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‘Chuong Xiil
HOP CHAT CHUA NITC

_ Hop chat chita nito bao gém nhiéu loai khac nhau.
#} Loai hop chdt chiia mét nguyén tlr nito, nhu :

"~ Hop chit nitro (RNO, hoac ArNO,) : 1a dén xudt the nhom ~OH cha axit nitric
HO-NO,-

— Hop chat nitrozo (RNO) : 1 din xudt thé nhém ~OH cda axit nitro HO-NO.

— Hop chat ankyl hoac arylhidroxylamin (RNHOH, ArNHOH) : 1a din xuat the
hidro cha hidroxylamin NH;-OH.

_ Hop chit amin : 12 dan xuat {hé hidro ctia amoniac, nhu RNH,, RyNH, R;N.

_ Hop cht ¢6 cic chic khic nhau nhu oxim, amit, nitrin 43 duge nghién citu &
chuong céc hop chat cacbonyl va axit cacboxylic.

*y Loai hgp chét chifa hai nguyén tlt nito trd 1én, nhut
- Hgp chat muéi diazoni : [Ar—-N INIX
- Hop chdt hidrazo, thi dy + Ar-NH-NH-C¢Hs.
— Hop chét azoxi Ar~N=lf-Ar

O
- Hop chit azo: Ar-N=N-Ar.
— Hop chat diamin, thi dy: R—CH-CHy _NH, ...

NH,

Loai hop chat di vong chita mot nito dugc xem Xét & chuong Hop chdt di vong,
loai hop chat amino axit duge xem xét & chuong Amino axit. O day, ta chi xét mot s0
hop chit tiéu biéu nhu amin, mudi amoni, mudi diazo, chat mau azo va diamin.



§1. AMIN

Amin 12 ddn xudt clia amoniac, trong dé cdc nguyén tir hidro dugc thay thé€ bang
. cdc goc hidrocacbon (no, khong no, thom). Tuy theo s6 géc hidrocacbon lién két véi
nguyén tir nit¢ ma ¢é céc loai amin béc 1, bac 2, bac 3, mudi amoni bac 4.

+
Aminbicl - Aminbac2  Aminbic3 Amoni bac 4

Tuy thudc vao dac diém chia gée hidrocacbon ma ta 6 cic loai amin twong ing
nhu amin thom, amin mach ha béo, v.v...

l. DANH PHAP |

Tén cua amin duge goi theo danh phap gdc chic, danh phép thay the va danh phap
thudng.

1. Danh phap goc - chiic

a) Tén cla amin hop bdi tén géc hidrocacbon va dudi amin hoidc azan, néu céc goc
gidng nhau thi thém tién 16 di-, tri- ..., néu cdc géc khic nhau ma ¢6 3 gdc thi goi (viét)
.tén cdc gdc theo vin a, b, c... va gdc § giita d€ trong ngodc. Thi du :

.~ CH3
CH;CH,-NH, CH,;NH-CH, CeHs —NI_
_ | C,Hs

Etylamin -~ Dimetylamin Etyl(metyl)phenylamin

Etylazan Pimetylazan _ Etyl(metyDphenylazan
b) Céc diamin ¢6 tén g6c da hod tri kiéu “ylen” + diamin. Thi du :

HZNCH2CH2CH2CH2—NH2 . HzN@mz

Tetrametylendiamin p-Phenylendiamin

2. Danh phap thay thé

a) Tén cua cdc amin hop bdi tén hidrocacbon va duéi amin hoac di-, triamin (v
cac di-, triamin) kém theo “locant™. Thi du : _ )
CH;CH, ~NH, CH3(I3HCH3 NH, —CH,CH,CH, -NH, H2N—©—NH2
NH, | .

Metanamin  Propan-2-amin Propan-1,3-diamin " Benzen-1.4-diamin

o,



b) Tén cha cdc amin bac hai, bac ba 1a tén cha amin bic mot ¢6 céc nhom the

"N-ankyl. Thi du :
CH;-NH-CH;

N-Metylmetanamin

CH,CH, NH-CH;  CH;CH,CHN(CHs),

N-Metyletanamin N,N-Dimetylpropan-1-amin

3. Danh phap thuong (tén riéng)
Mot s& amin ¢ tén riéng dugc TUPAC luu diing. Thi du :

O awOrwe OO

Anilin p-Toluidin 4.4’ -Benzidin

4. Trong nhiéu hop chiat tap chitc c6 chia amin thi nhém -NH, duge coi

1a nhém thé va c6 tén 1a amino. Thidu:
CH;CH; (ISH—COOH H,N - CH,CH, ~C-CHs
. ' |
NH5 0
Axit 2-aminobutiric ' 4-Aminobutan-2-on
+
~NH; goi la nhém amoni va

5. Khi nhém -NH, bi proton hoé thanh nhém
_ chitc hoac danh phap thay

tén ciia hop chét “amoni” nay dugc goi theo danh phap géc

 thé. Thidu: . .
+ + - Ry -
@—NH3 [@NH3]C1 [CH3CH, - N(CH3); |OH
Phenylamoni Phenylamoni clorua Etyltrimetylamoni hidroxit
Benzenamoni Benzenamoniclorua NN ,N-Trimetyletanamonj hidroxit
(Anilini) (Aniliniclorua) )

6. Cac amin la cac hgp chat di vong dugc goi tén theo hgp chat di

vong (xem chuong 13).

L. CAC PHUONG PHAP DIEU CHE

1. Ankyl hoa amoniac va ankylamin cua né

a) Ankyl hod bdng ankyl halogenua RX (phuong phép Hoffman, 1850)

oniac va amin cic bac bing ankyl halogenua, ngudi ta s€ thu

Khi ankyl hod am
¥ thuoc vao ti 1¢

dugc mot hén hop amin céc bac khac nhau va ca mudi amoni bac 4 tu
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mol cha c4c chit tham gia phan Gng. D& didu ché amin cé bac ndo d6 cén phai cho musi
amoni tao ra tic dung véi kiém :

) N +NaCOH
NH3 +R-X —> RNH3X "Tax-w RNH2 (1)
—ilz
Amoniac Amin bic 1
R NH + - +NaOH
- 2 + R-X — RzNHzX mo——) RzNH 2)
2 :
- Amin bac 1 _ Amin bic 2
R-NH S NaOH
2 +R-X —» R3NHX —l\“fax—l_lo—> R3N (3)
- -H, :
Amin bac 2 Amin bic 3

. +
R3N +R-X — R4NX—

Amin bac 3 Mudi amoni bac 4
CH;[CH, 1sCH,Br —- 5 CH,[CH, 1)NH,, + (CH3[CH, };), NH
. +
+ (CH3[CH)7)3N (vét) + (CH3[CH,}7)s NBr™ (vét)

CeHsNH, —Shl, CoH NHCH,

Phin ting trén x4y ra theo co ch€ Sy2 vi amoniac va cdc amin 1a nhiing tdc nhén
nucleophin rat t6t khi phan dng véi ankyl halogenua. Cic amin bic 3 phan dng rdt nhanh
vdi ankyl halogenua dé€ tao ra muéi amoni bac 4. Cic ankyl halogenua bac 3 khi phan

iing v6i amoniac hoac amin béc 1 thudng ¢6 xu huéng tich loai HX d€ tao ra anken
(chi€m wu th€ hon phan tng the). Thi du :

CHj~CH; ~CH, ~CH, ~Br + NH; —% CH;~CH, ~CH, ~CH, NH Br : Su the
(CH3)3C—BI' + NH3 —*) CH3—?=CH2 + NH4BI‘ SlI tach
CH,

Khi aryl hod amoniac bing cic arylhalogenua thudng phai thyc hién phédn tng &
~ diéu kién nhiét d6 cao, 4p suit cao :

CHsCl+ 2NH; —20-Cs CH NH, + NH,C

Nhung néu trong phén tir aryl halogenua cé cdc nhém the hit electron (-1, -C) dvi
trf ortho hoac para thi phan ting xay ra dé dang hon :
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v, eg;.

OZN—@CI +2NH; —22C Cfl‘_’;OH 02N—©—NH2 + NH,CI

2,4-Dinitroanilin

* Phuong phdp t6t nhat d€ diéu ché amin bac mot khong 1an amin céc bac 1 ankyl hod
kali phtalimil bang din xu4t ankyl halogenua (phuong phdp téng hop Gabriel).

O
I
C -
+RX/DMF N
@ /NH etanol @:C/N K —xx— C/N_R
. I
Phtalimit ' Kali phtalimit ' Anky! phtalimit ,
({0 o
- COO~
QU —» 288w+ QL
No Amin bac 1 co0
//574,
&
\ O
R I
C~NH
- RNH, + @: |
%‘—NH
0
Thidu:
@/CHzBr @IC /NK+DMF ©/CH2—NH2
2. OH™ /H,0 -
Benzyl bromua Benzylamin (82%)

O O
Trong phtalimit ¢6 nhém i umn( (I-I: NH-— (": ) twong tu nhu trong etyl axetoaxetat.
Nhém -NH- ¢6 hai nhém cacbony! huit electron manh nén nguyén tir hidro ctia > N-H
rdt linh dong, dé phan tng v6i KOH dé tao anion >N- phin tng nhanh véi ankyl
halogenua tao ankyl phtalimit. Lién két imit >N-R trong ankyl phtalimit dé bi dit khi

thuy phan véi kiém dé tao amin bac 1.



b) Ankyl hod bdng ancol

Khi ¢é mat xdc tac 1 thori oxit ThyO5 hodc nhém oxit Al,O4 (hodc déng cromat)
& nhiét do 300°C thi NH, hoidc amin 1, bac 2 ¢6 thé dugc ankyl hod bang ancol :

ROH + NH; ——22% ___, RNH, + H,0
ho#c Th,05,300°C _

Pay 14 phuong phdp trong cong nghiép dé diéu ché amin.
C,HsOH + NHj L‘z‘?-é» C,HsNH, + HpO
Etylamin
CH3CH,NH, + CHsOH — - (CH3CH,);NH + Hy0
o Pietylamin
(CH3CH, ), NH + C,HsOH — (CH3CH,)3N + Hy0
Trietylamin
Cic amin thom ciing dugc di€u ché tuong ty. :
C¢HsNH, .HCl + C,H;OH —“‘6.%» CgHsNHC,Hs HCl + HyO
Anilin clohidrat N-Etylanilin clohidrat
C6H5NHC2H5 HCI + C2H50H —_ C6H5N(C2H5)2 HCl + Hzo
N,N-bietylanilin clohidrat

Ngudi ta ¢ thé di€u ch€ P-naphtylamin tir B-naphtoi nhung xic tic 12 amoni
sunfit, & nhiét d6 150°C.

= OH NH
3. ) + NH3 (NII-I;(:ESO? 2 + H20
B-Naphtol B-Naphtylamin

2. Khit cac hgp chat chira nito
a) Khir hop chdt nitro, nitrozo

- Phuong phép khir cdc hop chét nitro, nitrozo cho phép dleu ch& cac amin bac 1 béo
va amin thom. Chat khir thudng 12 hidro méi sinh v6i platin, platin dioxit PtO,, paladi
hoac niken lam xic téc ; hodc c6 thé 12 kim loai Fe, Zn, Sn trong méi trudng axit.

Ngoai ra, c6 thé ding (NH,),S, natri hiposunfit. Théng thudmg va kinh t& nhat 1a dung
Fe trong HCl :

8
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AINO, + 6[H] —Acnhinkhd . A :NH, + 2H,0

C¢HsNO, + 3Fe + 6HCI —> CgHsNH, + 3FeCl, + 2H,0

Nitrobenzen Anilin
CH3 CHj
N02 NHZ
CH @ HNO, dic  _ 1.Fe/HCl .
3 H,S0, dac,©° 7. NaOH/H,0

Toluen 2,4-Dinitrotoluen 2.4-Diaminotoluen

@COCH3 HNO,d COCH3 | pehal . COCH;
H,S0, d/dun néng ~ : _

2.NaOH/H,0
NO, NH,

1.Zn/HCl .
(CHj; )2N@—NO sTaonno> (CHak N—<C:)>—NH2

Lugng axit HCI thyc t€ chi cdn ding 1/40 so V6i lugng HCI tinh theo 1f thuyét, vi
sau khi tao Fe?* thi lai bi oxi hod thanh Fe’* va giai phong HCL.

Khi khir hop chét nitro thi sy tao thanh san phdm nao chinh phy thudc vao gia tri
pH va chat khir cha phén tng. Phin ting khir trong moi trudng axit (Fe, Zn trong HCI)
sin phém cu6i cling s& Ia amin thom. Néu khit C¢HsNO, thi san pham cudi cing la
anilin.

<C:)>—No2 2 @N=oﬂf‘]—> @NH—OHL“; NH2
—il2

Nitrozobenzen Phenylhidroxylamin Anilin

Néu thuc hién khir trong méi trudng kiém thi sau khi tao ra nitrozobenzen va

~ phenylhidroxylamin, phén Ung xay ra nhu sau :

' -+
-@—No + HO—NH—@ _NaOH , @N:N—@ —
|
| S 0~

‘Azoxibenzen
N @N:N@ BEILN @—NH—NH—@

Azobenzen Bihidrazobenzen

ZHHHULIC TR 9



b) Khit hop chdt nitrin va amit

Nitrin va amit 12 céc din xuat cla axit (xem chuong 11 - HHC2) ¢6 thé bi khir
hoan toan tao ra amin bac 1. Cac chit khir thudng dung 14 Zn trong HCI, natri trong
ancol etylic tuyét ddi, liti-nhém hidrua trong ete, hay hidro trén xtic tic 1a Ni, Pd, hoac
ciing ¢6 thé dung diboran B,Hg, | ‘

70 | soc 1. LIAIH
< . 2 N Li LN _ _
Axit cacboxylic Aminbac 1

RX —N, RCN —HA0s/®e, RCH,-NH,
. 2

Amin béc 1
Thidu:

C¢HsCH,oN  —R/GHOH - o 1 cH, —CH, -NH,

Benzylnitrin . 2-Phenyletanamin

CH3;-CH,-C=N /N, ey, CH,-CH,-NH,
' Propanamin

Khi khir cac hop chat nitrin bang hidro ¢é miit xiic tac 1a Ni (& nhiét dé cao) hoic
Pd (& nhiét d6 thudng) ngoai sdn phdm chinh 1a amin bic 1, con thu duge mot lwong
amin bac 2. Boi vi trong qud trinh dé amin bac 1 s&€ phan img v&i andimin tao ra bazo
Ship, bazo Ship s€ bi khit thanh amin bac 2 theo so d6 sau :

R-C=N-21 R CH=NH -2, RCH=N-CH,R -2l R—CH, -NH-CH, -R
- 3

Ankyl andimin Bazo Ship Amin bac 2

c) Khit hop chdt oxim

Céc oxim ¢4 thé bi khir bing H, cé mit Ni xic tdc :

=N-OH 1=, > NH,
90" C

Xiclopentylamin

d) Khir hop chdr azit

Bing phuong phap nay ¢4 thé diéu ch€ amin bac 1 khong 14n cdc amin céc bac.

10
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Khi khir azit ngudi ta thuong diing liti-nhom hidrua trong ete khan, hoac hidro hod
c6 xuc tac Pd.

CH,[CHy JsCH, ! 2> CH3[CH, J6CH2N3 _é%%%‘%» CH3[CH, J¢CH ~NHy

1-Azitoctan 1-Qctanamin (70%)

CHsCH,CH, Br 2 CeHs[CHa 12N _;—‘%i‘loﬂ“—» CHsCH, ~CH,NH,

2-Phenyletanamin (89%) -

3. Khit - amin hoa andehit, xeton

Amin c6 thé dugc diéu ché bing cich cho andehit hodc xeton tic dung véi

amoniac hodc véi amin khi cé mat chat khir. Qué trinh nay goi 13 qué trinh khir - amin

" hoé. Thyc t€, phuong phdp nay dung dé téng hop cdc amin bac 1, céc xicloanKylamin

hoac amin thom. Neudi ta thuong tron lin andehit hodc xeton vOi amoniac va hidro &
nhiét do 50 - 150°C, duéi 4p sudt cao, c6 Xuc tdc Ni:

R R
>c=o 4 NH; + Hy 225> >CH—NH2 + HyO

R - R :

Phan tng s& tao ra mot hén hop cic amin cdc bac tuy theo ti 1¢ mol cia céc chat
tham gia. Trong phan ing nay 4é tao ra amin bac 1, nhat thiét phai dung du NHj.

C6 thé thay chat khir hidro bing céch thém axit fomic :

R‘ O R‘ ’ Rm .
=0 + RyNH + H-C{ —> l>CH-—N< £ Hy0+COp T
RY OH R R

DE didu ché cdc metylankylamin, ngudi ta thuémg ding HCHO véi amin bac 1
hoac amin bac 2 va mot lugng du NH, & 100°C.

RNH, + HCH=0 + HCOOH C, R-NH-CHj + €Oz + H,0
3

Thi du - Trong cong nghiép, ngudi ta diu ché amphetamin - mot {oai thudc kich
thich thin kinh - bang céch khit amin hod 1-phenyipropan-2-on v6i amoniac, cho du khi
hidro véi xiic tac nhu 12 tdc nhan khi.

NH

2 .
. . f
©CH2—C-CH3 L TN @CH2 _CH-CHy + H0
It Hz }r Ni
0 .
1-Phenylpropan-2-on . Amphetamin

i1
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Amoniac, amin bac 1, amin bac 2 c6 thé sir dung trong phan ing khir - amin hod
dé diéu ché€ amin bac 1, amin bic 2, amin bic 3 vi mudi amoni béc 4 rdt thuan tién.

R~
C=0
R

R”,NH
R"NH, H,/xtic tic

H,/xic tic

Y
R ™~ R ™~ ) " R ™~ "
o> CH-NH; . CH-NHR . CH-NR;

Amin bac 1 Amin bac 2 Amin bic 3

C6 rédt nhiéu chat khir hiéu dung, nhung trong phong thi nghiém ngudi ta chon xic’
tic 12 natri xianbohidrua NaBH;CN :

. CH3\ /CH3
NaBH,CN
+ NH(CH — i + H»,O
( 3)2 CH,OH . 2
Xiclohexanon N,N-Bimetylxiclohexylamin

Co ché cila phan dng khir — amin hod andehit, xeton nhtr sau :

— Giai doan ddu : Phan img c6ng nucleophin cha NH5 (hedc amin) vao nhém cacbonyl tao ra san

phdm gem-aminoancol trung gian réi hop chét trung gian nay mat nudc tao ra imin.

- Giai doan 2 : Céc imin bi khir bdi tde nhan khit khic nhau tao ra amin. Thi du
CH,-C-CHj; + :NH; = @—CH -C-CH; —==
Or-on e, -, = on-bon, =
O OH .

Gem-aminoancol

CeHs ~CH, ~C-CH; B ILIIN 'C,SHSCHZ—(FH—CH_;
NH : NH,

Imin - Amphetamin
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4. Téong hop amin béac 1 tif anken

Anken phén tmg véi boran BH; hosc 9-B-B-N(9-boranbixiclo)-3.3,1-nonan dé tac
ra cdc trianky! boran. Céc amin bac 1 ¢6 thé thu duge khi cho hgp chat nay phén tng véi
cloramin (H,N-Cl) hodc axit hidroxylamin-O-sunfonic (NH,OSO;H).

JRCH=CH, —t> (R-CH,-CH,)B _hoacggfggom > 3RCH,CH,NH,
Triankyl bo Amin bac 1
H,0,, H,0

3R-CH,CH,0H {(ancol bac 1)

Trong trudng hop nay, phdn ing cong cla BH; vao n6i doi tréi véi quy thc

Maccopnhicop.
H
1.BH S
Qr CH, _LBH/THF = CH; (59
2. NH,C1 ==H
NH,
1-Metylxiclopenten frans-2-Metylxiclopentanamin

Ngudi ta cling €6 thé sir dung enzim déc biét dé xvc tic cho phin ing céng NH;
vao ndi déi cha anken. Thi du :

H COOH - NH,
\_/ s, COOH
(I:I: +NH; ’/C ~
/C enzim aspartasa H r
N
HOOC H CH, - COOH
Axit fumaric Axit L-aspariic

Phén img nay di duoge sir dung trong thuong mai dé sin xudt axit L-aspartic trong

nhiéu nam. Trong ty nhién, dong vat c6 vii khong ihé 14y nito tryc ti€p thanh hop chat

. hifu co. Nhung nguge lai nhiéu thye vat, vi khufn lai ¢6 thé sir dyng ion NHZ nhu mot
nguén nito dé téng hop amin trong qud trinh twong ty nhu khir amin.

5. Tong hgp cac amin tit amit, azit (chuyén vi Hopman va Cuatiut)

Din xust ciia axit cacboxylic c6 thé chuyén ho4 thanh amin bac 1 véi sy loai bo
-1 nguyén t” cacbon trong phan ing chuyén vi Hopman va Cuatiut (Hofmann va Curtius).
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Sy chuyén vi Hopman di tit amit :

O

il : )
R-C-NH, —290n, " RNH,

H,O
Su chuyén vi Cuatiut di 0 azit :

O

I T = H0
R-C-N=N=N —2> RNH,

Thi du : Trong thuong mai, ngudi ta san xudt duoc phdm kich thich sy ngon miéng

tir phn ting chuyén vi Hopman d€ dicu ché phenteramin :

CH, - CH;
C6H5—CH2—(:3-CONH2 ﬂ%% C6H5—CH2—(:Z4NH2_

CH, CH,

Phenteramin

2.2-Dimetyl-3-phenylpropanamit

hoac diéu ché thude gidm dau tranylpromin bang phan tng chuyén vi Cuatiut :

H ‘ : 1. NaN, H
A’COCI 2.4 ' ;A\”NHZ
CH, Sy 3.H,0 CH, u

Tranylpromin
trans-2-Phenylxiclopropancacbonyl clorua
Ci hai phdn ng nay déu twong ty nhau § giai doan chuyén vi goc R vao nguyén tit
nit
“cha H,0 dédu tao ra axit R-N-cacbamit rat dé& chuyén thanh ami
dang CO,. So d6 co ch€ clia ching nhu sau :

1) Tir azit
/O NaN /O A +H,0
_ 3 _ _ + — == — 2
" Isoxianat
—> HO—C—N\ —=2=3 RNH,; + CO,
_ i H
0 .

Axit cacbamic

14

o cha amit hodc azit tao ra san phdm trung gian 1a isoxianat khong bén, dudi tic dung
n va loai bd 1C dudi
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2) Tir amit

Br
x Br-Bi I
EN/ \:N: + Br-Br L N
I H,0 ] -Br
H H H
P
' O
c mfm i A A
RN == [rR-C 0> === 0=C=N-R
Br o o :N:\ «—> ®- C\x /(1_3}" ~% Ankyl isoxianat
Il .
R-C_ .,
(Dang trans) ITI
Br

_ i~ 1l R -
0=C=N-R+H,0 == o'lcﬁ‘\( = RNH,+CO,
H .
Axit cacbamic Amin bac 1
* Amin di vong : '
Dé diéu ché amin di vong, ngudi ta thudng ding phuong phdp nhlél phan mudi diamin bac 1.
Thi di rong diéu ché pirolidin hoiic piperazin :

CH,CH,NH, .HCl -
| -, WH  + NH,CI
L

CH, - CH,NH,
Pirolidin
NH HCl N ,
L 2 + s [ ] + 2NH,C
~2NH, HClN}T
Plperazm

HI. TINH CHAT VAT Li

1. Tinh chéat vat li théng thudng

Céc amin thdp nhu metylamin, dimetylamin, trimetylamin va etylamin 1a cdc chat
khi khong mau & diéu kién thudng vi c6 mdi gdn gidng amoniac, chdy dugc va dé tan
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trong nudc. Cac amin cao hon 12 cic chit 1ong,
c6 mii tanh clia c4.

Bang XHHI.1. Hang s& vat Ii cia mét & amin

©6 mot s6 1a chét rén (xem bang XII1.1),

Cong thitc Tén goi t (°C) | 1, (°C) {gl]fég‘;aHZO) K,
NH;,4 Amoniac tan 9,25
CH;-NH,, Metylamin -6,5 -92,5 tan 10,63
(CH3),NH Dimetylamin 7.5 - 96 tan 10,73
(CH;:N Trimetylamin 3,5 - 124 tan 9.79
CH;-CH,NH, Etylamin 16,6 - 81 tan 10,75
CH3-[CH,],-NH,  |n-Propylamin 48 -83 @ 10,53
CH;[CH,],NH, n-Heptylamin 180 -1 o 10,63
H,N[CH,],-NH, Etylendiamin 116 8.8 o0 7,00 ;10
H)N-{CH,)-NH, |Tetrametylendiamin | 158-160 28 dé tan 9,35; 10
C¢Hs—NH, Anilin 184 -6 3,6 4,6
CeHsNHCH, N-Metylanilin 196,3 - 57 0 4,85
CeHsN(CH,), - |N,N-Dimetylanilin 192,5 2,5 khé tan
m-CH;CgH,NH,. m-Toludin ,
(3-Aminotoluen) 203,2 - 43,6 0,74 4,69
p-CH;3CgH,NH, p-Toludin
(4-Aminotoluen) 2004 | 437 kh6 tan 5,12
P-CeHy(NH,), p-Diaminobenzen '
(1,4-Diaminobenzen) 267 140 3.8 329:6,0
m-CgH,(NH,), 1,3-Diaminobenzen 287 62,8 35,1 246858‘
‘O—NHz Xiclohexylamin - - - 10,64
QH Piperidin - _ _ 11,20
Q Pirolidin - - - 11,27

C4c arylamin 13 cdc ch4t 10ng hoac chat ran khéng mau, dé bi oxi hod trong khéng
khf tao ra céc chat ¢6 mau t6i.
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Nhiét do s6i cla amin, nhét 13 cda amin bac mot va amin bac hai, cao hon ntiét do
36i ctia hidrocacbon tuong tng. D6 13 do sy phan cuc ctia phan tif v nhat 1a do ¢6 lién
k&t hidro kiéu N - H ... N. Amin bac ba so61 & nhiét do thip hon cdc amin bic mot va bac
hai ¢6 ciing phan tir khéi vi khong c6 lién két hidro.

Khi so sanh véi ancol c6 phan t&r khoi tuong duong thi amin cé nhiét do soOi thap
hon vi lién két hidioN-H ... Nyéuhon O - H... O vacao hon hidrocacbon. Thi du :

CH,CH,CH,CH;CH;  CH;CH,CH,CH;NH, ~ CH;CH,NHCH,CHy CH,CH,CH,CH,0H

M (g) 72 73 73 74
t,(°C) 36 78 56,3 118

Céc amin thap tan t6t trong nudc chii yéu nhd sy tao thanh lién két hidro gilra phan
tir nudc va amin cdc bac khéc nhau. Céc amin ¢6 goc hidrocacbon cang ¢ao thi dd tan

cang giam.

A’ -
2. Pho cua amin

a) Phd khoi (MS)

Theo quy luat, trong 'phé khéi luogng s6 khéi M" cla cac hop chat chita mot
nguyén tir nita 13 mot s8 1¢. V1 vy, ta ¢6 thé xdc dinh duge sy c6 mat clia nguyén tlr nito
trong phan tit. Néu ion phén ti c6 s6 khéi 18, c6 thé coi hop chat hilu co chua bi€i ¢b
1 nguyén tir nito. N&u s6 khoi chdn suy ra hop chat ¢d thé khéng chita hodc chia
2 nguyén tit nito. Thi dy : Metylamin c6 M* = 31 dvC va mophin cong thiic C,7H;gNO;
c6 M* =285dvC.

Céc amin béo trong phd MS thub‘n'g c6 sy phan manh & vi tri o so v6i nhém amino
twong tu nhu sy phan manh ca ancol, lién k&t C-C canh nguyén tf nito bi gay tao ra cic
géc ankyl va cation chifa nito :

+ +

Ry [. . Ry

R -CH, $CH, ~N{ A%, RCH; + CH2=N/
2 2 \R 2 \R
2 2

Thi du : Phé MS cia N-etylpropylamin ¢6 manh Ln{ =58 va —rzE = 29 phu hogp voi

khé ning cit kiéu o.
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100
58
60F-------- 29
40t
miz =72 m/z =87 = M*
201
L L "I L ||I | W Y |] L L L 1 L L } m!z
20 40 60 80 90 100 140
) +
CH )
CH, %CHZ _NH 2\CHZ CH; + [CH,=NH-CH,CH,CH;]
m/z = 87 (I:H3 m/z =15 m/z="72
[CH3CH, ~-NH=CH,|" + CH3CH;
m/z =58 20
b) Pho hong ngoai

Trong phd héng ngoai ¢6 thé nhan dang dugc amin bac 1, bac 2 & vach hap thu dic
trung cho dao déng hod tri clia lién két N-H & 3300 - 3500 cm ', Ancol cling hdp thu &
ving nay nhumg pic hdp thu clia amin nhon sic hon va cﬁéng do thi yéu hon pic cua
nhém hidroxyl. Amin bac 1 ¢6 dao dong hod tri cha lién két N-H & 3350 cm | dén
3450 cm ", amin bac 2 ¢6 pic don & 3350 cm™' ; Amin bac 3 khong cé tin hiéu ving nay
vi khong con hién két N-H. ‘

Dao dong bién dang chia lién két N-H & 650 - 900 cm™ ' va 1560 - 1650 cm .
" Dao dong hod tri cha lién két N-C & 1030 = 1230 cm™* (vach yéu) d6i v6i amin
mach hd, d6i v6i amin thom cé 2 vach manh & 1180 cm ™! - 1360 cm .
c) Phé cong hieong tic hat nhdn
+ Pho céng hudng tir hat nhan proton ('H-NMR) :
Do chuyén dich hod hoce clia nguyén tir hidro lién két v6i nito trong amin bac 1 va
bac 2 khong duge dac trung lim, né c6 thé bi thay d6i va phu thudc vao nhiéu yéu 1§

nhu d¢ tinh khiét cha mau, dung moi ma né hod tan, néng do cla méu va nhiét do
khi do.
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Cic pic thudng bién ddi trong khodng rong khi thay déi dung méi, vi vy nguyén
tir hidro lién két v6i nguyén tir nito ctia amin tuong ty nhu nguyén tir hidro trong nhém
hidroxyl cba ancol.

Do chuyén dich hod hoc cia nguyén tir hidro lién két véi cacbon gan nguyén tir
nito (tuong e ankan) bi dich chuyén do tinh hit electron ctia né. Do dé ¢é d6 chuyén
dich hod hoc chuyén vé trudng manh hon so véi ancol.

“Ta ¢6 thé so sanh do chuyén dich hod hoc clia hidro trong nhém —-CH,, —CHZ, -CH
trong ankan, amin va ancol qua bang XIII.2.

Béng Xit.2. B6 dich chuyén hoa hoc cla mot s& hop chit (phc“; 1H—NMR)

Chat ScHs Chdt Sty Chat ScH
CH;-CH; 0,56 CH,CH,~-CH; 1,33 | (CH3,CH 1,50
CH,;-NH, 2,47 CH,CH,-NH, 2,74 (CH;);CH-NH, 3,07
CH;-OH 3,39 CH;CH,-OH 3,59 | (CH;),CH-OH 3.94

+ Phé cong hudng tir ’C-NMR.

Pé dich chuyén hod hoc cla BC_NMR cia nguyén tit C gan ké nguyén tir nito ¢ |
trudng yéu, su chuyén dich nay khéng 16n nhu trong ancol.

Bédng XIi1.3. So sanh dd dich chuyén hoa hoc clia 3¢ _NMR ctaC
trong nhém —-CHj, —CHy—, >CH- cha ankan, amin va ancol

Chat BcHs Chdt dcH, Chdt ScH
CH,-CH, 73 CH;CH,CH, 159 | (CH3):CH 25,0
CH,;-NH, 283 CH;CH,-NH, 36,9 | (CH;3),CH-NH, 43,0
CH;-OH 50,2 CH;CH,-OH 57,9 | (CH;),CR-OH 54,9

IV. TINH CHAT HOA HOC

Trung tam phan tng cha amin [A nguyén tir nito. Tinh chét ciia n6é duge quyét dinh
bdi su ¢S mat clia cap electron n va su phan cuc cua lién két N-H. Amin bﬁc mot va bac
hai ¢6 diy du hai tinh chat ndy. Tinh chat hod hoc clia nguyén tir nito chiu anh hudng
clia cdc gbc hidrocacbon lién két vdi né, mat khdc né lai anh hudng dén tinh chét cla
gdc hidrocacbon, nhat 1a d6i véi gdc hidrocacbon thom.
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1. Tinh bazo
Trong phén tlr amin, nguyén tit nito ¢4 cau tric hinh thép, véi mot cap electron tu

do. Tuong tu nhu amoniac, cdc amin déu c6 tinh bazo do cap electron n & nguyén tix
nito. Cap electron nay két hop véi proton H dé tao ra lien keét cOng hod tri thd tur :

('.)
N
Rl/? R

2

3

. . _
CH3;CH;NH-CH; + HCl ——» |:CH3CH2 NH», CH3}C]
Etylmetylamin Mudi amoni bac 4

Trong dung dich nude, cdc amin tao thanh cic hidrat, cac hidrat nay phén li tao ra
ankylamoni va ion hidroxyl.
. K, _+ - + -
RNH; + H-OH == [RNH;3JOH == RNH; + OH
Ion ankylamoni (axit lién hop)
Luc bazo ciia amin bidu hién & hang s6 K, hoac pK,,.

_ [RIEH3][OHf]
~ [RNHy]

Kb » pPKp= - 1gK,

Ngudi ta (iﬁng c6 thé do luc bazo clia amin RNH, bdi hing s6 K, hoac pK, ciia
axit lién hop RNH;.

+ K,
RNH; + H;0 === RNH,; + H;0"
[RNH, ][H;0"
Ka = 2+][ 2 » pK,=-1gK,
[RNH;]

Nhu vay, tinh bazo clia amin cang 16n khi K, va pK,, cing 16n va pK,, cang nho.
Tinh bazo clia amin phy thugc vao ciu tao phan tir vi mét do electron cha nguyén
tr nito.
Moi yéu t6 lam tang mat d¢ electron & nguyén tir nito —N— trong phén tlf amin
I + .
trung hoa va gidi tod dién tich duong & nguyén 1l nitd trong ion ankylamoni RNH 3 déu
lam tang tinh bazo. Nhu vy, néu thay th€ nguyén ti hidro trong NH; hay trong RNH,

20
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bing cic gdc ankyl R- c6 hiéu tmg ddy electron +1 va +C déu 1am tang tinh bazo. Ngugc
lai, néu thay H bing cdc géc ¢ hiéu tng hit electron (-1, ~C) thi 1am giam tinh bazo.
Nhu vay, tinh bazo cia amin trong dung moi khong phén cyc tang tir amin bac 1 dén
bac 2, bac 3. Céc ankylamin (nhu metylamin,...) déu c6 tinh bazo manh hon amoniac.

Trong dung moi phan cuc (nhu HO ching han) thi amin bac 2 ¢6 tinh bazo 1on
hon bac 1 ; amin bac 2 ¢6 tinh bazo 16n hon amin bac 3.

Anilin vi cdc amin thom cé tinh bazo yéu hon amoniac do CgHg- c6 hiéu ing -C.

Thidy:
(CH,,NH > CH;NH, > NH; > CgHsNH, > (Cglls)NH
pKy: 3,23 3,38 4,75 9,24 13,1
(CH;),NH > (CHy);N
pKy: 323 4,20
(C,Hs),NH > (CHs)3N
pPKy: 3,07 3,13

Trong day ankylamin cdc bac, amin béic hai c6 tinh bazd. manh nhat. Hién tuong
ndy dugc giai thich bang su solvat hoa cha ankylamin trong dung dich nudc. Sy solvat
hod phu thudc vao s§ nguyén tit hidro trong ankylamoni va hiéu tng khéng gian loai
mot. Amin bic 3 c¢6 nhiéu nhém ddy hon nhung lai glam vé kha nang solvat hoa vi it
hldro hon va vi hiéu 1ing khong gian :

R
- /H _
Amin béc hai : R-N"H..0{
| H
H.. O
/ H
H
R
}
Amin bac ba : R-NT-H..H-OH
| .
R

- St hon kém nhau vé tinh bazo clia amin bac mot va bac ba phu thude vao goc
hidrocacbon. Thi dit:

pk,: 10,77 10,63 98
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(CH3CH2)2NH > CH3CH2NH2 < (CH 3CH2) 3N
pK,: 1093 10,63 10,87

Cac amin thom c6 tinh bazo y&u hon amin béo, néu bac cang cao tinh bazo cang
giam (do cép electron n cha N da tham gia lién hop véi vong benzen) hay cic gdc aryl
¢6 hieu ing ~C tang lén. Thi du:

CﬁHSNHz > (CGHS)ZNH > (C6H5)3N
pK, 4,6 0.9 (Khéng con tinh bazo)

Néu trong nhan benzen c6 nhém ddy electron thi tinh bazo tang. Cdc nhom hit
clectron 1Am gidm mat do electron & nguyén t nito lam giam tinh bazo. Thi du : Hing
s6 pK, ctia mot s6 chit dang p-XCeH,NH, va m-XCgH,NH, 25°C (bang XIM1-4 va XIII-5).

Bang Xili-4. Hing s6 pK, clia mt s& chit'dang p-XCgHNH, & 25°C

r Nhom thé | OCHz | CH3 H c Br CN \ NO,

L K, 5,34 5,10 4,60 \ 3,98 3,86 1,74 \ 1,00

Bang XilI-5, Hing 53 pK, clia mdt s& chit dang XCeHuNH, & 25°C

r Nhoém thé PRq
) o- p- o om-
CH, 439 5,10 4,69
CH,0 . 4,49 5,34 420
a 2,61 398 - 3,52
| No, 0,29 100 250 |

Chii $ - D& véi amin thom ¢6 phém the du hit hay déy electron & vi tri ortho déu
lam giam tinh bazo so v6i céc amin thom c6 nhém th€ & para va meta. D6 ¢6 thé do

nhiéu 1 do nhu c6 higu tng trudng cda nhém thé & vi tri ortho.

Cic amit R-CONH, tuy c6 nhém ~NH, nhung khong cé tinh bazo, khong 10
thanh céc ion khi phén tng véi dung dich axit do hi¢u {ing lién hop cua cap electron véi

oxi tao ra cfu trdc bén :
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g,
'eéé

@

QO

O I+
«— -C=NH,

\NH,
va do nang lugng proton hod amit cao bai oxi ¢é dd am dién cao hon, ltic d6 amit khong
con hiéu ing cong hudng ciu tric nia :

oY

Il 5-1--1-
CYNH;

biéu dé ciing dugc biéu hién & ning lugng proton hod & amit cao hon & amin. Sau
day 13 so d6 so sdnh niang lugng proton hod coa amin va amit (hinh XIII-1)

N _
I D¢ khong dn dinh cla sy proton hoa
clia ainit|so véi amin

Ning luong

+

L 4

Tié&n trinh phéan ing
Hirh XIT1-1. Nang lugng proton hod clia amin va amit

2. Phan (tng vdi andehit va xeton

a) Amoniac va amin bde I : (xem chuong andehit, xeton)

Phan img cong clia amin vio cacbon clia nhém cacbonyl tao san phdm trung gian
cacbinolamin réi sau d6 tach nudc dé tao ra cdc imin :

' - OH
R R ~ | _ R ~ ‘
C=0 + NHy-R" —> SC-NHR —> _SC=NR" + Hy0
, R! . RI / RI /
Andehit hodc xeton - Amoniac Axit yéu

hodc amin bic 1
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b) Amin bdc 2 : Phan Gng cOng nucleophin ctia amin bac 2 vao nhom cacbonyl tao
ra san phdm trung gian 12 cacbinolamin, sau d6 téch nudc dé tao ra enamin.

N/Rl' N/RI'
axit yéu e ~R” -H,0 ~R"
R—C-CH,R" + NHR; %> R- c\ s -c\
I CH-R’ CH R
O ' OH I
H
Andehit hodc xeton = Aminbéc 2 -+ Cacbinolamin Enamin

3. Phan ing ciia amin bac 1 va bac 2 véi din xuit cta axit

D6 1a cac phan ing cong nucleophin clia amin bac 1, bac 2 va NH; véi nhom
cacbonyl cia dan xuat axit dé tao ra cdc amit hodc amit the (xem chuong axit).

7
R-C=0 + NHR; -—— R-C- NR,
|
Y
DAan xuit axit Amin bac 1, Amit

hoac bac 2
(Y : C1, OOCR, SR’, OR’)

4. Phan itng th& nucleophin véi dan xuat halogen

1 + 1
R—CH2X + NR3 —_—> R-—CHzNR3X_

(Xem chuong din xudt halogen).

5. Tac dung véi axit nitréd HNO;
Khi tac dung véi axit nitro, cac amin bac khic nhau sé cho cdc san pham khéc nhau.
a) Vi amin bdc mot

Amin thom bic mot pl::én Umg V4l axit nitrg trong moi trudng axit & nhiét do thap
s& tao ra mubi diazoni [AIN=N]}X" bén :
0°-5°C e
CgHsNH; + HONO + HOl —— [C¢Hs—~N=N]CI” + 2H;0
Amin thom (NaNO, + H") . Phenyldiazoni clorua
- Amin béo bac mot téc dung véi axit nitrg s€ sinh ra ancol tuong img va giai

phéng nito :
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A

C,HsNH, + HONO —5 CHs0H + Nyt + Hy0
Co ché phan ting tao mudi diazoni trong axit manh qua 3 giai doan : '

NaNO, + H" - HNO, + Na*

+ +
HO-NO + HY — H-O-NO = NO + H;0

H Cation nitrozo
+ s T
[N=Q o N=0:]

Ion nitrozo phan dng v&i amin tao ra N-nitrozoamin

H
.- + I+ _
RNH,; + NO == RN-NO -— RN-N=0 + H"
| |
H H
Bazo AXit ' N-Nitrozamin
Sau do
+ + —H+ +H+ +
RNH-NO + H" = RNH=N-0H RN=N-OH" RN=NOH,

- _-H,0 M :
—=— R-N=N : cation ankyldiazoni.

Trong moi trudng axit néi chung, tdc nhan nitrozo hod tao N-nitrozamin thyc t€ 1a
N203 :
2H_N02 = N203 + Hzo

N R

RNH; + Q7N-0-N=0 = RNH, -N}0-N=0 <=
: |
Al

-H*

. |
— RNH, -N=0 RNH-NO

N-Nitrozamin
Cation ankyldiazoni phan Gng v6i anion trong dung dich d€ tao ra mudi diazoni.

Cation ankyldiazoni rat khong bén s& tdc dung véi nudc (hodc véi tic nhén
nucleophin nio d6 trong dung dich) d¢ tao ra ancol hoac ¢6 thé tich bét proton d€ tao ra

anken.
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b) Vi amin bdc hai
Amin béo bac 2 ciing nhu amin thom bac 2 phan dmg véi axit nitro tao ra
nitrozamin (chat 16ng nhu déu khong tan trong nuéc).

(CH3),NH + HONO 22 (CH;3),N-NO + H0

Dimetylnitrozamin

- Céc nitrozamin rit dé thuy phan trong moi trudng axit dé tao ra amin ban dau. (Do
d6 c6 thé dung phéan tmg nay dé tich amin bac 2 ra khodi hén hop). Céc chét nitrozamin
1 nhiing chat r4t doc va 1a mot trong nhitg chat gay bénh ung thu & nguoi.

Céc arylnitrozamin khong bén, khi dun néng dé chuyén vi nhém nitrozo vao vi tri
ortho hoic para, hodc d& bj khir tao hidrazin.

CeHSNH-CH; + HONO —822_y CgHs—N-NO + Hp0
H,S0,,5°C |
CH,
N-Metylanilin Metylphenylnitrozamin
NO
250°C
@—N N=0 -2%C, ON@NHCH3 4 @NH—CH3
+2H
Oy,
Metylphenylhidrazin
&,

¢) Vi amin bdc ba

Cic amin béo bac 3 vi khong cdn hidro lién két véi nito nita nén khong phan ng
v&i axit nitro ; Cdc amin thom béc ba s& cho cac san phdm thé & vj tri para 1a chi yéu

_NaNO, , N-@ =0 + Hy0
@)>—1\1\CH3 + HO-NO —8> (CHs)y N=0 + H,

p-Nitrozo-N-dimetylanilin -

Cic p-nitrozo-N-diankylanilin 14t dé bi thuy phan trong dung dich natri hidroxit
do nhém nitrozo 6 hiéu éng lién hop am véi nhém N-diankyl :

A
| (CH3)21CI\'—©—N.—_% NaOH.H,0 . (cH,),NH + HO‘.‘NO

p-Nitrozophenol

26
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6. Phan ting th& ctia nguyén tit hidro trong nhém amino
a) Phdn itmg ankyl hod : (xem phén diéu ché)

Cic din xuit halogen R-X nhu CH;Br,... phdn éng véi amin cdc bac khéc nhau ké
c4 amin béo, amin thom, tao thanh hén hgp amin v mudi amoni bac bon :

RNH; + RX — RZIJ:IHZX“

RZItIHZX" + RNH; — R);NH + RKIHE,X—
R,NH + RX — R3 NHX"

R3ItIHX‘ + _RNH-Z — R3N + RlJ\rIHg,X,~

+ .
RsN + RX = RyNX"
Muéi ankylamoni bac bén

. *
. Cic muéi ankylamoni bac bdn [abcdN] c6 céu trdc td dign tuong ty hop chat
Cabed. Néu céc nhém thé trong mudi amoni khéc nhau thi ¢6 thé xuat hién déng phan

I's A
. “ ~ ; 1
’ N ; \
N 5 ; '
. ’
¢ \ ; \
‘ N

5
+ A
s ’
T ' [ |;ll s
s
“ s
-

4
#
#
14
/ Il'l.\ ’.l'l Y
_________ *3 UL
s 4 ~ L
~. s ~ L
-

guang hoc :

-~

Mat phing guong

Ngudi ta da phan lap dugc hop chat sau day thanh chat déi quang riéng biét nhu
CH2=CH-CH2\N+ /CH3 -
7N
 CgHs CH, —-CgHj;
Cic hgp chdt amoni bic bon thudng dé dang raxemic hod do c6 can bang
. -
[RyNIX™ = R3N + RX

Céc amin bac ba kiéu R;R,R;N va amin bac hai R;R;NH ¢6 thé ¢6 tinh quang
hoat, nhung thuc t€ khong thé tich riéng cdc chat d6i quang dugc vi ¢d sy chuyén dich
can biing rdt nhanh giita hai dang hinh thép déi xing nhau clia amin :
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R,. R,
N\ ./
Rz-.-uu N: = N Rz
’ N

Néu c6 cdu tric citng nhiic & nguyén tir nito (nghia 1A cac nhém the khong quay
dugc) thi c6 déng phan quang hoc. Thi du :

CO Cl
CHZ—CHZCOOH
b) Phdn ting axyl hod

Amin phan ting dé dang véi axit, cloruaxit hodc anhidrit axit. Khi dé nguyén tir
hidro trong nhém amino (-NH,, >NH) dugc lhay th€ bdi cdc nhém axyl R- C O tao
ra cic amit thé ;

CeHNH, + CH;COOH -  CgHNH-COCH; + H,0
Anilin {hodc CH;COCl, Axetanilit (amit thé)
(CH,C0),0)
Nguyén tir hidro thif hai cita nhém -NH, khong bi thé vi khi tao ra amit thé thi cip
electron n cGa amit thé da tham gia lién hop v&i nhém >C = O. Cdc amit the nay khong
bén, trong moi trudng kiém dé bi thiy phan tao ra amin ban du.
CsHsNHCOCH; + NaOH -> C4HsNH, + CH,COONa
Vi vy, ngudi ta c6 thé bio vé nhém amino trong téng hop hitu co bing phan ting
axyl hod va d€ tdch cdc amin bac ba ra khai hén hop cic amin bac mot, bac hai.
Co ché chung ca phan dng axyl hod nhu sau :
O O
' I+ : H* I -
2N
CH} C =0 + H2 N~ CﬁHq = CH3 C NHZ C6H5 CH3 C—NH C6H5 —
(Z=OH, Cl,0OCOCH,) ' ' |

= CH.3—("2—NH—C6H5 +Z7
o
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¢) Phdn vung sunfonyl hod

Tuong tu nhu phén (ng trén, ngudi ta ¢ thé thay céc chét axyl hoa trén bang
benzensunfonyl clorua (mét clorua axit) khéng phan ing véi amin bac ba nhumg phan
Ung v6i amin bic mot, amin bic hai tao ra cdc sunfamit thé. Cic sunfamit thé clia amin
bic mdt con ¢d nguyén tr hidro linh dong tan duge trong kiém, con sunfamit thé cla
amin bac hai khong tan trong kiém : |

R,.NH + Cl-SO,-C¢H; - R,N-S0,-C¢sHs + HCl
Benzensunfonyl clorua (Khong tan trong kiém)

RNH, + C1-S0,-C4Hs — RNH-SO,-CH; + HCI
NaOQH ltan trong kiém
RN(Na)-SO?_—C6H5 + H20

Nh& phan dng sunfonyl hod, ngudi ta c6 thé phan biét va tich bac cla amin va
tdch biét hén hop cdc amin c6 bac khac nhau.

d) Phdn itng véi hop chdt co - kim

Chi ¢6 amin bic mét va bac hai phan ing véi hop chét co - kim CH3~Mg Br
(metyl magie bromua) tao ra hidrocacbon.

R,NH + CHMgBr -» CH,T + R,NMgBr

Ngudi ta dua vao thé tich khi metan do duge dé dinh lugng s6 nguyén tir hidro linh
ddng (phuong phap dinh luong Xerevitinop).

e) Phdn g véi cacbon disunfua (CS,)

Céc amin bac mot phan ing véi CS, tao ra isothioxianat 13 nhim g chdt cé kha nang
phan ing cao (thutmg dugc dung dé nhin ra nguyén tif hidro linh déng trong ancol hodc
amin).

R-NH, + CS; —» R-NH- c< ', R-N=C=S + H,s"
SH

Ankyl isothioxianat

CgHsN=C=S + H,NR —» 'CGHSNH—(IIZ—NH-RJf

Phenyl isothioxianat . N-Ankyl-N’-phenylthioure
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g) Phdn iing halogen hod.

Céc amin bac mot, bac hai béo khi ¢6 mit halogen (Cl,, .Brz) trong moi trudng
kiém thudmg tao ra hop chit c6 lién két N-halogen (>N-X)

Cl,
RNH, —cir> RNH-Cl —> RNCl

Trong didu kién nay, cdc amin bac mot, bac hai thom cé thé bi halogen hod & nhan
thom hoac bi oxi hoa.

h) Phdn ing tao cacbilamin (R-N=C)
Cic amin bic mot ¢6 kha nang phan ng véi CHCl; trong ki€m, rugu tao ra
isonitrin (cé mui tanh cd me rédt dac trung, rat 46c¢).
CgHsNH, + CHCl3 + 3NaOH —L—s CgHsN=C + 3NaCl + 3H,0
Phenylisonitrin

Phén ing ndy duge ding dé nhan ra amin bdc mot.

6. Phan ung oxi hoa

Thy thudc vao amin ban ddu, cdc chét oxi hod, diéu kién tién hanh oxi hod ma cac
amin s& cho céc san phdm khéc nhau. Déi v6i amin bac mot, phan iing oxi hoa XAy ra rat
phic tap. Thi du, v6i axit pecacboxylic (RCO;H) amin bac mot tao ra cic san phim nhu
N-ankylhidroxylamin, oxim, nitrozoankan hodc nitroankan :

RCH, -NH, —SEOH, R_CH=N-OH (Oxim)
R—CH, -NH, —22%H, R-CH,-N=0 (Nitrozoankan)
CH,CO,H

R-CHy —~ NHy ——— R-CH» -NGO, (N itroankan)

CeHsNH, — 2L, CoHSNO,

Amin bac hai bi oxi hoa bdi HO, taora din xust N,N-diankylhidroxylamin
R,NH —2%; R;N-OH
Amin bac ba trong diéu kién ndy tao ra amin oxit :

H,0, hoic A
RN —cncon R3N-O

Amin oxit
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Khi c6 mat KMnO, hay H,0, thi anilin bj oxi hod thanh nitrobenzen :

KMnQ, hose
H,0,

C6H5NI‘12 > C6H5N02

Oxi hod anilin bang K,Cr,0 trong H,S0, s& dugc hén hop rat nhiéu chat trong d6
cé p-benzoquinon.
7. Phan itng thé hidro & nhan thom ctia amin thom

Nhém -NH,, -NHR, -NR, trong amin thom li cic nhém thé hoat hod nhan
thom trong phan tng thé electrophin va dinh huéng nhém thé sau vio céc vi trf ortho
hoic para.

a) Phdn g halogen hod

3 nhi¢t do thudng, cdc halogen nhu clo hay brom trong nuéc dé dang phan ng
v0i anilin (tvong ty nhir phenol) tao ra 2,4,6-trihalogenanilin : -

CeHsNH, + 3B, —225 2,4,6.B,C¢H,NH, + 3HBr

Muén thu dugc sin phim thé halogen mét 14n, ngudi ta phii gidm bét su hoat
dong clia nhém -NH, bang céch axyl hod nhém -NH, theo so d6 sau :
C¢HsNH, + CH;COCl — C4H;NH-COCH, + HCl

Axetanilit

— CH4CO- H—@—Cl + HCl
H.O

CH3CONH—C6H5 + C12 —i p-Cloaxetanilit

L, CH3CO-—NH~© + HCl
cl :

o-Cloaxetanilit

‘Sau d6 thuy phan céc axetanilit trong moi trudng kiém s& thu dugc san phdm thé
clo mét 14n :

CH3CONH—©>—C1 + NaOH — HZN—@CI + CH3;COONa
p-Cloanilin
b) Phan iing sunfo hodé

Khi dun anilin véi axit H,SO, dic & 180°C ngucn ta thu dugc axnt
p-aminobenzensunfonic (goi tit 13 axit sunfanilic). Phan Gng x3y ra nhu sau :
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180-190°C
—_—

+
CeHsNH, + H,80, d CeHsNH3HSO; ——225 CHsNH-SO3H

Axit sunfamic

60°C NH,
' SO,H

@—NH—SO3H > 180°C
>180°C H N—@—Soz,H Axit sunfanilic

~ Néu sunfo hod bang H,S0, dac hoac oleum du s& _‘t_hu dugc san pham thé tryc ti€p

vao vi tri meta (vi nhém -NH, da chuyén thanh nhém -N-
I

: +
| | NHj3
+
@—NHZ + HySO, dic  ——> @—NH3HSOZ M@ + HyO
. | SO;H

Cic amit cua axit sunfanilic (sunfanilamit) 1a cic chat khdng sinh cé tic dung
chita bénh. Thi du cac khang sinh chifa bénh viém hong, bénh kiét i, v.v...

NH

HzN—@SozN_Hz ; HZN—©—SOZ—NH—C<
' NH2

Steptoxit Sunfaguanidin

N{()—so2 —NH—(@ _; H,N S—NH~§N]

Sunfadiazin Sunfatiazol

| CH;
HZN—@- SOZN'H—@
CH,

Sunfametazon

¢) Phdn itng nitro hod

Khi nitro hod céc amin thom bing HNO; dac hoac hén hgp HNO, dac va H,SO,
dac thudng thu duge sin pham thé nhém -NO, & vi tri meta :
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i NHNO3
H2N© + HNO3q —> CeHs NH,NO3 1200
—i12
O3
NH,

NaCH
_NaNO,

NO,

8. Su chuyén vi tift nguyén t nitd vao vong thom

Chc amin thé cia amin thom c6 cdn tao dang AR—N-X, trong d6 X c6 thé 12 nhém ankyl,
halogen, hidroxi, nitrozo, nitro -NO,, sunfo —503H hay arylaz’o, trong nhiing diéu kién thich hop (nhw ¢6
axit) ¢6 thé chuyén vi vao vi tri ortho hay para trong vong thom. Co ché chuyén vi 1a sy thé electrophin
vio nhan thom, SgAr. So d6 chuyén vi :

1 DN e, Qe ke ni-O)-x
(u/ X

a) Chuyén vi nhém ankyl

Thidu:

Khi dun néng mudi halogenhidrat cila arylankylamin thi nhém ankyl R- chuyén dén vi i ortho
hodc. para ciia nhan thom :

CoHsNRy —5 - hose p-R—CgH, - NHR

C¢HsNHR —’%» o- hosc p-R-CgHy-NH,
Co ché phan 1ing dugc nhiéu ngudi chip nhén 12 :

CHSNHR + HX —> [CoHsNH;RIX™

+
C¢Hs NH,RX™ +—= CgHs-NH; + RX — RGgH, ~NH; + HX
by Chuyén vi nguyén tiv halogen hay chuyén vi Onson ( Olson)
D6 1a chuyén vi nguyen tir halogen tiY nitg vio voag thom :

@—If-c-cm __HC1, CHRCOOH @—NH—COCH;;
i ©
Cl |

Cl O
o- hodc p-Cloxetanilit
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@—N’H—C—CH3 +Cl, M @' + HCI
(") —-COCH;

Axetanilit o- hoiic ;}cloaxetanilit
¢) Chuyén vi nhém arvlazo

D6 1a sy chuyén nhém diaminobenzen cla diazoaminobenzen (hay diphenyliriazen) thanh

p-aminoazobenzen :

R " < HC], 1°
=N+ > =
. N E\{, NH"@ hoac CgHgNH2 + HOI H,N N

Biphenyltriazen

Diphenyltriazen 13 tinh thé mau ving cé e = 90°C, duge diéu ché tir musi phenyldiazoni clorua
vai anilin :

CeHsNENCI + HyN-CgHs —> CgHsN=N-NH-CgHs + HCI

Néu vi trf para clia hop chat triazen ¢6 nhém the thi nhém phenyldiazo s& chuyén vi dén vi tri ortho :

CH
enr@pvesm Oy, =i, ey, Oy s
1
2

Su chuyén vi nhém arylazo 1a loai chuyén vi X3y ra qua giai doan tao thanh ion aryldiazoni va amin
ty do. Sau ion aryldiazoni tdc dung vao nhan thom clia amin thom theo co ch€ thé electrophin :

+

C6H5N=N—NH—C6H5 H# C6H5N;N + C6H5NH2 —> o-hoacp-NH2C6H5 —N=N—C6H5

.

d) Chuyén vi nhom nitrozo

Khi ¢é mat HCL, nhém nitrozo ciia nitrozamin thom s& chuyén vi vao vi trf ortho hodc para (chnyén
vi Fiso-Hep)

@-I?I—NO o, ON—©>—NH-CH3 hoéc @NHCH3
CH; NO

p-Nitrozo-N-metylanilin o-Nitrozo-N-metylanilin
Co ché phén dng x4y ra tuong tv nhu co ché Onson : .
. N ( N o
CeHsN-NO === C4HsNH-CH; + NO — ON—@NH—CH3
|
CHj

e) Chityén vi benzidinic
Khi cho axit manh tic dung v&i hidrazobenzen s& c6 sy chuyén vi lam dm lién k€t N-Ntao ra llén

ket C-C::
@mum@ LA HZN—“NHz

Hidrazobenzen Benzidin
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- V. GI6I THIEU RIENG

1. Cac mono-, di- va trimetylamin . CH3NH2, (CH3)2NH va (CH3)3N

Céc chit niy ¢6 mili tuong ty amoniac, tan 16t trong nude. C6 thé di€u ch€ chiing
biing cach metyl hod NHj; hoac cho NH,C! téc dung v6i fomon *

*

. -
 INH,C + 3HCHO —> 2CH;NH;Cl + COp # H,0

Trong cong nghiép, ngudi ta diéu ché tir NH; va CH;0H & nhiét 4o 450°C, 4p sudt
cao ¢6 chét xdc tac Al,O3.

Chiing 12 cdc chat khi c6 thé chdy dugc va tan t6t trong nudc. Metylamin 1a chat
diu dé téng hop mot s6 thue trr ndm, hodc duge phdm nhu adrenalin (thudc ngh),
ephedrin (thudc nho miii).

CgHs CH-CH,-NH-CHj3 ; CgHs (IIH-(]IH-NH—CH3
! .
OH . OH CHj
Adrenalin _ Ephedrin

2. Allilil'l, C6H5NH2

Anilin 14 amin thom quan trong nhat, dugc phét hién J4n d4u tién vao nam 1826,
khi chung khan phdm mau indigo. Sau d6 duoc thay trong nhua than da (1834) va dugc
Zinin téng hop tir nitrobenzen (1842).

Anilin 14 chét 16ng, khong mau, dé lau trong khong khi s& bi nhudm vang o1 nau
den do bi oxi hod. Anilin la chit rat doc, it tan trong nudc, tan vo han trong rugu, ete va
benzen. Anilin dugc ding trong céng nghiép dé san xudt dugc phdm, phdm nhuom va
chat luu hoa cao su.

3. Phenylendiamin, H,N-CgH,4-NH;

_ Phenylendiamin (céc dong phan ortho, para, meta) 1a cdc chat ran ; dugc diéu ché
tir céc dong phan dinitrobenzen tuong ing.

Cac dong phén m-phenylendiamin va p-phenyldiamin duge dung dé tdng hop
phdm nhugm.

Poéng phan o-phenylendiamin dé& tham gia phan Ung 120 1a cic di vong ngung t
chiia nito, dugc diing dé tdng hop quinoxalin, benzimidazin.
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4. Amin dugc phan bd rong rai trong thuc vat va dong véat

B&i vi amin ¢6 tinh bazo nén ¢ thé tach chiing ra khoi thue vat khi chigt bang dung dich axit, sau
dé 14i tao lai amin khi cho tdc dung vdi bazo (amin 12 nhimg chdt hitu co déu tién duge tich ra). Céc amin
thu duge tir thyc vat theo con dudmg nay phai k€ dén 1 cdc ankaloit, d6 12 nhimg di vong chia nito, ¢6 tinh
bazo (xem chuong 14).

§2. MUG1 TETRAANKYLAMONI VA TETRAANKYLAMONI HIDROXIT

+ + =
(IR4NJX~ va [R4N]JOH

1. MUOI TETRAANKYLAMONI

1. Diéu ché

Muséi tetraankylamoni thudng dugc diéu ché bang cich ankyl hod cic amin bac
mot, bac hai hodc bac ba véi luong du céc din xudt cia halogen tuong doi hoat dong :

Y -
RNH, + 3RI + 2NaOH —» [R4N]I + 2Nal + 2H,0
V-
3N + RI > [RgN]I
Y -
(CH3);N' + CH3l — [(CH3)4 NI

Trong mudi tetraankylamoni iodua thi bon lién két C-N déu hoan toan tuong
duong nhau.

Muéi tetraankylamoni 12 nhitng chét két tinh, trung tinh, phén li manh trong dung
dich nuéc. Néu géc ankyl 16n kiéu (CH,[CH,],N*(CH3),CH,-CgHs)CI thi s€ duge dung
lam chét trao déi ion.

2. Tinh chat hoa hoc

Néu cho muéi tetraankylamoni iodua tdc dung vdi ki€ém s& ¢6 phan ting thuan
nghich nén ngudi ta khéng tich duge tetrametylamoni hidroxit :

+ = + =
[(CH3);NJI + KOH = [(CH3)4N]JOH + KI
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C6 thé diéu ché cdc tetraankylamoni hidroxit t6t hon néu ta cho mudi
tetraankylamoni iodua [R4N]I phén {ing v6i bac hidroxit, tich bd Agl két tiia rdi lam
bay hoi nhe hoi nudc s€ thu duge tetraankylamoni hidroxit hay ¢on goi 12 bazo amoni
bac bon :

+ : + -
[R4N]I + AgOH — [R4NJOH + Agll

il. BAZO AMONI BAC BON
+
Céc bazo amoni bac bén thudng 12 cic chét két tinh. Thi du [(CH3)4 NJOH.5H,0
¢6 nhiét do néng chay 1a 63°C.

Cic mudi tetraankylamoni va céc bazo amoni b4c bén c6 thé tdn tai déng phan
quang hoc néu céc géc ankyl khdc nhau.

Cic bazo amoni bac bon 13 nhiing bazo manh tuong duong véi cdc bazo kiém
(Ba(OH), hoic KOH), n6 c6 thé hdp thu CO, hodc tdc dung véi axit manh dé tao mudi
va nudc ;

+ + -
[R4NJOH + HCI —> [R4NICl + Hy)O

Nhung bazo amoni khong bén duéi tdc dung clia nhiét, d& bi phan huy dé tao ra
amin b4c ba va anken (néu géc R > CH,).

R R

I o R R _
1 N\ / +
R-C-C-R [OH —» - /C=C\ + [R3NH]OH
¥ R R .

Phan tng téch c6 thé xay ra theo co ch€ E; hoic E,, phd bién thudng 1a theo co
ché E,. Huéng ctia phan ting theo quy tic Hopman nghia 14 nhém bi tdich NR; bi tach
cung véi nguyén tir hidro B & cacbon béc thap.

CH; -CH, -CH=CH,

CH3—(I3H —(EH - (EHz o OH™,t° / (74%) :
+ — Ead
H N(CH;:H S \*CH3—CH=CH‘—CH3
(26%)

Dac biét v6i bazo amoni bac bén c¢6 R=CHj thi s& thu dugc metanol vad amin
bac ba.
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+ = _ Q
[(CH),NJOH -—=B%E, (CH;);N + CH;0H
Quy tac Hopman c6 huéng téch cis, nguge v6i quy tic Zaixep, c6 thé duge dién
dat ngan gon nhu sau : '

Khi phan huy mu6i oni (amoni, sunfoni, photphoni) thi olefin bic thap s& duge tao
thanh véi hiéu suit cao nhit.

Nhes phén tng nhiét phan tetraankylamoni hidroxit, ta c6 thé x4c dinh dugc ciu
tao chia amin nao d chua rd c4u tao. Mu6n thé ngudi ta cho amin dé tic dung v6i metyl
jodua dis d€ tao ra mu6i tetraankylamoni. Tuy theo lugng CH,I phan dng c6 thé suy ra
bac ctia amin. Sau d6 cho mugi tetraankylamoni iodua tic dung v6i AgOH dé chuyén ra

‘dang bazo amoni bic bon réi nhiét phan dang hidroxit s& thu duge mdt trong cdc san
phdm 1a anken. X4c dinh cdu tao cha anken sinh ra trong phn dng nhiét phan s& suy ra
c4u tao ciia gbc ankyl trong amin va biét dugc cdu tao clia amin bat d4u.

§3. MU DIAZONI ([ArNEN]X)

I. PHUONG PHAP BIEU CHE

1. Diazo hoa amin thom (Phuong phap Grixa - Griess, 1858)

Phuong phép co ban va thun tien dé diéu ch€ mudi diazoni la diazo hod amin
thom bdi axit nitro trong moi trudng axit manh va & nhiét do thap 0 - 5°C.

CeHsNH, + HONO + HCl —2=3C, [C4HSNZN]C + 2H,0

Ingon (1958) di nghién citu phan éng diazo hoa cho biét co ché phan tng xay ra
(xem trang 25) va cho biét t6c do phan tng phu thudc vao ndng do axit vo co (HCI) axit
nitro va amin thom :

v = k[H'][HNO,][AINH,]

Khi diazo hod cic amin thom c¢é nhém hit dién tir (nhém ¢6 hiéu ¥ng -1 ; -C) lam
tinh bazo gidm s& khién cho phan tng diazo hod khé khan vi giai doan chim quyét dinh
t6c d6 phan ng 12 nitrozo hod amin. Ngugc lai nhitng amin c6 nhém th€ ddy electron
(nhu OCHj;, ~OH...) lam tinh bazo tang, do d6 phan ting diazo hod dé dang.
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Khi diazo hod phai 1ay du axit v6 co, cit mot mol amin thom cdn phai 18y i 2,5
dén 3 mol axit v cd va mét mol NaNO,, nhiét do phai thap 0 - 5°C vi mudi diazoni chi
bén trong moi trudng axit vi & nhiét d6 thap. Néu diazoni hoi trong méi trudng thidu
axit thi hiéu suat tao mudi diazoni thap do muéi diazoni bi chuyén thanh triazen bén hon :

thicu H*

_ . _
[CgHsN=NIX + H,N—CgHs CgHsN=N-NH, -C¢H5]X —

= C6H5N=N—NH-C6H5 + HX
Diphenyltriazen

Neéu du axit thi phan @ng theo chiéu phan huy triazen thanh muéi diazoni. Mué6i
diazoni ¢4 cau tric ion.

Axit HX thudng dung 12 HC, d6i khi ding H,S0, va HBF4. Tuy thudc vao tinh
bazc clla amin thom ma khi diéu ch€ mudi diazoni c6 thé thuc hién céc thao téc khic
nhau.

Thi dy : d6i v6i amin thom ¢6 tinh bazo kém (c6 nhiéu nhém hiit electron), ngudi
ta phdi hoa tan amin thom trong H,SO, dam dic hoic CH;COOH bang réi cho tir tir
dung dich d6 vao axit nitrozylsunfuric. Con ddi v6i amin thom cé tinh bazo manh thi
ngudi ta hoa tan chiing hoic tao nhil tuong trong nudc hay trong dung méi vixa 1am lanh
vita cho tdc dung véi HNO,. Vi muéi diazoni chi bén trong méi trudng axit & nhiét d6
thdp nén ngudi ta thudng chuyén hod ngay ma khong tich chiing ra khoi dung dich.
Muén ¢6 tinh thé muéi, ngudi ta phai dung cich dudi day.

2. T mudi arylamoni halogenua véi ankyl nitrit

Muéi clorua clia amin thom tac dung véi ankyl nitrit nhu etyl nitrit hay amyl nitrit
trong moi truong HCl du :

[ArNH;]Cl + RO-NO ﬂ) [AIN=N]CI + ROH + H,0

CgHsNH;Cl + CoH;0-NO —HAU | 10 5 NINICL + C,H5OH + Hy0
Sau phan dng cho thém C,HsOH vao, mudi [CgHsN EN]CI s€ tao két tinh.
3. Tir hgp chat nitrozo véi hidroxylamin hay véi NO

i +HCl] * ~
C6H5N=O + HzN—OH w) C6H5N=N—0H TH—O*-) [CGHsNEN]Cl

CgHsN=0 + 2NO —> [CgHsN=NINO3 -
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il TINH. CHAT VAT Li

Muoi diazoni la cic chét dién gidi, thudng dé tan trong nudc, khé tan trong dung
moi hilu co nhu ancol etylic hay hidrocacbon.

Cac mudi phenyldiazoni clorua, sunfat hay niirat la cdc chat khong bén, d& nd khi

va cham.

[Il. TINH CHAT HOA HOC

1. Cau trac cua mudi diazoni

Bing phuong phdp chi€u tia Ronghen cho thdy hai nguyén tir nito trong ion
diazonibenzen va hai nguyen tir cacbon (C; va C,) nam trén mot dudng thang Mot cap
electron m cia nhém NN~ ¢é truc song song vdi truc cac electron m clia vdng
benzen va tao nén mét hé lién hop. Cap electron nt thi hai cia nhém nay (—N:N—) cé

truc thing géc véi truc clia cap thit nhat :
3800
@—N N- d 7Ly AL ngqgg

Mat do dién tich dwong cta ion dugc phén bd & hai nguyén ti nito nhung nguyén
tir nito gin vong benzen mang dién tich 16n hon. Mué6i diazoni c¢6 c4u tric ion. -

Hop chdt diazoni thom dugc diing rong rai trong phong thi nghiém ciing nhu trong
cong nghiép dua vao kha néng phan tng cao cia nd.
2. Cac phan itng ctia mudi diazoni kém theo sy loai bé nito

Cac phan ing loai bd nhém nito N=N thudng rdt da dang. Thong thudng nhém
(N=N) dugc thé boi mét nhém Y nao d6é (nhu OH, OR, SH, SR, halogen, CN, NO,..)
theo s dé :

[AINENIX Y5 ArY + Ny + X°

Phan iing nay thuong xay ra theo co ché th€ nucleophin Syl hode the goc Sy va
cén phal dun néng. Sau day 1a mét s6 phin ting th€ clia hop chit mudi diazoni :
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[AIN=N]CI

S & 6 &6 0o 0 ©

a) Cdc phdn img tao thanh ddn xudt halogen thom, xianua thom, sunfoxianua

-

Céc phan tng tao thanh din xuét halogcn.thdm, chil yéu 12 din xudt clo va brom
thudng dugc xiic tac bing mudi ddng (I) va dugc goi la phan tng Sanmayo (Sanlmayer)

. L
p-CH;3 —CgH, —NH, ”alg‘_)gjém s [p-CH3—~CgHy-N=NICl

| + —~ Cu,Cl,,t°
[p-CH3—C6H4—NEN]C1 — p—CH3—C6H4—Cl + N2

p-Clotoluen (75%)

.- |
0-Cl-CgH, —NH, NaNgngB‘ > [0-C1—CgH, ~N=N]Br _9?73% 0-Cl-CgH, -Br
| (92%)

NaNO,+HCl A CuCN
m—CH3C6H4NH2 /i 5 [m-CH3C6H4 N2 ]Cl (NaCN+Cu2C12)} m-CH3—C6H4 -CN

0-5°C
~N2 1 cu(SCN),
~ Cu,Cl,

m- CH3— C6H4— SCN

(67%)

Ph_%n tng Sanmayd xay ra theo co ché gdc. Sy phén cat lién két C-N clia 1on
CgHsN=N lado su chuyén mot electron tur Cu* sang nguyén it nito tich dién duong :

le

+
CHsNZN + Cu* —C‘_—.’-(‘f‘)é CeHs + N + Cu®*

CHs + QI —“"(;)ﬂ> CeHsCl + le
Cu*t +1e — Cut

41

FHHHTUCO3A



Téc d6 phan ing v = k[CHsN,Cl[CuCi}. Nhu vay, giai doan (1) 1a giai doan
quyét dinh t6c do phan tng. Vi vay, ngoai din xudt halogen thom ngudi ta cdn thu duge
mot it biphenyl do :

C6H'5 + -C6H5 e C6H5—C6H5

Trong phan tmg, ngudi ta thudng ding Cu,Cly duéi dang huyén phd. Dé diéu ché
din xust flo, ngudi ta dun mudi diazoni ciia axit tetrafloboric (phan dng Schiemann). |
Mugi diazoni niy dé két tinh khi cho du HBF, vao dung dich mudi diazoni. Nguoi ta
diéu ché HBF, bing cdch cho axit boric hodc anhidrit boric phan ung véi HF.

+
- t
> [m-CH; —CgH4 N2 ]B_F4 "N, BE

1.NaNO, +HCl

m-CH3 —CgHy —NHy —5 3= g6

—_—> m-CH3 —C6H4 ~-F

D& diéu ché din xudf iot thom, ngudi ta thyc hién phan dng the Syl rat dé dang vi
tfnh nucleophin cia I~ cao hon CI” va Br . Sau khi dugc mudi diazoni, ngudi ta khong
cén phai chuyén CgHsN2Cl thanh CgHsN31" ma cho phan img luon véi KI s& duge
dan xudt iot thom :

C6H5 —NHZ

+ - o
Nag,ozstga—b [C6H5NEN]C1 _ﬂ'_:ig_) C6H51 + N2 L+ KQl

T5%
b) Phdn iing tao thanh phenol

Khi dun néng dung dich mudi diazoni thi thu duge phenol va giai phdng nito :
+ o
[CgHsN2]HSOZ + HyO —— CgHsOH + N + H)S04

Ton diazoni bi thuy phan gidi phéng N, & lanh, néu dun néng phan ing xay ra
nhanh hon.

Phan ng dién ra theo cd ché th€ nucleophin Syl :

(Ar—NENIX™ =222 Art + Ny T X
Art + HOH — ArOH + H'

Trong phan g xudt hién Ar’, 1a cacbocation thom, bén do c6 cic electron T cla
vong thom lién hop. N6 ¢6 phan (ng cao véi cdc tac nhan nucleophin trong dung dich va
tao thanh san phdm. Dé tang hiéu suft phan (g tao phenol, ngudi ta khong dung mudi
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diazoni clorua ma thudng diing mudi diazoni sunfat vi trong qua trinh phén tng d6 tinh
nucleophin ctia Cl” 16n hon H, 0, s& tao ra san phidm 1 din xuit halogen thom ArCl.
Théng thudng tinh nucleophin ciia ion HSOZ y&u hon nudc va kich thudc khéng gian
16n nén khong canh tranh duge véi nuéc. Thi du

+ (1]
0-NO, ~CgH, - NH, Nmoﬁ:giso4-> [0-NO,CgH,N=NJHSO; l‘%)

—> 0-NO,CgH,~OH  (80%)

Néu thay dung méi H,O bing ancol etylic trong nuéc thi thu dugc sin phdm chinh
laete:
[CgHsNZNICL + CHsOH/H,0 > CgH;—0—CyHs + Ny + HCI
Etyl phenyl ete (72%)
c) Phdn img tao ra ArH '
Mugi diazoni ¢6 th¢ bi khif thanh hidrocacbon thom, déng thdi giai phéng nito.
: H
Trong phén tng cé thé ding chat khir 1a hipophotphors H;PO, [H—\ﬁLO_—H) hoic
. | o
C,HsOH khan. Phén ting xay ra theo co ché gac.

+
[AIN=N]X _H,PO,,.H,0 |

“H, PO, ArH + N; + HX

[CéHsN=NICl + CoHsOH ~'-» CgHg + Ny + CHsCH=0 + HCl
(khan yér déi)
Benzen Axetandehit

d) Phdn itng 1ao ra Ar-Ar (Phéh iing Gomberg)

Céac mudi diazoni khi ¢6 mat xic tic kiém (nhu CH;COONa hoac NaOH) ¢6 thé
phan ing vdi céc aren (nhu benzen, toluen, xilen...) tao ra diaryl.

Thidu:

Torew  CgHg.NaGH, 5°C
[P~CHaCoHsN=N]Cl —SallaeO 7C CH3

(21%)
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Y+ CeHCH;/NaQH,5°C | ] ]

CeHsN2 Cl QLigrre, ,CH, cH<O)
. CH4 @
(66%) (19%) (14%)
Phan (ng Gombe xay ra theo co ch€ géc. |
. Nho céc phan éng trén ma ngudi ta c¢6 thé téng hop mot s& din xudt thé cha

benzen khi khong thé ding phuong phdp thé truc ti€p duge. Thi du : vi khong thé diéu
ché truc ti€p 1,3,5-tribrombenzen tlr benzen va brom nén ngudi ta d4 tién hanh theo phan
ng sau : '

. .
Cellg SNS?) d CHNO, —ZVHEL, _Zn/HCL @—NH _Bn/H0 NH,
Br Br
Benzen Nitrobenzen Anilin 2.4,6-Tribromantlin
_ N _
Br. NzNBr Br
NaNO, +HC ci H,PO, . B ¥ Ny
0-5"C hay CH,CH,OH khan, t°
Br
Br .

e) Phan ung tao hop chdt co -kim

Diing b6t kim loai khir mudi kép diazoni v6i mudi kim loai hay mudi diazoni cta
axit HBF . Thidu:

CeHsN3Cl™.HgCl, + 2Cu — CgHsHgCl + N; + 2CuCl

3CHsNIBF, +2Bi — (CgHs)Bi + 3N, + 3BF; + BiF;

3. Cac phan ung khong giai phong nito
a) Tdc dung voi kiém tao ra aryl diazotat
Khi cho muéi diazoni tdc dung véi dung dich kiém (pH > 10) tao ra aryldiazoni

hidroxit.

- 4 -
[ArN;N]Cl + KOH — [ArN=N]OH + KCl

Aryldiazoni hidroxit
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Aryldiazoni hidroxit 1a mot chit khong bén trong méi trudng kiém, dé bi dong
phan hod tao ra diazohidrat c6 tinh axit yéu :

+ -
[AtN=NJOH -—» Ar-N=N-OH
Aryldiazoni hidroxit Diazohidrat

AIN=N-OH — AIN=N-0O" +H'
Aryl diazotat
Duéi tic dung cta kiém, diazohidrat s& chuyén thanh dang mu6i bén aryl diazotat
tén tai dudi hai dang déng phan. Ddng phan E (hay isodiazotat) bén va dang Z (hay dang

n-diazotat) kém bén. Khi axit hod diazotat s& lai tao ra mudi diazoni :

OH™ _ . _
-N=N-OH —i5> N=N_ = N=N

Ar 0~ AT

Z -Diazotat (n-Diazotaty  E-Diazotat (isodiazotat)
Ar-N=N-0" + 2H* —> ArN=N + H,0

D¢ phan biét n-diazotat hay isodiazotat, c6 thé che ching tic dung v6i phenol hay
dimetylanilin, khi d6 chi cé dang n-diazotat méi tham gia phan ung ghép con dang
isodiazotat khong phan tng.

b) Phdn ting ghép

lon aryldlazom 12 mét tdc nhin electrophin khong hoat dong manh nhng c6 thé
tdc dung vGi nhitng hgp chat thom ¢6 tinh nucleophm cao (nhung hgp chat gidu mat do
electron) nhu amin, phenol hodc cacbanion ctia cdc chit c¢6 hidro linh dong kiéu
_ /COOR
COOR'
Phan Gng nay thudc loai phan ting th€ electrophin ma ion aryldiazoni 1a tdc nhan
electrophin (goi }a cau tir diazo). Cdc hgp chét gidu mat do electron goi l1a cau tir ghép.
San phdm clia phan ting thudng la cdc chat mau azo duge sit dung trong phdm nhuoém :

[Ar-N=NJX + H—@-—Y —= Ar—N=N—@Y

Cdu tr diazo + Cautir ghép Hop chit azo
Y : thudng 12 céc nhém ddy electron manh (nhu -NR,, -0 ,...)
) Phan (ng trén goi I phdn ing ghép.
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Ion diazoni [ArN;N] 12 tic nhan electrophin y€u vi dién tich duong & nito bi giai
tod vio vong benzen va ¢é kich thudc khong gian twong déi 16n. Vi vy, dé tang kha
nang phan mg ngudi ta thudng dua vao vong aren céc nhém thé hit electron & vi tri
ortho hoic para. Con ciu tlr ghép thub’hg ¢6 cac nhém ddy electron, thi du nhu cic nhém
-OCHj;, -OH, ankyl...

Khi ghép ion diazoni vio vong aren thi phan Ung xay ra theo quy tic thé vio vong
benzen (chi ¥ wu tién vao vi trf para).

~ Phan ting ghép v6i amin thom bac mét, bac hai va bac ba : Khi thuc hign phan
tmg ghép v6i amin thom, méi trudng t6i wu & pH khodng 5 - 9. Néu pH < 5 phan (ing
ghcp xay ra kh6 khan vi amin thom t6n tai dudi dang mudi do sy proton hod amin thom
(ArNH2 Ch. Dang mudi ndy khong tham gia phan tng ghép. Néu pH 2 10 thi cau tir
diazo di chuyén thanh anion aryl diazotat khong con kha ning ghép :

. CHa CH,
[CHN=N]CI + —@:) — C6H5N=N©N<CH3 + HCI

p-Dimetylaminoazobenzen

Néu ghép v6i amin thom bac 1 va bac 2, phan img thé electrophin xay ra & nguyén
ti nitos chia nhém -NH va -NH, tao thanh cdc aryltriazen. Ar-N=N-NH-Ar’:

[C6H5N N]Cl + HzN—© C6H5 —~N=N- NHZ C6H5

CeHs-N=N-NH-CgH; o C6H5N=N—©—NH2

(83%) 1,3-Diphenyltriazen p-Aminoazobenzen
{diazoaminobenzen)

Khi ¢6 du amin thom trong moéi trudng axit, dun néng thi diazoaminobenzen s&
tham gia phan ting chuyén vi vao nhan benzen tao ra p-aminocazobenzen.

CgHsN=N-NH-CgHs C6H5§Hﬁa'> C6H5—N=N—@-N'I{2

P&i véi amin bac 2 va bac 3 thi cation diazoni s& t&n cong vao cacbon & vi tri para
d€ tao ra san pham :
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- Ngung tu véi phenol : Khi ghép muéi diazoni vao vong benzen cua cic phenol
thi s& thu dugce cac hidroxiazobenzen.

Phan ting dugc tién hanh & moi truong ¢ pH t6i wu 12 9 - 10 vi ion diazoni cé tinh
eletrophin yéu, phai chuyén phenol thinh dang phenolat dé ting mat dé electron & ciu ti
azo do —-O ¢6 tinh ddy electron manh hon.

[CeHsN=NICl + CgHsOH -21=2-10, @—N=N@—OH + HCl

Phén ting ghép duoc ding trong tdng hop chat mau va pham nhudm azo.
— Ghép véi céu tir khong c6 nhan thom :

P6 la phan ting ghép cua ion diazoni véi cacbanion lién hgp duge sinh ra tir cac
hop chat ¢6 hidro linh déng kiéu ~CH~, -CH, ma & vi tri a ¢6 cdc nhém hiit electron.

Thi du : arendiazoni tic dung véi cacbanion lién hop dugc sinh ra tir dietyl

malonat : ,
<
Y COOC,Hs _(“\//C—OCQH::,
CHX + NaOH —> CH{ +Na* + Hy)0
COOC,Hs . COOC,H;
/COOC2H5 /COOC2H5
[C6H5N N]Cl \ e C6H5"N=N*CH\
COOC,yH;4 COOC2H5

Phan ng ghép nay xay ra rat phitc tap, do sw chuyén dich cia nguyén tir hidro &
nguyén tir C cua lién két N-C mdi tao ra céc arylhidrazon Ar-NH-N=C(COOC,Hj;).

4. Phan {ing khir

Mudi diazoni ¢ thé duge khir bing chat khir (nhu Na,SO3) tao ra céc hidrazin
thom

C<H<N=NJCl - 4H] CcH<—NH-NH, + HCl
(CetsN=NIE 50, 55> ot 2 *

Phenylhidrazin (82%)

Phenylhidrazin la nhing tinh thé, néng chay 023 °C, s0i & 240°C, rdt dé bi oxi hod
trong khong khi. N6 dugc ding rong rdi dé nhan biét cdc hop "chat andehit, xeton va cc
gluxit (su tao thanh hidrazon va ozazon). Ngoai ra con dugc dung dé téng hop nhiéu san
pham khic c6 tng dung réng rdi nhu antipirin, piramin v phdm nhudm.

47



Nhé hai loai phan ting ciia mudi diazoni, ngudi ta 6 thé téng hop duge nhiéu loai
hop chat hitu co quan trong khic nhau. Dac biét 1a tdng hop chit mau azo lam co 8¢ cho

céng nghiép nhuém.

s&. DIAMIN

|. PHUONG PHAP TONG HOP
Cic diamin béo va thom c6 thé duge tdng hop nhu cdc monoamin & trén. Chat
don gian nhét 1 etan-1,2-diamin hay etylendiamin NH,-CH,-CH,-NH, diéu ché tir
etan-1,2-diclo.
CH,Cl-CH,Cl + 4NH; —> CHp—~CHy + 2NH,CI
I
NH, NH,
Hoic ¢6 thé khir cdc hop chat oxim, nitrin... Céc hop chdt diamin thom ¢6 thé
duoc diéu ché bang cach khir céc hop chat nitro tuong dng.
Thidu:
CHy~C—CH, -C=N-OH /SO, CH;-CH-CH, —(I:HgCH3
i |
N-OH CH, NH, NH,

Pentan-1,4-diamin

L = Na/C,H;OH _ _
N=C—[CH,J, ~C=N —drspr> HoN-[CHly ~NHy

Butan-1,4-diamin (tetrametylendiamin).

OZN—©—N02 _Fe/Hd, HZN—@—NHZ

Benzen-1.4-diamin

Il. TINH CHAT HOA HQC
Cic diamin c6 tinh chat tuong ty nhu monoamin da néu & trén. Ngoai
con ¢6 nhimng tinh chét rigng dac trung khic :

ra, ching
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a) Phdn iing véi cde mudi kim loai chuyén tiép (doi voi cdc 1,2-diamin)

_ Khi phan dng v&i mudi céa kim loai chuyén ti€p Cu>*, Co®".... cdc 1,2-diamin
thuding tao phitc tan c¢é mauw. Thi du : '

CH, ~NH, CH,-NH,  -NH,-CH, "
21 +CuCl, —s |1 o'l | + 201"
CH, -NH, CH, —NH; ‘NH, -CH,

- Khi phan dng v6i axit nitrg tao ra hop chit vong imin, cac nhém amin & vi tr
ngugc nhau {(anti) :

a

}\]HZ | ﬁIéNCl’
R~ CH-CH-R'+HNO;, +HCl —> R-CH-CH-R ——>
NH, NH,
. R-CH_
~— R-CH-CH-R'" —» _CH-R +H'

N, / AN

Céc imin ndy c6 kha ning phan iing cao tuong tu nhu etylen oxit (phan tng md
 CHy
vong, cong, trung hgp, v.v...}. Cic imin vong 3 canh kiéu H—N\ | cOn nguyén
CH,
_CH,
hidro dinh véi nguyén tir nito vin cd thé tiep tuc ankyl hod cho dan xudt R—N\\
CH,
— C4c diamin thom cha benzen gém cédc dong phan o-, p- va m-phenylendiamin la
nhimg chat ran, tan duge trong nude, c6 nhiéu Ging dung trong tong hop hir co nhu dé
dong vong tao ra cac hop chat di vong khdc nhau tuy thudc vao chat phan ng :

NH, ~ A
I::I +HNO—> N + 2H,0
2 N/

NH,
Benzo-1,2,3-triazole

NH, '8 o N
@ + C-R —— @:‘%_R + 2H,0

 Axit 2-Ankylbenzimidazot
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NH, O%C/R ; Nxsz__ R
] el
NH, Of \R 1:1
o-Dixeton 2,3-Diankylquinoxalin
NH, S AN N N_
+50, o QL 3| =[O 3~
NH, —2H;0 N SN N
(khong bén) Piazthiol

Céc diamin thom (p- va o-phenylendiamin) ¢6 khé nang tham gia phan tng ghép
dé tao ra cdc chat mau.

H;N<(O)-NH, + 2HNO, e A RO
: , 2
2H,N-{O)-SOH + [ﬁz—@ﬁz]zcr e

NH, H,N
HO3S@—N=N@N=N—@303H

— Cdc diamin ¢6 thé bi khir ¢€ tao ra nitrin :

NH, @
@NHZ + (CH3CO0MPY o0y, e ,coon Qé“

Iil. UNG DUNG VA NGUSN TY NHIEN

- Mot luong 16n diamin nhu hexametylendiamin, p-phenyldiamin duge diing trong
cong nghiép d€ san xudt to sgi loai poliamit, poliuretan, policacbamit... (xem chuong
XVII). '

— Mot s6 diamin 12 san phdm cla qué trinh chuyén hod sinh hoc clia cdc amino
axit nhu putrescin (butan-1,4-diamin) hay cadaverin (pentan-1,5-diamin) :

H;N~CH, ~CH, ~CH, ~CH-NH, ——%23 NH,[CH,],~NH,
| |

COOH

Ornithin Putrescin
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HN—CH, ~CH, ~CHy ~CHy ~CH-NH, =02, NH, —{CH,]5-NH,

COOH
Lysin Cadaverin

Putrescin va cadaverin ¢6 mui khé chiu cha xdc chét.

§5. CHAT MAU AZO VA PHAM NHUOM AZO

I. CHAT MAU AZO
1. Dinh nghia

Chat mau azo la céc chat trong phan tit ¢6 nhém azo -N=N- lién két véi géc
hidrocacbon. Thi du :

C¢Hs—N=N-CgHs C6H5—N=N©>—CH3

Azobenzen 4-Metylazobenzen
2. Tén goi
a) Tén azo

Chiét don gian dau tién goi 1a azobenzen, c6 cau tric phan tir & dang trans, 14 tinh

 thé mau dd gach, 6 A,y (trong etanol) 1a 318 nm. Con cdc hop chit azo khac c6 thé coi

nhu 13 din xuat clia azobenzen. Thi du :
Br—@N=N—©>—Br OzN-@_N=N—©
4.4-Dibromazobenzen p-Nitroazobenzen

Ngudi ta c6 thé coi nhém arylazo Ar-N=N- 1a nhém thé khi hop chat azo ¢ cdu
tao phitc tap. Thi du :

CeHs —N=N—©—SO3H . OZN—©>—N=N—©-N(CH3 )
Axit p-phenylazobenzensunfonic p-(p-Nitrophenylazo)-N,N-dimetylanilin

Hop chit azo dugc diéu ch€ bang phan ung ghép gilta muéi diazoni véi amin thom
hodc phenol, din d&n su tzo ra hai loai hop chat mau azo 1a aminoazo va hidroxiazo.

OOy Orn-Gron

Aminoazobenzen Hidroxiazobenzen
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Céc hop chit mau aminoazo thudng c6 tinh bazo do trong phéan tit con ¢é nhém
~NH, hodc —N< c6 thé két hop v6i axit tao mudi tan trong nu6c. Con hgp chit man
hidroxiazo thudng cd tinh axit do trong nhém -OH ¢ H linh déng.

b)Tén thuong

Nhiéu chit mau azo cd tén riéng. Thi dy :

O~ =N~(D)-NH, HCI HO;S N=N{O)N(CHs)

“Vang anilin” Chi thj mau heliantin (ch4t chi thi man
“metyl da cam™)

CORRCAAtee,

Do Conggd

c) Tén hé thong diazen

Tén hé théng diazen la 18 hop tén cdc gbc hidrocacbon va tén hidrua nén “diazen”
(HN=NH). Thi du :

1
C4Hs—N=N-CgHs c1—©—N =N—©§

Piphenyldiazen (3-Clophenyl-4-clophenyl)diazen

CgHs —N=N—©'SO3H

Phenyl(4-sunfophenyl)diazen

II. KHAI NIEM VE MAU SAC, QUAN HE GIUA cAu TROC VA MAU SAC

1. Khai niém vé mau séc, chét mau va phdm nhudém

a) Cam gidc vé mau sic cua mot chat nao d6 déi v6i mat la két qua cha sy hap
thu chon 19c dnh séang tring doi vdo chit d6 nho cé nguyén tir hodc nhém nguyén o
mang mau.
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Anh sédng tring 12 dnh sing hén hgp gém nhiéu tia don sic (gém by miu co ban
la tim, cham, xanh, luc, vang, da cam va dd). Mat ngudi chi ¢é thé phan biét duoc ;1:3.1
quan st dugc mau sic trong viing kha kién (tit 400 — 700 nm). Néu 4nh sdng tring
chi€u vao mét chét nao d6 ma bi khuyéch tdn hoan todn hodc cho di qua hoin toan céc
tia kha kién thi d6i véi mat ta chat d6 c6 mau tring hoic khéng mau. Ngugc lai, néu mot
chat hip thu hoan toan tit ci cdc tia don séc thi mét ta thdy chat d6 c6 mau den. Néu sy
hap thu chi xdy ra mot phén thi chat hdp thu s& ¢é mau, Lic d6 mét chi cam nhan dugc
nhifng tia con lai. Nhu vy mot chat hap thu mot tia mau nao dé thi mét s& cdm nhan
dugce mau phu clia mau dé (xem bang XIIL5). |

- Bang XMiI-5. Cac mau phu cla nhau

Bude séng (nm) Mau ciia tia bi hdp thy Mau cua chdt hdp thu
400 ~ 430 tim vang luc
431 - 490 xanh vang
491 - 510 xanh luc da cam
511 -530 luc dd
531 - 560 vang luc tim
561 - 590 ving xanh
591 - 610 da cam - Xanh lyc -
610 -730 dd luc

Nhu vdy, néu mét chét hap thu tia vang thi ta thdy chit ¢é6 mau phy clia mau vang
12 mau xanh. Ngugc lai, mét ta thdy mau vang thi chat hap thu tia xanh. Vang va xanh la
hai may phu cia nhau.

Mt ngudi khong thé phan biét duge mot cich chinh xdc sy hdp thu nhir vay. Vi
vdy, muén nghién ctu dinh lugng vé mau sac cdn phai st dung quang ph6 hap thy
electron ma dai luong dic trung 14 Ay, VA £, Ay dac trung cho sy hap thu mau clia
chét con g, dac tnmg cho cuding dé hip thu mau cia nod.

Nghién ciu vé€ mau sic clia chét 1a nghién ciu sy phu thusc gilta A, YA &, Vio
cau tric clia né.

max

b) M6t chat hitu cg c6 thé 1a chdt mau, nhung chua phéi 1 phdm nhuém. Mudn né
tr thanh phim nhuém thi cau tao clia chét mau phai dat hai yéu cdu sau day :
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_ Chédt mau phdi ¢6 nhém mang mau hay goi la cromopho. Cédc cromopho la
* phiing nhém chic khong no ¢6 kha nang hdp thu 4nh sang 1am cho chét cé mau, c6 cdc
nhém cromopho co ban nhit -N=N-; -N=0; -C=0; =<;>= A

I

— Chét mau phai ¢6 nhém trg mau hay goi 1 auxocrom, 12 nhém c¢d hiéu Ung lién
hop duong nhd c6 cdc ciip electron n chua sit dung, nhu —NH,, -NHR, -NR;,, -OH,
—SH ... Céc nhém nay lai c6 kha nang hod mudi. Chit mau cang ¢6 nhiéu nhém trg mau
thi cang thdm maiu va cudng do mau cang 16n, nghia I Amax VA Emyay 1A0E.

Nguge lai, mot s6 nhém khod mat hoat dong clia nhém trg mau lam mau nhat di.
Nhd cac auxocrom cé tinh axit hoac bazo hoac nh& tuong tic hod hoc nio dé ma chét
mau c6 thé gin chit vao vat liéu cin nhudm.

Phdm nhu6m 13 cdc chdt mau c6 kha nang nhudm mau bén 1én cdc vat lieu. Sy
tang A Cta phdm nhuém hay ciia chdt mau vé phia hdp thu cdc tia c6 budc séng dai tit
mau tim d&€n mau d6 goi 13 sy thim mau batocrom. Su giam A, £0i 12 su nhat mau hay
goi 12 su chuyén dich hipsocrom.

Su tang cudng do mau &,,,, goi la hiéu ting hipecrom, con su giam €pay goi 1a hiéu
img hipocrom.

2. Quan hg giita ciu triic clia chat va mau sic

Miu sic cia chét hifu co cé mdi quan hé chit ché v6i c&u tric ciia n6.

1) S ting chiéu dai mach lién hop ciia cromopho :

Su tang chiéu dai mach lién hop dén dén sy thAm mau (hiéu G¢ng batocrom) va tang

cutmg do mau €, (hieu dng hipecrom) : xem bang XIII-6. :

Béng Xiii-6. Sy phy thudc clia Ayay, Emax V20 chidu dai mach lién hop

-
DS

Hop chat 56 n;j;fi;s =C Mausic | o @) | epu107
Hexa-1,3,5-trien 3 khong mau 258 35
" Vitamin A 5 vang 328 | 51
a-Caroten ' 10 vang cam 445 145
Licopen 11 do . 472 170
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" b) Anh hudng ctia nhém thé

Cic nhém thé & dau mach lién hogp néu lam tang do phéan cyc clia mach lien hop s&
gy hién tuong thAm mau va ting cudng dé mau.

Théng thudngecdc nhém auxocrom cé tinh ddy electron, nhu nhém -OH, -NH,,
-NHR, -NR,... hodc nhdm hiit electron (goi 1a anti auxocrom) nhu nhém -NQ,, >C=0...
thi 1am cho chat thim mau nhanh va cudng d6 mau ciing ting nhanh. Thi dy :

Chadt Amax (MMM €y

CgHs—N=N-CcH 318/21380

H@—N:N;CGHS 349/26300
(CH3)2N—@—N = N—@-NOZ 478/33110

c) Anh hitdng cia sit ion hod phén

Su ion hod phan tir do téc dung v6i axit hoic bazo lam thay déi su phan cyc cla
phén tr.

Néu su ion hod lam tang d6 phan cuc hoé clia cromopho thi s€ ¢6 hién tugng thdm

mau va ting cuong dé mau.

Nguge lai; sy .ion hod 1am gidm d¢ phan cuc cua cromopho gy hién tugng nhat
mau. Thi du : metyl da cam

2 A ' e (X ¢ _
@, NKOPNENKOR o8 <o (€, NKOR NENHLO)-503

vang da cam d4 (trong moi trudng axit)
trong moi trudng kiém, A, = 460 nm : pH< 3,25 Apax = 520 nm
{5073 lam giam d6 phan cuc) (NH 1am ting 46 phan cuc)

d) Anh hudng ciia khong gian

Maiu sic cha chédt con phu thudc vio cau tric khong gian. Hiéu ing khong gian
loai I 1am giam sur lién hop clia cromopho. Auxocrom gy hién tugng giam mau va 1am
giam cudng d6 mau. D6 la do cic nhém thé ¢6 hiéu ing khong gian 16n da lam giim
tinh déng phing clia hé lién hop cromopho va auxocrom. Néu nhém thé kich thude cang
16n cang lam nhat mau va cudng d¢ mau cang giam. Thi du :
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(CH,),N @ N Pfq NS
S0

Nhém thé R A 1] Epge 107
H 478132
CH; 438/22
(CH,4), CH 420/18,6

e) Anh hudng ciia qud trinh tgo phitc véi ion kim logi

Su tao phiic ciia cromopho véi ion kim loai thuong lam chuyén mau vé phfa thim
mau do sy tao phic clia kim loai da dung cham dén trang théi electron clia cromopho.

1. MOT SO LOAI PHAM NHUOM QUAN TRONG

Ngudi ta c6 thé phén loai phdm nhugm theo hai cach :
Céch 1 : Dya vao céu triic hod hoc ciia phdm nhuom.

Cich 2 : Theo phuong phap sir dung phim nhuom.

1. Phan loai phdm nhudm theo ciu tric ciia cromopho
a) Phdm nhudm azo : C6 ¥ nghia thuc t€ to 1én.

Phdm nhuém azo chifa nhém azo -N=N- trong phan ti vi cdc nhém trg mau tuy
theo dic tinh clia nhém trg mau. Néu nhém tr¢ mau mang tinh baze c¢6 cdc nhém day
electron manh nhu ~NH;, -NR,... goi 12 phdm nhudm azo-bazo. Thi du :

CeHs —N=N—@—NH2 'HzN@l\hN@
: H N

p-Aminobenzen Crezodin

Né&u nhém trg mau c6 tinh axit do cdc nhém thé -OH, ~-COOH, -SO;H goi Id
pham nhuém azo-axit. Thi dy :

-n<{_)-oH | OH

N
o O onDyn-vd )
Boun W

a-Naphtol da cam D0 nitranilin (d€ nhudm sgi bong)
(d€ nhudm to lua hoac len da)
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D6 Conggd 1a chdt mau tim ra sém nhat, ding dé nhuom vai, 1o, soi, len.

N:NN:NHZ _

SO;H SO;H

Mot s6 phdm nhuém tao huyén phi khong tan trong nude dung dé nhu@in to soi
tdng hop nhu soi poliamit, sgi axetat, polieste. Thi du ' '

HO-CH, ~CHa\
N

@-N - N@—NOZ : mau db nau
HO-CH, ~CH,”” -
CH; «

NO, CH, o

CI—Ir@N:Nﬂ:m CI—@NH-("ZI-;=N@CI

HO N

mau vang mau do

Phdm nhuém azo c6 thanh phin ciu tao phan tit la cdc nhém sau :

OH OH
Opon
N=N-; OH > ' @
~ o OH
(~CO0H) (~COOH,~COR)
déu ¢6 kha nang tao phic véi ion kim loai.

b) Phdm nhudm di- hodc triarylmetan

Loai phdm nhudm chi yéu 1 nhitng san phém th€ cha diphenylmetan hodc triphenylmetan, trong
d6 cdc nhém hidroxyl, nhém amino hoac nhém diankylamino & vi tri para c6 thé tao duge quinoit. Day la
nhiing chét nim trong thanh phén co ban cha nhi¢u thude nhuom. Loai chét nay thdng {t mau nhung rit
d& bi oxi hod bdi oxi khong khi réi thc dung v6i axit hay bazd thich hgp tao ra thudc ohudm.

Auramin O 12 chit mau diarylmetan dugc tdng hop tir N,N-dimetylanilin dugc aryl hod nho
photzen c6 mat ZnCl, rdi dun néng san phim v6i NH4C1 va ZnCly.

© BHHHINCO3A 57



¥
=ty

26 (O -1, (g, )-e{Op-niciy gz,
: 0

CHy OOy NCHz), «— (cH MO =R

(CH3), i (CH3 ), (CH,), :<j>= (CH3) «—

*NH, NH,

+
- (CH;)zl\E@:?-@—N(CH;;}zCI“ Auramin
NH,

Auramin [ chidt mau bazo, miu vang ding dé nhudm len, lua, sci béng va con duge dung dé
nhu¢m da va gidy.

Phdm mau xanh malachit dugc didu ché bing cich ngung tu N N-dimetylanilin v6i benzandehit c6
mat Hy50, dam dac d€ hiit nude hodc ZnCly sau d6 oxi hod, axit hod...

CH + 2(CHz), N-@ %‘ga (CH;), N 6‘©—N{CH3)2

Lenco bazo

Khi oxi hod bazo leuco ndy biing PbO, trong moi truong axit réi dun 1én s& cho mau xanh matachit
(c6 vong quinoit).

4]
CHCH~O)-NcHy, 9, oL, CHs~C -@- N(CH,), —

N(CH,), " N(CH,),

HCl, "

o> |G- NCH),CI 6 CHC D)~ N(CHy),
N(CH,), *N(CH,),C1-

* Phenolphtalein (chat ehi thi bazo) ;

Phenolphtalein dugc diéu ché bang phan ting ngung ty glua phenol va anhidrit
phtalic co mat H,50, dic hoac ZnCl, hiit nudc

. C\ H,50, d (ZaCl,)
2HO
@IC/O * @ T @; _2KOHH’_ @:C OK
; Q.

2H0

Phenclphtalein (khong miu) OK (40 ¢inh sen)
58
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c) Pham nhuom indizo

Loai chdt mau niy c6 cdu tao dya vao khung indigo, tdc 13 trong cromopho cé
nhém lién hgp kiéu :
)O
k/ﬁé/

Indigo 12 chét mau duge tim thay & chau Au tir the ki 18. N6 duge chiét tir cay
Indigofera tinctoria. D6 1a mot glicozit ciia indoxin. Ngudi ta chiét va thuy phan glicozit
ndy thu dugc indoxin. Indoxin bi oxi khéng khi oxi hod tao ra indigo ; khir indigo bang
Na,S,0, thu duge indivai khong mau : |

_ COo
OC¢H,,05 ¢H R + @ ) +0,
@\/N% +H,0 @ . S NH
I —CeH1206 ]?I “H,0
H H H
Indoxin glicozit Indoxin
BN ; OH
N 2H+5 0, - NH
— Q—~ 10 —— QL—<Q
N %™ o |
"H--- O - H OH

Indivai (khong miau)

Ngay nay, ngudi ta téng hgp chat mau indigo tir axit antranilic dung dé nhuom vai,
len va lua. Trong vong benzen c6 thé c6 cdc nguyén tir halogen nhu brom hay clo & vi uf
meta. Indigo 13 bot mau nau thim, & trén 392°C c6 thé bi thing hoa tao ra hoi mau do,
khéng tan trong nudc néng nhung c6 thé keét tinh lai trong anilin hodc anhidrit phtalic.
Trong cong nghiép, ngudi ta hay st dung indigosol va diéu ché né bing cich closunfo
hod indivai trong piridin 161 sau d6 them xit vao :

OH . OSO;Na
© Wi @ 2CH-SOH _  +2NaOH
N ) — 2HCl —2H,0 N

OH | : 0SO,Na

Indivai (khong mau) - Indigosol
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Trong méi trudng axit lodng, indigosol bi thuy phan tao ra indivai va né lai bj oxi
ho4 trong khéng khi tao ra mau vang ctia indigo bam trén sgi vai.
d) Phdm nhuém antraquinon

Trong phan tit 6 bo khung antraquinon. Phdm nhudm nay chita cromopho quinoit -
c¢6 thé tao mudi cé6 mau. '

Thi dy : Alizarin, alizarin saphiro'l B di¢éu ché tir 1,5-dihidroxyantraquinon qua
phan dng sunfo hod, nitro hod r6i khir...

0 OH 0 NH2
OH SO,Na
Na(G,S
o OH o NH-@— OH .
Alizarin l_-Amiﬂ0-4-hldI‘0Xl— 1-Amino-4-(4- Alizarinsaphirol
-antraquinon hidroxiphenylamino-
(mau tim do) -antraquinon

(méu xanh)

Hoic chét mau phitc tap c6 nhén antraquinon thu dugc do dun véi ki€m chay cla
2-aminoantraquinon :

O
e ‘”
-4
NH ¢
N .
N,

O NH

o

—_
O Xanh indanthren

O
O L
2-Aminoantraquinon -2H,0,-2H O‘O
O

Ngodi ra con nhiéu loai phdm nhudm phenoxazin, phenothiazin, phenazin...

Vang flavanthron

2. Phan loai phdm nhudém theo phudng phap sit dung

Trong ki thuat nhudm, ngudi ta phai cé céc bién phap ki thuat dé cho.pham nhuom
bam chéc, thim sau, di vio phia trong clia vat liéu cdn nhuom nhu loai soi len, s¢i vai,
soi tdng hop... va phai ddm bao yéu cdu bén mau, khéng bi nudc cuén mau di. Vi vy,
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trong ki ngh¢ nhuém ngudi ta con phan loai phdm nhuém theo phuong phép sit dung.
Sau day la mot s6 loai phdm nhuom. : _

a) Pham nhugm truc tiép

bay 1a loai phim nhuom nhuom tryc ti€p 1én soi vai bing dung dich phdm nhuém
trong nude. Loai thu6c nhuém nay thudng dé nhudm len, soi to tim. Trong loai phdm
nhuém nay thudng cé cic nhém amino, sunfonic (phdm azo axit, azo bazo) ¢ kha nang
lam tang tinh bén mau dsi véi qua trinh giat, tdy rira vi cac loai thudc nhudém ndy tuong
tic v6i cdc nhém phan cuc, nhu -NH-, -COOH, trong soi polipeptit.

Sgi bong ¢6 thé nhuom truc ti€p bing dé Conggo vi cic nhém amino (-NH,) va
nhom sunfonic (~SOsH) phan cuc ¢é thé tao & trén soi vai nhiing lién két hidro véi cdc
nhém hidroxyl va ete clia xenlulo. Diéu nay lam gidm b6t sir hoa tan mau trong nudc.

b) Pham nhiom cém mau (gidn tiép)

Loai phém nhuom ndy duge gan gidn tiép 12n soi vai qua chat cdm may, Ngusi ta
thudng sit dung c4c hidroxit kim loai nhu nhom axetat, sit axetat dé lien két giita soi vai
va phim nhuém. Phim nhudm ¢6é chit cim mau thudng d¢€ nhuém bong, len, to lua. Qui
trinh nhu¢m kh4 phic tap. Dau tien vai sgi duge xir I bang dung dich mudi va kiém yéu,
Lic d6 cation kim loai tao phic vdi sgi vai ; Sau d6 thude nhuém sé tdc dung véi mugi
phic khong tan hinh thanh trong sgi.

Thi du dung alizarin (1,2-dihidroxiantraquinon) nhudém soi béng thanh mau dé
tuoi. Khi nhuom cé dung Al(OH); hoic Fe(OH); 13m chét cam mau. Lic nay alizarin
tdc dung v&i nhém hidroxit gan trén sgi vai.

e~ 50i bong

O O

N

S
O O
0 _
Phdm nhudm cdm may thudng ¢6 géc phenol mang tinh axit yéu va mét vai nhém
hiit electron nhu nhém cacboxyl (-COOH).

¢) Phdm nhugm hodn nguyén ( hay goi la phdm nhuom thing)

Loai phdm nhuém nay thuong khong tan. Ngudi ta phéi chuyén né thanh dang tan
bang cdch ding chat khir thim vio so vai, 16i t4i sinh phdm nhudém bim chic vio sgi

vai bang c4ch oxi hod chiing trong khong khi.
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Nhuém soi bong bing phdm mau indigo 12 mot thi du vé pham nhudém hodn nguyén.

Nguti ta dung chat khir 1a natri thiosunfit Na,S,0,, indigo khong tan tao thianh
leuco khong miu tan duge trong nude. Hop chilt leuco tham vao trong sgi bong, sgi vai.
Sau d6 oxi khoéng khi s€ oxi hod leuco thinh indigo ¢6 mau xanh trén s¢i vai. Loal thude
nhudém hoan nguyén rat bén mau

R Nm | o ' ¢ nm
IO e
—_— \ —_——p | A\ —_—
NH NH NH
0 OH O

Indigo Luico indigo khong mau Indigo tring
: tan trong nuge tan trén sqi vai
Indigo tring riakidm  Indigotring O, (khongkh)  Indigo mau xanh
tren soi vai du kiém " da sach kiém © gin chit wen soi

d) Phdm nhudm phdn tén

D6 la loai phém nhuoém khong tan trong nude, ¢6 thé phan tan trong soi, dugc
dung dé nhudm rat t6t cc loai sgi ¢6 d¢ phan cuc trung binh hodc kém. Ngudi ta diing
phdm nhuom duéi dang huyén phii. Khi nhuém vii, dé tang qué trinh hap phu thuée

nhudm vio soi vai thi phai nhudém & nhiét 49 cao hofc ting 4p suit.

Thi dy : 1-Amino-4-hidroxiantraquinon

O NH,
0 OH

e) Phdm nhuom phdt trién (phdm nhudm hién mau)

Dé thu dugc san phim nhuom dep, mau bén nhiéu lic ngudi ta diéu ch€ thude
nhudm ngay trén soi bang phan (ng ghép (diazo hod).

Vai soi duge tdm dung dich B-naphtol trong kiém ; sau dé nhing sgi vao dung
dich p-nitrobenzendiazoni clorua & nhiét d6 lanh 0 - 5°C ; mau d6 trén vai s¢i xuét hién
do phan g diazo hod.

ONa OH
__0-sc ©© N=N-O) NO, + NaCl
QO vron-@rrimer i, OO

Mau dd
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§6. SO LYOC VE HOP CHAT NITRO

l. SO LUQC VE CAC HOP CHAT NITRO

1. C&u tao ctia hgp chat nitro

Hop chat nitro 12 dén xuft th€ moét hay nhiéu nguyén tir H hidro trong phan i
‘hidrocacbon bang céc nhém nitro ~-NO,.

‘Cdu tric electron chia nhém nitro dugc mé ta nhu sau :

S P _
//O @/ @//Q’ e/,-o
R-N\§ > R—N\\ > R—N\ hay R-N,
O @ ' o O

Hai lién két N--O trong nhém nay 14 nhu nhau.

2. Tén goi

‘Cac hop chat nitro cia ankan, xicloankan, aren v.v... déu ¢6 tén Ia nitro kém theo
s0 chi vi tri cia nhém nitro.

CH; -NO, 0,N-CH, -CH, -CH, -NO, NQZ |

Nitrometan I,3-Dinitropropan 2-Nitronaphtalen

3. Tinh chit vat li

Céc hop chit nitroankan néi chung 12 cc chat 1ong khéng mau, c6 mui dé chiu
nhung doc. Ching hoan toan khong tan trong nuéc nhung tan t6t trong nhiéu dung méi
hitu co. Cic nitroaren thudng ¢6 mau vang hoic do6i khi ¢6 nhitng chat két tinh mau
vang... Khi dun néng cic hgp chét nitro déi khi ¢6 su phan huy hoac su nd.

4. Phuong phap diéu ché&

a) Nitro hod ankan

Céc ankan dugc nitro hod & tuéng khi, & nhiét d6 400°C bing axit nitric. Phah dng
xay ra theo ca ché€ géc. '

Giai doan khoi mao :
HONO, -2> HO' + NO,
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Giai doan phét trién mach :
OH + RH —» H,0 + R’
R* + HONO; —— RNO, + HO*

G day, ngudi ta s& thu duge hén hop cde nitroankan, ngodi ra con thu duge san
phdm oxi hod cit mach lién két C-C.Thidy:

—> CH3 —'CH2 —CHz —NOz I-Nitropropan

— CH3 ~CH-CHj, 2-Nitropropan
HNO |
CH;-CH; -CH; — NO,
~> CH3;CH,NO, Nitroetan
- CH3NOZ Nitrometan

b} Nitro hod aren

Céc aren s& duoc nitro hod bing axit HNO; dac béc khéi hay hén hop nitro hod
(axit nitric dgc va axit H,80, dac) hoac axit HNO; va axit axetic. Phan tng nitro hod -
cac aren xay ra theo co ché the electrophin (ion nitroni NO, 1a tdc nhan). TAf du :

_ + _ +
HONO, L‘*ﬁssg% H,0-NO, %2, No,
- 4

H NO, NO,
@ + No, -H*

5. Tinh chét hoa hoc
a) Tautome hod va tao mudi .

Cdc nitroankan bac 1 va bac 2 (c6 nguyén ti hidro o) thudng tao ra hién tuong
tautome. Céc nitroankan (dang pseudo-axi) thudng nim & dang can bing tuong Gng véi
dang axi, nhung cén biing chii y&u ndm phia tréi. Do hiéu ing -I cha nhém .nitro ma cac
nitro ankan bac 1, bac 2 ¢6 C-H axit nén tan duoc trong kiém dé tao mudi. Anion tuong
ting s& duge bén hod nhd sy mezomeri.
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Ric O RN
SCH-N — C=N_
R, o R, O
Nitroankan Dang axi-nitro
"‘Hzo -+ OH_ + H+
R, O R, on
- s v
C-N,  +— c=N
R, O R, o

Khi axit hod thi d4u tién tao ra dang axi-nitro tan trong nudc réi sau dé tautome
hoa tao nitroankan khéng tan trong nudc.
b} Phdn ving khiz

Phan img khir nitroankan phu thuoe vio pH va tic nhan khir. Néu cho nitrobenzen
trong dung moi axit c6 mit ctia Fe, Zn hay ZnCl, thi nhat dinh s€ tao ra cdc san pham
trung gian khong thé tich dugc 1a nitrozobenzen va N-phenylhidroxylamin, anilin.
Trong moi trudng trung tinh, néu diing chat khit 1a Zn trong NH,Ci thi ¢6 thé diéu ché
duoc N-phenylhidroxylamin (t, 81°C).

©o: S @0 22 O on - Qv
[0

@N:T@ﬂ@-n:w@iﬂh@-m—m-@

O~ Azoxibenzen Hidrazobenzen

Trong dung dich kiém (thi du Zn trong NaOH) thi nitrobenzen s& bi khir thanh
hidrazobenzen. Qud trinh nay tac ra san phim trung gian 13 nitrozobenzen va
N-phenylhidroxylamin r6i ching s& ngung tu v6i nhau tao thanh azoxibenzen, sau do6
azoxibenzen chuyén thanh hidrazobenzen. Azobenzen va azoxibenzen déu c6 thé diéu
ché tir hitrobenzen trong diéu kién ém diu nay.

¢) S ngung tu voi hop chdt cacbonyl

Vé nguyén tic, hgp chat nitro bac 1 va bac 2 s& tham gia phan img cong andol hoa
véi andehit va xeton, sau d6 tach nude. Thi du :
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S
CH3-NO, ~ 5> CHy -NO, _GaHsCHO @CH CH, -NO, — 1,

—-—’@*CH CH2 N02 @"CH =CH- N02

11, MOT 5O HQP CHAT NITRO QUAN TRONG

1. Nitrometan

Nitrometan c6 thé dugc diéu ché theo phuong phdp Kolbe bang cdch cho axit
cloaxetic tac dung véi natri nitrit. Trudc tién 12 tao ra axit nitroaxetic réi nhé hiéu dng -1
ctia nhém —NO,, hop chat nay rit dé bi decacboxyl hod :

Hooc-c:H2 ~c B0, CHy ~COOH —g5> | CH,NO,
NO,
AXit nitroaxetic
- Trong cong nghiép, ngudi ta diéu ché nitrometan bang cich nitro hod metan va né
duoc sir dung nhu mot dung mdi. Khi clo hod metan s& xuat hién clopickin :

+3Cl, (CH
CH;NO, 222805 CC13NO,

Clopickin

2. Nitrobenzen

Nitrobenzen dugc diéu ch€ bang céch nitro hod benzen. N6 ta chdt long khong
miu, ¢6 vi ding, khong tan trong nudc va dé bi hoi nude cudn theo. Nitrobenzen la mot
chat doc, phéd hoat hdng cdu cia méu. C6 thé sit dung né nhu mot dung moéi trong phan
ting Fridel-Crafts (tic nhan oxi hod), hodc 12 sin phdm trung gian dé diéu ch€ anilin,
benzidin va 4-aminophenol.

3. 2,4-Dinitrotoluen va 2,6-dinitrotoluen

2,3-Dinitrotoluen va 2,6-diaminotoluen 1a mgt hon hop duge diéu ché tir toluen va
axit nitric. Ching cé ¥ nghia rat 16n vi 1a nhing chét ddu dé diéu ché diazoxianat cho
téng hop poliuretan.
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4. 2,4,6-Trinitrotoluen (T NT)

INT thu dugc bang cdch nitro hod toluen boi axit nitric béc khéi va axit H,S0,
béc khéi. Phan Ging diéu ché xay ra nhanh hon khi tao thanh trinitrobenzen tir benzen vi
nhom metyl lam dé dang cho phan tng thé electrophin.

CH,
CH3—© +3HNO, béckhoi | O2N NO,
(H,50,)-H,0

NO,

I'NT la mot chét nd. N6 s& né khi d6t chdy hoac khoi mio.

Mot s nitroaren nhu 5-rert-butyl-1,3-dimetyl-2,4,6-trinitrobenzen duoc str dung
nhu chat ¢6 mui thom xa huong nhan tao trong cong nghiép huong liéu.

5. Axit picric (2,4,6-trinitrophenol)

Axit piric thu duge veé mat nguyén tic & phenol qua axit phenol-2-sunfonic va axit
phenol-4-sunfonic hoac tir 2,4-dinitrophenol.

Axit picric 1a hop chét ¢6 mau vang két tinh, vi ddng. N6 1a axit manh, tao mudi
v6i amin, khé tan, ¢6 thé dinh tinh bing diém néng chiy, ¢6 thé tao phiic chuyén dich

dién tich véi nhi€u aren. C6 thé diéu ché axit picric theo so dé sau

OH

OH
i SO,H ON I SOH
+ HNO, _
—_—
'OH O.N OH NO
@ +H,80, NGO, +HNO, 2 @/ 2
F——
OH OH

+HNo, ON NO, NO,
— Axit picric
SO,H SOH
7 No 2 no O,N NO
Qe gy e g™
NO, NO, NO,
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6. Cloramphenicol

L chét két tinh mau vang (tp, =150°C), duge tich tir actinomycen nam 1947. N6
1a chét khéng sinh rat manh diing chita bénh nhiém tring vi khuan, virut. Cloramphenicol
I3 mot amit cia hop chét nitro tim dugc trong tu nhién, dong thi la khdng sinh dau tién

¢ thé téng hop duge (ndm 1949).

OH CH,0H

-l I
OzN—@ CH-CH-NH-CO-CHCI,

Cloramphenicol

C&u hdi 6n tap

1.

68

Viét phuong trinh hoa hoc thyc hién cac chuyén hoé sau day :
a) Ancol etylic etylamin {cac phuang phap)

i metyl-sec-butylamin
b) Xiclohexanol — 1,4-butandiamin

¢) Toluen ——— axit o,m,p-aminobenzoic

d) p-Toludin Y axit p-brombenzoic

4-metyl-2-aminophenol .

g) m-Nitroani!ini m-cloiotbenzen

m-nitroanizol

Tir benzen, anco! etylic va cac chat vo cotufr chon, thiét iap sa d6 tong hap “metyl 4™,

) hO)N=vO)

COOH

Trong ba nguyén tir nita, nguyén tlr nao 6 tinh baza manh nhat ? Gidi thich.

Hay sép xép theo thir tu tang déin pK,, ¢l cac chét trong day sau va gidi thich ngan gon.

a) CszNHz, (C6H5)2NH, NH3, CGHsNHz, {02H5)2NH
b) p-toludin, anilin, p-nitroaniiin, m-toludin.

6) CO(NHy),, CHiCHaCHy—NHy, CH,=CH-CHy-NH,.



Cho etyl bromua tac dung véi amoniac. Viét cong thitc ¢Au tao clia cac san pham hau
cocothétaora:

~ Néu céc phuong phap hoa hoc dé tach riéng cac san phdm dé.

-~ Mugh cb riéng cac san phdm trén ma khong lan thi cén phai ding phuang phép nao ?
- Viét phuang trinh phan tng diéu ché cac san phm do.

Bén amin déng phan A, B, C, D c6 cong thic phan tir CyHgN, Khi cho phan ung véi
NaNO, va HCI thi A va C gidi phong khi nito va tao sin phdm cb cong thitc phan tir
C3H80 con D khong cho dau higu gi ; B cho s3n phdm mau vang & dang diu. San
pham htu co ¢lia A (C;Hg0) ¢6 phén Ung iodofom (iot trong méi trudng kiém). Tim
cdng thic ¢au tao clia bn amin, viét phuang trinh minh hoa va goi tén bén amin d6.

Bun néng nhe dung dich benzendiazoni clorua trong nudc thu dugc hai san phdm hitu
ca 1a CgHgO (A), CgHsCl (B) va khf nita. N&u cho thém NaCl vao thi téc d6 phén (ng
khéng thay ddi nhung lugng B tiing manh. Gidi thich hién fugng trén,

a) Hay phan bigt céc khai niém sau day va minh hoa bang thi dy cy thé :
~ Chdt mau va phdm nhudm.

— Cromopho va auxocrom.

~ Pham nhuém azo va cac loai phim nbudm khéc.

b) Mau séc clia mot chét phy thuge vao cac y&u 16 nao ? Cho thi du cy thé.
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Chuong XIV
CAC HOP CHAT D] VONG

s1. MOT SO KHAI NIEM CHUNG
l. DINH NGHIA

Nguyén tit clia cdc nguyén t6 khong phai 12 cacbon ¢6 trong bo khung clia phén tr
chét hiru co goi 14 cdc di 16. Thi du : oxi, luu huynh, nito, ...

Mach phén tir chat hitu co ¢6 chita céc di t6 goi la di mach. Thi dy :
~CH,-CH,-0~-CH, ~CH, -O-..., ~N-[CHy 5 ~C-N-[CH]s ~C-
O H 0

Mach vong kin clia phan tir chat hitu co ¢é chia céc di t6 goi 12 di vong. Thi du :

_\O N=—

Hop chdt di vong la hop chdt hitu co ma phdn nt cita chiing c6 cdu tao vong kin va
trong vong cé chita mot hay nhiéu di 19.

Hop chat di vong kin ma trong vong chi chita cdc di t6 1a cdc hop chat vong vé co.
Thidu:

Borazote
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Mot s6 hop chét di vong duge hinh thanh tir cic hop chat hitu co da chiic hoic tap
chifc lai khong bén vimg, dé bi v& vong nén thudng duge coi 1a cic din xuit cha cic hgp
chét da chitc hoic tap chiic trén.

Thi du :
P O
CH, —COOH CH,-cZ
I — | /O
CH, —-COOH CH,-C \0
Axit sucxinic Anhidrit sucxinic
HzN—[CHz]S—COOH — /_O
N-H
AXit g-aminocaproic g-Caprolactam
Il. PHAN LOAI

Cac hgp chdt di vong duge chia thanh hai loai chinh : di vdng thom va di vong _
khong thom. Trong di vong khéng thom c6 di vdng no va khéng no.

Trong mdi loai di vong thom hoidic khong thom lai duge phan loai theo di 5 (O, S,
N..),s6dit8 (1,2, 3...), s6 canh clia vdng (3, 4, 5, 6... canh), don vdong vi da vong.

Thidu:
Hop chdt Tén Thuéc loai
ioi Oxiran Pon vong, di vong no, ba canh, chita mot di t6 O.
E? Thietan- Pon vong, di vong no, bén canh, chita mot di t6 S.
0 . N # - . . . ;‘
E j Dioxan Don vong, di vong no, sdu canh, chita hai di t6 O.
§]
|O| y-Piran Pon vong, di vong khong no, sdu canh, chita mot
0 dit6 O.
/{ E\ Furan Don vong, di vong thom, 5 canh, chia m;f)t di t3 O.
O
= j] Pirimidin Pon veng, di vong thom, 6 canh, chia hai di t6 N.
N
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lil. CACH GOI TEN VA DANH $O

6-Oxaspiro-
-[4,5)decan

Quinolin

Pteridin

ot
e

Pa vong, di vong no Kiéu spiro, chita mét di 16 O.

Pa vong, di vong thom ngung tu mét di vong,
chifa mét di t6 N va vong benzen.

Pa di vong thom ngung tu, chita bon di t& N.

Tén cia cdc hop chat di vong duac goi theo bén céch :

- Teén hé théng theo Hansg - Vitman (Hantzch-Widman).

— Tén trao déi.
- Teén thudng va bdn hé théng.

- Tén dung hgp va tén cong.

1. Tén hé théng theo Hanso - Vitman

a) Cac di vdong don vong véi s6 canh khong qud 10 chita mét hay nhiéu di 16 duge
goi tén bang cich ghép tir co s néi lén 56 canh ctia vong véi phdn i1ién 16 noi lén s6
Iuong ciing tén cdc di 16 va phdn hdu t6 ndi lén mike dé bdo hoad ciia vong.

Cic tién tg chi cdc di 16 ¢6 dudi -a (xem bang XIV-1)

Bang XIV-1. Cac tién t8 cia mét s di t&

STT Dito Hod tri Tiénts | SIT Di ¢ Hod tri Tién toé
1 Oxi II Oxa 5 Photpho II1 | Photpha
2 Luu huynh - I Thia 6 Asen 114 Asa
3 Selen Il Selena 7 Silic 18Y Sila
4 Nitg 1 Aza 8 Bo 101 I Bora

Khi c¢6 nhiéu di t6 cling loai trong mét di vong thi diing thém cdc tién 8 vé do boi.

Thi du : dioxa (2 oxi), triaza (3 nito), ...

Khi ¢6 cdc di t6 khac nhau trong mot di vong thi

phai diing t3 hop cdc tién t8 (chi dj t8) theo thit tir wu tién nhu trong bang XIV-1, nghia
1a bét ddv tir di té& & nhém cao nhét trong bang hé théng tuin hoan cic nguyén t6 va c6
s6 nguyén td nhd nhét trong nhém dy. Khi td hop cdc tién t6 nhu vay cén luge bét
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nguyén 4m cua tién 15, yu tién hon néu ¢ 2 nguyén am di lién véi nhau. Thi dy : oxaza-
(1 oxi va 1 nite, bd i cla oxi), thiaza- (1 luu huynh va 1 nito, bd a cla thia), tetroxocan
(4 oxi trong vong no 8 canh, bd a ciia tetra, bd i chia oxi),...

Céc tir co s& va hau t6 clia di vong dugc ghi trong bang XIV-2.

Béng XIV-2. Tir o $8 va hau t8 cla di vong

S5 Tircoso + hau td

canh I Véng chita nito Vong khong chira nito

CUHA o 50

vong Khéng bdo hod* Bao hoa Khong bdo hoa Bédo hoa
3 -ir - - irin - iridin - iren - iran
4 -ef- -ete - etidin - ete - etan
5 -ol- - ole - olidin - ole - olan
6 -in - - in ok -in - an
7 -ep- - epin *k - epin - epan
8 -0C - - ocin Aok - ocin - ocan
9 -'on - - onin Hik - onin - onan
10 -ec- - ecin *x - ecin - ecan

* Vong khéng bao hoa I vong khong ne hoac thom.

** Thém perhidro vao tén cla vong khéng bo hoa tuong dng.

Viéc danh-s6 duge bat ddu tir di t. Khi trong vong ¢6 nhiéu di t6 khdc nhau phai
bat ddu tir di t6 ¢6 d9 uu tién cao hon nhur trong cdch goi tén.

Sau day 1a mot s8 thi du vé cach goi tén hé thc‘ing n‘ay.

I

Q@OQ

Oxolan

H

J
Q N 4 01
YANVANN )

Oxiran Aziridin Oxetan Azole Azocin

1 ,4-Th1azep1n

b) Tén cua cc géc di vong dugc hinh thanh tix n cha di vong ghép v6i hau t6 -yl,
-diyl, ... kém theo chi s chi vi trf. Thi du

0

01 N1 2

4 3

Oxiran-2-yl Azole-2 4-diyl

1OHHHLUCT3A ?3
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2. Tén trao d6i

a) Tén trao ddi clia di vong dugc hinh thanh bing cdch thém cic tién t6 cta dj t&
(bang XIV-1) k&m theo chi s6 chi vi tri clta chiing vao tén clia hidrocacbon mach vong
tuong Ung. Viéc ddnh sé & cdc hop chédt don vong duge bat ddu tir di t6. Viéc ddnh s6 &
céc hgp chdt da vong tuan theo quy tic ddnh s& cia hidrocacbon da vong tuong ting sao
cho téng cdc chi s6 chi vi trf cha cdc di t6 12 nhd nhat. Thi du :

N 10

SiH
SEEONES SiE'a%a
Silaxiclopentan 1-Azabixiclo- 6-Oxaspiro- 2,?.9-Triaz,aphenantren

(Silolan) -[2.2.1]heptan -[4.5)decan

b) Tén trao déi clia cdc gbe di vong dugce hinh thanh tuo‘ng tr tén géc hidrocacbon

tuong ung. Thi du :
1 1 6
SiH, 6 A2 p 2
R
2 5 3 5 3
4 4 g 10 4

3
Silaxiclopent-2-yl 1-Azabixiclo- . 6-Oxaspiro-
-[2.2.1]hept-2-yl  [4.5]dex-2-yl

3. Tén thudng va tén nita hé théng .

a) Khoang trén 60 hop chét di vong (don vong, da vdng ngung tu) c¢6 tén thudng
hoac tén nira hé thdng va duge ding rit phé bi€n. Sau day 12 mot s6 thi du (c6 ghi ca
cach danh s6).

g o i
N1 O S1 N1 N1 N N
(iR s vl o iieNe
P 44 P! P P! S
Pirole Furan Thiophen  Pirolidin Pirazole Piridin  Piperidin
N 5N 5 1 N N
I
6 N1 7 | 2 7 | N> 7(/ | \\\lz
2
5 6 Z3 6 =3 6 \1141\13
4 3 54 5 4 sN 3
Pirimidin Indole Quinolin Isoquinolin Pteridin
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1 6 8 9 [} 8 9 1
1 OO0 DO
8
ZK\N 4 N/ [ o 3 6 N/ 3
\ A 5 0 5 N 4
Purin9 H-Xanthen Acridin
3 2
I;I 4 b 1 3
8 oN 1 5 10
7 2 6 1 9 ]
OIS e [
6 3 7 =N 8 ZN
5 4 & g 10 7 6 3
Cacbazole ~ Phenantridin

Viéc ddnh s6 & day tuan theo quy luat chung nhu & phén tén trao déi (muc 2}, c6
ngoai 1¢ & vong purin. Cac vi tri ghép néi duge dénh s6 theo hai cdch : danh s6 ti€p theo
chiéu da ddnh s6 hodc mang sd clia nguyén tir dimg truée kem theo chit cdi a, b...

Thidu:

88&9 10

Mot s& di vong mot di t6 con duge danh s6 bang chit cdi Hi Lap o, B, v. Thi du :

g g
j - .

N gy o /N a N .

O o K Ol

x
o B P B
b) Tén cta cic gdc di vong dugc hinh thanh bang cdch thém vao tén di vong
nhitng hau t6 nhu -yl, -diyl, -yliden.... kém theo chi s6 vi tri. Thi d :

H
| N1 8 N1
) N! ) 6‘ \\2r 5 AN
g Z s~ N3 6 =3
4 3 4 5 4

Pirole-2-yl Pirimidin-2-yl Quinolin-2,6-diyl

Mot 56 gdc sau day cb tén riéng : III
1 1 )
0! 5 Sl ) Q S 6 N\ z 6 N N\
O o O 0 U
R 3 -
4 3 4 3 4 4
2-Furyl  2-Thienyl Furfuryl Thenyl 2-Piridyl  2-Piperidyl 2-Quinolyl
{(vd 3-) (va 3-) (vd3-,4) (va3-,4) (va3-,4-5-,

6-, 7-, 8-)
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4. Tén cong va tén dung hgp

Teén cong va tén dung hop dugc hinh thanh tr tén thudng v bin hé thong cla
di vong.

a) Tén céng dugc hinh thanh chd yéu bang thao téc cong hop phan nao dé vao tén
di vong. Thi dit

S O
5 2 5 2 6 2
J 7 !
4 3 4 3 4

Tetrahidrofuran  Tetrahidrothiophen Tetrahidropiran
b) Tén dung hop duge dung cho hé di vong ngung tu.
Pé goi tén dung hop hé di vong ngung tu, cin phai chon vong co sd va ki hi¢u vi
tri ghép ndi.
Vong c¢d s& dugc chon 13 : di vong, di vong 16n hon, di vong c6 nhiéu di 6 hon va:
di vong ¢6 di t6 vu tién hon.

Ki hiéu vi tri ghép ndi : ding chit cdi a, b, c... ki hiéu cho canh clia di vong co s6
va s6 1, 2, 3 (dé & trong vong, nén cdn) ki hiéu cho nguyén tir cia vong ghép ndi. Trong
trudng hop don gian ¢6 thé bo.

Viéc danh $6 chung céc vi trf ctia vong vin theo quy luat nhu & phén tén trao déi
(dé & ngoai vong).

Trong tén dung hop thi tén clia vong co sd duge gift nguyén, cdn tén cha vong
ghép vao dwgc ddi dudi thanh “o”. Thi dy :

4 4 :
b | R G b b
2 6 2 N 127 552 2
‘Yo N N, NN s” 0
1 7 I 1 8 6 1
H
Benzolblfuran Pirolo[2,3-b]piridin Pirido[2,3-d]- Thieno[2,3-b}furan
{Benzofuran) - -pirimidin
4 5 13] ! 13; 1
CEIY Td A g P
, ' b
) d b X Joale iy ho#c L2l gy
T S 3 - 0 N 0O N
9 4 2 5 4
Dibenzo[d:b]thiophen Pifuro[2,3-b:2’, 3’-e]pirazin

(Pibenzothiophen)
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$2. HOP CHAT DI VONG KHONG THOM

. PHUONG PHAP TONG HOP

Céc hop chét di vong khong thom thuong duge tong hgp theo hai phuong phdp
chung 13 vong hod cdc hgp chét mach hd vi khir céc hop chat di vong thom.
1. Phuong phap vong hoa cac hgp chat mach hé
a) Téng hop cde di vong 3 canh tiv anken va a-aminoancol
CHj :
HyCH,CH, C=CH, _CsH;C000H | CH;CH,CH Jvcm
CH3LH,CH, C=CH, ~C,H.COOH > 3 CHy

O
2-Metyl-2-propyloxiran

2-Metylpent-1-en

RCH=CH, 22110, pcy_cp,pr _NeOH, R-CH-CH,
|

—HBr —NaBr
OH
2-Ankyloxiran
P 980 (.
C¢Hs—CHCH,NH, —*fz—lf:’é_) C¢HsCHCH, NH- —“%5—)
(I)SO3Na

— CgHj; -CH({iII_I_If _*m(? C6H5—CH—;H2 (90%)
. 2 .

I
H

2-Phenylaziridin
. 2
. 3 !
C[I + :N-COOC,Hs —» 4CD7N—~COOC2H5
6
5

Cacbetoxinitren 7-(Etylcacboxylato)-7-azabixiclo [4.1.0Theptan

b) Tong hop cdc di vong 4 canh tir cdc hop chédt ¢é hai nhém chiic ¢ vi tri 1,3
tuong ing hodce tir xeten

CICHy;CH,CH,Cl + Na,§ ~C2HsOH [15 +2NaCl (20-30%)
a Thietan
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BrCH,CH,CH,NHCH; K‘i*éﬁ??’f’é‘j‘g% D\I . (80%)
—Ln3

1-Metylazetidin

CeH CoH s 2
L > C=C=0 + CeHsCH=NCsHs e, O
643 CeHs———N-CgHs
1
DPiphenylxeten _ 2-0x0-1,3,3.4-tetraphenylazetidin

2

| . s
CHy=C=0 + CH=0 -2210C, T (88%)

1

Xeten 2-Oxooxetan (3-Propiolacton)

¢) Tdng hop cdc di vong 5 hodc 6 canh ti cdc hop chdt cé hai nhém chitc 0 Vi tri
1,4 hodc 1,5 hay khit cdc hop chdt di vong thom tuong img

BrCH,CH,CH,CH,Br + CgHsNH, + 2KOH — /| +2KBr+2H,0 (100%)
N

|

CgHs
1-Phenylazolidin
(1-Phenylpirolidin)

BrCH,CH,CH,CH,CH-COOH + Na;$ —> O coor + 2NaBr
| S
Br -
Axit thian-2-cacboxylic

2. Cong hidro vao cac di vong thom

J + 2H, Ni,50°C | I
™ O

O
Furan Tetrahidrofuran (THF)
3 [
L]+ 38, Pt,HC1,25°C, latm O
N )
H
Piridin Piperidin
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. TINH CHAT HOA HOC

Cac hogp chat di vong khong thom c¢6 tinh chat clia hop chét ¢6 nhém chirc mach
hé tuong ing va tinh chat md vong.

r

1. Tinh chit cha hdp chit ¢6 nhéom chite

Céc hop chét di vong khong thom chita oxi ¢6 tinh chat clia ete, chia luu huynh ¢6
tinh chat cta thioete, chifa nito ¢é tinh chit clia amin béc hai.

2. Tinh chit mé vong

Tinh chat m& vong 14 tinh chét quan trong cla cdc hgp chét di vong khong thom,
nhat 12 cic hgp chat di vong 3, 4 canh...

a)-Cdc hop chdt di vong 3, 4 canh dé tham gia phdn iing cong md vong véi nicic,
ancol {c6 mat axit hoac bazo), vdi hidro halogenua hodc vdi tdc nhdn nucleophin (nhu

thioancolat) :
O . _
/N + H,0 HhvOH . yoCH,CH,0H
Oxiran Etylen glicol

Q + CoHgOH —YaH804.25C 4 OCH,CH,CH,0H  (58%)

Thietan 3-Etoxipropan-1-o]

H Ci

| n
~ +2HC — CgHsCHCH,NHCl

CGHS_A .

2-Phenylaziridin 2-Clo-2-phenyletan amoniclorua
| l +CgHsCH,SNa + H,0 =225, ¢¢HsCH,SCH,CH,CH,0OH + NaOH
Thietan ' 3-Benzylthiopropan-1-ol (63%)

b) Mot s6 hop chat di vong khong thom 6, 7 canh 6 thé mé vong bdng phdn img
tritng hop khi ¢é cdu tao va diéu kién thich hop.

Thidu: o .
nor ?) . BF; (haytiay) {CH, -0,
~

Trioxan Polifomandehit
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n VEtH,0,250°C | _
< NH> > {NH-(CHy 4 ~C
O/n
g-Caprolactam Policaproamit

{2-Oxoazepan)

ll. SO WOC VE CAC Di VONG 6 CANH CHUA OXI KHONG THOM
Cic di vong 6 canh khong thom chita mot oxi gém ¢6 :

QO Q 9 Q

O O

o-Piran ¥-Piran 2,3-bihidro- 2,3-Dihidro- ~Tetrahidropiran
-¥-piran -0t-piran

Céc din xudt cacbonyl clia piran la piron :

L )

o0 0
a-Piron y-Piron

Cic di vdong ngung tu cta piron (benzopiron)

5,4 5 0 5 0 8 09 ]
2 2 I; ¥
7 7 7 6
3 {13 0 8 (I) 8 (1) 2 'S % -
Cumarin Cromon Flavon Kanthon

" Céc di vong 6 canh no chifa hai di 16 oxi gém c6 :

SIS TG
20
1,2-Bioxan 1,3-Dioxan 1,4-Dioxan
1. Cac piran -
o-Piran 1a chét it ducgc biét dén, chi biét cdc dan xuat cha né.
y-Piran c6 thé dugc tng hop, nhung cyc ki khong bén, bi phan huy trong khong
khi & -80°C.
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Dihidropiran la dang khir clia piran duge biét dén nhiéu hon. Pé 13 mot ete vong
khong no nén rit dé tham gia phan ing cong electrophin.

Tetrahidropiran 12 ete vong, dé bi m& vong khi gap axit.

2. Cac piron

Vé mat cdu tao ¢6 thé xem o-piron 12 -lacton cilia axit 5-hidroxipenta-2,4-dienoic
va y-piron la ete cua 1,5-dihidroxipenta-1,4-dien-3-on. y-Piron 1a bazo yéu (pK, = 0,3} ;
a-piron 1a bazo yéu hon y-piron. Khi tic dung vdi axit manh, ching déu cho muéi
hidroxyli cé cdu tric cc‘)ng huéng véi ion piryli. Thi du :

0 *OH . OH
O, ™ fi g
CH; o~ ~CH, CH3 -
) +
2.6-Dimetyl-y-piron : Ion hidroxyli : Ion piryli

Khi tac dung véi cdc tic nhan electrophin, piron.bi th€ nhu mdt hop chat thom. Thi du

2y O;N +
|f1 + NoiBE; —GiNO,, =2 ﬁ + HBE; (35%)
0”0 00

5-Nitro-a-piron

Véi céc tdc nhan nucleophin (nhw NH;, RNH,), nguyén tir oxi trong vdng piron dé
bi thé boi nguyén tir nite. Thi du :

O
”jlﬁl +CH3NH2 — |h| + H,0

¢}
H3
N-Metyl-y-piridon

Dic biét a-piron duge coi 1a hgp phin 1,3-dien d€ thuc hién phin tng cong
Dinxo-Ando. Thi du :

R
O + CH,C=CCH, —>
0 =

0

Diphenylaxetilen 5,6-Diphenyl-2-0Oxa- o-Biphenylbenzen
-bixiclo[2.2.2]octa-
-5,7-dien-3-on

. MHHHOUCEA _ 31



2
Rt

3. Cac benzopiron

Cic benzopiron ¢6 tinh bazo yéu, trong dé cromon va xanthon ¢6 46 bazo 1dn hon,
¢On cumarin ¢6 d6 bazo yéu nhat, ¢6 thé sap xép do bazo cla chiing nhu sau :

Cumarin < flavon < cromon ~ xanthon
pK, - 1,3 2,0 -

Tinh chat hod hoc ddng chd ¥ & cdc benzopiron 1a phan ving thé electrophin (Sg)
dién ra & phia vdng benzen, con khi tuong tdc véi téc nhan nucleophin thi vong piron dé
bi v,

Nhiéu din xuat ctia cdc benzopiron la cac hop chat thién nhién quan trong.

a) Cic din xudt clia cumarin c¢6 phé bién trong cic e
cay thuéc nhu umbeliferon (1) cc’)l_trong ca‘y tién ho... ¢b HOIQf;)lO
tic dung dan déng mach vanh, chong co that. _
o () Umbeliferon
b) Nhiéu din xuat cua cromon la ciac chat mau thirc
vat, tao ra mau sic da dang cilia cdc loai hoa qua. Khenlin OCH, 0
¢6 trong ho cay hoa tdn ¢6 tic dung dan mach va trg tim. |
¢) Ho chat flavon goi chung la flavonoit cé trong O OCI—IO CH,
nhiéu loai cdy, ¢ nhiéu tic dung : la chit chong oxi hod, ?
Khenlin

ché’ng chat doc cua cay, ¥c ché, kich thich sinh trudng,
ta0 mau sic, bao vé cay. Trong y hoc, cdc flavonoit ¢6
tinh khdng khudn, chong khéi u, nang cao tinh bén cta thinh mach mau. Tiéu bicu cho
loai nay la rutin ¢6 trong cdy hoa hoé thudc nhém vitamin P. Rutin ¢d tén khoa hoc Ia

30-[6-(B-L-ramnozido)}a-D-glucozidoquexetin hay quexetinrutinozg.

d) Trong tu nhién cdn ton tai nhém hop chit clia croman (benzo[b}dihidropiran),
ticu biéu 1a a-tocopherol (Cy9Hsq05), trong y hoc goi la vitamin E, ¢6 trong madm hat
liia mach, liia mi, ngé va nhiéu loai rau xanh :
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CH, CH, CH,

k | ] I
Q\/oj [CH,},~CH~[CH,},—CH~[CH,],~CH—CH,
CH,
Croman - a-Tocopherol

Vitamin E ¢6 tac dung chdng thodi hod nén con goi 14 “thude tré lau”. Ngoai
a-tocopherol con ¢6 P-tocopherol (CygHygO5) thi€u di nhém CHy & vi i 7, y-tocopherol
(CyH,30,) thi€u di nhém 5-CH, va 8-tocopherol (Cy;Hy60,) thi€u di 2 nhém 5-CH;
va 7-CH;, |

e) Khi decacbonyl hod xanthon ta dugc xanthen. Hop chét quan trong cia xanthen
1a chét chi thi axit ~ bazo fluorexein :

COOH Coo"
J o, (U

_—

H+

I OO
HO () =0 0 8] =0

(khong mau) (dd nau) ' { vang xanh hay xanh l4 ma)
Xanthen Fluorexein

4. Dioxan

Pioxan 12 cdc hgp chat di vong no 6 canh chia hai nguyén ti oxi 4 trong vong. Cé
ba dong phan dioxan :

o O
Q” 0 9]
1,2-Dioxan 1,3-Dioxan 1.4-PBioxan

a) 1,2-Pioxan (1a chil 1ong)

1,2-Dioxan dugc diéu ché tir butan-1,4-diylbismetylsunfonat va hidro peroxit :

0S0,CH; _ 0
COSOZCH3 +H07 — CO + 2CH;SO5H (30%)

1,2-Dioxan khong bén, dé& bi vi vong khi hidro hod hoa‘_lc khi cé tic dong cla
axit, bazo : '
HOCH,CH,CH,CH,0H RN 7 N B hyOR, HOoCH,CH,CH,CHO
0_
Butan-1.4-diol | © 4-Hidroxibutanal
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b) 1,3-Dioxan (la chét long ; t,. =—-42°C, t; =106°C)

1,3-Pioxan la axetal vong ctta fomandehit va trimetylen glicol :

OH H 0
<_ + O=C< rCHCHSOH, ¢ > +H0
-OH H 0O

1,3-Dioxan biéu hién tinh chit ctia axetal, duéi tic dung cla axit nd bi thuy phan
thanh chét ban ddu 13 hop chét 1,3-diol va fomandehit.

O o+ OH
{ D +HO0 — <_ + 0=CH,
O —-OH

Phan @ng nay khong xay ra trong dung dich kiém lanh. Khi bi hidro hoa,

- vodng 1,3-dioxan bi v& cho ancol tuong ting va metanol : '
0 Ni C6H5\
> +2H; —5 ~CHCH,CH,0H + CH;0H
0 CHj4
CsHs CHz

c) 1.4-Pioxan, con goi 13 dioxan, dietylen ete hay dietylen oxit (la chat léng ;
tne =11,3°C; 1, =101,4°C)

Dioxan duge diéu ché bing céch dun etilen glicol véi H,SO, 4% hay véi FeSO,

khan :
OH HO 0
I: + ] _H,50, 4%, [ ] + 2H,0
OH HO 0

Vé nhiéu mat dioxan giéng ete, bén vdi chat oxi hod thong thudng, bazo va axit
yéu. Dic biét, dioxan ¢6 thé két hop véi Bry, I,... vao di t3 oxi thanh san pham bén. Thi dit :
I 4 .
+ B, — BrQO OBr
O O 15) !
O,0-bibromdioxan
San phdm k&t hop nay duge dung 1am tdc nhan brom hod nhe nhang.

Pioxan dugc dung 1lam dung moi cho céc loai polime, md, sép, dung méi pha son,
chiét, tich. Hon hop dioxan va dimetyl, dietyldioxan duge ding 1am chét chdng oxi hod
cho xing. San phdm két hgp véi clo clia dioxan li chat doc chién tranh. -

Clo 0.Jl
S

0,0-Diclodioxan
84

ot



§3. HOP CHAT D] VONG THOM 5 CANH 1 DI T0

Cac hdp chéat di vong thom 5 canh 1 dj t6 quan trong nhat 1 furan pirole va
thiophen :

(B k(Y (pr4 KI(0)] iy K
(Ot')5é &2( ) ( ')54 §2( ) ( ')54 &2( )
0 o o N o 43 S o
1 11 1
H _
Furan Pirole Thiophen

Pirole va thiophen dugc hinh thanh khi chun g cét than da trong [d c6c, din xust cia
furan 13 furfural dwgc hinh thanh khi thuy phan pentozan trong vo trau, 15i ngo, ba mia.

I. PHUONG PHAP TONG HOP

1. Diéu ché trong cong nghiép

a) Furan duge diéu ché bdng cdch decacbonyl hod furfural tdch dioc tie pentozan
6 trong vo trdu, I6i ngo, ba mia..

+ + 0
(CsH;0,1, 22, o cn,omicnom,cho B2, o N ono _40°c |

-3nH,0 -nCO
Pentozan Pentoza Furfural

b) Pirole dugc tong hop nir axetilen va fomandehir

HC=CH 239/, yocy, -C=C-CH,0H I\E‘Hpé, /( \3

Pirole ¢é thé thu dwgc khi dun néng furan véi amoniac trén nhom oxit & 400 -
450°C theo phuo’ng phép Iurep (Iurev) :

U + NH, A101400‘C U+H20

¢) Thiophen digc tong hop ti butan véi luw huynh bét

CH3CH,CH,CH; + S, S,/ 3\ +3H,S
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2. Tong hdp Pan-Kno (Paal-Knorr)

Téng hop Pan-Kno 1a phuong phap chung nhat dé diéu ché furan, pirole, thiophen
hodic dan xuit th€ clta ching tir hop chat 1,4-dicacbonyl véi cac hgp chét chia céc di t6
thich hgp ¢6 kha nang loai nuéc. Thi du :

- PZO% CH3 —/.Z \i —CHs (2,5-Dimetyifuran)

..H2

CHs. CH,-CH;.  CHj (NH4)2 C0O,,100°C N / E\_ )
\C \C ~NH, -C0, —3H,0 CH; CH5 (2,5-Dimetylpirole)
fl I
O

O
Hexa-2,5-di e K > - -
(Hexa loft) PZS" CH; —/ \—CH3 (2,5-Dimetylthiophen)

“T2HPOS,

3. Tong hop dan xuit thé cla furan va pirol tix B-xetoeste
a) Phan itng Fai-Benari (Feist-Benari)

- Cho B-xetoeste phan ting v6i a-halogencacbonyl trong piridin dugc furan the :

CH
Piridin, 25°C ’ COOC,H;
CH,COCH,COOC,H, + CICH,COCH; ————» o “CH + H,0 + HCl
3 .
Etyl-B-xetobutirat Cloaxeton. 2,4-Dimetyl-3-{etoxicacbonyl)furan

b) Phdn ung Hanso (Hantzsch)
Khi cho B-xetoeste phan img véi a-halogencacbonyl va amoniac thu duge pirole the :

H
3 QOC,H;
CH,COCH,COOC,H;, + CICH,COCH, + NH, —* " +72H,0 + HCl
3
|
H

2,4-Dimety1~3-(etoﬁcacbonyl)pirol
c) Phdn ing Kno (Knorr) ‘

Pé-la phan ing ciia B-xetoeste vdi a-aminocacbonyl trong axit axetic thanh pirol the

CH,COOH . CH OO0C,H;
CH,COCH,COOC,H, + CH,COCHCOOC,H;, ————*
| C,H,00C CH,
: NH, I
H
Etyl-a-amino-[-xetobutirat 3,5-Dietoxicachonyl-

-2 4-dimetylpirole
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4. Téng hgp thiophen theo Hinxbec (Hinsberg)

Phan vmg dién ra gilta céc a-dicacbonyl va dietyl estg cha axit thiodiaxetic c6 mat
natri ancolat trong ancol :

CﬁHs'\ /CﬁHS

CH, CH ') CH;ONa/CH,0H
ANV AN >
4 & +GHOOC S COOC,H; 2) H0.t°
HHCI
Benzil
C6H5 CGHS
+ 2 C,H;OH

HOOC™ ™8~ 'COOH

2,S-Dicacboxi—B,4-dipheny1thiophen

II. TINH CHAT VAT Li

1. Tinh chét vat li théng thuong

Ba di vong furan, pirole, thiophen déu la cdc chat long ¢6 nhiét do $0i va nhiét do
néng chay khac nhau lién quan véi phén tir khoi va d6 phan cuc cha phan tir. Ti khoi va
chiét suat cha chiing tang ddn tir furan qua pirole dén thiophen (bang XIV-3)

Bang XIV-3. Mot s8 hing s& vat li cta furan, pirol, thiophen

| Chat t, (°C) toe (°C) n (D) d3 ng
Furan 32 -30 0.7 0,9366 1,4216
Pirole 130 - 1,81 0,9480 1,5035
Thiophen 84 -40 0,51 1,0644 1,5287

2. Tinh chat pho
Furan, pirole, thiophen ¢6 cdc van phé dac trung :
a) Phé IR (cm™!) 1 > 3000 (vgy thom), ~ 1600 (ve_c thom), 3400 (vyy pirole)
b) Phé UV (A, (nm) / €} © €O cac van phé dic trung cho su chuyén-miic m —> T
vin-»T (xem bang XIV-4).

¢) Phé NMR (ppm) : thé hién ro nhimg cdp hat nhan tuarig duong : Co—Co
Cp—Cp: . Ho-Hq , Hp-Hp: (xem bang XIV-4).
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Bang XIV-4. Phé UV va NMR clia furan, pirole, thiophen

Phd Ddc trung | Furan Pirole Thiophen
uv Chuyén mic t —> 20071000 | 210/15000 -
Aowe MM /€ pyednmicn-s>n | 25071 350/300 235/4500
Cy va Cy 1430 118.0 1240
Cp va Cp 109,9 1077 1264 -
NMR (ppm) | H, va Hy 7.4 6,6 72
Hp va Hp: 6.3 6,1 7,0
N-H 9-11
1. CAU TROC PHAN TU

1. Cac dit kién |

a) Néu dua vao cong thic ciu tao /[ z \> (Z = O, NH, S) thi furan, pirole va
thiophen phai cé tinh chét dién hinh cla dien lién hop va tinh chét cha ete, amin bic hai
va thioete. Thuc t€ céc hop chit trén ¢ biéu hién tinh chat cla dien lien hgp nhung lai
khong biéu hién nhitng tinh dién hinh cha ete (khong bi phan cit bdi axit dic ma bi
polime hod trong diéu kién d6), cha amin bac hai (tinh bazo 1t yéu, K, cia pirole =
2.5.10-"%), ciia thioete (khong bi oxi hoa thanh sunfoxit nhu thioete thudng). Mat khic,
céc hop chat di vong nay tham gia phan \ing thé electrophin rdt thuan 1gi (vén la phan
tng dién hinh cla céc hidrocacbon thom).

b) V& mat nang luong, ngudi ta thdy rang ndi nang cla furan, pirole va thiophen
do dwgc bing phuong phdp thiéu nhigt nhd hon ndi nang clia oxa-, aza- va
thiaxiclopenta-2,4-dien 1an lugt 12 22, 24 va 28 keal/mol theo cach tinh nang lugng céac
lien két. Hieu s6 nang lugng dy chinh 12 nang lugng én dinh hay nang lugng thom.

¢) Vé mat kich thuéc, nhdy nhiéu xa tia X ngudi ta do duge

- Do dai cic lién két C-C trong cic di vong trén ndm trong khoéng tir 135 dén 144 pm,
déu dai hon lien k&t doi C=C (134 pm) va déu ngén hon lién két don C-C (154 pm).

— D6 dai céc lién ket C-Z (Z : cac di t6) trong céc di vong trén déu ngin hon do
dai céc lien két C-Z tuong ing trong cic hop chit mach hd. Thi du Po dai lién két C-N
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trong pirole (142 pm) nh6 hon d¢ dai lien két C-N trong amin (147 pm). Do dai lién két
C-O wong furan (141 pm) nho hon d6 dai lién két C-O trong ete (143 pmy}. Do dai lién
ket C-S trong thiophen (174 pm) nhé hon d6 dai lién két C-S trong thioete (182 pm).

— Cdc gbc hod tri trong cdc di vong furan, pirole va thiophen dao dong trong
khodng 1 91° dén 113°, gdn vé6i cdc géc hod tri clia xiclopentadien (tir 101 dén 110°).

Tat cd cic dit kién trén cho thay cdc di vong furan, pirole va thiophen c6 cdu tric
dac biét cha hop chét thom.

2. Cau trac phan t

Céc hop chat di vong furan, pirole, thiophen ¢6 céu tric vong 5 canh phing, céc
nguyén tir cacbon va di t§ déu & trang thdi lai hod spz. MJi nguyén tir cacbon ciia vong
c6 mot lién két spz—s v4i hidro va hai lién két spz—sp2 véi hai nguyén tlr bén canh. Méi di
t0 ¢6 hai lién két sp2—5p2 vdi hai nguyén tir cacbon bén canh va huf)t obitan sp2 chita hai
electron khong lién két (véi oxi va luu huynh) hodc mot lien két sz__s voi hidro (lién két
N-H). Mdi nguyén tit cacbon con ¢6 mét obitan p chita mot electron va mdi di t6 con cé
hai electron trén obitan p. Nam obitan niy xen phi v&i nhau tao nén obitan phan tr cde
electron p nhu hai ddm may electron nim & phia trén va phia dusi mat phing vong.
Obitan phéan tir nay 1a he lién hop khép kin c6 6 electron, thod man quy tic Hucken
(Huickel) 4n+2 (xem hinh XIV.1 va XIV.2). Nhu vay, furan, pirole va thiophen la cdc
hop chat thom, thudce loai di vong thom 5 canh. Céng thic céu tao cia ching c6 thé viét :

cdp electron n
trén obitan sp?

Hinh XIV 1. Ciu tnic obitan ctia furan
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Hinh X[V 2. Céiu triic obitan cha pirole

V. TINH CHAT HOA HOC

La cdc hop chit thom nén furan, pirole va thiophen biéu hién trude hét la tinh
thom. Tinh thom duoc biéu hién & nang lugng én dinh (nang lugng thom). Nang lugng
én dinh phu thudc vao sy dn dinh clia cdc cAu tric cong hudng sau :

[@H‘ Q-0 -0
(II) (1) (IV) (V)

Cic céu tric cdng hucmg nay mo 14 sy mit dinh cu cha cap electron & di t6, trong
d6 céc cau tric 11 va I én dinh hon céc cdu tric IV va V vi hai dién tich trdi dau & gin
nhau. Sy mét dinh cu cia cap electron & di t6 phu thude vao d6 am dién cla di t6. Do am
dién cua cdc dj t6 thay déi nhu sau : O > N> §, vi vay ching déng gép vio su 6n dinh
chia cde cdu tric tir T dén V cia cdc di vong, su déng gop d6 thay ddi theo day :

furan < pirole < thiophen

Chinh vi thé, nang lugng n dinh cia furan < pirole < thiophen :
22 24 28 (kcal/mol)
hay 924 1092  130,2 (kJ/mol)

va d6 thom cha chiing dugc x€p nhur sau : furan < pirole < thiophen.

Tinh thom cta furan, pirole, thiophen biéu hién & chd ching tham gia phan Ung
thé electrophin rit dé, twong dwong véi phenol va anilin. Bén canh d6, furan va pirole con
tham gia phan ding cong va khir.
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La hop chat di vong nén furan, pirole, thiophen con thé hién mot s8 tinh chét khac
nhau nhu tinh axit - bazo, thay thé di t6, ...
1. Phan ung thé electrophin, Sg

Furan, pirole va thiophen nhay cim véi céc tic nhan electrophin hon benzen, vi mit
do electron trén céc nguyén tir cacbon clia céc di vdng nay 16n hon trén céc nguyén tir
cacbon ciia vong benzen. Khi nang thé electrophin gidm din tif furan dén pirole roi thiophen.
Thi du, khi nitro hod céc hop chét di vong trén bang axetyl nitrat (CH;COONO, — mot
anhidrit hon tap) phai tién hanh & nhiét d6 khdc nhau t thap dén cao. Tuong tu nhu vay
véi phan ng sunfo hod bing piridin sunfotrioxit (xem cdc so d6 phan tng XIV.1, XIV.2
va XIV.5). '

Phén ting thé clectrophin v&o furan, pirole, thiophen uu tién & vi tri $8 2 (cv), co ché
phan @ing twong tu co ché thé vao vong benzen :

O sp = &)X — O-eerw
Z Z : Z ,
phic ¢

Giai thich huéng wu tién thé theo thuyét cong hudng nhu san :

. . __ -
E' tan cong vio vi tri s6 2 [M -~ "'(&H “«—r @J”
> Z° E Z E

o (Y an

(I1T)
H .
¥~ ¥

=
avy V)

Q_

E* tdn cong vo vitrfs8 3

Sy tan cong vao vi tri s¢ 2 cho hai cong thic gidi han II va NI twong ty nhu hai
cong thitc gidi han IV va V cla sy tan cong vao vi tri s6 3, ngodi ra cdn thém cong thic
gi6i han I rat 8n dinh. C4c cong thic gidi han [, 11, 1 biéu dién su giai tod dién tich
réng rdi hon khi E* t8n cong vao vi tri sG 2 so v6i vao vi tri 56 3.

Sau day la cdc so d phan tng XIV.1, XIV.2 va XIV.3 biéu dién mot s6 phan ing
thé electrophin tiéu bi€u clia furan, pirole va thiophen.
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So dé XIV.1. Mot s6 phén g thé electrophin ctia furan.

1) CH,CO,NO,/CH;C0),0-10°C

2} Piridin  Niteof
. . Nt
— CH,COOH _ QNO: (2-Nitrofuran) |
SO, /piridin
- > Q\ SOH (Axit 2-furylsunfonic)
a-{ y-nNrer -
> - f
— HCI QN=NC6H4CI [2(}§ Clophenylazo)furanj

; (CH,C0),0/BF,

furan _ CH,COOH > é §~. COCH, (2-Axetylfuran)

1) HCN/HCI
2) H,0 L (Furfural)
— NH, . QCHO | arfur

| HgCL/CH,COONa. > Foryl tha? madn clorua)
_HCl i Q‘HgCl (2-Furyl thuy ngan clorua

I, H
—HgCl,
4 CH;;C}‘
| Q01 Q‘COCHS

* Thuyre chat day 13 phan g cong - tich :

(CH,C0);0,~10°C H /~— Piridin -
{ N + cu,coN0, —— > >@<H — Q—N02+ CH,COOH

CH,CO0 NO,
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So dé XIV.2. Mot s6 phan ting thé electrophin cua pirole

>

— CH,COOH

S0, 90°C

g

- HCI
CHCl,, 3KOH
~ 3K, - 2H,0

— HCl, — NH;

{CH,CO),0, 250”(:...
- CH,;COOH

4BI’2, CszOH
— 4HBr

¥

4L, KI
—4HI

4

O,N -@- NiCI

L.HCN, HCI ; 2.H,0

_Br

CH,COONG,/{(CH;COX0, 5°C
Q NO,

)
H

(2-Nitropirole}

Q\sog

1
H
Axit pirole-2-ylsunfonic

Q‘N:NCGH,,NOZ

H
2-(4-Nitrophenylazo)pirole

Q‘CHO

|
H

2-Fomylpirole

QCHO
|
H

2-Fomylpirole

L)t

l Il
H O
2-Axetylpirole

Br Br

lBr
- H

2.3,4,5-Tetrabrompirole

2.3.4,5-Tetraiotpirole
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Sg dd XIV.3. Mot s6 phan tng thé electrophin cua thiophen

H,80,,95% @
~H,0 . SO,H

S
Axit 2-thienylsunfonic

CH,CO;NO,(CH;COX0, 10°C @

- CH,COOH 8 NO,
2-Nitrothiophen
IBry/CeHs . ﬂ\
— 2HBr "B g~ "Br
é &___ 2.5-Dibromthiophen
S
thiophen 1,/HgO D
—HI ' g7 1
2-Totthiophen
CcQ
X o /AlCl;,,
=% Q4
i g~ ~CCH,CO,H

Axit 2-(2-thienocacbonyl)benzoic

CH,0, HC1
~H,0 ! [s }\Cﬂz(jl

Thenyl clorua

_ Trong céc phan tmg thé€ electrophin trén, ding chd ¥ 12 phan émg nitro hod va sunfo
hod khong ding cic tdc nhan thong thudng phu véi benzen (HNO,; dam dac va
H,S0,.803) vi d¢ axit cao cha moi trudmg s& phd vd hé thong lién hop vong thom va
nhua hoé ching, dac biét & furan va pirole (xem phén tinh axit - bazg).

" 2. Phan ing thé nucleophin, Sy va phan itng thé goc, Sy
a) Phdn img thé nucleophin, Sy

Cic din xuit halogen ctia furan ¢6 nhém thé hat electron manh, nhu -NO,,
_COOH, —COOR c¢6 thé tham gia phan tng th€ nucleophin. Thi du :

Br Q— COOCH, + CH,oNa —2 10, o Q— COOCH, + NaBr (42%)

2-Brom-5-(metylcacboxylat)furan 2-Metoxi-5-(metylcacboxilato)furan
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Céc dan xudt halogen ciia thiophen khéng c6 nhém thé€ hit electron vén c6 thé
tham gia phan ing thé nucleophin. Thf du '

13:’4;}\@-13 + Cuy(CN), —2din, 301, N Q CH, + Cu,BrCN (73%)

2-Brom-5-metylthiophen 5-Metyl-2-xianothiophen
b) Phdn iimg thé géc, S

Phan itng thé gdc thudong xay ra d vitri o. Thi du :

. A< Oy-R,Cr + NaoH 125, Q—@—Cl +N, +NaCl + H,0

p-Clophenyl diazoniclorua o-{p-Clophenyl]furan (29%)
B @—N COCH, — > " +HN COCH,
COOCQH5 COOC2H5 |
N-(Etylcacboxylato)-  N-Axetyl-N-nitrozo-  1-(Etylcacboxylato)- N-Nitrozoaxetamit
-pirole -anilin -2-phenylpirole
fL.cr
4 5 @[ LT, cH,co0Na 22, D-@ +N,T + NaCl + CH,COOH
2-Nitrophenyl diazoniclorua 2-(2-Nitrophenyhthiophen

3. Phan itng cdng

Furan, pirole va thiophen ¢6 kha ning tham gia phan ing cdng khic nhau, nhung
nhin chung déu dé hon benzen. C6 ba hudng cong vao cic hgp chit di vong thom nay
la : cong vao lién két doi, cong mé vong va cdng déng vong kiéu Dinxo-Ando.

a) Cong vao lién két doi

Furan va pirole ¢6 thé cong hidro trén xic tdc di thé (Ni ching han) tao ra cdc hop
chat dj vong no tuong Ung :

D+2H2—%-O

Tetrahidrofuran (THF)
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/( § + 2H, Ni, 200-250°C | L)

N i
i H
Pirolidin

Phdn ting cta thiophen v&i hidro trén xdc tdc di thé khéng thuc hién duge vi
thiophen ddu doc xtc tic kim loai. Furan, pirole va thiophen ciing c¢6 thé phan tng véi
hidro mdi sinh tao ra cic hgp chat di vong khong no tuong Gng. Thi du :

cmﬂcm + 2Na 22O, CH3—O-CH3 + 2NaCl
‘ ' N

i | .
H "o
2,5-Pimetyl-A” -pirolin

b) Cong md vong
Phan (tng cong nuéc mé vong dic trung cho furan :

cH, 4N cH,+ 10 2%,

OH OH
Hexan-2,5-dion (90%)

Pirole khé cong mé vdong hon, nhumg khi phan tng véi hidroxylamin clohidrat thi
bi chuyén hod :

/( § 1)CoHOH, 501 | mr ey (i1 +
N +2H2INOH.HCI N CO, EI:H CH,—-CH, (H:H + NHyCl+H" (80%)
i NOH NOH

Sucxindiandoxim

Thiophen bén viing hon furan va pirole trong phan ting m& vong. Tuy nhién, khi
dun s6i thiophen v6i hidro c6 Ni-Randy (Raney) lam xic tic thi khong cé phan dng
hidro hod ma 1 phan tng hidro phan k&m theo sy desunfua hoa :

DCH(OC2H5)2+4H2 Ni—Randy/ete,t s01 , ~y,CH,CH,CH,CH(OC,Hs ), +HyS8 T
5
2-(1,1-Diemtoximetyl)thiophen . 1,1-Dietoxipentan

¢) Phdn timg cong déng vong

Furan tham gia phan iing cong hop déng vong Pinxo-Ande (Diels-Alder) : d6 la
kiéu cong 1,4 vio dien theo quy tic chdng chét cyc dai cc lién két 7 (hay quy tic cong
endd), thi du .

96

cH, o CH3]—*CH3~C—CH2—CH2—C~CH3
: Il Il .
o

Rt
R



//0 '
= K ete, 30°C ?
.CO_ + [ \NH —_—
T C/ 8
' S
8]
Maleimit 10-Oxa-4-azatrixiclo[5.2.1.0°%deca-8-en-3,5-dion

Pirole tham gia phan ung véi dienophin nhu trén it khé khan, nhung pirole N-thé
lai cho phén Gng tuong tu véi 1-brom-2-flobenzen (v6i dehidrobenzen hay aryn). '

11
' N-COOC(CH,),

= Br THF,Os0i g1~

QN—COOC(CHS)E‘ + F]@ +Mg ———» 9 2 3 +MgBIF (35 -41%)
7

' 6 4
. 5
N-(tert-Butoxicacbonyl)pirole 11-tert-Butoxicacbonyl)-11-azatrixiclo-

-[6.2.1.02'7]undeca-2(7).3,5,9-tetraen

Thiophen khong tham gia vao phan ing cong hop véi dienophin nhu trén.

4. Tinh axit - bazo
a) Tinh ax;’t

Furan va thiophen thé hién tinh axit rat y&u, chi c6 thé tic dung véi bazo cyc manh
nhu hop chét co — kiém. Chéng han, khi furan va thiophen phan ing v6i n-butyl liti cho
ta 2-furyl liti va 2-thienyl liti :

. THF,-15°C . :
CH3/£/O\> +n-CHjLi —— CH; /0\ Li+n—-CH,,

5-Metyl-2-fury! liti

CHso‘Q + n—C4HoLi —=%» CHBO‘QU + n-C4Hyg

5-Metoxi-2-thienyl liti
Pirole ¢6 tinh axit rd rét hon furan va thiophen nhung vin y&u. Pirole (K, = 1077
3 axit manh hon nude (K, = 107, NH; (K, = 10 *°) va amin. Vi vay, pirole c6 thé
phin tng v6i KOH va hgp chat co-magie :
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T

+ KOH Q
-H,0 I

K

C/ 1\ ] Pirole-1-kali

H CH;MgBr /N
—CH, ? :;;

}
MgBr

Pirole-1-magie bromua

b)Tinh bazo

Tinh bazo cta furan va pirole (K, = 107"% rat yéu. Trong nude, chiing tao ra cdc
ton oni kém én dinh so v6i dang phan tir. '

O (I) OH™
H
Furan proton hoa

Q-}-HZO;D

| A
H H H
Pirole proton hod (pK, = 0,4)

Khi tic dung vdi axit v6 co manh, chiing s& bi polime ho4 :

< >\ H ( > @ ( 2 —2 > .. 5 Polifuran
H O O
!\
. H \x—‘/\ H= = (D
Q ( )( B—Z /5 —NH, . Polipirole
H N+ H ITI | 1\|I+ |
W H H

Thiophen khong ¢é tinh bazo.

5. Phan itng chuyén hoa giita cac di t6 theo Iurep (IOpues - Iurev)

Phan tng chuyén hod gifta cc di 16 clia cic di vong thom 5 canh xay ra khi ¢6 xdc
tic Al,05 & 300°C :
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O D

H,0

© N
H,S NH,
i& A H

D :

S

V. G161 THIEU MOT S& HOP CHAT THIEN NHIEN PHUC TAP CHUA VONG PIROLE

1. Porphin

Hemoglobin (héng cfu cta mdu) va I]I
clorophin (chat di¢p luc clia cay xanh) cé NS S ‘
thanh phédn co ban 1a porphin. Porphin 1a bo QI/ N VA
khung gém 4 vong pirole lién két v6i nhau : H-C{_ HH C-H
bdi cdc cdu néi metin thanh vong 16 canh voi 1\f N
18 electron p ¢6 ciu tao phing va c6 tinh thom. @K\ Y4

Porphin chita cc nhém thé& khdc nhau 111
goi la porphirin. Porphin

a) Hemoglobin

Hemoglobin 1a mot protein phiic tap (EHQ
thuoc loai cromoprotein (protein mang mau). o CH Hs
Thanh phan cta hemoglobin gém 4 heme n,c< Y Y )-CH=CH,
(chiém 4% khoi lugng) va globin (chi€m S
96% khoi luong phan tir hemoglobin). Méi CH\ Pl /M
heme 1a mot phic chat ciia ion Fe™* véi vong HL< A\ A CHs

porphirin. Hemoglobin lam nhi¢m vu chuyén
chd oxi tir phéi dén t&€ bao va chuyén cha khi
thai (CO, ching han) tir t€ bao vé phdi dé Heme

thai ra ngoai nhd tao lién két phéi tri cua céc

HOOCCH,CH, CH,CH,COOH

khi nay véi ion Fe**.
b) Clorophin
Clorophin 1a phitc ciia mot loai porphirin vi 10n Mg2+. D6 1a chat diép luc, dong

vai trd quan trong trong qua trinh quang hoa cua cay xanh.
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Clorophin ¢6 cong thifc cdu tao thu gon nhur sau :

0
COOCH,

Y YP-00C

2. Corin va vitamin B,

Corin [a di vong 15 canh hop bdi 4 vong pirolin va pirolidin ndi véi nhau bdi 3 ciu
metin (kém porphin 1 cdu metin), 13 thinh phin co ban ciia vitamin B,,.

Vitamin B, gém hai phdn co ban : phan phic Co>* véi vong corin thé va phan
bazo nucleotit. Trong phiic Co>* ¢dn c6 nhém CN™, vi vy vitamin B, con dugc goi tat
Ia xianocoban amin. Vitamin By, ¢6 mau héng.

H,N-CO-CH,~CH, CH,CH, CH,-CO-NH,

N-CO-CH,
~CH,~CH,-CO-NH,
HC
HC «——Phue Co lien ket . . .
1a lien k&t o
CH,
zN_CO_CH .,
CH,
HN-CO-CH,-CH, CH; CH,}  CH,~CH,~CO-NH,
(H, ;
H?-CH J
Corin ) 0
CH,
/P N @[ +«—— Bazo nucleotit
o) 0
CH,
HO-CH;

Vitamin B,
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Vitamin By, c6 trong gan, thit, sita ddng vat vi mot s6 ndm, vi khudn, cé vai trd
quan trong trong qué trinh trao doi chét, dac biét 1a qu4 trinh sinh téng hop axit nucleic
trong cd thé ngudi va dong vat.

Vitamin By, dugc san xudt bing céich téng hgp hoac 1én men. Ciu tric phan tir cha
vitamin By, ¢6 tinh dac thi lap thé. Hoat tinh sinh hoc cla vitamin By, phu thudc chat
ch& vao céu hinh ctia phan ul.

54, HOP CHAT D] VGNG THOM 5 CANH 1 D] T0 NGUNG Ty

D1 vong thom 5 canh 1 di 16 ngung ﬁ_l bao gém loai benzo va dibenzo di 'vbng

tuong tng.
4 4 ' : 4
5 3 5 3 s 3
ow -y
6 2 6 2 6 S 2
H
Benzofuran Benzopirole (Indole) Benzothiophen
5 4 5 4 5 4
(3 3. 6 3 6 3
oo s s
7 0 2 7 2 7 S 2
8 5 1 8 Yy 1 8 3§ 1
. _ H
Bibenzofuran Pibenzopirole bibenzothiophen
{Cacbazole)

Quan trong I loai benzofuran, benzopirole va benzothiophen (benzo-ole).

I. CAU TRUC PHAN TU

Benzofuran, benzopirole va benzothiophen ¢6 cdu triic rit giong naphtalen : hé hai
vong ngung tu phiing, 10 en (thda min nguyén tic Hucken) nén c6 cdu triic clia hop chét
thom. Hinh phd tir ngoai cdia indole va naphtalen rat giong nhau. Diéu dé phan 4nh sy

gidng nhau vé cdu tric electron clia chiing (xem hinh XIV.3).

Cdc hop chét di vong ngung tu benzo nay c¢6 céc cau triic ¢cong hudng nhu sau
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Z £
V) (V)
€ ]
1) i
H
ol
2)
trong EtOH
1041
10°

2000 _2400 | 280Q A )

Hinh XIV .3

Trong s6 d6, cdu tric I va TI 6n dinh hon vi con cdu trdc nguyén ven clia vong

benzen doi véi benzopirole va benzothiophen. Con ddi voi benzofuran thi sy déng gop

_chia cap electron p trén oxi vao cfu triic cong hudng chung cua vong bi han ché& bdi do

am dién cha nguyén tir oxi ndi tréi hon nito va luu huynh, nén mét 4o electron & viing

)

nguyén tlt oxi tréi hon, lam cho-cau tric TIT én dinh hon. Diéu nay da eiai thich tinh

nucleophin (hay tinh bi tan cong electrophin) cta benzopirole va benzothiophen uu tién

& vi tri 3, con cha furan g vi trf 2. Riéng benzopirole con duge xem xét them vé mat do

electron 7

khdc nhau trén cac vi tri cia vong (theo tinh todn MO) nén dién tich khdc

L3

nhau. Qua dé ta thdy mat do electron & vi tri 3 1a noi troi hon, nén tinh bi tan cong

electrophin ndi troi hon.
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Il. TINH CHAT

Benzofuran la chat 1ong (t;=174°C), benzopirole 13 chat rin (the =53°C,
t, = 235°C), benzothiophen 14 chat ran nhung dé néng chdy (tn. =32°C, 1, =221°C).

Vé mit hod hoc, benzofuran, benzopirole va benzothiophen 6 kha nang phan itng
thdp hon cdc chat don d vong tuong (ing. Phan (g tiéu biéu ciia chiing 13 phan tng the
electrophin, beén canh d6 1a phén ung axit, con phan ting bazo hdu nhu khong c6.

1. Phan {ing th& electrophin, Sg(Ar)

V& mat céu triic co ban, kha néng thé electrophin vao vi tri s 2 cla benzofuran va
vao vi tri s6 3 clia benzopirole ciing nhu benzothiophen chiém wu thé.

Vé mat co ché phan ing, sy thé electrophin vio vi trf s 2 ctia benzofuran cho phic ¢
6n dinh hon do ¢é sy li¢n hop clia vong benzen :

O =[Ot — Qg - O — e — Q1]
o 0" H oy ’ H H 0y
- {I} : (I (V)

(Im) {IV)

Nguoc lai, sur the electrophin vio vi tri s6 3 clia benzopirole va thiophen cho phic o
6n dinh hon, khi sy lién hop cha vong benzen bi can trd thi vai trd clia cap electron chua
lién ket trén nguyén tir nito va luu huynh 13 quyét dinh vi d6 am dién cha chiing y&u hon
nguyén tir oxi. '

Thidu: . VD (VI
7
@g +(CH,COp0 4, [ +CH,COOH  (40%)
COCH,

2-Axetylbenzofuran

CHO
@U +(CH),N-CHO 2255, (T T +(CH),NH  (97%)

) )
H

H
3-Fomylindole

CH,Cl
|} +HCHO +HCI — [ ] + H,0 (56%)
S S

3-Clometylbenzothiophen
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Khi vi tri ¢6 kha nang phéan tng cao nhit bi chiém boi cdc nhém the day electron
thi phan (ing s& x4y ra ¢ vi tri bén canh cla di vong. Thi duy :

r

| CH,CI
I | +CH,0+HC —> | +H,0 (10%)
CH, O CH;

3-Clometyl-2-metyl-
-benzofuran

C.H AICL/CS CH
L T T 727 +chHcoct - 00, T T T +HC
S s~ COCH,

2.-Axctyl-3—etylbcnzoﬂ1iophen

Khi ¢6 nhém thé hiit electron & phin di vong s& 1am gidm hoat tinh & nhan di vong
va su thé electrophin s& xay ra & nhan benzen cha phén ti. Thi du :

CHO CH,COOH CHO
L I 7 +HNO, — 28, [ ] +H,0 (28%)

) )
H ‘H
3-Fomyl-6-nitroindole
2. Tinh axit
Tuong ty cdc hop chat don di vong, benzofuran va benzothiophen ¢6 thé tac dung
v6i bazo manh nhu n-butyl liti cho sin phdm 2-benzofuryl liti tuong ng :

'CE)] + CH[CHJLi 2205, O| Li + CH;[CH,},CH,

2-Benzofuryl liti

C@ +CH[CH,Li —="» Q\_/”_Li + CH,{[CH,],CH,
s

2-Benzothienyl liti

Benzopirole bidu hién tinh axit manh hon benzofuran va benzothiophen, ¢6 thé tic
dung véi kali hoac natri & nhiét do cao, véi KOH hoac NaOH, véi hgp chét co-liti hodc
co-magie thanh din xuat N-kim loai tuong tmg, da s6 chﬁng tén tai dudi dang cédu tao
ion nhu mot mudi. Thi du :

| CU CHMeBte, <:U hay [(Ij @j ]MgBr

N 2435

B
H MgBr

Indole-1-yl magie
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Iit. MOT SO HOP CHAT THIEN NHIEN CHUA D} VONG INDOLE

1. Heteroauxin

Heteroauxin cé tén khoa hoc la axit indol-3-ylaxetic, 14 chat két tinh hinh 14, tan
trong con, ete, axeton, néng chay & 170°C. Heteroauxin 13 mot kich thich t8 thuc vat, c6
trong hau hét cdc thuc vat bac cao.

<j|\_,|r CH,COOH

2
H
Heteroauxin
2. Triptophan
Triptophan 1la tén riéng cha axit — CH,~CH-COOH
2 amino-3-(indol-3-yl)propanoic, 1a chat két Il\IH
2
tinh hinh 14, hinh thoi hay hinh luc giic, - Iﬁ
khong mau, néng chiy & 289°C kém sy H
' Triptophan

phan huy, tan trong nudc néng.

Triptophan la axit amin (cr.—amiho axit) khong thé thay th€ trong co thé ngudi va
dong vat, cin phai thu nhan né tir thic an.

3. Scatole

Scatole ¢6 t&n khoa hoc la 3-metylindole, 1a

chat két tinh khong mau, néng chay & 95°C, soi & i L] Hs

265°C, tan trong nuéc va cdn, 6 mui théi. Scatole ¢é ]?I
trong nhua than dé4, cdy muc nat va xac dong vét thot H
rifa, phan dong vat do sy phan huy cta triptophan Scatole

trong protein.

4, Serotonin

Serotonin ha}j . enteamin, hay ‘5- HO CHQQCHZ—NHQ
hidroxitriptamin. Muéi hidro clorua cba né la tinh | | .
thé ngam nuéc, néng chay & 167 - 168°C. Serotonin N
12 homon thdn Kinh va co bip, c6 trong vO ndo va Serotonin

thanh rudt. Serotonin ¢é vai trd quan trong trong hoat dong tam li va thin kinh. Néu thay
déi ding ké néng do cla né trong vo ndo thi s€ gay ra su réi loan tam than.
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§5. HOP CHAT DI VONG THOM 5 CANH
CHUA 2 HAY NHIEU DI T0 (CAC AZOLE)

Azole 1a én goi chung cla céc di vong thom 5 canh chifa hai hay nhiéu (ba, bon)
di 16, trong d6 ¢4 it nhat la mot di t6 nito. Tén g0i (kém cach dinh s6) clia ching nhu sau :

- Ciac 1,3-azole :
4 N3 4 N3 4 N3
PR e
oy s
H

Oxazole Imidazole Thiazole

— Céc 1,2-azole :
4 3 4__ 3 4__ 3
s@\Nz s@l\Nz SQ\NZ
1 | 1
H

Isoxazole Pirazole Isothiazole

- Céac azole chita ba, bon di t6 :

H H H

1,2,3-Triazole 1,2.4-Triazole 1,3,4-Oxadiazole 1,3,4-Thiadiazole Tetrazole

Sau day chiing ta chi xét 1,3- va 1,2-azole.

1. CAU TROC PHAN TU CUA 1,3- VA 1,2-AZOLE

Nhin chung, cic azole déu bén vimg hon nhung kha nang phan tng lai kém hon
céc di vong tuong tng cé mot di t6. Diéu d6 ching 16 ring cfu tric cifa cdc azole gin
giong véi cdu trdc cta cdc ole (di vong thom 5. canh 1 d1 t6) tuong img nhung thém mot
di t6 nito ¢6 46 am dién cao hon cacbon di lam vong azole bén vimg hon déng thot hoat
tinh clia chiing bi gidm di. ]
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Theo thuyét obitan phan tit, cic vdng azole ndy déu c6 ciu tao phing, cdc nguyén

1 cacbon va di tir déu & trang thai lai hod sz_ Trong vong ¢ 6en do médi nguyén tir

cacbon va di 1 nito thit 2 déng gép 1 e, con di 16 thi | dong gop 2 e, thod man cau

~ tao chia hop chat thom (nhu hinh XIV 4a va XIV.4b). Di t6 nito thit hai con cép electron
n trén obitan sp> khong lién két.

(a) (b)

Hink XIV 4. Ciu tnic obitan cda pirazole (a) va imidiazole (b)
Theo thuyét cong hudng, cdu tric cha cac azole duge xem nhu sy cong hudng cla
cdc cdu tric gidi han.
Thi du véi 1,3-azole.
N N N N K-
B0 PR PR S PR S Y
Z z z z Z
(I (I1) (IIT) v} (V)
Z:0,NH, S

Céc cdu truc I1, I va IV cho thay kha nang phén ing & céc vi trf 3, 4 va 5 tuong
tng, cdu tric V cho thay tinh chat bazo cla céc vong azole.

Theo tinh todn, su phan bd mat do clectron-trong mot vai phan tr 1,3-azole

ahu sau ;
-0,068 N -0.287 0,103 N -0.328
-o.(mz ) +0,094 -0,070 ) +0,023
N S

| +0.298 +0.478
Nhu vay, kha nang phan tng & cdc vi trf 3, 4, 5 12 15 nét.
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II. TINH CHAT VAT Li CUA 1,3- VA 1,2-AZOLE

Cic O- va S-azole la chdt 10ng, cdc N-azole 1a chat ran. Cdc N-azole ¢ nhiét do
s61 cao bat thudng so véi cdc azole tuong ing khic (xem bang XIV-5).

Bang XIVv-5. Nhiét dd sbi va nhiét dd néng chiy cia cac azole

Chdt Oxazole Imidazole Thiazole Isoxazoé Pirazoee | Isothiazole
1, (°C) 70 263 117 95 188 113
the ("C) 90 70

S& di imidazole va pirazole ¢6 trang thii rin & nhiét do thudng va c6 nhigt do s6i
cao bat thudng so véi cdc azole khac vi imidazole ton tai & dang tap hop khoang 20 don
phan tir, cdn pirazole tdn tai & dang dime nho lién két hidro :

— /——"\ = -
---N'.\\\/'N—H---N\\/N—H--- H/N
H‘N\j

Il TINH CHAT HOA HOC CUA 1,3- VA 1,2-AZOLE

1. Phan ung thé electrophin (Sg)

Cic azole déu ¢6 hoat tinh véi cdc tdc nhan electrophin nhung kém hon cic hop
chit di vong thom 5 canh 1 di t8 twong tng mét chit vi ¢6 thém di t6 nito 4m dién hit
electron.

Hoat tinh cta timg diy azole thay déi theo thi tu sau :

Vi 1,3-azole : Imidazole > Isothiazole > Isoxazole

Vi 1,2-azole : Pirazole > Iscothiazole > Isoxazole

a) Phdn iing thé electrophin vdo 1,2-azole xay ra wu tién o vi ri 56 4.
Thidu:

CICH,
ZnCl,, H,80,, ligroin soi

4 N)N‘ +HCHO + HCl l N)N‘ +H,0 (57%)
I |
C¢Hs ' CeHyg

1-Phenylpirazole 4-Clometyl-1-phenylpirazole

108



A
o
‘e,

O,N
H.80, 4, 115°C, 19gid
[ W +HNO,, —— LN 4 S)N +H,0 (97%)
4-Nitroisothiazole
: O,N
/ \ HQSO4 ds 60-800C , / \
CHI G N+ HNOL1 CH;Z O’N + H,0
5-Metylisoxazole ' 4-Nitro-3-metylisoxazole

Trong trudng hgp cé nhém the phenyl & vi tri 56 3 hodc 3, su thé electrophin c6 thé
xdy ra & vong azole hay vong benzen tuy thude vao do axit cua moi truong. Thi du :

: HNO;4/H;S044 {/ \N{ @ NO,
.0 > (l P
[\VQ ~H N

Ci N ~N H

5-Clo-3-(4-nitrophenyl)pirazole

l a——]

H
5-Clo-3-phenylpirazole
Br,/CH,COOH _ Br 7
i -

—HEBr Cl ITI
H

4-Brom-5-clo-3-phenylpirazole

N

BN HNO3¢H,S04 [N NO,
o -~ Hy0 0~
3-Phenylisoxazole 3-(4-Nitrophenyl)isoxazole

b) Cédc phdn ing thé electrophin vao 1,3-azole rdt khdc nhau vé khd ndng phdn itng
citng nhu huong thé

Thi dy : phan ing brom hod imidazole xay ra khong cdn xic tdc cho ta 4(5)-

bromimidazole ;
[l\)l + Br EE!.}_) SZ—RJ:! = 4T§?H
]TI 2 — HBr ]?] | N: -
H H

4(5)-Bromimidazole
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Ta phii ddnh s& kép 4(5) vi san phé{fn tao ra ¢6 cén bang proton rdt nhanh
(10 1an/giay) gida hai nito va khéng duge coi I2 hai san phdm khéc nhau.

Muén brom ho4 thiazole phai cé xtic tdc va thudng dugc sén phidm the & vi tri s6 5,
codn brom hod oxazole rat khé xay ra.

Phan tng clo hod va sunfo hod thiazole cling déu xay ra & vi tri s6 5. Thi du :

N
é_sS_NH”Clz _Ha Cl,[s)—NH2+HCl

2-Aminothiazole 2-Amino-5-clothiazole

Ciing nhu pirazole, cdc 1,3-azole khi ¢6 chita nhém phenyl thi phan ting nitro hoa
thuong vao vong benzen.

Cic azole con tham gia phan ting thé€ nucleophin (Sy) va th€ géc (Sg) nita.
2. Tinh chat axit - bazo

a) Cdic azole déu cé tinh bazo yéu, céc pK, cla axit lién hogp cia chiing déu nho,

trir ¢ha imidazole (xem bang XIV-6).

Béng XiIV-6. pK, cla céc axit lién hgp clia cac azole

Chdt imidazole Thiazole Oxazole Pirazole Isoxazole Amoniac

pK, 7 24 0,8 2.5 1,3 9,2

Vi vay, chi c6 imidazole ¢é thé tao mudi két tinh bén vimg véi nhiéu axit khéc
nhau con cic azole khdc ¢ thé tao mudi khong bén véi axit manh. S& di imidazole ¢6
tinh bazo khic han cic azole khdc vi cation imidazoli ¢6 tinh d6i xing cao va tinh 6n

dinh cong hudng :

H
Vd
—N
D

(3w {o (N»] G

B H

b) Tinh axit ciia imidazole va pirazole lém hon pirole mét chiit, do anh hudng hit
. electron cla dj t& nita tht hai & trong vong. Vi vay, proton axit (N-H) dé& dugc thay the
bang ion kim loai tao ra mudi.
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Tinh axit caa cdc azole con biéu hién & phan dng véi kim loai. Khi téc dung véi
hop chat co-liti, cdc 1,2-azole cho hgp chat 5-liti, con céc 1,3-azole cho hgp chat 2-liti

N\ n-CHLVTHE / \ (CHy),N-CHO_| g/ !
S’N - n—C4Hm _(CHS)ZNH oC S/N (75%)

1

5-L.iti isothiazole 5-Fomylisothiazole
CHy CH, 1)CHCHO  CH,-—N
Z“ y e Lir75°C Z_ V) 2 Z_ Y 00_CH
- s —n—CyFig S ~Li* S~ 3
4-Metylthiazole 2-Liti-4-metylthiazole 2-(1-Hidroxietyl)-4-

metylthiazole

' Riéng vong isoxazole rdt kém bén véi céc tic nhan nucleophin nén khong c6 cac
phan Ging trén.

IV. GIGI THIEU MOT & DAN XUAT CUA CAC AZOLE DUNG LAM THUGC

1. Pilocacpin 12 ankaloit chinh cta cay Id mao qudn (jaborandi) ding lam thuéc
chita bénh glaucom (thien ddu théng) tiic bénh tang nhan 4ap.

oj’?— CH,

Pilocacpin chita vong imidazole

2. Piramidon chiia vong pirazole Ia chat tdng hop dung 1am thudc gidm sot :

(CH4),N—r—CH,
I N
O N “cH,
CeHs
Piramidon
3. Vitamin B, chita vong thiazole vi pirimidin. Vitamin By ¢6 nhiéu trong cdm,
tritg, men vh mot s loat thuc vat, dé chéng bénh phil né.
CH, CIr

+

Nf\/‘( \Nl—/l[CH3.HCl
CH}JQ‘N NH, kS CH-CH0H  yitamin B,
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4. Penixilin chita vong thiazole ngimg tu, ¢6 trong mot s6 1odi ndm mdc. C6 6 loai
penixilin khdc nhau & goc R. Penixilin 12 loai khang sinh chéng viém nhiém rat hiéu qua.

CH,

S
I \I——NHCOR
CH;
Hood N O
Pentxilin

5. Sunfathiazole chita vong thiazole thudc ho sunfamit, 13 loai khdng sinh chéng
nhiém triing théng dung.

N .
“\_SJ—NH—-802 NH,
Sunfathiazole

6. Sunfaisothiazole chita vong isothiazole thudc ho anangin-sunfamit c6 tac dung
chéng nhiém trung lau dai.

CH% < R NB-50,O)-NH,

Sunfaisothiazole

7. Xiclosexin chita vdng isoxazole cé trong streptomyces orchidsceus, ¢6 tac
dung chéng vi trang lao.

TR - N

O 0O

Xicloserin

§6. HOP CHAT DI VONG THOM 6 CANH CHUA 1 DI TO : PIRIDIN

Trong ba loai di vong khong no chita nito, oxi va luu huynh chi ¢é di-vong chia
nito ¢é thé ¢6 cdu tao cla hgp chét thom. Piridin 14 di vong thom 6 canh chifa mot di '

to nito :
4 Y

5,23 B
6@2 hay @a
N
1
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Piridin va nhicu dn xu4t cta né c6 trong nhura than dd (~ 0,1%), trong thanh phan
phan ti cha nhiéu hgp chat thién nhién, nhat 1a trong ankaloit.

Pirtdin dugc Andecson (Anderson) tim ra nim 1849, nhung mai 20 ndm sau ciu
tao cla né méi duge lam séng 16

|. PHUONG PHAP TGNG HOP
1. Tring hgp déng vong axetilen véi hidro Xianua
2CH=CH + HCN %, @
Phi:cmg phdp nay chi ¢6 ¥ nghia If thuyét. 0

2. Ngung tu déng vong clia cac hgp chat 1,5-dicacbonyl khéng no
v3i amoniac

~CH_
O O

7
X0 (!_-I)

C6 thé thay hgp chit 1,5-dicacbonyl khong no bing hop chét cacbonyl khong no :

2CH, =CH-CHO +NH; —1 OC“S + 2H,0
N
3. Phuong phap Hanso (Hantzsch)

Day la phuong phdp dua trén phan ung ngung tu cla etvl axetoaxetat véi andehit
va amoniac thanh hop chat 1,4-dihidropiridin, sau d6 thom ho4 bang phan tng oxi hod

boi HNO, :
CH,
o C,H.00C COOC,H
CH,COOCH, = CH,  CH,COOCH, ~3—;—0+ 7 r N/Jk s _H%OA»
+ —_— o . -
CH-CO = CHO OC-CH, CH, "N" CH,
NH H
3 Hop chit 1,4-dihidroxipiridin
CH; DKOH/C,H;0H CH;
C,H;00C—~# ] COOC,H, 2)CaG, t 2
> L
CHy ™y~ CH, 2CHOH-2C0,  CHY N CH,
3,5—Bis-(eLylcacboxylato)-2,4,6-trime[ylpiridin 2,4,6-Trimetylpiridin

*RHH-G R4



Il. TINH CHAT VAT L

Piridin I3 chat 1ong, khong mau, ¢6 mii dac trung va kho chiu, rat doc, ¢6 thé
tron Jan v&i nudc, tan trong nhiéu dung moi hitu ca, tg = 115°C ; t,, = - 42°C
nd =1.5092 ; D = 0,9826.

Phé UV ciia piridin cho cdc cuc dai : 195 nm/6000 tng vai sut chuyén muc 7 - T
va 251 nm/1770 ing véi s chuyén mitc n — T

Phé IR cia piridin cho cdc van phd vy ~ 3020 cm’ ', VeoeeVa Veoy ~ 1590,
1572, 1482, (439 cm .

Pha MS ciia piridin cé cdc ion manh : CsHsN™ : 79, C4HZ © 52 (M -27).

Phé NMR clia piridin ¢6 cic d6 chuyén dich hod hoc sau (ppm)

7.3 1357
= TN T = 1236
\N 1 8.5 \N l 1408
O phé 'H-NMR O phé "C-NMR

INl. CAU TRUC PHAN TU

Piridin ¢é ciu tric rit giéng benzen, trong dé nguyén tir N thay th€ cho mot nhom
CH. Do dai céc lién két C-C trong phan tif piridin bing nhau va bing 1,394 A, 1a trung
gian gilta do dar fién két don C-C (1,54?\) va lien k&t doi C=C (1,34 A). Hai lién két C-N
c6 do dai bing nhau va bing 1,37A vi 1a trung gian giita lién ket don C-N (1,47A) va
lién k&t doi C=N (1,28A). Nguyén tit N & trang thai lai hod sp’ tham gia vao hai lién két
& v6i hai nguyén tr C bén canh, con cap electron p, tham gia vio hé lién hgp thom cua
vong. Ngodi ra, cap electron sp2 con lai clia nguyén tir N c6 obitan chay ra ngoai vong
vi truc ctia n6 hoi léch di so véi mat
phing cua vong.

Nhu vay, vong piridin c6 cfu trac
phing véi 6cm, thoa mén cong thic
Hucken, thoa man diéu kién clia hop
chat thom,

Tuy nhién, phan tit piridin khong
phai 1A vong luc gidc déu nhu benzen,
nghia [a cdu trdc khong déi xing nhiéu

chiéu (xem hinh XIV.5). Hinh XV 5. C4u tnic obitan cOa piridin
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Ning lugng cong hudng cua piridin 1a 32,15 keal/mol (134,4 kJ/mol), gin vdi
nang lugng cdng hudng cia vong benzen (36 keal/mol).

Tinh 6ér dinh cha piridin duoc biéu hién & dang mot diy cdc cdu tric cong hudng
(2iGi han) sau :

e D=

N N TN N_ NC
(1 (1) (I (IV) (V)

Dién tich am trén nguyén t¢ N ¢ ba cong thire gidi han 111, IV, V nén pindin cé
momen tedng cue 16n (2,26D). Diéu nay clng véi kha nang tao lién két hidro da giai
thich kha nang tron n véi nude cua piridin. Nguyén tit N trong piridin thé hién tinh hut
ew cta vong v¢ phia minh nhd trang thai lai hod spz, lam cho nhan piridin bi thi¢u
clectron 7, nhat 1a cdc vi tri 2, 4 v 6, do dé cdc vi tri nady mang dién tich duong, con cdc
viiri 3 va 5 mang dién tich hor am.

[V. TINH CHAT HOA HOC

Phan tir piridin ¢6 niing tugng 6n dinh hod cao va sy phan bé mat do electron
ngheo & cdc vi trf khdc nhau cho thiy : piridin 13 hop chit thom bén viing, cé tinh bazo,
¢6 phdn ting thé electrophin rdt khé khan va phan tng thé nucleophin hoi khé khan,

0.96 +0.05
m .01 O 0,004
S g 059 +.077
N N
-0.805
Su phan bé electron trong phéin 1 piridin Su phan bé dién tich trong phan tr piridin

1. Tinh bazo
a) Tac dung vor cac axit protonic

Piridin ¢6 thé tao mudi két tinh bén vitng véi da s6 céc axit protonic. Thi du

= =
O + HBr — [O]Br‘

N

H

N

Piridini bromua
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Do dé, piridin thudng duoc dung [am dung méi c6 tinh bazo dé trung hoa cic axit
tao ra trong phan ting hoic dé 6n dinh cdc anion kém bén nhu BEF;,BClj ...

Piridin ¢6 tinh bazo vi con cip electron n trén di t& N, nhung 1a bazo yéu vi thinh
phdn s cao cha cip electron n nay. Do bazo clha piridin (K}, = 2.3.10°°, pK, = 5,2)
nhé hon clia amin, amoniac (K, = 4.10~° pK, ~ 9) va I6n hon clia pirole (K = 2,5.10 ",
pK, = -4,4).

Do bazo cla piridin thay ddi khi ¢6 cdc nhém th€ & trong vong. N6i chung, cdc
nhém thé hiit electron 1am giam do bazo va nhom day electron 1am ting do bazo. Thi du

pK, ctia 2-clopiridin 14 0,7 ;
pK, ctia 2-metylpiridin [a 5,97.
b) Tdc dung vai cdc tdac nhdn electrophin khdc

Piridin ¢6 thé tac dung dé dang véi nhi€u tdc nhan clectrophin cho mudi piridin do
¢é cip electron n trén nguyén ta N. Thi du

OQ_NBF4_;C(C, 20°C > [(/_\N+—N02] BF4—

7 W N-Nitropiridini bo tetraflorua

SO4/CH,Cla, 20°C

0
Vi
7 N-§-0"  (90%)
= Y

Piridini-N-sunfonat hay piridin sunfotrioxit

=200 «
CeH;COCletxang- 20°C, [ 4 _\N"-—COCﬁHS] C1l™ (Higu sudt cao)

N-Benzoylpiridini clorua

CHl , [QN*—CH3]r

N-Metylpiridini iodua

Cic hop chdt piridini c6 kha nang phan dng cao, thudng ding lam tdc nhéan cho
cic phan ung tiép theo. Thi dit :
CH,

CH, _
CH,CN, 20°C
BF,” [CN&NOJ + @ _CH N Q_ NO, + </_;<\ +_H] BE," (hicu sudt cao)

2-Metyl-N-nitropiridini be tetraflorua Nitrobenzen 2-Metylpiridini bo tetraflorua

116



2. Phan iing thé electrophin (Sg)

Phiin (ing the electrophin trén cdc nguyén tir C clia vong piridin khé khan hon nhiéu
s VGl benzen va tuong ty nhu véi nitrobenzen. D6 1a do hai nguyén nhan sau :

- Do sy thi€u hut ex trong nhan piridin (chl yé&u & cic nguyén tir C) nhu di phan
tich & phan ciu tao.

— Do piridin khi phan dng khong & dang tu do ma da bi tdc dung clla cédc tdc nhan
+
electrophin (H, NO,, 805...) thanh dang piridini ma hoat tinh cla né véi cdc tic nhan
the electrophin da giam di 10'% + 10'® I4n so v&i benzen.

Chinh vi vy, cdc phan Gng nitro hod, sunfo hoa, halogen hod piridin chi thuc hién
dugc v6i hiéu sudt thap trong cdc diéu kién khic nghigt vio vi trf 86 3 ; cdc phan (ng
Friden-Crap khong xdy ra, riéng phan tmg thuy ngan hod thuan loi hon vi qua giai doan
tao musbi piridini réi chuyén vi. Thi du :

NO,
]‘lNO&ﬂIQSO,q,d, 3000g C
“H,0 » (N (6%)
3-Nitropiridin
7 NN
= S50.H
HaS50,,, 320°C IV N (hi¢u sudt rit thdp, néu cé xdc tic
-H0 — 12 mudi Hg> c6 thé dat 70%)
Axit piridin-3-sunfinic
Br
Bi,, 300°C
= [N (39%, néu c6 mat oleum 66% c6 thé dat 85%)
3-Brompiridin
HgOCOCH,
Hg(CH,C00),, 20°C. @ . } . -130°C @
> ___N"-HgOCOCH,|CH,C0OO m N (50%)
N-(Axetato thity ngan)- ' N-{Axetato thily ngan)-
-piridini axetat -piridin

Hoat tinh cua piridin va sy dinh hudng tdc nhan electrophin vio vl tri 88 3 (hoac 5)
la do trong cdu tric cong hudng, cdc vi tri 2, 4, 6 b duong hod vi do tinh bén cua trang
thdi chuyén ti¢p quyét dinh :
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VEOCZ [QEHQ(EHQ( ]
~
O LB (I (1)

Vae C, /E A~E A E
— > |l JH <, JH | JH

(I (1T iy
E H
VaoC4 4
e[ e 0 e 0|
N
I (U") (111"y

Trong cdc cdu tric gi6i han trén, cdu triic I cha sy tdn cong vao C, va cdu tric 117
clia su tén cong vio C4 dac biet khong bén vi cau tao bat tit ctia nguyen i N am dién bi vi
pham va su dinh vi dién tich duong trén nguyén tit N am dié¢n lam tang ngi nang cua trang
thdi chuyén ti€p so véi trang thai chuyén tiép clia s tan cong electrophin vio vi tri 3.

Khi trong vong cé nhém thé loai mét & vi tri 2, 4, 6 thi phan ting thé electrophin dé
dang hon vdo vi tri s6 3 (hodc 5). Néu nhém the loai m6t manh chi¢m vi tri s6 3 (hoac 5)
thi s& dinh hudéng tic nhén electrophin vao vi tri s6 2. Thi du

f\/gr OCHs | gNO, ¢ —230:060C, @282“* +H, O (70-75%)
N N

3. Phan ting thé nucleophin (Sy)

a) Phdn img thé nucleophin rdi ddc trung cho tinh chdr ciia piridin. Phan (ng the
dién hinh cho su thé nucleophin vao vi tri s6 2 ¢a piridin la cdc phan (ng amin hod theo
Chichibabin, aryl hod theo Ziclo (Ziegler) va ankyl hod :

NaNﬁszﬁHs(CH3}2. 100("'(:L — 0
- Hz g e | ~N aOH NH2
NHNa
2 ' 2-(Natri amino)piridin Z-Ammopmdm
-
C6H5L1 . ~ |
~LiH i ~ - CH;
2-Phenylpiridin

H—C4H9Li N -~
~LiH i < Mn-c WHg

118 2-n-Butylpiridin
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D¢ giai thich khd ning the cfing nhu hudng thé nucleophin vao vi tri s6 2 (d6i khi
vao vi trf $0 4), ngudi ta cin cif vao cé tric cong hudng cia piridin va tinh 6n dinh cia

trang théi chuyén tiép :
it Ch - Cl
N

Vio vi tri 2 (hoilc 4)

_ N Nu Nu
| + Nu— (11 (11D
N
Vo vi trf 3 H ~H
Nu > Nu <> | 1 Nu
N
(1) (I

Tat cd cic cdu trdc trén déu khd 6n dinh vi tinh am dién cao cua nguyen tir N,
trong d6 cdu tric [ dic biét 6n dinh vi su tich dién am trén nguyén tir am dién N di gii
thich hudng the vao vi trf 2 ctia piridin. Sy th€ vao vi tri s6 4 chi xay ra khi tic nhan
nucleophin ¢6 tinh 6n dinh cao. Thi dy :

& ma CH;—C¢H;
@ + CgHsCH,Li —S0mat0; . +LiH
N I

e

N
4-Benzylpiridin
b) Phdn itng thé halogen hay nhém nitro trong vong piridin
Halogen vi nhém nitro & vi trf 2 hodc 4 trong vong piridin dé dugc thay thé boi
cdc tac nhéan nucleophin. Cic 4-halogen hoat déng hon 2-halogen nén cdn cd thé wr dime
hod. Cdc 3-halogen rét bén viing, khé thay thé, khi cin phai thay thé ngudi ta phai cho

thém xuc tac :
+ CH;ONa/CH;0H, © E/\/”\
~ NaCl TN

N~ OCH,
| — 2-Metoxipiridin
NOa
2-Clopiridin + KOH/H,0, t* . = I j X |

_KC]. T OH — . O

!

2-Hidroxipiridin H
o-Piridon
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CﬁHjNHz, 1.0 . / \
o NQ NHC¢H;

N/ N | —] 4-(Phenylamino)piridin
4-Clopiridin 20C.3ngdy |y Cw N.CI”

4-Clo-N-(4-piridy])piridini clorua

H"J y 600 I
— ~ HNO, — _

4-Nitropiridin 4-Hidroxipiridin v-Piridon
Br B NHQB
I I
= l 160°C =~ |
- + 2NH; ———— [ + NH,Br (65%)
3,4-Dibrompiridin 4-Amino-3-brompiridin

Br _ NH,
= CuS04, 140°C, 18atm, 18 gidy =
Q + NH, > E}:‘j’ + HBr (88%)

Tat ca cdc phan (ng trén déu 1a cdc phin ding Sy2 hay con goi 1a phan tng cong -
tich, cong tac nhan nucleophin, tich mot anion. Néu thay thé halogen trong 3- hay
4-halogenpiridin bing cach cho tuong tdc v6i tic nhan nucleophin manh thi co ché sé
chay theo ki¢u tdch - cong & vi trf 3 va 4 qua 3,4-dehidropiridin (tuong &t dehidrobenzen).
Thidu .

= | Al
X NH
N iy 2 NHZ
K.NH:;‘[NH:; léng = H... NHz_ = =
(R
Cl — HCl £ % P
g @5%)  (25%)
S
3- va 4-Clopiridin 3,4-Dehidropiridin 4-Aminopiridin - 3-Aminopiridin

Chi y la trong di€u kién nay khong tao ra 2,3-dehidropiridin tir 3- cling nhu tir
2-halogenpiridin.

Trong mot s& dieu ki¢n nhat dinh khdc, piridin con 6 thé bi the theo co ché goc (Sg).
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4. Phan ing oxi hoa va khi
a) Phdn idng oxi hod

Piridin bén vdi chét oxi hod. Thi du, dung dich KMnO, trong 6ng han kin & 100°C
c6 thé oxi hod piridin chi véi t6c do cham thanh cdc san phdm phé v& vong phic tap.
Néu chit oxi hod 12 peroxit, piridin bi chuyén ho4 thanh N-oxit nhw mot amin bac ba :

¢ N0 HCW—O‘]

Piridin N-oxit

/Ny _Ha0:/CH,COOH, 65°C |
_ “H;0

Piridin N-oxit 13 chat hoat déng, dé the electrophin hon piridin va dugc dung lam
chdt trung gian trong viéc téng hop mot s6 din xudt ciia piridin. Thi dy, nitro hod piridin
& diéu kién nhiét do rat cao duge 3-nitropiridin (xem phan 1ing th€ electrophin) con nitro
hod piridin N-oxit & diéu kién nhiét do thdp hon dugc 4-nitropiridin N-oxit réi loai dé
dang oxi bing PCl; :

7 N HNO;¢/H350,4, 90°C _@ PC _<:>
__N-0 0,0 » O,N< "N-O —Poci,” O,N N

4-Nitropiridin N-oxit (90%) 4-Nitropiridin

Phin img oxi hod cdc ankylpiridin chi xdy ra & mach nhdnh gi6ng nhu céc
ankylbenzen tuy theo chét oxi hod va nhiét d6 thu dugc céc san phdm oxi hod khéc

nhau. Thi du :
KMnOy/H,0, € 2 CO0
> A (57%)
CH; N
6-Metylpiridin-3-cach
l@’CJ{S e.y piridin-3-cacboxylat

CH; N seon 100 (Pl
> . (76%)
5-Etyl-2-metylpiridin HOOC

Axit 5-etylpiridin-2-cacboxylic

Se0x/Hz80,, 300°C, #~ COOH 7
> A —o— &I T 3w
HOOC N 2 N
Axit piridin- Axit piridin-
-2,5-dicacboxylic ' -3-cachoxylic
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b) Phdn img kit

Piridin dé& bi khir hoan toan hay khéng hoan toan tuy thudc vao chat khir va diéu
kién phan tng : o

Hy/Pt, CHiCOOH, 20°C

> (95%)

' N

H

Piperidin
Na/C,H;OH N

> (~ 60%)

N

x : H
| @ 1 1,2,5,6-Tetrahidropiridin

LiAlH,

=2_)

1,2-Dihidropiridin  (khong bén)

Na/NH;i6ng | Q - 70%)
~ T70%

. . f

1,4-Dihidropiridin (khong bén)

A

V. MOT sO HQP CHAT THIEN NHIEN VA DUQC PHAM CHUA VONG PIRIDIN

1. Mét s& hgp chét thién nhién loai ankaloit chita vong piridin nhu
nicotin, anabazin... (xem phan ankaloit).

2. Mot s& dugc pham c6 nhan piridin

a) Vitamin PP : fj—co]\m2

Vitamin PP ¢6 tén bén hé théng 12 nicotinamit, c6 trong gan, thdn, sita dong vdr,
méam hqt ngii coc va rau. Vitamin PP duge ding d€ chita cc bénh viém rudt, viém niém -
mac miéng, thi€u ning tudn hoan ndo.
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b} Vitamin By CH,OH
HO. _~~_CH,0H
|
CH, N

Vitamin Bg c6 tén riéng la pirodoxin hay piridoxol, c6 trong vd tréu, dua hdu, rau
xanh, Iong dé 1rimg. Thiéu vitamin By s& gy ra bénh r6i loan thdn kinh, thi€u méu.

¢) Thudc chong lao gém nhdém cdc chdt sau day :

CONHNH, -
NHNHCO-{
e 7 4
@—CONH—N=CN—Q—OH l H,C
X N
OCH, NHNHCO—@N
Ftivazit Tubazit (hay niazit) Metazit

Ngoai ra, con nhiéu hop chédt chifa vong piridin khac ¢6 téc dung chita nhiéu bénh
khéc nhau nifa. Cé thé néi ring piridin 12 hop chat di vong ¢d ¥ nghia 16n cé vé mat hoc
thuat 14n mat thyuc tién trong s6 cdc hop chi di vong.

§7. HOP CHAT D] VONG THOM 6 CANH NGUNG TU
CHUA 1 D1 70 NITO

Cic hop chét di vong thom 6 canh ngung tu chita mot di t6 nito tiéu biéu la
quinolin (hay benzo[b]piridin) va isoquinolin (hay benzo[c]piridin) :
5 4 5 4

67 | X3 67 | X3
b c
T A2 7 o N ]
s N g 1
Quinolin Isoquinolin
I. PHUONG PHAP TONG HQP

1. Téng hgp quinolin

a)Tong ho’p Scraupo (Skraup)

Téng hop Scraupo Ia phuong phép phd bién va chung nhit dé diéu ché quinolin va
céc din xuat cha nd tir anilin hodc anilin the (c6 it nhéat mot vi trf ortho tr do) véi
glixerol c6 mat axit sunfuric va chét oxi hoé nhe (thudng 1a nitrobenzen).
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. o —~
@N + B ~CH-CH, H,80,4.CyH;NO,. 130°C @fj +4H,0 (85%)
H | | N

2 OH OH OH

Qua4 trinh phan {ing xdy ra nhu sau :

CH, ~CH~CH, %CH2=CH-CHO _
OH OH OH 0 T
O Tl 2= (8 2 0
|| —H20 N/

H

bopno-Minlo (Dobner-Miller) da cdi ti€n phwong phép Scraupo bang cdch thay
glixerol bang andehit no va chét oxi ho4 12 oxi khong khi :

o =
@ + 2CH;CHO —2%%41.0;, @\i + 3H,0
NH, N7 CH;

2-Metylquinolin

Combe (Combes) diing hgp chat 1,3- dxcacbonyl khong cin chét oxi hos :

CH; 1)Dun séi | gity CH - CHy
o o
ONH; CH3COCH,COCH, —2H250,4.100°C m +2H,0
' . N CH3

2,4,6-Trimetylquinolin

Kno (Knorr) ding: 3-xetoeste trong H,SO, dic & 80 — 100°C thu dﬁqc é—quinolon,
con Conrat-Limpac (Conrad-Limpach) dua 1én nhiét d6 cao hon (240 - 250°C) thu duge
4-quinolon :

C
s B
CH,COCH;C00C,H;, Hy5044, 80-100°C |2 e
- > Lo —
NH, ~ CHsOH N —H0 o
‘ | - |
: H H .
4-Metyl-2-quinolon o
@\ CH3C0CH2COOC2H5- 240-250°C N @ CH_COOC2H5 m
NHZ -H,0 _ N—C . - C,H;0H | CH,
H CH:. H

2-Metyl-4-quinolon
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b) Téng hop Fritlendo (Friedlender)

Tong hop Fritlendo dua trén su ngung tu cic o-axylamin véi cdc hgp chat
cacbonyl c6 nhém metylen o c6 mit xiic tdc axit hay kiém. Thi du :

CH;,
@CHO oS _NaOH | @j £ 2H,0
NH; CHO

2. Téng hgp isoquinolin
a) Téng hop Bislo-Napiranski (Bischler-Napieralski)

Téng hop Bislo-Napiranski dua trén sy déng vdng dehidrat hoa ctia cc din xuét
N-axyl-B-phenyletylamin thanh 1,4-dihidroisoquinolin, sau dé dehidro hod ti€p thanh

hgp chat isoquinolin :
(\ _CH,COC1 r\l P:Ogtetralin, PG, 190°C 19o°c
NH, - HCl =N =N
0 CH3 : H,
(95%) (83%) (93%

i -Metylisoquinolin
Picte-Spenglo (Pictet-Spengler) da thay axyl halogenua bang andehit thu duge hop
chat enamin. Enamin déng vong nhd xic téc axit thanh hop chét 1,2,3 ,4-tetrahidroisoquinolin,
chét ndy duoc dehidro hod thanh san phim :

CH,0, HCHO/M,0, t° CH0 HC1 20%, 106°C CH,0 PAC. CH,O, =
NH," "o N N #N
{100%) (80%) {90%)

B-(3-Metoxiphenyl)etanamin _ : 6-Metoxisoquinolin

b) Tong hop Pomeranzo-Frizo (Pomeranz-Fries)

Téng hgp Pomeranzo-Frizo duya trén su ngung tu cia cdc andehit thom véi cic
o-aminoaxetal va déng vong tié’p theo dudi anh hudng cha xdc tic axit. Thi du :

~ _HNCH,CHOGH)YCH, | @vrCH(Ocsz)z
HO - H;O

- 1DH,S0,76%, 8°C

—2C,H,OH =
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Il. TINH CHAT VAT Li

1. Quinolin va isoquinolin déu 13 nhitng chat 16ng, s6i & 238°C va 240°C,
isoquinolin dé dong dac (i =24,8°C) con quinolin déng dac & nhiét do kha thdp
(1ne =—-19,5°C). D hoa tan trong nuéc cla ching khdc nhau : trong khi isoquinolin hoa
tan rat it trong nudc lanh thi quinolin hoa tan {t trong nudc lanh, dé tan trong nu6c néng.
Quinolin va isoquinolin c6 thé tron 14n véi nhiéu dung moi hita co.

2. Tinh chat phd

a) Phd tit ngoai chia quinolin va isoquinolin ¢6 nhiéu nét giéng véi naphtalen, chi

khdc 12 sy hdp thu séng dai (= 300nm) ing véi su chuyén mic 7 — n di che phu tin

hiéu twong tr ing véi sy chuyén midc n —> n (xem bang XIV-7).

Bdng XIV-7. Phé hap thu t{f ngoai clia quinolin va isoquinolin

Chat Dung méi Anay (188), nm
Quinolin Nude (pH - 6) 226 (4,26), 275 (3,51), 299 (3,46), 312 (3,52)
Isoquinolin Hex.a.n 216 (4,91), 266 (3,61), 306 (3,35), 318 (3,56)
Naphtalen Hexan 221 (5,0M), 275 (3,75), 297 (2,47), 311 (2,40)

b) Phé NMR clia quinolin va isoquinolin giéng naphtalen vé vang do chuyén dich

hod hoc va tuong tic spin-spin, nhung khdc 1a trong phd cua quinolin vA isoquinolin
khéng biéu hién cdc nguyén tir twong duong va cdc tin hi¢u 8 clia cic nguyén t bén
canh N déu 16n hon cdc nguyén tir khic tuong tng trong vong.

Phé 'H-NMR (ppm)

' 78 77 80 _ 77 15
75 74 Ny 7.3 7.6 8,5
16 /8.8 75 >
: 8,05 79 91
Phé *C-NMR (ppm)
1337 1280 1355
l 128,0 127,5l 135,7 1262 | 1202
1250 126,3 Ry, 1208, 130,1 Ry 142.7
129,0 £ 160,0 127,0 P
. 129,2 127,3 | 1522
148,1 1286
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. CAU TRUC PHAN TU

Quinolin va isoquinolin 14 nhing hé¢ vong ngung tu cé 10em, cé nhiéu nét ciu tao
giong naphtalen, tA/ du : 40 dai cdc lién két 1-2, 3-4, 5-6 va 7-8 mang tinh chat cha lién
két doi nhiéu hon céc lién két 2-3, 6-7,... cdn lai

0,145
0,143 l

0136 . 0136 o139 ¥ 0,135

N
0,143 0,143 0,144 L0139
0136~ w0136 0,138 0.142 0,134
0,143
. 0,138
D¢ dai cic lién két trong naphtalen (nm) D¢ dai céic lién két trong ion quinolin (nm)

Gidng nhu trong piridin, nguyén it nito trong phan tir quinolin & trang thai lai hoa
sp2 va ¢On mot cap electron chua lién két sp2 nén su phan b6 mat d6 electron khong déu,
nhung vi 1a hé lién hop thom nén mat do electron trong quinolin chuyén dich mot phdn
sang vong benzen, thé hién & sy phén bg dién tich nhu sau ;

+0,050 0011 +0,068
0004 " 0,003 0,008
L)
+0.077 20,016 +0,104 -
N

0,805 : 0013 0,784

Cau trdc nhu vay d3 anh hudng t6i tinh chat, dac biét t&i chiéu hudng phan ng
trén vong quinolin va isoquinolin.

IV. TINH CHAT HOA HOC

Nhin chung, quinolin va isoquinolin thé hién tinh chat cia mot bazo, tinh chat the
electrophin wu tién & nhan benzen va tinh chat th€ nucieophin wu tién & nhén piridin.

1. Tinh bazo

Quinolin va isoquinolin 1a nhitmg bazo yéu twong duong véi piridin, IpKal cha
quinolin 1a 4,82, ctia isoquinolin 14 5,14, trong khi cda piridin 14 5,2. '

Quinolin ¢6 thé tao mudi bac bon vdi ankyl halogenua goi 1& mudi N-ankylquinolini
halogenua. Mu6i nay phin tng dugc v6i bac oxit 4m thanh bazo amoni, d6 1a mot bazo
gia (pseudobase), sau d6 chuyén thanh N-ankyl-2- vad N-ankyl-4-hidroxidihidroquinolin,
r6i chuyén hod ti€p dé dang thanh N-ankyl-2 va N-ankyl-4-quinolin.
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2. Phan itng thé electrophin (Sg) |

Phan ing th€ electrophin & quinolin hay isoquinolin d& hon ¢ piridin. Trong méi
trudng axit manh, quinolin va isoquinolin di vao phan dng & dang mudi, nén sy thé xay
ra & bén vong benzen (vi tri 5 va 8). Trong moi trudng axit yéu, su th€ electrophin wu tién
xay ra & bén vdng piridin clia quinolin véi hiéu suft thap. Thi du :

1YHNO, /H,50,,0°C
N’ “H0

(52%) (48%)
5-Nitroquinolin 8-Nitroquinolin
QI
=N — -H,0
(90%}) _ (10%

5-Nitroisoquinolin  8-Nitroisoquinolin

2) Bazg @\/\j s
2 > . 6% + 0,7% cic d6ng phan 5 va 8
N 1,0 N (6% o gPp )

3-Nitroquinolin

3. Phan ing thé nucleophin (Sy)

Quinolin vi isoquinolin ¢é thé tuong tdc vdi cdc tac nhan nucleophin manh va ¢6
tinh chon loc cao twong tu piridin. Trong cdc phan ng nay, tic nhan nucleophin tin
cong wu tién vao vi tri 2 clia vong quinolin va vi tri 1 cha vong isoquinolin: Thi du :

~ 1)NaNH,,t°
N ““Hz,_NaOH N’ NH2

2-Aminoquinolin

1)C,H;MgBr, 150°C

X 2H,0 . X
_N ~ _H,-MgBOoH _N

2H;s
1-Etylisoquinolin
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4. Phan iing oxi hoa va ki
a) Phdn ving oxi hod

Quinolin va isoquinolin tuong déi bén véi céc tdc nhan oxi hod thong thudng. Néu
dung chat oxi hod manh, vdng benzen cia quinolin bj v&, con & isoquinolin thi hoac 1a
vong benzen hoac 14 vong piridin bi v :

N N\~ COOH

Axit piridin-2,3-dicacboxylic

SRS e
N\ > +

COOH COOH
Axit piridin-3,4- dlcacboxyhc Axit phtalic

b) Phdn ving khit

Quinolin va isoquinolin tuong d&i bén véi céc tic nhan khir hod yéu. Véi céc tic

nhén khir hod manh nhu Sn/HC] Zn/HCl, Hy/Ni... thi vong piridin bi khit (cong hidro).
Thidy:

N

1,2,3,4-Tetrahidroquinolin

V. MOT $6 HQP CHAT cH HOAT TiNH SINH HQC CHUA VONG QUINOLIN VA
ISOQUINOLIN

Mot s6 hop chat thién nhién chita véng quinolin nhu quinin (kf ninh), hodc chita
vong isoquinolin nhu papaverin 1a cdc chat ankaloit (xem phén ancaloit).

Mt 56 hop chat tong hgp chita vong quinolin duge din g lam thudc chita bénh nhu
sopcain (sovcain) 1a chat gay mé manh, plasmoxin 1a thudc chdng s6t rét :

CONH[CH;,N(C,Hs), CH3CO SN

~N e

_ N

N™ "O{CH,];CH3.HCI NHQH[CH2]3N(C2H5)2
Sopcain Plasmoxin ~ CT13
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§8. HOP CHAT D] VONG THOM 6 CANH CHUA 2 D T0 NITQ

Céc di vong thom 6 canh chifa hai di t6 nito ¢6 tén chung 12 diazin :

4
4 4 N
6 2 6 J 2 6 2
N® NT N
1 1 1
Teén he théng : 1,2-Diazin 1,3-Diazin 1,4-Diazin
Teén riéng : Piridazin Pirimidin Pirazin

Cac hop chat diazin ¢6 vi tri quan trong trong dugc pham. Nhiéu din xuii ciia
pirimidin va pirazin c6 mat trong nhi€u hop chat thién nhién quan trong. Dic biét, nhiéu
din xu4t amino cia pirimidin 14 cdc bazo trong c4c nucleotit cha axit nucleic - moét hop
chdt cao phan tr thién nhién gilt cdc théng tin di truyén va ¢ vai trd quan trong trong
chuyén hod sinh hoc.

Riéng cdc dan xuét cha piridazin cho dén nay van chua tim thdy trong thién nhién.

|. PHUONG PHAP TONG HOP

1. Téng hop piridazin

Cho ngung w cdc hop chat 1,4-dicacbonyl véi hidrazin, sau d6 dehidro hos san
phdm dihidro trung gian :

" HN-NHyCH;COOH R S
3 - LN T X
0 N N’

- Hop chat 1,4-dicacbonyl ¢6 thé 1a 0=CH-[CH2]24CH=O, RCO-[CH,},-COR,
2] . . CH‘—CO\ N N Y L)
. RCO[CH,],COOR’. Néu 12 RCOCH=CHCOR hay | /O thi khong cdn phai tién
CH-CO
hanh dehidro hod b8 sung.
2. Tang hop pirimidin _
Cho ngung tu hgp chat 1,3-dicacbonyl véi ure hay hop chét 3-aminocacbonyl véi

fomamit :

130 ' . 17HRHOUC 3R
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N

N ' o N-H N
O N HQL HCL CHOH, (‘ N (\ (73%)
-0 N-oH
2-Pirimidon 2-Hidroxipirimidin

[ + H,N Pipridinaxetat, t°

;)
TR I N) (60%)

Hop chit 1,3-dicacbonyl con c¢6 thé 12 B-xetoandehit, B-xetoeste, este cha axit
malonic...

3. Tong hgp pirazin

Cho ngung tu cic hgp chét 1,2-dicacbonyl v6i céc hop chat 1,2-diamino hoac thay
hop chét 1,2-dicacbony! bang hgp chat 1,2-dibran ; sau d6 dehidro hod cac san phdm

trung gian :
O HoN~_
cH? 2" NCH, N
(IZH\ + 'CH2 ~3H,0° [N] -H2 [ ]
O  HN/ ,
ET’. H,N }‘1
T, ) (J
+ I
CH CH —ZHBI‘ [ j —2H2
By Br~”
P1perazin

IL. TINH CHAT VAT Ui

Piridazin 1a chét 1éng c6 phiét d6 néng chiy thdp (t,, =6,4°C) nhung c6 nhiét do
s6i cao (t;=204°C), vi ¢6 momen ludng cuc 16n (3,94D). Pirazin la chét ran
(t, —54°C) c6 nhiét do soi thdp nhat trong ba diazin (tg= 121° C) va ¢6 momen ludng
cuc bang khong.

Cic diazin déu khéng mau, dé tan trong nudc.

| Phé cta cic diazin tuong ty phd chia piridin. Trong phd UV, céc diazin thé hién
2 van phé & khoang 250 nm (ng véi sy chuyén mifc = — 7 va khoang 300 nm ting véi
su chuyén miic n — . Céc van phé IR cia cdc diazin dic trung cho vong thom, tir
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1600 dén 1400 cm . Phé NMR ciia c4c diazin biéu hién c6 nhitng cap C va H wong
duong, d6 chuyén dich hod hoc & clia cdc nguyén tu B¢ va 'H & ben canh nguyén tir N
16n hon cGa cac nguyén tir B3¢ va 'H khdc, con twong tic J cla hai proton ké nhau thi rat

khéc nhau (xem bang XIV-8).

Béng XIV-8. Mdt s& dif kién v tinh chit vit li cha cac diazin

Tinh chat Piridazin Pirimidin Pirazin
toe, °C -64 22,5 54
i, "C 207 124 121
WD 3,94 2,1 0,00
To>7 246 243 260
UV, nm "
n—n 340 298 328
1,6 | S 7.1 f\N [Nj
3y, ppm 9.2 N//N 8,6 N/) 92 N
214 (\\\N
NMR 3¢, ppm 156,4 N/) 1580
5 .
33 N
]Hl—Hz’Hz 5,4E‘\j\l @ [ j 1,8
N~ N NZ

il. CAU TRUC PHAN TU

Céc diazin déu 1A cdc hop chat vdng 6 canh khéng déu, phéng chita hé théng 6em,
nhung phén b6 khong déng déu giifa cdc dinh. Mit khéc, vi ¢6 hai nguyén to N am dién
trong phén tir nén mat do en cia vong bi gidm di. Thi du, & pirimidin va pirazin :

+0,082
+0,102 :

-0,007 IN 0,161 +3.041 +0,041
+0,102 ) 0,115 +,041 +0,041
N N

0,161 —0,082

Cic diazin déu c6 cau tric cong hudng, thi du ¢ pirimidin :
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Q Q (;J;‘_" ';)N]

(VII) (VIID)
Nhu viy, mat do6 electron 7 tip trung trén hai nguyén ti nito cta céc diazin, con
trén cic nguyén tit cacbon bj thi€u hyt electron =, riéng nguyén tir C; cha pirimidin vin

gilr dugc can bing electron 7. Diéu d6 anh hudng 16n t6i kha néng va hudng phan iing &
cic diazin.

IV. TINH CHAT HOA HOC

Céc diazin ¢6 tinh bazo yéu, tham gia phan ing the electrophin y&u hon piridin,
phén iing thé nucleophin va bi oxi ho4 khi gdp cic tdc nhan nucleophin va oxi hod manh.

1. Tinh bazo
Diazin 14 loai bazo yé'u, trong do pirazin ¢6 d6 bazo nhé hon ca :
Diazin : Piridazin  Pirimidin ' Pirazin
pK, : 23 1,3 0,6
Cic diazin c6 thé tic dung v6i cic ankyl halogenua tao musi N-ankyl
diazinihalogenua : _
~r-CH, CeHg, °s0i |7 SCH
LN woEg =22t T8I (s
_ ITI . |
3-Metylpiridazin 1,3-Dimetyl- 1-piridazini iodua
NH,
4 OC
f\,l\ + Ciy CHO-GHOH, 100°C [ l
N CH, N CI-I3
4-Amino-2-metylpirimidin 4—Arn£ino-1.2-dimetyl- —p]_mmdlm iodua
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N N

N - NH
()—NH2 4oy _CHOR20C [ O le_

N N,

!
CH,
2-Aminopizarin 2-Amino-4-metyl-4-pirazini iodua
3 cac phan iing trén, nhém ankyl t4n c6ng wu tién vio di t8 nito it bi 4n ngit khong
gian va dugc hoat hod bdi cdc nhém thé cé sin trong von g.
2. Phan iing thé electrophin (Sg)

Sur ¢6 mét cha di t6 thit hai & trong vong lam cho cdc diazin tham gia phan ing thé
electrophin khé khin hon piridin. Cic diazin khong ti€p nhan cdc tdc nhan nitro hod va
sunfo hod. Riéng pirimidin dugc brom hoa dé& dang hon piridin khi ¢6 mat HCl va vao vi

tris6 5
A N _HQL160°C Br
'(\ﬂ + Bry \(\) + HBr (66%)
N

5-Brompirimidin
Su nitro hod va sunfo hod cé thé thuc hién véi cic diazin c6 sin cdc nhém the day

electron manh d€ hoat hod nhén, con su halogen hod chi cdn c6 mat cdc nhém ankyl 12
dia. Thidu ;

. _ _
_ O,N
NH =N HNO3/CH3;COOH, 20°C 2 N-H .
h = 1] = > L #5%)
CH3 N O CH3 N/"“'OH -H0 N (3

CH;
| I
H H
6-Metyluraxin 2,4-Dihidroxi- ' 6-Metyl-5-nitrouraxin
. -6-metylpirimidin '
N o Ci
() +a, S2C, [ T + HCl (67%)
N”CH; CH;
2-Metylpirazin 3-C10-2-metylpirazin

3. Phan itng th& nucleophin (Sy)

Céc diazin c6 thé tham gia phan ting th& nucleophin & cdc vi tri 6 va p- so véi N
trong vdng véi cc tic nhan nucleophin manh nhir cdc hop chat co - kim, ... Thi du :
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Z | [CH;,]3CH;3

Z L CH,[CH, J,Li, ete.20°C _
S

. “LiH N
N N
3-n-Butylpirazin
f\N 1) CH,Li/Tol CeHs
< ! - 2) HCl . 2
R s = N (20%)
N NH,
2-Aminopirimidin 2-Amino-4-phenylpirimidin

D6i véi cac ddn xuat halogen cha cac diazin thi cdc halogen & xa nguyén tir N dé
bi the¢ hon cic halogen & gin nguyén tor N khi gip céc tdc nhan nucleophin manh nhu
CH30 ™, RNH;, cdn khi gép céc tic nhan nucleophin thong thudng lai tao duoc lién két
hidro véi N thi sé& th€ cho cdc halogen & gin nguyén tit N. Thi du

1 ~ OCH,
Cl Cl
~x o =%
| [+ CHoNa —2OEBT, [ T 4 NaCl
al Cl |
3,4,6-Trimetylpiridazin 3,6-Diclo-4-metoXipiridazin
R
Cl Cl | |
I\' CHAOH ¢ CH’NI\\"’CI el
&7 cuNER Lo
Cl ' 2~ C\1:12 ClI' N
OH

3,4,6-Trimefylpiridazin 2-(N-ankyllamino)etanol  4-[N-ankyl-N-(2-hidroxietyl}lamino-
-3,6-diclopiridazin

Cl _ OCH, Cl
=N CH;OH,#° =N =N
| //L = ..;[(31 | /J\ + 0 /)\
N CI N €l N OCH,
(~50%) (~50%) '
2 4-Diclopirimidin 2-Clo-4-metoxi- vi 4-clo-2-metoxipirimidin

4. Phan ing oxi hoa

Céc diazin rit bén viing véi cdc chét oxi hod. Nhung véi céc chat oxi hod manh
nhu céc peroxit ching cé thé bi oxi hod thanh cdc mono- hoéc di-N-oxit. Thi du :
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g

CH3~|Z:1 + H,0/CH;0H, 60°C__ CHB\K:]\ N CH3ﬁN l
CH, N CH, SN~ CH,
} )
' O 0
(62%) (24%)

V. MOT 56 HGP CHAT DIAZIN CO HOAT TINH SINH HOC

1. M6t s8 hop chat thién nhién

a) Mét s vitamin chita vong pirimidin

_ Vitamin By; c6 tén 12 axit crotic, hinh thanh trong c¢ thé tir axit cacbamylasparaginic,
¢6 vai trd quan trong trong sinh tng hop céc axit nucleic clia co thé.

- Vitamin B, hay thiamin (xem phén azole).

OH OH
N = ]
Ho’l“ COOH 04\1?1 COOH

AXit crotic H

b) Mot s6 bazo di vong trong axit nucleic » Xitozin va thimin c6 téc dung kich

thich sy phat trién va sinh séan € bao.

o) NH, )
PR e
OA‘D,I oW N

H H

2. Mt s8 dugc pham tong hop

o e o
HN)‘\IF 1A CH:0H Im)fg}sl CHfN-jHCI
| | | 3

O pll O 1}1 0 1\II
5-Flouraxin Pentoxin Veronan Ditrazin
(chong ung thu) {chong sot) (thudc ngl) (chong giun sdn)
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cH
NH-SO
SEENS! w0
| N~ NH-SO;, CH,0" N~ NH,
CH~CH<O)-Cl
' Cloxiclizin " Sunfapirazin Sunfapiridazin
(chdng di ing) {chdng vi tring) (chdng vi triing)

VI. GISI THIEU CAC BENZODIAZIN, TRIAZIN, TETRAZIN VA PURIN

1. Cac benzodiazin

Céc benzodiazin gém ¢6 : phtalazin, xinnolin, quinazolin va quinoxalin.

oo O O O
1
- N N’.N ) N) . Nf

Phtalazin Xinnolin - Quinazolin Quinoxalin
' Chc vong benzodiazin c6 nhiéu dac diém vé cdu tao va tinh chat giéng vong
benzopiridin.

Dén xudt hidrazinylphtalazin a oai thudc giam huyét dp:

NH-NH,
"N N
- N - N !
NH-NH, ] NH-NH;
Apresin Nepresole

2. Cac triazin
Cic triazin 14 cdc di vong thom 6 canh chia 3 di t8 nito. C6 hai déng phén triazin
da biét ; triazin d&i xing (hay 1,3,5-triazin) va triazin khong doi xdng (hay 1,2,4-triazin).
4
4
5 N|/‘\N 3 & N
6~ 22 6., =N2
\H N
1 S
1,3,5-Triazin 1,2,4-Triazin
Cic triazin c6 thé tham gia phan ting halogen hod (Sg) va the halogen cla dan xuit
halogen (Sy). Triazin d6i xing dé bi v& vong khi téc dung vdi cic tdc nhan la amoniac
hay din xut cia amoniac, nhw hidroxylamin, hidrazin.

1BHHHOUCT2A 137



M6t s6 dan xuat clia triazin duge duing 1am thudc trit sau, diét ¢ nhu atrazin, Ximazin :

N N
C,H;NH-7 “"NHCH(CH,), Ol NPNHCH;
N N Nx N C
b
Gl NHC,H
Atrazin Ximazin

3. Cac tetrazin

Cic tetrazin 1 cic di vong thom 6 canh chifa bdn di t§ nito. C6 3 dong phan
tetrazin 13 vic-tetrazin (hay 1,2,3,4-tetrazin), tetrazin d6i xung (hay 1,2,4,5-tetrazin) va
tetrazin khong d6i xing (hay 1,2,3,5-tetrazin) :

4 4
s N5N3 5 Nﬁa N/“‘\N
6| HI 2 6' N 2 L ILT
N N N~
1 )
1,2,3,4-Tetrazin 1,2,4,5-Tetrazin 1,2,3,5-Tetrazin

Cho dén nay chi c6 tetrazin d6i ximg duge nghién ctu nhiéu hon ca. Tetrazin d6i
ximg 1a chat ket tinh mau do ¢6 dnh xanh, néng chay & 99°C, rit khong bén trong khong
khi nén phai bio quan trong dmpun han kin chita khi tro v dé & chd t6i. Chi ¢6 céc din
xudt thé hai 14n & cdc vi trf 3, 6 clia tetrazin d6i xding ton tai duge trong khong khi va
duge nghién citu tinh chat. '

Din xuit halogen cha tetrazin d6i xing c6 thé tham gia vao phin ng the
nucleophin, Thi du :

~ N—N N—N
C6H5< I\>-Br + Ko —SHOH, cﬁH5<\! \>—0H + KBr
3-Brom-6-phenyl-1,2,4,5-tetrazin 3-Hidroxi-6-phenyl-1,2,4,5-tetrazin

Din xuét 3,6-diankyltetrazin d6i xtmg c6 thé tham gia phan tng thu hep vong hay
_ thé€ hai nguyén tir nito qua phan ing cong kiéu Dinxo-Ando.

R—{N_N>—R 2{2; R_<N—N\ R ‘H'*hayt“ j{\;j\ﬂ
R

N=N ) .
H H NH,
3 ,6-£5ianky1- 1,2,4,5-tetrazin 3 ,6-Diankyl- 1,2,~-dihidro- 1-Amino-2,5-ditankyl-
-1,2,3,4-tetrazin -1,3,4-triazole
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6 5
N—-N C¢Hs~C=CH N=N
R \>—R—L—PR]234R—-—-———PR—<
N=N =N C CH
1,4-Biankyl-7-phenyl- 3,6-Diankyl-4-
-2,3,5,6-tetraza-bixiclo- -phenylpiridazin

-[2.2.2]octa-2,5,7-trien
4. Purin

Purin 14 hé vdng ngung tu cha pirimidin va imidazole c¢é 4 di t6 N dugc danh s6
dic biét va 6 dang tautome :

6 S
IN= 8
)8 _ ﬁ

FANS

H

Sy tinh todn mat do electron cho thdy : trong phan tit purin thi vong pirimidin
“thi€u hut” electron, con vong imidazole “du thira” electron. Diéu nay quyét dinh tinh
chét electrophin & vong imidazole va tinh chit nucleophin & vong pirimidin.

Purin 12 mot ch4t rén, néng chiy &216°C.

Purin 13 mot bazo yéu, tdc dung véi axit manh cho mudi nhung chira rd nguyén tir
N ndo bj proton hod (pK, = 2,5). Khi tdc dung véi tic nhan electrophin manh nhu
diazometan trong rugu hay dimetyl sunfat trong kiém, purin & bi metyl hod & nguyén ti
N mang Hs6 9 hay s6 7 :

L?) + CHN, ——2s CD + N,
CH

3
9-Metylpurin
. Khi tdc dung véi céc téc nhan nucleophin, nguyen tir halogen & vi tri 6 (trén vong
pirimidin) dé bi thé hon,

Cl OC2H5
N N—N
< «l\ + C,H;ONa _xe, )\ + NaCl
Cl e
H
2,6,8-Triclopurin _ 2,8-Diclo-6-etoxipurin
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Mot s6 hop chdt thién nhién chita vong purin quan trong nhu adenin va guanin
trong axit nucleic, cafein trong che, theobronin trong cacao va axit uric trong nudc tidu :

@ HzN)\ N) OJ:\?;H I\?Q HOAE]TN/LOH

H3 H3 éH3 H,
Adenin Guanin Cafein Theobromin Axit uric

Cafein va theobromin ¢é tic dung loi tiéu, kich thich hoat déng cta hé thdn kinh
va heé tim mach. Axit uric 14 san phdm chuyén hod cudi cing ctia protein trong co thé, c6
nhiéu & trong phan con rdn (90%) ; phan chim (25%). Trong nudc ti€u ngudi va cic
dong vAt bu sita c6 rat it axit uric. Tuy nhién, nhitng ngudi bi bénh gut (gout) khong thai
dugc axit uric ma s& tich tu & cdc khdp, dic biét & khép géi, gy dau dén. Cé ngudi bi
sbi bang quang, soi than 14 do musi Na* va NHJ ca axit uric két tinh lai ma thanh.

D¢ diéu tri benh git, ngudi ta phai dung homon adrenocoticotropin (ki hiéu la
ACTH) ciing thudc cotison dé thai loai axit uric ra khéi khép. '

§9. ANGALOIT

Ancaloit ld nhém cdc hgp chat thién nhién ma hdu hét la céc di vong chita nito, cé
tinh bazo, c6 trong mot s6 cdy cdi nhdt dink. Tén goi ancaloit ¢6 nghia 13 giéng nhu (oit)
chat kiém (aricali).

Con ngudi biét dén ciéc cdy chia ancaloit tir rit sém vi doc tinh cao va tic dung
lam thudc cia ching nhu ciy 14 ngén, nfm ddc,... Mii t6i nam 1806, F.W. Setuno
(Sertiirner) phan lap duoc tit nhwa qua cdy thudc phién (opium) moét chét ¢6 tinh chét gay
ngl, quén dau manh goi 12 mophin, xuat phat tir chit morpho (morpheus, tiéng Hi Lap)
c6 nghia la “than ngu”. Mophin dugc coi 1a dai dién ddu tién cia nhém chdt méi ¢6

. trong thién nhién ma san nay (ndm 1816) Maisnc (MeiPner) dat tén 14 ancaloit vi tinh

chat giong kiém cba nhém nay. Ch4t ancaloit tdng hop ddu tién do Ladenbuoéc
(Ladenburg) thuc hién ndm 1886 1a chét coniin tir &t-picolin (0-metyipiridin). D4u thé ki
XX, cdc cong cudc téng hop va thir hoat tinh sinh hoc cdc ancaloit phdt trién manh, Tir
khi 6 cdc phuong phap phén tich va phan 1ap hién dai ra d&i, ngudi ta da phit hién duge
mot s6 lugng khéng 16 chat ancaloit cdc loai.
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L SU HINH THANH VA CHUC NANG CUA ANCALOIT

1. Su hinh thanh (sinh tong hdp) ancaloit

Tir ddu thé ki XX, vén dé sinh téng hop cic ancaloit duge nhi€u nha khoa hoe
quan tam. Nam 1912, Trio (Trier) dua ra gid thuyét ring sinh téng hop ancaloit gén lién
vi su chuyén hod amino axit ciia protein trong cdy. Gan day ¢6 thuyét cho rang cic
andehit hinh thanh tir cic monocaccarit d3 ngumg tu v6i amin hodc amoniac thanh céc di
vdng chifa nito (ancaloit).

Nhu vay, sinh téng hop ancaloit con la vin dé md, déc biét 12 co ché phan g sinh
tdng hop nay.
2. Chiic ning cua ancaloit trong cay

C6 nhiéu gia thuyét vé chiic nang clia ancaloit trong ciy vi ancaloit chi ¢6 & mot
s6 cay nhat dinh. C6 mot s8 gid thuyét chinh v€ vai trd ctia ancaloit sau day :

~ Ancaloit hinh thanh dé bio vé cy, vi cac ancaloit néi chung déu rat doc v6i
dong vat.

— Ancaloit ¢6 vai trd gay phat duc cho cay.
— Ancaloit 1a chat dy trit dinh dudng nu6i mam ciy cho the h¢ cay sau.
~ Ancaloit 12 chat trung gian hay chat thai trong qud trinh trao ddi chat.

C6 thé€ ancaloit c6 ca bdn chitc nang trén.

I. PHAN LAP VA TINH CHAT CUA ANCALOIT

1. Phan lap ancaloit

Trong céy, cic ancaloit luén luén & dang mudi véi cic axit hitu co va & méi ho cay
thudng c6 mot diy ancaleit cing nhém, trong d6 ¢6 ancaloit chinh (ham lugng lon) va cac
ancaloit phu (ham lugng nhé). Ham lugng mbi ancaloit thay déi theo mila trong nam.

Dé phan lap ancaloit phai qua quy trinh sau :

a) Nghién nho nguyeén liéu (14, than, r€) thanh bot réi ngam bot vdi dung dich axit
clohidric d€ chuyén hoé hoan toan ancaloit thanh mudi clohidrat dé tan.

b) Loc 14y dung dich mudi (b5 ba cho dé xir 1i & giai doan sau), kiém hod dé ddy
ancaloit hoan toan ra khoi mudi.
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¢) C4t 16i cudn hoi nude (véi ancaloit dé bay hoi ciing nudc) hoac chiét bang dung
moi hitu co nhu clorofom, benzen...

d) Chay cot sic ki hodc sic ki ban mong dicu ché... dé phan lap rieng timg
ancaloit. :

2. Tinh chat chung ctia ancaloit

a) Tinh chdt sinh li

Cic ancaloit néi chung déu c6 hoat tinh sinh i cao, nhi€u chét 1a chéat doc manh
nhu ancaloit trong 14 ngén, nam doc.

b) Tinh chdt vér If

Cic ancaloit khong chifa Qxi thudng 13 chat long nhu coniin, nicotin, chia oxi
thudng la chat rén nhu mophin, cocain... Da s6 ancaloit khong tan trong nudc, tan trong
cdc dung moi hitu co va ddu béo trung tinh. Ph4n 16n ancaloit hoat dong quang hoc va
hau nhu chi quay trai.

c¢) Tinh chdt hod hoc

_ Tinh bazo 13 tinh chat chung néi bat cha cdc ancaloit nhy tao mudi bén v4i axit,
mot s lam xanh gidy quy tim.

_ Tinh bén kém, d& phan huy duéi tic dung clia 4nh sdng mat trdi, tia tit ngoai.
— Nhay véi mot s& thudc thir ancaloit. Cac thuéc thit ¢6 3 loai chinh :

Loai 1 : Tao két tia khi gap ancaloit, nhu thuéc thir Maye (Mayer) : HgCl, + KI +
H,0, thuéc thit Vacno (Wagner) : I, + KI ... '

Loai 2 : Tao tinh thé két tha : AuCl; 10%, PtCl, 10%, axit picric...
Hai loai ndy diing cho céc dung dich ancaloit.

Loai 3 : Hién mau khi gip ancaloit nhu thudc thir Pragendop (Dragendorff) :
BiNO,OH + HNO; + KI — mau vang da cam, thubc thir Elich (Ehrlich) :
4-(N N-dimetylamino)benzandehit trong cén + HCl (cho ancaloit dang N-oxit)... Loai
nay ding cho sic ki gidly, sic ki bin mong.

L. PHAN LOAI ANCALOIT VA CACH DANH $6

1. Ancaloit dugc phan loai theo hai cach

"a) Cdch 1 : Theo thanh phdn nguyén t6 trong phan ti. C6 thé chia ancaloit thanh
4 nhém chat :
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~ Nhom 1 ¢6 céc nguyén‘t(')’ C.H,N;
Nhém2 ¢6 cac nguyén t6 C, H, N,. 0;
Nhém 3 ¢6 cdc nguyént6 C,H, N, S ;
Nhém 4 c6 cdc nguyén t6 C, H, N, O, S.

Cic ancaloit nhém 3 c6 d6 doc cao nhdt, thudng c6 trong ndm doc.

b) Cdch 2 : Theo cdu tao vong co s& chita dj 16 N, phén ra thanh céc loai pirole,
imidazole, piridin, quinolin, isoquinolin, tropan, indole... Ngoai ra, ngudi ta con phéin
biét ancaloit v6i ancaloit phat sinh sinh vat (protoankaloit = biogenamin). Ancaloit phét
sinh sinh vat tao ra tit su phan huy xdc dong vat, cay c6i, chii yéu la cdc amin mach hd
nhu metylamin, histamin va hodenin :

II\IL—/HCHZ—_(_ZHg—NH_z HO—@—CHZ—CHz—NHz
N
| . .
H

Histamin (gy di (ng) Hodenin (1am tang huyét 4p)
2. Cach danh s§

a) Viéc dénh s6 trong vong ancaloit don gian tuan theo vi¢c danh s6 trong céc di
vong da biét. Thi du, cic ancaloit loai tropen dinh s6 theo kiéu vong bixiclo ;
1 2 1 '

7, 7, 2 %
;,H  CHOH
CH; N3 3 CH,~N 8 | "2
OCO-CH 4

6 3 4 6 5 4 g 7

Tropan - * Atropin

‘ b) Véi cdc vong phitc tap hon thi cdch dénh s6 hop 1 12 theo cdch dénh s8 cia cdc
di vong, vdong thom, vong no di biét. '

Thi du, dénh s6 trong phan tir beberin (berberin) theo kiéu ddnh s trong phan ti
pentaphen :

" Pentaphen
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Céc nguyén tir & chd hai vong gidp nhau c6 th€ duge mang s cla nguyén tir ding
tru6c né kém chit a, b... Thi du : sau vi tri 4 13 4a.

¢) Véi cic vong phic tap hon, khong nhung ¢6 nhiéu vong gidp ma con thém cic
vong ¢6 cdu ndi, tic 12 ¢6 cfu tao khéng gian ba chiéu thi cdn chon vong co s& gan
giéng véi vong dd biét rdi ddnh s& vong co s& theo kiéu dénh s6 vong da biét, tiép dén
cdc vong khéc sao cho c6 trat tr hét vong ndy sang vong khic. Néu vong c6 cdc nhém
the 1a cac g6c hidrocacbon mach hé va din xuat clia né thi ddnh s céc nhém thé & cdc
nguyén tir ¢6 s6 nhéd hon truée va dinh s6 hét cic nguyén tir clta nhém thé d6 theo thit ty
tlr vong ra ngoai, sau dé6 méi dén nhém the khic.

Thi dy 1 : Danh s6 trong phan tir mophin, mét ancaloit loai isoquinolin, néu danh
6 tir vong 1soqumolu1 thi réat phifc tap, nén Robinson di biéu dién va danh s theo kiéu
vong phenantren :

.Mophin kiéu isoquinon ~ Mophin kiéu phenantren

Thi dy 2 : d4nh s6 trong phan ti
~cumin (koumin) mdt ancaloit cla ciy 14
ngén loai indole chita vong kiéu cacbazole,
nén ¢6 thé dénh s6 theo vong cacbazole,

Viéc dinh s6 vong rdt quan trong vi
né gidp cho sy dinh vi cdc nhém thé duge 1o
rang va xéc dinh cdu tric theo phuong phip
phd, dic biét véi phé NMR. '

1. MOT $6 ANCALOIT TIEV BIEU

Hi¢n nay, loai ngudi da bi€t trén 5500 hop chét ancaloit thudc khoang 20 loai di
vong ¢o ban khédc nhau va mot loai khong c6 di vong 1 protoancaloit hay biogenamin ;
20 loai ancaloit nhu céc loai pirolidin, piperidin, piridin, tropan, quinolin, isoquinolin,

-mdole... Méi loai lai chia thinh cdc nhém. Thi du, loai isoquinolin duge chia thanh céc -
nhém : papaverin, beberin, mophin... M&i nhém c6 mét s& chit. Sau day la mot s6 loai,
nhém va chat tiéu biéu.
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1. Ancaloit loai imidazole

Pilocacpin ¢6 trong cay pilocacpin jaborandi & Phi Chau c6 tac dung chéng ting
nhin dp va 1am co hep con nguoi mét (trdi véi atropin).

CH,CH,— J CH, “\ N-CH,
O
Pilocacpin -
2. Ancaloit loai piperidin

Bai dién cho loai nay la coniin va piperin.

a) Coniin ¢é trong ndm conium maculatum, rét O:CH CH.CH
C . N ) PARE A
doc, gay té liét than kinh va ho hap. 1TI

b) Piperin 12 ancaloit chinh ¢6 vi cay manh cia
hat k6 tiéu. Piperin 12 mot amit, tinh thé néng chay &
128°C, oxi ho4 piperin bing thudc tim dugc piperonal 12 mot don lugng ¢b gid tri cao.

Q—(&—CH:CH@H:CHQO\ * 0=CH-¢ -0

=, CH =

_ O ) O/ 2 O/C H2
Piperin Piperonal

Coniin

3. Ancaloit loai piridin

Nicotin 14 ancaloit chinh ctia 14 thude Id, ¢6 thé coi la ancaloit loai piridin hay loai
pirolidin. Nicotin 1 chat 1éng khong maiu, trong khéng khi chuyén nhanh sang mau nau.
Véi lugng it, nicotin kich thich thin kinh va lam tiang huyét dp. Véi lugng cao, nicotin
“&n” niém mac ctia hé ho hdp din t6i tlr vong. “Liéu chét” nicotin 1a 60 mg.

oY,

Nicotin
4. Ancaloit loai tropan

Ancaloit loai tropan ¢6 nhiéu nhém : nhém atropin, nhém cocain, nhém granatapfen,...
Pai dién cho nhém atropin 14 chat atropin, dai dién cho nhém cocain 1a (-) cocain.
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Atropin (xem cong thitc & phin dénh s6) c6 trong hai loai cay ca doc duge 1a
Atropa belladonna vi Datura Stramonium, két tinh hinh ling tru, ndng chay & 115°C, rat
doc, 6 tinh chat 1am din con nguoi mit (din déng tir) nén duogc ding 1am thuée din
déng tir dé dé soi khi kham mét.

() Cocain 1a ancaloit chinh cia 14 coca moc & Nam Mi va ddo Java (Indonesia).
(=) Cocain Ia chat ket tinh, néng chdy & 98°C, cé tic dung kich thich hé than kinh trung

uong va giam dau cuc bg nén thudng duge ding 1am thuse giam dau véi lugng thap vi
né rit doc.

N-CH
*  coocH,

H

OCOCH,
H
(dang ghe)

5. Ancaloit loai quinolin

Ancaloit tiéu biéu cia loai quinolin 13 quinin. Quinin’ [ ancalojt thudéc loai
quinolin déng thai thuee loai quinuclidin. (-) Quinin 14 chat rn, néng chiy & 177°C, vi
dang, tich duoc tir vd cay canh kina (Cinchona)", ¢6 tac dung chéng sét rét.

4* I}

] Quinuclidin

6. .Ancaloit loai isoquinolin

Ancaloit loai isoquinolin dugc chia thanh nhiéu nhém - nhém papaverin, nhém
beberin, nhém mophin.., bai dién cho nhém Papaverin 1a papaverin, cho nhém beberin
la beberin, cho nhém mophin 12 mophin.

146

19HHRUUCT3R



“® o
c"gg

a) Papaverin

Papaverin 1 ancaloit tich dugc tir nhua vb qua cy

; ! CH,0 %
papaver sonniferum (cdy thudc phién). D6 1a chét ran, j@QN
e

néng chy & 147°C, c6 tic dung dan vanh, nén duge dung CH,0
dé chiia bénh co thét dai trang, mach mau... CH,
=
'b) Beberin (xem cong thiic ¢ phén danh s6) - | oCH
3
Beberin téch duoc tir 1€ cay berberis vulgaris (son OCH,
thuong son), 1 chat ran, néng chdy & 145°C, c6 tac dung Papaverin

chita bénh ia chay.
¢) Mophin (xem cong thic § phan dénh s6).

Mophin 12 ancaloit dugc tim thdy sdm nhat (nim 1806). D6 1a chat két tinh hinh
lang tru, vi déng, ¢6 tic dyng gay ngl, quén dau, nhung gdy nghién lam con ngudi mat
cam gi4c v 1Am vao trang théi hén loan, mét nhan tinh.

Néu chuyén hod nhém ~OH & C; thanh -OCH; ta duge 3-O-metylmophin goi la
codein, it doc hon va la thudc ho.

Khi chuyén hoé ci hai nhém -OH & C; va Cq thanh hai nhém -OCOCH, ta duge
3,6-di-O-axetylmophin goi 12 heroin. Heroin 1a chdt rin mau tring, 1 chdt ma tuy cyc ki
nguy hiém, cé tdc dung giy nghién manh gip 6 lan mophin.

7. Ancaloit loai indole

Ancaloit loai indole gém cdc nhém : indole nguyén nhu psiloxin (psilocin),
cacbolin nhu hamin (harmin) va strichno (strychnos) nhu strichnin.

-a) Psiloxin

Psiloxin tach dugc tir nam psiloxibe mexicana & Mehico va dugc ding dé diéu tri
bénh tam Ii.
OH

@Q‘CflzCHzN(Cﬂa)z

)
H Psiloxin

b) Hamin

L]

Hamin c6 trong cay peganum hamala, da dugc Pekin (Perkin) v Robinson phan
1ap va nghién cttu cdu tric, né c6 khung cacbolin.
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H

i1 CH,
Cacbolin Hamin

¢) Strichnin.

Strichnin két tinh hinh kim, khoéng mau, vi
ding, néng chay & 268°C. Ngudi ta tich dugc
strichnin tir cay ma tién (strychnos nux vomical).

Strichnin 12 ancaloit thuéc nhém strichno, chita
khung quen thudc cacbazole nén ¢ thé danh s6 tir
khung cacbazole (xem c6ng thitc). Strichnin la chat
 doc bang B, dugc ding lam thudc trg tim, thusc
chéng bai liét,... ' |

§10. KHANG SINH

I. KHAI NIEM

Theo nghia hep, khdng sinh la cdc sdn phdm chuyén hod cida cdc vi sinh vdt c6
khd ndng diét hodc han ché sy phdt trién ciia cdc vi sinh vdt khdc véi litong r&'t nhd.
Theo nghia rong, khéng sinh cdn bao gdm cé nhiing hop chat tir cay cdi bac cao va cic
vit liéu dong vat ¢ tic dung nhu trén.

Cho t6i giita the ki thi XX, ngudi ta da biét t6i hon mot nghin chat khéang sinh, da
s6 thu dugc ti loai nm phét quang, 11% tit vi khudn, 12% tir ndm c4p thap, 6% tir nAm
bao tr, 14% tir cay c6i bic cao.

Dé céc chat khéng sinh tr& thanh duge phidm cén duge thir nghiém 1am sang, chat
ndo ¢6 tac dung chita bénh viém nhidm ma khong c6 téc dung phu c6 hai méi duge. Vi
véy, trong s& hon mot nghin chét khang sinh phan 14p duoc chi ¢6 khodng 50 chat duge
. dung 1am thude. '

Tinh chat khdng sinh cia chat duge ddnh gid bing phd téc dung khang sinh, qua
d6 ngudi ta phan ra ca¢ chdt c6 phé tdc dung rong va phd tdc dung hep. Thude vao loai
phd tic dung rong 13 streptomixin, tetraxiclin, cloamphenicol, neomixin, hanamixin...

Thuoc vao loai phd tac dung hep 1a penixilin, erithromixin, novobioxin...
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HAu hét céc chét khdng sinh duge sin xudt theo con dudng sinh téng hop (1én
men). C6 mot s6 khang sinh duge san xudt theo con dudng bén téng hop nhu tdng hop
penixilin tir axit 6-aminopenixilanic qua su axyl hod. Riéng cloamphenicol va xicloserin
ducc sin xudt theo con dudng téng hop & nhidu xi nghiép dugc phdm bén canh ccn
dudng sinh téng hop.

. MOT O LOAI KHANG SINH THONG DYNG

Cau triic cla cdc chat khang sinh rat phic tap. Dudi day la dai dién cla mot s6
nhém céu triic va ciing 12 nhiing chat khdng sinh quen thudc : penixilin (nhém thiazole),
tetraxiclin (nhém tetraxen), cloamphenicol (nhém benzen) va streptomixin (nhdm
glicozit). '

1. Penixilin

T4t ca céc penixilin déu chda nhén thiazol :

CH
0\3\_1\1‘7:_::'.1_13
4‘: o~ COOH

R-CO-HN" LS m

Tuy theo géc R cha penixilin ma chiing ¢6 tén khic nhau, tuy gdc co ban khéng
déi. Chang han, khi goc R 1a C4Hs-O-CH,- : phenoxymetylpenixilin, C¢Hs-CH,- :
benzylpenixilin, p-HOCcH,CH,- : hidroxibenzylpenixilin, n-CsH - : amylpenixilin,
CH,CH,CH=CHCH,- 14 pentenylpenixilin.

2. Tetraxiclin

Ciu tric cua tetraxiclin 13 tetraxen thé va hidro hod mot phédn, dugc téch ra tir vi
khudn don biac diing lam chat khdng sinh.

Nhém khdng sinh quan trong ndy la tetraxiclin va dn xuat. Tetraxiclin c6
cong thic : |
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Cic din xudt nhu 7-clotetraxiclin (aureomixin hay biomixin) va 5-oxytetraxiclin
(tetramixin). Tetraxiclin ¢6 tinh khdng sinh cao, ding chita nhiéu bénh viém nhiém.
Tinh chdt khdng sinh cia hgp chét ndy 1a lam \fc ché qud trinh sinh t6ng hop cha protein
trong t€ bao vi khuén trong ribosom.

3. Cloamphenicol

Chét khdng sinh nay 13 din xudt clia phenamidoancol, ding chita bénh brucella,
kiét li, s6t thuong han, viém hong.
H H :
& o
O,N —(II—CH20H
H NHCOCHChL

4. Streptomixin

Streptomixin tach tir ndm Streptomyces griseus, dugc ding rong rdi dé chita bénh
lao gy ra boi vi tring Céc. Céu trdc chia streptomixin phifc tap:

1~IJH2 HH
C—N
I
NH
Streptidin
(IlH
HC o) CH
_C—C—OH HsCNH— (i:H
RSMCH o) 'H(I:-— OH
L-Streptozg (I:H 5 HO—CH
|
CH

I
N-Mety!l-L-glucozamin CH,OH
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Cdau hoi on tap

1.

10.

11.

Thé nao (4 hgp chét di vong ? Co mdy loai higp.chat di vong chinh ? Cac dj vong thom
dugc phan loai theo nhimg tiéu chi nao ? Cho thi du minh hoa.

C6 mdy cach goi tén cac hgp chét dj vong ? Quy tac goi tn hé thdng theo Hanso-
Vitman nhu thé nao ? Cho thi du. Hay cho biét quy tac danh so trong céc di vong don
vong va di vong da vong. Cho thi du.

Hay cho biét cac tinh chét o ban, dién hinh clia céic hgp chét di vang khong thom. Cho
thi du.

Hay viét cong thire cu tao ciia cac hgp chat ¢b 18n trong day bién di vé cdu tao sau :

Tetrahidropiran — a-{va y-Jpiran — a (va y) piron — benzopiron — flavon —» flavonol
— flavancn — flavanonol.

Hay phan tich dic diém cAu trac thom va tinh chat thom clia furan, pirote va thiophen.
Hgp chat nao “thom” hon ?

So sénh tinh axit - bazo va phan (g thé éiectrophin & cac hap chat pirole, indole,
pirazole va imidazole. '

So sanh c4u trc va tinh chit hoa hoc dién hinh clia piridin vai benzen va pirole.
So sanh cac tinh chat hoé hoc co ban cla piridin, benzopiridin va cac diazin.

So sanh tinh chat phé clia benzen, pirole, piridin va cac diazin. Clng gan nhu vay véi
naphtalen, indole, quinolin va isoquinolin,

Ancaloit 1a gi ? C6 mdy cach phan loai ancaloit ? Cac ancaloit ¢6 nhimg tinh chat chung
dac bigtgi ?

Y nghia clia cac hop chét dj vong ndi chung va cla cac ancaloit ndi riéng. Cho thi dy.
Thé nao 1a chat khang sinh ? Cho thi du.
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Chuong XV
HIDROXICACBONYL VA GLUXIT

e ——  ——— — ]

Nhiing hop chét hile co ma trong phéan ti ¢6 chita hai hay nhiéu nhém chitc khic
nhau duge goi la nhitng hop chat tap chic. Tén goi cla ching tuong dng véi tén goi clia
cdc nhém chife trong phén tir.

Trong phan tir hgp chdt hitu co ¢6 mat nhém hidroxi va nhém andehit thi hop
chét &y dugc goi 1a hidroxiandehit. Khi ¢ mét nhém chic hidroxi va nhém xeton dugc
goi la hidroxixeton. Tuong tu nhu vy, ching ta s& c6 halogenancol, halogenphenol,
halogencacbonyl, halogen axit hidroxiaxit, aminoancol, aminophenol, amino axit va
nhiéu hgp chat tap chic khac.

C5 rat nhiéu hop chit tap chiic va tinh chat clia ching rét phitc tap va phong phu,
vi vay cdc hgp chét tap chitc dd dugce chia thanh nhiéu chuong khdc nhau.

Trong chwong nay chi khao sét cic hop chat hidroxicacbonyl va diac biét 1a gluxit.

§1. HIDROXICACBONYL

Hidroxicacbonyl (c6 khi con duge goi 12 hidrofcioxo) l& nhitng hop chdt hitu co tap
chitc bao gom cdc hop chdt hidroxiandehit va cde hop chdt hidroxixeton.

|. DANH PHAP

D6i v6i céc hop chat tap chifc loai nay, ngudi ta hay ding danﬁ phap thudng va
danh phip JUPAC (danh phdp nita hé thdng vi hé théng).

Trong phéan tir cic hgp chat hidroxicacbonyl mach khong vong, nhém hidroxyl
(-OH) ¢6 thé & cédc vi tri-khdc nhau. Vi tri clia nhém hidroxyl trong cdc hgp chat nay
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dugc chi ra bing céc chit cdi Hi Lap nhu a, B, v, 8, 1, ©... (danh phdp nita h¢ théng) hoac
dugc chi ra bing cac chit s6 A Rap 1, 2, 3... (danh phap h¢ théng). Nhém hidroxyl trong
céc hgp chat hidroxicacbonyl thom cé thé & cdc vi trf ortho, para hay meta.

Thidul:
) HO-CH,—CHO : danh phép thudng 1 andehit glicolic, danh phép nira hé thdng 1a
andehit o-hidroxiaxetic. Con danh phdp hé thong IUPAC la 2-hidroxietanal.
Thidu?2: _
CHO — danh phép thudng 12 andehit salixilic
©/ OH _ anh phép nita hé théng 12 andehit o-hidroxibenzoic
- danh phdp hé théng 1a 2-hidroxiphenylmetanol.

Il. PHUONG PHAP DIEU CHE

1. Phan ing ngung tu andol

Phén tUng ngung tu cha cdc hgp chit cacbonyl (andehit hodc xeton) trong moi
trudng kiém cho san phdm 1a B-hidroxiandehit hay p-hidroxixeton. Pay Ia phan g
cong nucleophin clia tic nhan phan g vao hop chét cacbonyl.

Thidul:
2CH;CHO —2OH, CH;~CH~CH, ~CHO
OH
3-Hidroxibutanal
Thidu?2:

CH,O + CH;CHO %}2% HO—CH,CH,CHO

3-Hidroxipropanal
Thidu3:

3CH,0 + CH;CHO —2M%,  (HOCH,);C-CHO

Trihidroximetylenaxetandehit

Thidud:
OH
' |
2CH; -C-CHy L) N CH; ~C-~CH, ~C-CHy
|
0 CH; O

Ancol diaxetonic
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2. Phan itng ngung tu benzoin

Phan dng ngung tu benzoin 14 phan Ung ty ngung tu ndi bat clia cdc andehit thom.
Phan tng cdn xdc téc dac biét 12 ion xianua CN . Cé ba tinh chét dic trung cho chat xiic
tdc nay : S

- Kha nang phan iing nucleophin di dé ¢é thé cong vao nhém chitc cacbonyl.

- K&t qua 1am tang cudng tinh axit & nguyén tir hidro gin véi nguyén tir cacbon
bén canh nhom chic -C=N.

- Nhém xianua -CN c6 kha nang di ra khoi ciu tao xianhidrin trong hop chat
~ trung gian cudi cing. '

Thidu : .
2 CHO @CH C
Benzoin

KCN . _ -
2CH3—O@CH0 cHonne® CH O@—(FH ﬁ@ocm
OH O

4 4’-Pimetoxibenzoin
(hiéu sudt 60%)

3. Phan itng ngung tu axyloin

Phan itng ngung tu axyloin Ja k&t qua xit l{ este hay dieste vdi kim loai kiém. Phan
ing duoc tién hanh trong dung moi tro (khong proton) nhu ete hay hidrocacbon cé nhiét
d0 s6i cao. Phan ing x4y ra nhu sau :

Na + R-C-O-R' —» R-C'-OR' + Na‘
4] |
O O~

0~ 0
| |
2RCOR‘—)RC C-R — R-C-C-R +2R0”
1 H
o OR' OR’ 00
RCCR—%%%—)RC CR—-«)RC CR—*R(IZCHR
|- - | |
00 o O OH OH O OH

Hop chdt axyloin |
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Thidy:

E::COOCH3 +2Na
COOCH, et

2CH30' 2Na
— ZNa

2-Hidroxixiclohexanon

E::C~OCH3
C-OCH,
“o-

Khi ¢6 nguén cung cdp proton thi este dugc khir dén ancol bac nhit.
Thi du : |

C,H50CO[CH, JCOOC, Hs —C%» HOCH, ~[CH, s ~CH, ~-OH

Decan-1,10-diol
4. Phan img oxi hoa timg phan cac ancol da chitc

Cic hidroxicacbonyl c6 thé thu duoc khi oxi hod cic ancol da chic bing cic tic
nhan oxi hod khdc nhau,

Thidy :
CH, -OH ;
P2 0. 4%, HO-CH,-CHO + H,0
CH, -OH
Etylen glicol Andehit glicolic

Hoac oxi hod khong hoan toan glixerol.

HOCH, -CHOH~CHO

' Glixerandehit
HOCH,CHOHCH,OH H—?LH"F{’;—O‘*»

HOCH, -C- CH20H

Dlhldrox1axeton

5. Thuy phén hgp chat cacbonyl cé chira halogen
Phén dng ti€n hanh dé& dang trong moi trudng kidm.
Thidu:

BrCH, -C-CH,Br + 2H,0 -2, HocH, ~C~CH,0H + 2HBr
- il
o) o
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IIl. TINH CHAT HOA HOC

Trong phan tir hop chat hidroxicacbonyl ¢ chia hai nhém chic hidroxyl ~-OH va
cacbonyl ~-CHO, nén chiing c6 tinh chat ho4 hoc riéng r& cia hai nhém chiic, déng thoi
do anh hudng tucmg hé gilta hai nhém chic nay ma ching con cé phan ting chung ctia
hai nhém ehiic nia.

1. Phan ing ctta nhom hidroxyl

Tuong tu ancol, nhém hidroxyl trong hgp chat hidroxicacbonyl tham gia mdt s6
phan g sau :

~ Phdn img oxi hod :

Tuj; thuéc nhém hidroxyl 1a ancol bac 1 hay bac 2. Néu 1 ancol bac 1, -CH,OH
dé bi oxi hod cho andehit. Néu 14 ancol bac 2, >CHOH bi oxi hod thanh xeton.

- Phdn img kit .

Nhém hidroxyl ciling bi khir bdi k&m trong méi trudng axit axetic thanh nhém
metylen, trong khi d6 nhém xeton vin gilf nguyén.

0 . _ 0]
_Zn
' CH;00H
OH
2-Hidroxiclodecanon Xiclodecanon

— Phdn ting este hod :

~Nhém hidroxyl trong phan tir hidroxicacbonyl tham gia phan tng este hod véi
anhidrit axetic cho hiéu sudt cao. Thi du :

OH O— 9 CH;,
CH; O (CH;C0), 0,1° CH;, 0
th 7 -
3-Metyl-2-hidroxixiclopent-2-on-1-en 3-Metyl-axetoxixiclopent-2-en-1-on

(Hieu suft 94%)
— Phdn img dehidrat hod (phén tng loai nudc) :

- Céc hidroxicacbonyl ¢6 thé loai nudc nhé xic tdc axit hay bazo cho andehit hoac
xeton chua no.
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Thidu;

@CH—CHz—CHO —> @CH=CH—CHO + H,0
I .
OH :

Andehit xinamic

CH;-CH-CH, ~C-CH; —>  CHy~CH=CH-C-CHj + H;0
|
'OH 0 0

Pent-3-en-2-on

Ancol mat nudc thanh anken khi cé xic tdac axit :

[ + [ | + _u+
~C-C- \,.fm-H—s_.._.__-c - =20, o= seocc
b
H OH H OH2

B-Hidroxicacbonyl. loai nuéc khong nhitng nhd xic téc axit ma cdn nhd xiic tdc
bazo qua giai doan tao thanh ion enolat :
OH OH O

| 1 }
-C-CH-C=0 + OH — -C-C=C- + H,0
- '

1l

~-C=C-C=0 + OH
I A
R-Hidroxicacbonyl loai nu6c dé nhét, sau dén cdc ancol mach thing va kém nhat
12 cac hop chat a-hidroxicacbonyl.

2. Phan iing cia nhém cacbonyl

Phan ting clia nhém cacbonyl trong cdac hgp chit hidroxicacbonyl twong tu nhu
phan 1ng cua nhém andehit hoac xeton.

Thi dy : khi bi khit hod, nhém cacbonyl trong phén tit hidroxicacbonyl ¢é thé bién
thanh nhém -CH,0H (néu nhém cacbonyl dau 1a andehit) hoac thanh nhém’>CHOH
(néu nhom cacbonyl 1a xeton). Giéng hop chat cacbonyl, nhém cacbonyl trong phin tir
hidroxicacbonyl ciing phan tng vdi hidroxylamin cho oxim va cdc hgp chit a-
hidroxicacbonyl phan tng véi phenyl hidrazin du cho osazon. Hai phan ing ndy s& dugc
nghién cttu ki ludng & phan sau cha chuong nay.
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3. Phan itng oxi hoa lam.gay mach cacbon

Tuong tu cac hop chat 1,2-diol, khi tic dung véi axit peiodic HIO, hay muéi natri
ctia né, NalQ,, cidc hop chat a-hidroxicacbonyl bi oxi hod giy mach tao thanh céc
andehit va axit cacboxylic ¢6 mach ngan hon.

Thidu:

CH3CH,CH-CHO + HIO3 —> CH;CH,CHO + HCOOH + HIO;
OH

CH; ~CH-C-CH; + HIO4 —> CH3CHO + CH3COOH + HIO;
OH O

Phén Ung quan trong nay duoc sir dung dé x4c dinh cau tric clia cdc phan tir gluxit.

4. Phan ting t3 hgp clia hai nhém hidroxyl va cacbonyl

Céc hop chat hidroxicacbonyl ¢6 nhém hidroxyl -OH & céc vi tri ¥ va 8 ¢6 kha
nang coéng hop vao nhém cacbonyl d€ tao ra vong 5 hay 6 canh goi 13 hemiaxetal vong.
Phan ting xay ra trong moi trudng trung tinh hay nh¢ xic tic axit, bazo

| 0 O-H
H I H |
R} T — R) "9
Hidroxiandehit Hemiaxetal vong
(hodc hidroxixeton) (hoic hemixetal vong)
Thidu: H OH

¥
HOCH,CH,CH,cHO = (O

2-Hidroxioxolan

5 ' 6. _OH
HOCH,CH,CH,CH, ~C-CH; =
A I:)<CH3 |

2-Hidroxi-2-metyloxinan

Ca hai nhém hidroxyl va cacbonyl déu tham gia phan iing va déu bi bi€n déi.
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I 2O
O pirolidin, C;H, -
cdthéihru ~ :

5-Metyl-2-pirolidinoxiclopent-2-en-1-on
(Hiéu sufit 95%)

§2. GLUXIT

Gluxit con goi 13 saccarit (hay cacbohidrat), 1a thuat ngit chung dé€ chi nhitng hop
chat polihidroxicacbonyl. Gluxit dugc phan loai dya theo s6 nguyén tit cachon trong phan
1 : néu ¢6 bay cacbon 1a heptozo, sdu cacbon 13 hexozo, nim cacbon 1a pentozo, v.v...

Gluxit con dugc phan loai theo s6 mét xich (don vi) trong phén tir, nhw monosaccarit,
disaccarit va polisaccarit. '

Gluxit chita nhém chita andehit goi 13 andozo, chita nhém xeton Ia xetozo.

Gluxit 1a thanh phdn quan trong cia céc co thé sinh vat. Gluxit chiém t&i 80%
khdéi lugng kho ciia cay c6 va khoing 2% khdi lugng kho ciia co thé dong vat.

Nhu vay, ham lugng cta gluxit trong co thé dong vat it hon nhiéu so véi protein va
lipit. Nguoc lai, trong thé gidi thuc vat thi gluxit 1a nhiing chat hiftu co tap chiic phd bign
nhét. Trong thyc vat, gluxit tn tai cht y&éu dudi dan g xenlulozo va tinh bot. Xenlulozo &
trong thanh phin mo6 nang d& d€ tao ddng cho cay ding vimg, ton tai vi phét trién. Hay
no6i cich khéc, xenlulozo 14 vat ligu xay dung nén co thé thuc vat. Cay ¢6i con san xust
1a tinh bot d€ lam thitc an dy trit véi mot luong rat 16n nhu hat, qua, ct v.v...

Trong tw nhién, nhd ning lwong cta 4nh sing Mat Troi va chat diép luc clorophin
trong 14 xanh ma cay co tdng hop dugc gluxit tix khi cacbonic CO, va nuéc H,0. Qua
trinh quang hop nay xay ra nhu sau :

: hv
6C02 + 6H20 W C6H1206 + 602
Glucozo
oSau d6 hang ngan, hang van phan tir glucozo lai két hop véi nhau thanh polime.
D3 1a tinh bot va xenlulozo. '

HC6H1206 — (CGHIOOS)H + nH20
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Xenlulozo va tinh bot déu c6 ciing cong thitc phan tix (CgH,(Os), nhung cé cau tao
khdc nhau.

Khi tiéu thu gluxit, cdc co thé sinh vat nhan dugc nang lugng 16n, déng thdi lai
giai phéng khi CO, va H,0.

(C6H1005)n + 6]’102 —> 6IIC02 + 511H20 + Q

Co thé dong vat khong thé tng hop duoe gluxit ma phai ti€p nhan ching qua thiic
an. Qua trinh quang hop tao ra gluxit & thue vat gitt vai trd quyét dinh déi véi doi séng
chia con ngudi va dong vat wén Trai Dat.

Ham lugng gluxit trong mét s8 co quan cla dong vat va thuc vat ghi & bang XV-1.

Bang XV-1. Ham lugng gluxit trong mét s6 co quan dong vat va thire vat
{tinh theo % khdi lugng tuoi)

Co quan Xehlulozo Tink bot Glicogen Glucozo

Co _ - 03-09 0,01

Gan - - 2-5 -
Tim _ - 0.5 0,03
Nap - - 0,15 0,06

Mau - - 0,01 -0,03 0,08 - 0,12

La c&i 1,6 5 - : -

L4 xalich 0,6 2 - -

Hat lia mach 1,9 70 - -

Hat liia mi - 65-70 ' - : -

Khoai tay - 14 -25 - -

Quanho - - - 15
Ch rét 1,7 9 - -

Nam 1861, Butlerop 1a ngudi dau tién tdng hop duge gluxit khi 6ng cho fomandehit
HCH=0 ché hod véi nuée voi theo phurong trinh sau

6HCH=0 <9, cH.0,

Sau phan Ung thu dugc mot dung dich dudng trong nudc, c6 mau vang sdng, vi
ngot va cé phén g hoa hoc giéng dung dich glucozd. Sin phdm téng hop nay 13 mot
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hén hgp phiic tap ciia nhiéu monosaccarit khic nhau, trong d6 glucozo chi ¢6 ndng do
nhit dinh.

Gan day cdc nha hod hoc Nhat Ban d lap lai thi nghiem cla Butlerop vdi céc xiic
tac khic nhau : NaOH, KOH, LiOH, Ca(OH),, Ba(OH),... nhung xic tdc 12 Ca(OH),
cho hiéu suit dudmg cao hon ca.

Nam 1884, Cac Smit (Karl Schmidt) da goi cdc gluxit la hidratcacbon (nguyén
tiéng Anh 12 carbohydrates). Vao thdi dy, ngudi ta thdy nhiéu hop chét loai ndy nhu
CsH;gOs, CgH}506, Cj3Hy,0y) ... déu c6 chung cong thic cacbohidrat C,(H,0),,. Nhing
ngudi ta lai tim thay nhiéu hgp chét trong tu nhién vé tinh chat thi thudc loai cacbohidrat
nhung lai ¢6 ti 1& cacbon, hidro, oxi khdc véi cacbohidrat, nhu deoxiribozo ¢6 cong thitc
CsH;O4. Mat khidc, lai c6 nhiu hgp chét nhu axit axetic, C,(H,0),, axit lactic
C3(H50)3... €6 cling cong thite cacbohidrat C (H,0),, nhung khong thé x&p vao loai hop
chét nay duoc,

Nam 1917, hoi nghi quée t&€ vé danh phép hod hoc da dé nghi thay danh tir
“cacbohidrat” thanh “gluxit”. Tuy nhién, céc tir gluxit, cacbohidrat va saccarit déu duoc
luu diing. Ngudi ta thuong phan loai cdc gluxit thanh cdc nhém nhu sau ¢

1. Monosaccarit hay gluxit don gian hay monozg

La nhitng gluxit khéng c6 kha nang thuy phan thanh cdc gluxit don gian hon.

D6 1a cdc polihidroxiandehit hay polihidroxixeton. Trong thién nhién, ngudi ta di

- tim thay monozo ¢6 tit nam dén tdm nguyén tit cacbon.

Pentozo CsH,yO5 c6 D-ribozo, D-xilozd, L-arabinozo, v.v...
Hexozo CgH,,04 ¢6 D-glucozo, D-fructozo, D-galactozo, D-mannozo.

Heptozo C;H, 40, c6 D-sedoheptulozo.

+

2, Oligosaccarit hay oligozo

La nhig gluxit khi thuy phan dén cung cho t 2 dén 10 monozo. Oligos theo
tiéng Hi Lap nghia 1a it. Thi du disaccarit, trisaccarit, tetrasaccarit, pentasaccarit. Nhitg
disaccarit quan trong 1a saccarozo, mantozo, lactozo déu c6 cong thidc phan tir C;,H,,0,.
Saccarozo dugce coi 13 sy ngung tu cia 1 phéan tir D-glucozo véi 1 phan tir D-fructozo
(D-glucozo + D-fructozo). Tuong tu, mantozo 13 (D-glucozo + D-glucozo), lactozo 1a
(D-glactozo + D-glucozo), rafinoze la trisaccarit (D-glucozo + D-fructozo + D-galactozo).
Oligoza c6 tinh duong, vi ngot va dé tan trong nude.
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3. Polisaccarit hay poliozo c6 2 loai :

a) Homopolisaccarit ; La nhimg gluxit khi thuy phan hoan toan cho hon 10 don vi
monozo cung loai. Homopolisaccarit thién nhién thudng chida tir 100 dén 3000 don vi
monozo nhy xenlulozo, tinh bot, glicogen.

b) Heteropolisaccarit : LA nhimg gluxit ma khi thuy phan hoan toan cho hai hay
nhiéu loai monozo khéc nhau va ca nhifrg chat khong phai 1a gluxit, thudng goi la
aglicon. Heteropolisaccarit hay gap la chitin, pectin, aga,...

Ngoai ra, ngudi ta con phan loai cacbohidrat theo tinh khir. Nhir vy, ching ta c6
duong khir va dudng khong khir. T4t cd cdc cacbohidrat khir dugc thudc thir Felinh
(Fehling) hoac Tolen (Tollens) hoac Benédic (Benedict) dwoc x&p vao loai dudng khir va
cacbohidrat khong khir dugc céc thit trén 1a dudng khong khi.

(Thudc thit Felinh 1 phitc chia ion Cu®* véi muéi natri, kali tactrat. N6 oxi hod
nhom ~CHO thanh ~COOH va cho két tha Cu,O miu dé.

Thude thir Tolen 1a dung dich bac nitrat trong amoniac. Thudc thir ndy ciing oxi
hod nhm -CHO thanh -COOH va téch bac kim loai.

Thudc thit Benedict 13 phifc ciia ion Cu®* véi ion xitrat. N6 cliing oxi hod nhém
~CHO thanh -COOH va cho két tiia Cu,0).

Tat cd cdc monosaccarit dit 13 andozo hay xetozo déu 1a nhiing dudng khir.
Hau hét cdc disaccarit 13 nhitng dudng khi.

Mot s6 disaccarit va trisaccarit khong c6 tinh khir duge x&p vao loai dudmg khong
khir nhu saccarozo, trehalozo, rafinozo (trisaccarit).

I. MONOSACCARIT

1. Dinh nghia va phéan loai

Monosaccarit 1a nhiing hop chat polihidroxicacbonyl. Tuy theo nhém cacbonyl &
dang andehit hay xeton ma chia thanh hai loai ;

— Hop chét polihidroxiandehit goi la andoza, ¢6 cong thic :
HOCH, —[CHOH], -CHO
- Hop chit polihidroxixeton goi 1a xetozo, ¢6 cong thiic :

HOCH, ~[CHOH, ~C~CH,0H
| 0
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Tuy theo s6 nguyén tir cacbon trong phén tir ma monozo duge goi theo céc tén
khéc nhau. Né&u trong phan tl cé ba nguyén tif cacbon la triozd, bén nguyén tir cacbon la
tetrozo, ndm nguyén tif cacbon 13 pentozo, sdu nguyén tir cacbon ta hexozo (CgH;70¢)
vi ¢6 7 nguyén ti cacbon 1a heptozo (C7H,40¢), v.v...

Trong ti,t nhién, cic pentozo va hexozo la phd bign va quan trong nhat. Trong cic
pentozd thi D-ribozo va D-2-deoxiribozo 12 ddng quan tam nhdt vi ching tham gia vao
thanh phén axit nucleic : '

CHO CHO 1
H——OH H——H 2
H——OH H——OH 3
H——O0H ~ H——OH 4

éH20H~ - CH,OH 5
D-Ribozo D-2-Deoxiribozo

Pé&i véi hexozo ¢6 andohexozo va xetohexozd.

Andohexozo quan trong nhét la D-glucozo, D-mannozo va D-galactozo. Con
xetohexozo phé bién nhat 1a D-fructozo.

CHO CHO CHO CH,OH
H—+—OH HO——H H——OH =0
HO—1—H HO—H HO——H HO——H
H——O0OH H OH HO——H H——OH
H——OH H———OH H——OH H—r—OH
. CH,OH CH,OH CH,OH CH,0OH
D-Glucozo D-Mannozo D-Galactozo D-Fructozo

2. Cau tric ctia cac monozd
a) Cdu tao dang mach hd cia monozo

Trong tu nhién, glucozo la mot monosaccarit phé bién nhit va quan trong nhat, vi
vay dé nghién cifu cu tao cia cac monosaccarit, ching ta phai nam vimg céu tao cua
glucoza.

Qua phén tich dinh tinh va dinh luong, ngudi ta da xac dinh duge cong thic phan
tir cia glucozo 1a CgH,,0g. Mubn thiét 1ap cdu tao cha glucozo ching ta phai xdc dinh
su ¢6 mat clia céc nhém chire va mach cacbon nhu thé nao.
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S d6 XV-1 : Xdc dinh cfu tao clia glucoza

D +HIL P60 > n-Hexan
FHN-OH Oxim
Glucozo (2) + CGHSN}[NHZ_> Hidrazon

Br,, H,O
(CeH,206) 3 *20, > (CsH,105)COOH, axit gluconic

+ (CH,CO), 0
(4)

Ce¢H,O0(OCOCH;)5, pentaaxetat

+ HNO, .
(5} -

HOOC~(C,H40,)-COOH, axit glucaric

X4c dinh c4u tao hod hoc clia glucozo bang céc thi nghiém sau :

—~ Thi nghiém (1) : Khi cho glucozo tdc dung véi hidro iodua HI va photpho d6 thu
duoc n-hexan. Diéu d6 chimg t6 phén tir glucoza c6 6 nguyen tir cacbon, mach hé va
khong phin nhanh. '

- Thi nghiém (2) : Khi cho glucozo tdc dung vdi hidroxylamin cho oxim va tdc
dung véi phenylhidrazin cho hidrazon, chimg t6 phﬁn tir glucozo ¢6 nhém chiic cacbonyl,
>C=0 (c¢6 thé 1a andehit hoic xeton).

— Thi nghiém (3) : Cho glucozo tic dung nudc brom thu dugc axit gluconic,
(CsH;,05)COOH, mét axit monocacboxylic. Qua (2) va(3) xdc dinh duge glucozo cé
nhom chic andehit.

- Thi nghiém (4) : Khi cho glucozo thuc hién phén dng este hod v6i anhidrit axetic
hay axetyl clorua thu dugce penta-O-axetylglucozo, ching té glucozo ¢6 5 nhém -OH.

— Thi nghiém (5) : Khi oxi hod glucozo bang HNO; thu duge axit dicacboxylic,
chiing t6 glucozo ¢6 chita ca hai nhém chirc ~-CHO va -CH,0OH.

Qua cdc dir kién trén cé thé két luan vé ciu tao ho4 hoc cha glucozo nhu sau :
phan tir glucozo c6 6 nguyén tlr cacbon, mach hd, khéng phén nhanh, cé 1 nhém andehit
-CHO va 5 nhém hidroxyl -OH (trong d6 ¢ 1 nhém 1a -CH,OH). Nhém andehit phai &
dau mach va méi nhém hidroxyl chi lién k& v6i 1 nguyén t&r cacbon. D6 la
pentahidroxiandehit hay 12 mot andohexozo ¢6 cong thic ciu tao :

CH2 —-CH-CH- CH-CH CHO

I I
OH OH OH OH OH
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(FH3 (FHO (FH:N—OH
?Hz_ (FHOH (FHOH
(;Hz HI (FHOH H;N-OH (IZHOH
CH, Pds GHOH CHOH
(%‘,H2 o (I:HOH o (FHOH
CH, oY CHOH %, CH,OH
n-Hexan é",‘“’ Glucors % Oxim ciia glucozo
(I“,HO (FH:NNHCGHS
(FHOCOCI-I3 (ITHOH
(IZHOCOCH3 (IZHOH
. ?HOCOCH_; ﬁJHOH
.(FHOCOCH:, HOH
CH,O0COCH, CH,0H
Penta-O-axetyiglucoza Phenylhidrazon
COOH & . GOOH
[(FHOH] 4 : [(FHOH] 4
CH,0H COOH
Axit gluconic ' Axit glucaric

Ngoai nhitng phan itng co ban néu trén dé xé4c dinh cdu tao hod hoc clia glucozo,
ngudi ta ¢6 thé ding mét s6 phan ting khic.

Thi dy : D& chimg minh glucozo ¢ cdu tao mach thidng c6 thé cho glucozo tic
dung véi HCN, ti€p theo la thuy phan va cuéi cing cho tdc dung véi HI, dun néng thu
dugce axit n-heptanoic. - '

Hoic dé chimg minh trong phén tir glucozo ¢6 5 nhém -OH, ngudi ta thuc hién
phan ing khir bing Na/Hg, H* thu duoc sobitol, sau d6 axety! hod bing (CH;CO),0 thu
dugc hexaaxetat, v.v... )

b) Cdiu hinh dang hé ciia cdc monozo

* Pdng phan quang hoc

Céc monozo cé C bit d6i (€7 s& ¢6 déng phan quang hoc. S6 déng phan quang
hoc khi ¢6 n nguyén tir cacbon bat déi 1a 2".
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Dang andozo :

« Triozo (3C) c6 1C"  : 2! 6ng phan quang hoc, tao ra 1 cip d6i quang.

» Tetroza (4C) ¢é 2C" ;2P déng phan quang hoc, tao ra 2 cap ddi quang.

« Pentozo (5C) ¢6 3C" :2%=8 déng phan quang hoc, tao ra 4 cap ddi quang.
« Hexozo (6C) ¢6 4C° : 2* = 16 déng phan quang hoc, tao ra 8 cap ddi quang.
(Xem bang XV-2 va XV-3). |

Dang xetozo :

Xetohexozo ¢é 3C : 2> = 8 déng phan quang hoc, ¢6 4 cap d6i quang.

* Xép diy Dvaday L

Ciu hinh cta cdc monozo ¢6 nhiéu nguyén tir cacbon bat doi duge so sinh véi
andehit glixeric d€ xép chiing thu¢c day D hay day L.

CHO CHO
H OH HO H -
H,OH CH,OH
D(+)-Glixerandehit L(-)-Glixerandehit
(hay R-glixerandehit) (hay S-glixerandehit)

Csu hinh chung ciia phan tif céc monozo 1a dya vao cdu hinh clia nguyeén ti C xa
nhét so véi nhém cacbonyl. Néu cfu hinh cia nguyén tir cacbon d6 tring véi cau hinh
ctia D-glixerandehit, ta xép chiing vao diy D, n€u tring vdi cfu hinh cla L-glixerandehit
ta x&p chiing vao ddy L. Con géc quay thuc clia monozo sang phii dugc biéu dién bang
dau (+), néu quay trdi duge biéu dién bing d&u (-) nhu hai céng thic d trén.,

Cdch biéu dién cdng thitc cdc monozo theo Fise .

- Dudng thing ding dé moé ta mach chinh cua cacbon, trong do cacbon c6 s0 oxi
hod cao nhét duge x€p & trén clng.

_ Pudmg k& ngang vuong géc vdi dudng thing ding dé biéu dién cic nhém -OH
va —H (ndm & hai bén dudng thang dimg).

— T4t ca céc nguyén ti cacbon, c4c nhém -OH va -H déu ndm trén mit phang.

Pé xdc dinh c4u hinh (ddy D hay L) cha cdc monozo ¢6 hon ba nguyén tir cacbon
trong phan tl, ngudi ta p dung phuong phip cét mach lan lugt cac nguyén tir cacbon,

trong phan tir dé chuyén vé andehit glixeric (theo phuong phdp Ruff hoac Wohl) va so
sdnh vdi andehit glixeric chudn.
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Thi du : Glucozo thién nhién ¢6 6 nguyén tir trong phan tir, muén bict glucozo
thién nhién thugc day D hay L, chiing ta phai cét 3 14n, méi lin cit bét 1 nguyén tir
cacbon theo phuong phdp Ruff :

CHO COOH (l:oo; (|3H0
13.1-2 CaCO, H,0,
[CHOH]4 [CHOH]4~—.—> [(IZHOH]4 Ca (CHBCOO)BFC,[CIIHOH]g,
CHZOH CH20H CH20H | CH,OH

Ti€p tuc cit gidm hai l4n nita

CHO CHO CHO
[CHOH]3 — [CHOH]2 — CHOH
CH20H’ CHZOH CH20H

Glucozo thién nhién sau khi tién hanh céc bude nhu trén thi thdy né triing véi
D-glixerandehit. Vay glucozo thién nhién thuoc day D va ta ¢é D-glucozo.

* Vi tr tuong déi clia cdc nhém -OH gén véi cachon bat ddi trong D-glucozo.

" Glucozo ¢6 4C” (C;, C;, CZ v C;) vac62'=16 déng phan quang hoc. Trong s6
d6 c6 8 dong phan ddy D va 8 déng phan ddy L. 3 tren chiing ta da x4c dinh glucozo
thién nhién la D-glucozo, tdc nthém -OH lién két v6i cacbon bat d6i s6 5 & bén phai theo
cong thiic Fise.

Chng ta con phdi xdc dinh 3 nhém —OH lién két v6i cacbon bat d6i s6 2, s6 3 va
sO 4.

Glucozo ¢ 8 dong phan ddy D va D-glucozo thién nhién 1a mot trong s8 8 déng

phan diy D nay.

CHO CHO CHO CHO
H———OH HO——H H-——0H —1—OH
H—+—OH H——OH HO——H —1—OH
H——OH H——OH H——OH HO——H
H——OH H——OH H——O0OH —1—OH

CH,0H CH,OH CH,OH CH,OH

) Uy (1) )
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HO——H H——OH HO——H HO——H

HO——H HO—+—H H——OH HO——H

H——OH HO——H HO——H HO——H

H——OH H——OH H——OH H——H
CH,OH CH,OH ' CH,0H CH,OH

V) ‘ (VD) (VID (VIII)

T D-glﬁcozc, ta lam cdc thi nghiém sau :

1) Cho D-glucozo tdc dung vé6i axit nitric HNO, thu duge mét diaxit cacboxylic
-quang hoat. Tién hanh thi nghiém twong ty v6i ca¢ déng phan D & trén thi chi ¢é (1) va
(VI) cho hai diaxit khéng quang hoat. Do d6 ta loai cong thic (I) va (VI) khong cé ciu
hinh giéng D-glucozo.

2) D-glucozo cho phéan ing cit mach 1 cacbon theo Ruff, sau d6 cho tic dung véi
axit HNOj thu dugc hop chat diaxit quang hoat. Tién hanh phén ting twong tu nhir trén
thi chi c6 (II), (IV) va (VII) cho céc diaxit khong quang hoat. Chiing ta lai loai tiép (II),
(IV) va (VID).

3) Dua vao phan ing tac osazon.

Trong ciac andohexozo & trén, cacbon s6 1 va s 2 s€ tao ra osazon va néu cau hinh
tir cacbon s6 3 d€n cacbon 56 5 gidng nhau s€ tao ra cing mot osazon.

Trong 8 déng phan day D ciia glucozo s& c6 4 dbi cho ciing mot osazon 14 :

(D) va (11}, (11} va (V), (IV) va (VID), (VI) va (VIII).

Cén cir vao két qua trén ta loai ti€p cong thiic (VIII). Nhu vy, D-glucozo chi ¢6

thé 14 mot trong hai cong thitc (IIT) va (V).

4) Cho (IIT) va (V) tdc dung véi H, c6 niken xiic tdc déu cho hai rugu sdu lan rugu.

CHO CH,OH CH,OH CHO
—+—OH —1—OH HO—— HO——
HO i, HO—— : HO——— (H_z HO
~—oun . N —/on " ——OH N = L 0H
— ! oH —1—OH ———OH ~ ——OH
CH,;0OH CH,0OH - CH,OH CH,OH

(111} : (Nry 4] V)
Khi quay toan bo phan tlr mot géc 180°, tacé :
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CH,OH

. HO |-
@y ——> HO T on
HO ——
CH,0H

HO —

;o (V) 75— HO——

CH,0H

.— OH
—4— OH (V")
CH,OH

Nhu vay, (V) tring (V™) con (II") khéng tring (I1I’), hay (V’) c6 truc déi xing

bac 2 con (III") khong co.

Khi cho glucozo thién nhién khir hod tuong tu va quay nhu trén thi khong c6 su

trang. Vay, D-glucozo tng véi (HD. Néu cho (IT), (V) va glucozo thién nhién tic dung
v6i axit HNO, va quay nhu trén ciing cho két qua tuong (.

Céc D-andoza va L-andozo dugc trinh bay & bang XV-2 va XV-3. Ciéc D-xentozo

dugc trinh bay & bang XV-4.

Bang XV.2. Cac déng phan quang hoc cua D-andozo

CHO CHO

ZEHRHILCTA

CHO CHO CHO CHO CHO CHO
H- L1 OH HO H H-|-0H Ho_L-H H-|-OH HO—]-H H-{-CH HO-]-H
HO—}-H HO—|-H H—— CH H|CH HO4-H HO—-H H—|{- OH H—— OH
H-1—OH H——OH H—{—-OH H-1— OH HO——H HO—-H HO——H HO——H
H— OH H— OH H— OH H—— OH H~-{ OH H—T OH H—{-OH H—— OH
CH,0H CH,0H CH,OH CH,0H CH,OH CH,OH CH,0H CH,0H
D#) - Glucoze D (+) - Mannozo D(+)- Anlozo D {(+) - Anrozo D{+)-Gs:< Dydm D(+)-Guloze D (+)- 1oz
CHO CHO CHO CHO
Ho—+-H H—-0OH HQ—+H H—CH
H—+—OH H—OH H0$H HO$H
HA‘j‘EOH H$OH H-—-o01 H-—OH
CH,OH CH,0H CH,0H CH,OH
D{-) - Arabinoza D {-} - Ribozor D () - Lixozo D {+) - Xibozo
CHO CHO
H—OH HO—-H
H:t:OH H:]: OR
CH,0H T cHO / CH,0H
D{-) - Erithroze : H+0H D (-} - Threozo
CH,0H

D (+} - Glixerandebit
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Bdng XV.3. C4c déng phan Iap thé va cac monosaccarit thudc day L-andozo

CHO CHO CHO CHO CHO CHO CHO CHO
Ho—éI—H H-C . OH HO—(:Z—H H-C-O0H H—¢— OH Ho-él-H H-¢—0H HO-(:,‘—H
H-C-OH H-C-OH  HO-C-H HO-C-H H-G-OH H-C-OH  HO-C-H HO-C-H
'HO-C-H HO-C-H HO-C-H HO-C-H H-C-OH H-C-OH H-C-H H-C-OH
HO-G-H HO-¢ - HO-G-H HO-G~H HO-C-H HO-C-H HO-C-OH  HO-C-H
CH,OH CH,OH CH,0H CH,OH CH,OH CH,0H CH,0H CH,0H
L-Glucozo L-Mannozo L-Anlozo L-Antrozor L-Talozo L-Galactozo Lidozc = L-Gulozo
\cno CHO \CHO/' \CHO
H—(Jli—OH ) 'Ho—é—H H—&I',—OH HO—éI-H
HO-C-H HO-C-H H-G-OH H-C-OH
HO-C-H HO-C-H HO-C-H HO-¢-H
CH,0H CH,0H éHpH CH,0H
L-Arabinozo L-Ribozc L-Lixozo / L-Xilozor
\cuo/' \CHO
H0—¢—H H-(#—'OH
HO-G~H \ oo /HO—(IJ—H
CH,OH _ CH,0H
L-Eritrozo : “°‘¢“H L-Treozor
CH,OH
L-Glixerandehit
Bdng XV.4. Cac déng phan quang hoc cia D-xetozo
(IZ'HQOH (!ZHZOH ?HZOH ?Hon
C=0 C=0 C=0 C=0
HO—H H— OH H—— OH HO~}H
H-1— OH H—— OH ‘HO——H HO—/H
H OH H--1— OH . H-—OH H—— OH
'CH,0H CH,OH CH,0H CH,OH
D-Fructozor D-Pxicozo D-Sobozo D-Tagatozo
(IZHZOH CH,OH
C=0 C=0
H—/ OH HO—H
H—/— OH H—/— OH
CH,0H CH,0OH
D-Ribulozo D-Xilulozo
_ (FHZOH
C=0
H—- OH
CH,O0H
D-Eritnilozo
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* Pdng phan d6i quang

Céc cip déng phan D va L d6i xiing v6i nhau nhu vat va anh qua guong, nhung
khong thé 16ng khit vao nhau (chirality) goi 1a dong phan ddi quang hay enantiomer
(hoac antipode). Thi du :

CHO | CHO CHO | CHO
—+O0H | HO—— —-0OH | HO——
HO—— ! —|OH HO—— : —— OH
—— OH . HO—— . HO—— ) —— OH
—+OH 1 HO—- ——OH : HO——
CH,OH E CH,0H CH,OH - ': CH,OH
D(+)-Glucozo L(-)-Glucozo D(+)-Galactozo ' L(-)Galactozo
Mot cap d6i quang | : Mot cap d6i quang

Khi tron 14n hai déng phan ciia mot cap d6i quang v6i ti 1¢ déng phan tir s€ tao ra
bién thé raxemic. Bién thé raxemic khong hoat dong quang hoc vi ¢6 su bl trif nang sudt
quay cuc sang phai va sang trdi.

* Péng phan quang hoc thudng hay déng phan dia (diastereomer)

Ddng phan quang hoc thudng 1a dong phan quang hoc ciia nhau nhung khéng déi
quang. Trong 16 déng phan quang hoc cia andohexozo chi ¢ 8 cap d6i quang cha nhau.
D(+)-glucozo la d6i quang cia L(-)-glucozo con 14 déng phan khéc la dong phan dia
cua chung.

* Déng phan epime

Hai monozo 12 déng phan epime clia nhau khi ching chi khéc nhau vé cdu hinh &
1 nguyén tir cacbon bat d6i, con cdu hinh ciia céc nguyén tit cacbon khéc hoan toan
giong nhau.

CHO CHO CHO CHO CHO
H—+OH® HO——H HO—H @ H——OH H——OH
H——OH H——OH HO—H HO——H HO——H
H—— OH H——OH H——OH H——OH & HO—H
H——OH H—+OH H——OH H—— OH H——OH

CH,0H CH,0H CH,0H CH,OH . CH,OH
D (+) Anlozo D (+) Antrozo D - Mannozo D - Glucozo D - Galactozo
h T - - T P b — T ~
Hai epime chi khic nhau Hai epime chi khédc nhau Hai epime chi

& Cs62 § Cs62 khic nhau &
Cs64
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c) Cdu hinh dang vong ciia cdc monozo

Céu tric dang mach hé clia cdc monozd khong gidi thich duge nhitng hién tugng
va cdc phan tng cia né sau day :

+ Nhir ching ta dd xdc lap duge ciu tao hod hoc clha D-glucozo. N6 13 mot
pentahidroxiandehit. Mic dil ¢6 nhém chiic andehit nhung D-glucozo lai khong tham
gia phan dng cong natri bisunfit NaHSO, va khéng 1am héng thudc thir Ship.

+ Nhém —~OH hemiaxetat.

Khi cho D-glucozo dun néng véi ancol metylic ¢6 hidro clorua HCI khan xic tdc
thi chi ¢6 mot nhém ~OH duge metyl hod tao ra san phdm metyl glucozit ¢6 tinh-chat
tuong tu axetal.

Metyl glucozit 1a mot ete, khéng cho phén img clia nhém andehit nhung dé bj thuy
phan trong dung dich axit cho lai hai san phdm dau.

Néu tiép tuc cho metyl glucozit tic dung véi metyl iodua CH,I va hidroxit bac thi
4 nhom -OH cdn lai duge metyl hoa cho san phdm 12 tetramety! glucozit.

Khi thuy phan san phdm nay bing axit vo ca lodng, chi ¢é 1 nhém —CH, lic d4u
tach ra thanh ancol metylic, cdn 4 nhém -CH; metyl hod sau van tdn tai cho san phdm 14
tetrametylglucoza, ¢é tinh chat dac trumg cfia nhém andehit nhu glucozo.

Nhu vay, D(+)-glucozo ¢é 1 nhém -OH dac biét khdc véi 4 nhém ~OH con lai.
Ngudi ta goi nhém —OH dac biét nay 1a ~OH hemiaxetal hay -OH ban axetal.

+ D(+)-glucozo cb hién tugng quay hé bién (hay su ddi quay). Khi hoa tan
D(+)-glucozo tinh thé, c6 nhiét do néng chay 146°C vao nudc thi nang sust quay cuc lic
déu cla dung dich 13 +112°, nhung dédn d4n gidm xudng cdn +52,7°. Mat khdc, néu hoa
tan nhimg tinh thé D(+)-glucozo, cé di€ém néng chdy 150°C vao nudc thi nang sudt quay
cuc cha dung dich lic ddu 1a +19°, d4n dén tang len +52°7.

+ Andohexozo dang mach hé c6 16 dong phan quang hoc, con xetohexozo cé
8 dong phan quang hoc, nhung thuc t&€ s6 déng phan quang hoc cla ching 1a rat nhiéu.

Tit ca céc mau thudn trén chi ¢é thé dugc giai dip dua trén co s& cau triic dang
vong clia D-glucozo. '

* C4u hinh dang vong clia cic monozo

+ Dang vong clia D-glucozo

Sw vong hod cua D-glucozo xay ra do su tuong tdc cha nhém cacbonyl (C;) vé6i

nhém -OH & C, hoac Cs twong ty sy hinh thanh hemiaxetal khi cho andehit tic dung véi
ancol.
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H
&+ R
_C-H + R-OFH — COR —o” CH/OR
Il -

Cds. OH

Hemiaxetal Axetal

Dang gh& c¢6 thé cé hai cdu dang : dang C1 va dang 1C. Dang Cl 1a dang c6
nguyén tir cacbon s 1 huéng xudng phia dudi, con dang 1C la dang cdé nguyén tir
cacbon s6 1 huéng lén trén (gidng xiclohexan)

4 1
=
1 4
(Dang C1) (Dang 1C)

Trong phan tir D-glucozo chifa déng thdi hai nhém andehit va —OH s€ tao ra axetal

vong.
-
CH=0Q«+ 1 C. Ol
H-——0CH : H——O0OH 0
HO-H OH . HO—
41 OH H— OH
H-> H
CH,0OH CH,0H
Dang andehit cia D(+)-glucozo Dang vong hemiaxetal diia D(+)-glucozo
+ Ddng phan anome

Cédc cap déng phan dia tuong tng clia cdc monozd chi khic nhau & ciu hinh cta
cacbon s& 1 (C1) goi 1a cdc déng phan anome.

Dang vbng hemiaxetal c¢é cacbon thit nhét (C,) trd thanh bat d6i, nén tao ra hai

~ déng phan 1ap thé chi khéc nhau & céu hinh cacbon s6 1 (C)). D6 chinh la déng phan o

va B clia D(H—ifglucozor. Hai dong phan o va B D(+)-glucozo khong phai 1a doi quang

clia nhau, né 13 hai déng phan dia va goi 13 déng phan anome. Hai déng phan o. va f3-

D(+)-glucozo c6 thé chuyén hod 14n nhau & trong dung dich. Hién tucﬂg quay hé blen la
do su dé dang m& va déng vdng cua cdc dang hemiaxetal cia D(+)- ~glucozo.
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Su metyl hod bing ancol metylic khi c6 mat hidro clorua khan dé hinh thanh hai
dang déng phan o va B-metyl glucozit 12 do nhém -OH hemiaxetal linh dong hon cdc
nhém -OH khdc trong phan tir v d& metoxi hod hon. Céc metyl glucozit ¢6 thé coi nhu
tuong ing véi axetal hq?in toan. Cdc mety] glucozit khong ¢é hién tugng quay hd bién,
khong cé tinh khit nhu D-glucozo. Chiing khd bén trong dung dich nudc ciing nhu dung
dich bazo. Ching chi bi thuy phan trong dung dich axit kbi dun néng va tdi tao cic dang
hemiaxetal ban ddu. Cic monozo khic twong tu D(+)-glucozo cling t6n tai dudi cdc
dang déng phan anome, cho quay hd bién va tham gia phin fing metyl hod nhe cho
glicozit riéng. '

Nhém -OH cia cacbon s& 4 hoic s6 § tuong tac v6i nhém cacbonyl (cacbon s6 1)
dé tao vong nam hoic 6 canh. Ding céng thiic Tollens va Haworth dé biéu dién chiing.
Né&u tao ra hemiaxetal & cacbon s6 4 ta ¢6 vong furanozo, n€u & cacbon s6 5 ta ¢d vong
piranozo : ' -

Cong thirc Haworth Cong thic Tollens Cong thirc Haworth

HO-}1 oH )
-OH 4 1-0OH g
HO -3 HO ~3
= :- OH ;-—OH =
CH,OH 6CH20H
B-D-Glucopiranozo | o-D-Glucopiranozo
\« ICHO 7
:+—0H
HO—3
+——0OH
S1-0H
¢CH,OH \ _
| ﬁ(‘3H20H - /' D-Glucozo s CH,OH
$CHOH OH . SCHOHg
‘ 1 Hot OH 0 | Ton o '
2T 24— :
OH _ HO L3 ! ' HO -L-3 | o OH 2/0H
3 2 - 4 4 ' B 3
OH - s CH-OH s CH-OH OH -
s CH,OH s CH,OH
B-D-Glucofuranoza o-D-Glucofuranozo
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Nam 1895, Tolen, Fise, Tanret (Tollens, Fischer va Tanret) di dé nghi cdu tric
dang vong cla D-glucozo. Theo thuyét nay, D-glucozo ¢6 cdu tao vdng dudi hai dang
déng phan 1ap thé khac nhau vé c4u hinh cacbon s8 mét. D6 1a hai déng phan anome o
va } ma ta goi la cong thifc Tollens nhu trén. Theo cong thitc Haworth, monozo duge
bi€u thi bing mot hinh 6 canh (hoac 5 canh) nim trén mét mit phing vuéng géc véi mat
phéng gidy va mét nguyén tir oxi nim & phia sau.

Cic xetohexoza ciing ¢6 cdu triic dang vong nhu vay. Thi du, véi fructozo :

6 1 - 6
1 2 2
HO-CH, _O._ CH,OH HOCH, -cl ~on H0—3§:| _CH,0H HO-CH, _0._ OH
5 2 HO-H ¢ HO-+H o > 2
H HO/OH _ OH H-—0H _ H HO/CH,0H
rem— = HOCH,—H © HO-CH~-H = a o !
HO H 6 HO
o-D-Fructofuranozo §-D-Fructofuranoze
CH,CH
\ ] 2 /
iIC=0
HOJ-H
HY-OH
- H3-OH
sCH,0H
/ D-Fructoza \‘
H H
& 01 Q
H CH,O0H H/H OH
3 2 - 2
HONY,  HO/OH HO HO/CH,OH
3 i
OH H OH H
.""_‘--d-'_"" .
¢-D-Fructopiranoza o-D-Fructopiranoze

D-Fructozo cling c6 D-fructopiranoza va D-fructofuranozo, nhung dang vong
5 canh loai D-fructofuranozo phé bién hon. Khi khép vong thi cacbon s6 2 tr& nén bat
d6i nén toan bo vdng cé 4C". Céc monozo tn tai & dang vong la chd yé&u, con dang
mach hé cé néng d6 qud nhod. Thi du, D-glucozo dang mach h& (dang andehit) chiém ti
1&¢ nhé hon 0,5%. Chinh vi vay, mic di ¢6 nhém chiic andehit nhung D-glucozo khong
cho phan g véi thudc thir Ship (Schiff) va phén Gng cong bisunfit.

D-glucozo ton tai & dang vong ndo 1a chii yéu (piranozo hay furanozo).

Trudc hét, chiing ta 14y D(+)-glucozo cho metyl hoa tit tic nhan metyl hoi nhe
(CH30H + HCI khan) dén tic nhan metyl hod manh (CH;),S0, + NaOH hay CH,I +
AgOH. Sau d6, 14y san phdm cho thuy phan va tic dung ti€p véi axit HNO,. Cuéi ciing
so sdnh san phdm v& mit hoat déng quang hoc. Qud trinh xéc dinh dang vong dugc trinh
bay theo so d6 XV-2 dudi day :
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So dé XV-2. X4c dinh do 16n cia vong D-glucozo

CHO
OH
HO
OH
OH
CH,OH
/ D (+) Glucozo \
CH,0H
Q
] 'HOH
HO\QH |
OH OH
D-Glucopiranozo - D-Glucopuranoze
HCl
Khan CH;0H
CH,OH CH,OH
0 . HO+ O
OCH, CHOCH,
HO\QH H
H OH
Metyl-D-glucopiranozit Metyl-D-glucofuranozit
NaOH | (CH,),504
CH,OCH, CH,0CH,
0 CH,0 0
OCH, CHOCH,
CH,;0\OCH; CH;,
0’CH3 0CH3
Tetrameryl Tetrametyl
metyl-D-glucopiranozit + © metyl-D-glucofuranozit
H0
CH,OCH, ’
""" CH,0CH
CH-OH —o CH,OCH CH,-O-CH,
s 03 ¥

COCH
Axit 2,3 4-trimetoxyglataric Axit dimetoxysucxinic
(1) {(Khong quang hoat) (K} (Quang host)
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Thyc t€ thu duge san phdm (I) v mot Iuong rét nhé sin phdm (II) nén vong
piranozo 1a chii y&€u. Haworth (Giang vién dai hoc Tdng hop Birmingham, Vuong quéc
Anh) di dugc giai thudng Nobel vé céng trinh xdc dinh d6 16n cha vong glucozo.

d) Cdu dang ciia D(+)-glucozo va dén xudt

D(+)-glucozo c6 kha ning t6n tai & nhiéu cfu dang khéc nhau : vong piranozo cé
cic dang ghé, thuyén, xoan vi ban ghé. Thyc t€ cho thdy dang ghé& bén hon nén ching ta
chi xét dang ghé.

— Su chuyén ho4 giita hai déng phan C; a- va C, B-D-glucozo qua dang andehit :
Trong Cl B-D-glucopiranozo, tat ca cdc nhém thé cong kénh (nhém hidroxyl ~OH,
nhom hidroximetylen ~-CH,0H) déu ndm & lien két equatorial (lién két bién, e) & trong
mot cau dang ghé. RS rang cdu dang nay bén hon. Két Iuan niy da duoc khang dinh bdi
nghién cu c4u tric tinh thé tia X ;

H CH,OH H
. ' CH,OH
HO OH
= H H
HO CHO
CH
a-D-Glucopiranozo Dang andehit B-D-glucopiranozo
(Dang C1) (Dang C1)
[elp=112° {alp = 19°

— Su chuyén hod gita hai cdu dang ctia ddng phan p-D-glucopiranozo :

(Dang C1) (Dang CI1)

Trong hai ciu dang cla B-D-glucbpiranozo, dang C1 bén hon 1C. Vi & dang C1
cic nhém the 16n 1a cdc nhém -OH va -CH,OH déu & lién két bien hay lién két vanh, ki
hiéu 1a lién két e (equatorial) con & dang 1C céc nhém the 16n nay déu & lién két truc, ki
hi¢u 1a lién két a (axial).
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- Sau day s€ khao sit cdu dang ctia metyl-D-glucozit :

OCH,

OCH,
Metyl-a-D-glucozit Mctyl-B-D-glucqzit
(Dang C1) (Dang C1)

Cdu dang cta vong furanozo s& dugc dé cap dén & phan khéc.

3. Tinh chalt vit li cia cac monozo

Céc monosaccarit 1a nhitng chat rin két tinh, khéng mau, dé tan trong nuée, khé
tan trong ruou, khéng tan trong ete, clorofom va céc hidrocachon. Khi dun nong, cic
monozo dé€ bi phan huy.

Céc dung dich clia chiing 6 tinh chat trung tinh va ¢6 vi ngot khéc nhau, Chéng
han D-fructozo ngot gdn gidp 3 14n D-glucozo. Céc dung dich monozo déu ¢é tinh quang
hoat va c6 nang suit quay cyc khdc nhau. Chiing déu c6 hién tugng quay hé bién gitra
cic dong phan anome o va . '

4. Tinh chét hoa hoc _
Xét v& mit cdu tao hod hoc thi cdc monozo la céc polihidroxiandehit hay
polihidroxixeton nén chiing ta tap trung xét tinh chat hoa hoc cua hai loai nhém chiic nay. .
a) Phdn ing ctia nhém cacbonyl
* Phan frng oxi hod
~ Téc dung véi thusc thir Tollens :
HOCH,[CHOH]4 ~CHO + 2[Ag(NH;),]OH —>»

D-glucozg
HOCH,{CHOH];COONH,4 + 3NH; + H,0 + 2Ag{

Amoni D-gluconat

— Téc dung v6i thudc thir Felinh (xem lai phéan ing x4c dinh c4u tao)

Cu(OH),,NaOH  _
HOCH,[CHOHI, CHO g w0 HOCH, [CHOHI,COONa + Cug0..

D-Mannozo Natri D-mannonat
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Hai phan iing trén khong dung dé phan biét andozo va xetozo. Céac xetozo, thi du
D-fructozo mac di trong phéan tir khong cé nhém chiic andehit nhung vin khir duge céc
ion Ag" hoac Cu**. Vi hai phén ting déu ti¢n hanh trong moi trudmg kiém, cdc monozd
di c6 su déng phan hod qua dang endiol. DO 1a sy déng phan hod gifta céc andozo v6i

nhau, giita céc xetozo v4i nhau va déng phan hoa giifa andozo va xetozo qua dang endiol :

CHO

CHO
OH HO
HO HO
OH OH
OH - OH
CH,OH CH,OH
D-Glucozo D-Mannozo

& CHOH P
C-OH
HO

OH
OH

CH,0H (Dang endiol)

ho'|

(Eﬂon
C=0
HO
- OH
OH
CH,OH D-Fructozo

_ Téc dung véi nuéc brom : Cic andozo bi oxi hod thanh axit andonic.

HOCH,[CHOH],CHO —22:H10; HOCH,[CHOH]4COOH

D-Glucozo Axit D-gluconic

Trong moi trudng axit, cic axit andonic d& bién thanh lacton :

0
. ) N //
HOCH, [CHOH],COOH 222, a-Ton S
HO—-H
H——OH
CH,OH

. ¥-D-Gluconolacton
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Phan img nay khong xay ra d6i véi xetozo vi nudc brom ¢6 tinh axit Khong gy ra
sir ddng phan hod nhu kiém. C6 thé diing phan ing nay dé phan biét andozo va xetozo.

- Téc dung véi axit nitric HNQO, : Céc andozo ¢6 nhém chitc andehit va ca nhém
ancol bac nhit -CH,OH déu bj oxi hod thanh diaxit. D6 1a axit polihidroxi dicacboxylic
goi tén chung 12 axit saccaric hay axit andaric (hodc axit glicaric). Sau dé chiing c6 thé

chuyén thanh lacton hay dilacton.

Mot s6 thi du .
CHO COQH
OH OH
HO—+H + HNO, HO —H0
OH > OH
OH OH
CH,OH COOH
D-Glucozo “ Axit D-glucaric
CHO | | COOH
[CHOH], _+HNO, [CHOH,
CH,0H . COOH
Andozo Axit glicaric

(FOOH
CHOH
O
\0
OH
H
Lacton

T D-mannozo cho tdc dung véi axit HNO; tao ra axit mannaric.

CHO COOH
HO-+H HO-+H
HO-+H +HNO, HO—+ H
H-+O0H — H— OH
H- OH H— OH
CH,OH COOH

D-Mannozo Axit mannaric

- V§i axit peiodic, HIO,.

Khi oxi hod bang axit peiodic HIO,, gi6ng nhu cic hogp chét 1,2-diol hay
1,2-hidroxicacbonyl, cdc monozo bi oxi hod gdy mach cho cdc san phdm {2 andehit va

axit cacboxylic c6 mach nigén hon :

R-CH+CH-R' + HIO, —> RCHO + R'CHO + HIO; + H,0

| ¥
OH OH
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R- CH«—CHrCH R' + 2HIO; —> RCHO + R'CHO + HCOOH + 2HIO; + H,0
OHY OH' OH

D6i v6i monozo mach hd, thi du phan img clia D-glucozo tic dung véi HIO, xay-
ra nhw sau :

1 5 1 4 l 3 1 2 l l +5HIO
HOCH2+CH+CH+-CH'-CH'—CHO + SHIQy ——+==> SHCOOH + HCHO

—SHIO3 (C-6)
OH OH OH OH

Phén iing cia ribulozo (2-xetopentozd) véi axit HIO, ciing xay ra tuo‘ng ty:
13 21

CH20HTCH0H CHOH C-CHy0H _#3HIO, | 1y + JHCOOH + HOOC— CHZOH
O —3HIO; " U5 c4va -3 C2 va C1

Céc metyl glicozit bi oxi hoa bdi axit peiodic :

CH,OH
—5~ HCOOH + 0=CH~CH-O-CH-CHO + 2HIO,
: OCH,

Metyl a-D-Mannopiranozit
Céc osazon ciing tac dung vdi axit HIO,. Thi dy :

4 ' 3 ' 2 1
Ribuloch%HOCHzTCHOHTCHOHﬂ-C CH=N-NH~C¢Hs —10s ,

-HIO,
N-NH-CgHs

— HCHO + HCOOH + OHC-C-CH=N-NH-C¢Hj

C-5 Cc4 I
N-NH-CgHs
(C-3) (C-2) (C-1)

Mot s6 dén xuéit clia c4c monozo nhy axit andonic, axit andaric va hexitol ciing bi
oxi hod ¢t mach boi axit HIO,. Thi du :
HOCH, + CHOH +CHOH+CHOH+CHOH-CHO  —+104_,
¥ \ \ ¥ - 4HIO;

HCHO + 3HCOOH + O=CH-COOH
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Hooc—CHOH?CHOHfCHOHfCHOH%COOH-2E%+

. ¥ . ¥ ¥ ¥
Axit andaric
ZHCOOH + 20=CH-COOH
L CHACHLCHLCHL SHIO, -
(I:HZ'CH*(I:H*(I:H*(I:H* (Isz W 4HCOOH + 2HCH =0
OH OH OH OH OH OH

Hexitol

* Phan g khir

Khi khir hod, cdc monozo cho poliancol tuong Gng. Tac nhan khé thudng ding 1a
H, v6i xdc téc Ni, natri-bo hidrua NaBH,, hén héng natri-thuy ngan trong axit H,S0,
lodng. Chéng han, khit D-glucozo cho D-sobitol, D-mannozo cho D-mannitol hoac khir

D-fructozo lai cho hén hgp D-sobitol va D-mannitol.

CH CH,OH CH,OH CHO
H OH H—|OH HO—TH HO
HO H Na-Hg HO-1+H HO-+—H NaBH, HO
H OH H* H-—OH H OH H* H
H OH H-+—OH H—-OH H
CH,0H CH,0H _ CH,OH CH,OH
D-Glucozo D-Sobitol D-Mannitol "~ D-Mannozo
H, H,
Ni Ni
(l:HzOH
C=0
HO H
H—+OCH
H—+0OH
CH,OH
D-Fructozo

* Phan 1ing tao thanh osazon
| ~CH-CHO

Céc andozo c6 nhém (I) - khi tic dung véi hidrazin hay phenylhidrazin

(c6 s6 mol gdp 3 14n) cho san phdm bis-1,2-hidrazon goi 1A osazon. Osazon thudng la

nhitng san phdm keét tinh, dé tach khoi hén hgp phan tng.
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CHO CH=N-NHC¢H;
|
- GHOH - con N, CH-OH +CgH NHNH,
[(ISHOH],, -H,0 " [CHOH], . -C4HsNH,
| — N,
CH,0H CH,OH
Andozo
CH=N-NHCgHs; CH=NNHC4H;
| |
(|3=0 +CoH NHNH, | ?‘:.NNHCGHS
[(EHOH]n -H0 . [(EHOH]H
CH,OH CH,OH

Osazon

Sy hinh thanh osazon khong chi giéi han d6i v&i cacbohidrat ma rdt dac trung d6i
véi céc hop chét a-hidroxicacbonyl. Sy loai bé cidc nhém phenylhidrazin trong phéan tir
osazon s€ tao ra hgp chét dicacbonyl va dugc goi 1 oson.

Thidy -
CH=N-NH-C.H +  CHO
: s 2(O-cHOH" €

(s:=1\I—NH-'(:6H5 ’ (s:=0 +2{O)- cH=N-NuO)

Osazon ' Oson Phenylhidrazon ¢lia benzandehit

Cac xetozo cling tao ra osazon :

(IZHZOH CH=NNHCgH;
|
$=0 +3C,H;NHNH, _ (|:=NNHC6H5
[CHOH], - :E%ESNHz [CHOH],
CH,OH -H,0 CH,OH
Xetozo Osazon

'Sy tao thanh osazon chi lién quan dén cacbon s6 1 va cacbon sd 2 ¢lia monozo, vi

vay cac andozo va xetozo c6 cau hinh tir cachon s6 3 tré di giéng nhau s& cho cliing mét
0sazon.
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CHO
H OH
HO H
H OH
H OH
CH,OH
D-Glucozo

(2R, 35, 4R, 5R)

H v&i oxi va nito.
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C=NNHC H;
HO - -
H- OH
H—+ OH

CHO
HO H
HO H
H OH
H OH
CH,OH
D-Mannozo

CH,OH (Osazon)

CH,OH
C=0

HO
H
H

CH
OH

CH,OH

D-Fructozo (38, 4R, 5R)

hodc

CH,COOH | + 3CH;NHNH,

N.

ha

N H

It i
AN P
HC N

1 N=

HC\O H
/ [

CH,0, H

(2R, 3§, 4R, 5R)

Phin \ng tac osazon rit quan trong trong viéc nghién ciu cac gluxit. N6 khong
nhitng dung dé nhan biét, tich biét va chuyén hod ma con ding dé thiét 1ap cau hinh cia
gluxit. Phan {ing osazon chi tao ra bis-hidrazon cdn cdc nhém —OH sau khong phan ting
1i€p ni¥a vi osazon 1a sn phdm bén do tao phitc vdng cang (chelat) va lién két hidro gifta

.Q;'l?."



+ Phan tng ndi dai mach cacbon : Ph
 Tuwong tu andehit, cic andozo tac dung véi HCN
thuy phéan thanh axit. Tiép theo Ia khir axit s€ thu duge

trong phan tir.

Thi du : Tt D-arabinozd (andopentozo) cho hai andohe

D-mannozo (1 cap epime), nhi trong so d6 XV-3.

CHO
HO H
H OH
H OH
CH,OH
D-Arabinozor
l + HON
CN CN
H OH HO H
HO H HO H
H OH H OH
N OH N OH
CH,0OH CH,OH
Niirin cida axit D-gluconic Nitrin cla axit D-mannonic
l + H;O l + H;O
COOH COOH
H OoH HO H
HO H HO H
H OH H OH
H OH H OH
CH,0OH CH,OH
Axit D-gluconic Axit D-mannonic
© l- H,0 © l— H,0
O= C——] 0= C———]
H--OH g HO-+H g
HO H HO H
H OH H OH
CH,0H CH,0H
¥D-Lacton ¥D-Lacton
lNa.-'Hg lNang
CHO HO
H OH HO H
HO H HO H
H OH H -OH
H OH H OH
CH,0H CH,0H
D-Glucoze D-Mannozo

2AHHHICO3A

vong phép Kiliani - Fise (Kiliani - Fischer}
cho cip déng phan xiano, sau d6
hai andozo ting thém 1 cacbon

xozo 1a D-glucozo va

So d6 XV-3. Sy chuyén hoé D-arabinozo thanh D-glucozo va D-mannozo
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* Phvong phip giam mach cacbon

C6 mot s6 phuong phdp lam gidm mach cacbon clia cic monozo. D6 13 phuong
phdp Rup (Ruff), phwong phdp Von (Wohl) va 1én men. * :

~ Phuong phdp Rup : Trudc hét oxi hod andozo thanh axit andonic, sau dd oxi hod
mudi canxi cla axit ndy bang hidro peroxit H,0,, c6 mat sit (III) axetat (CH;3COO);Fe.
Cudi ciing thu duge andozd ¢6 it hon 1 nguyén ti cacbon so véi andozo ddu.

Thi dy : Bang phuong phép Rup c6 thé chuyén D-glucozo hodc D-mannozo thianh
D-arabiozo. .

CHO COOH {COQ0),Ca :
OH oH CH CHO
HO ‘Bry, H,0 HO CaC0, HO-1— 10, HO
OH ——— OH ——— OH ((m OH
OH CH OH OH
CH,0H CH,OH CH,OH CH,OH
D-Glucoza Axit gluconic Canxi gluconat D-Arabiozo
T—COz
CHO COOH (CO0),Ca (FooH
HO ' HO HO =0
"o on —=2H9, "o on —%, "o on —2%u, i OH
OH OH OH Fe OH
CH,0H CH,0H CH,CH CH,OH
D-Mannozo Axit mannonic : Canxi mannonat '

- Phuong phdp Von : La phuong phép thodi phan mach cacbon cho andozo. Lay
andozo tac dung v6i hidroxYlamin NH,O0H, sau dé cho phan \ing véi anhidrit axetic. Khi
thuy phan giéi phéng tré lai cic nhém -OH, ¢dn nhém -CN bi phin cét thainh nhém
andehit giam di m6t nguyén tir cacbon.

Thi du : CHO CH=N—_OH CN
HO _ : HO CH,COO
HO o O HO L R CH,CO0 COCH, —
on on L™ OCOCH,
CH,OH CH,OH CH,0COCH,
D-Mannozo
CN
HO CHO
CH;ONa HO + CH,ONa HO
CHCl, OH - NaCN OH D-Arabiozo
OH - CH,CH CH '
CH,OH CH,OH
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Phuong phap thodi phan Von cho hiéu suat cao hon phuong phép thoai phan Rup.
+ Phan t'mg.giéng vi amit clia axit andonic

Amit cla axit andonic bi m4t 1 cacbon nhd phéan g v6i axit hipocloro HOCL

/O
C
\NH, NH,
—1 0oH _ CHOH CHO
OH—— HOCI HO—— H,O/H* HO——
— L LB
——OH Na,CO, ——OH ——OH
—+OH OH —1—OH
CH,OH CH,OH CH,0H
D-Gluconarnit ' D-Arabinozo
* Phan (ng lén men
Glucozdo nhg enzim ('men'ruqu) bién thanh etanol.
CeHpp0g —22%, 2CHZCH,OH + 2C0,
Glucozo Etanol

* Phan dng chuyén hod andozo thanh epime cia nd.

Khi ¢6 mat amin bac ba, dac biét 1a piridin, thi can bing dugc thi€t 1ap gilta axit

andonic vA epime ciia nd. Phan ung ndy 12 co s& t6t nhat dé chuyén hod mét andoze
thanh epime clia né. Phan Gng nay chi lién quan dén c4u hinh ciia cacbon 56 2.

Andozo dugc oxi hod bing nuéc brom thanh axit andonic, sau d6 ché€ hod axit nay

v6i piridin. Tix hén hop can béng c6 thé tich ra axit andonic epime. Cudi cung khir hod
s& duge andozo 12 déng phan epime v6i andozo ban déu.

Thi du : Chuyén hos D-glucozo thanh D-mannozo.

O
s

CHO COOH COOH c/_] CHO

OH H—OH HO—-H HO o

H Brs, H10 HO H El.l'ldi!l HO H - Hzo Na (Hg) HO

OH H—0OH H—+0OH OH

OH H—CH H-—T-OH OH
CH,0H CH,OH CH,0H CH20H CH,OH

D-Glucozo Axit D-gluconic Axit D-mannonic y-Lacton D-Mannozd
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b) Phdn iing ctia nhém hidroxyl

Vé cau tao, monozo 1a polihidroxicacbonyl nén cdc nhém hidroxyl vé ca ban
gi6éng tinh chat clia rugu nhiéu ldn rugu.

* Tac dung véi Cu(OH),

Céc monozo tic dung v6i Cu(OH), trong moi truong kiém sé& cho phiic mau xanh.
D6 Ia thé hien tinh chdt cia poliol. Su tao phic vong cng chelat véi ion Cu”™” 1a do
hai nhém hidroxyl -OH & gén nhau (dang cis) tao nén. Hai nhém hidroxyl nay & lién
két (e - ) hay lién két (a - e) thi ¢6 khé ning tao phic, néu & C; va C, dang frans lién
két (a — a) khong tao phitc dugc. Cic monozo vi ¢6 nhiéu nhém hidroxyl nén khong chi
tao mot phic, vi vay ngudi ta it viét céc phic cu thé. Chéng han, c6 nhiéu kha nang tao
phtc nhir sau : hai nhém hidroxyl chia a-D-glucozo § vi trf cacbon s6 3 va s6 4 :

H
ok CHOH
0
HO 0
H
H  noly

a-D-Glucopiranozo

* Phan ding tao ete

Nhém ~OH hemiaxetal clia cic monozd ¢ kha nang phan img cao, ¢6 thé metyl
* hod bing tic nhan metyl hod nhe nhang nhu CH;OH/HCI khan dugc hop chat glicozit.

H-C-OH  H-C=0-CH,
H“|53“°H O +cHoH G, H-GOHo | yo
| (l:H'ZOH CH,OH
Monosaccarit ' Metyl glicozi;' _

Glicozit 1 tén chung cha kiéu hop chit ndy, d6i véi glucozo ta ¢6 glucozit, véi
fructozo ta cé fructozit, véi galactozo ta c6 galactozit...

Khi thay nhém —CH; bing R, néu R 1a mot phin dudng khdc thi glicozit 1a
disaccarit hoac néu R 14 mot disaccarit thi ta cé trisaccarit v.v... Mbi monozo ¢ dang
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vong chi ¢ 1 nhém -OH hemiaxetal (¢6 thé o hoiic B) con céc nhém ~OH khdc goi la
—-OH ancol. Céc nhém ~OH ancol bi metyl hod bdi cic tic nhan metyl hod manh hon, thi
du (CH;),S0,4, NaOH hoac CH;1, AgOH.

Nhém -OH hemiaxetal trong D-glucozo duge metyl hod bang CH3OH va HCl
khan cho hai san phdm khdc nhau :

‘CH,O0H
OH
H/n
0 OH CHO
' OH
/ D-Glucozo \
D dehit
CH,0H (Dang andehic) CH,0H
—0 OH | 0
o \{H HO\GH OH
OH CH
B-D-Glucopiranozo (I} «-D-Glucopiranozo (IT)
(Diém ch3y 150°C, [a} = +19°) (Diém chay 146°C, [o)] = +112°%)
HCl HCl
khan) J CH,0H (khan) l CH,0H
CH,OH CH,0H
O CH, 0
HO \JH HO\JH OCH,
OH OH
Metyl-p-D-glucopiranozit (TI) Metyl-a-D-ghucopiranozit (IV)

(®iém chay 107°C, [a] = -33°)

(Diém chay 165°C, [0] = +158%)

(I) va (II) 14 cac d6éng phan anome cla glucozo (cac hemlaxctal) la cac dudng cé
tinh khu, ¢6 hién tugng quay hé bién.

() va (IV) 12 cdc déng phan anome clia glucozit (cdc axetal) 12 cic dubng khong
6 tinh khir, khong quay hé bién.
~ Ciéc glicozit bén trong méi trudng kiém, khong cé khi nang m& vong nén khong
c6 tinh khir, khéng quay hd bién nhung dé bi thuy phan trong moi trudng axit hoac
enzim d€ bién thanh monozo ddu va metanol. .
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Thi du :

CH,O0H CH,O0H
O\ 0CH, " O, oH
HO OH .+ HO m HO H + CH,OH
OH - OH
Metyl B-D-glucopiranozit ~ B-D-Glucopiranozo -

* Phan ing ete hod hoan toan

Nhu trén da trinh bay, khi cho D-glucozo tic dung v6i tic nhan metyl hod nhe nhu

CH;OH/HC] khan thi chi c¢6 nhém —OH hemiaxetal phan dng va cho metyl-D-glucozit.

Khi 14y metyl-D-glucozit cho téc dung vdi dimetyl sunfat (CH3);50, va NaOH

hodic CH,I va AgOH s& thu duge sén phdm ete hod hoan toan 1a tetrametyl metyl-D-
glucozit.

Ciing nhu cdc metyl glucozit, cic ete hoan toan clia cac monozo bi thuy phan

trong moi trudng axit & axetal Cl.

Thidu.

NaOH
Metyl-B-D-glucopiranozit Metyl-B-2,3,4,6-tetra-O-metyl
(Pudmg khong c6 tinh khir) D-glucopiranozit
(Pudmg khong 6 tinh khir)
- CH;0H l dd HCI

[
CH,OCH, M vong taiday
5 - -

-

CH,0
# 2.3,4,6-Tetra-O-metyl-D-glucozo 2,3,4,6-Tetra-O-metyl-
(Dang mach hd) . -B-D-glucopiranozo

(Dudmg khix) : " (Dudmg khil) .



Dang dudng khir c6 chifa nhém andehit nén khéng bén, dé bi dong phan hod trong

moi trudng kiém, cdn bdo vé né bing cdch tao ra metyl glicozit trudc, sau d6 méi ete
hod toan phén.

D-Arabinozo cfing cho phan tng tuong tu. Thf dy :

—C-OH ' —C—OCH3| CH.0H 0 —C—OCH3|
HO o _*CHOH

(CH;);50,
HO 0O = CH.O ¢
HCl khan ' NaOH 3
OH OH HO OCH, OCH;
CH,0H CH,0H HO | CH,OCH,
o-D-Arabinozo +
—CH,,OHlH30
* Phan tng tao thanh este : CHO
CH,0

Cic nhém -OH clia monosaccarit (cad -OH hemiaxetal
va —OH ancol khdc) c6 thé dugc este hod bsi tic nhan axyl -OH

manh nhu halogenua axit hay anhidrit axit trong méi trudng CH,OCH,
bazo yéu nhu piridin hay natri axetat, CHyCOONa. Téc nhén
axyl hod thudng ding d6i v6i cdc monozo 13 anhidrit axetic
(CH3C0),0 hay clorua axetyl, CH;COC].
CHO

Thi dy : Cho D-glucozo tic OH
dung vé&i anhidrit axetic, phin tng HO OH
xay ra nhu sau : OH

Phin ng ' CH,0H .

) D-Glucozo
axetyl hoa khong / _ \
xay ra d6i véi 5 CH,0H CH,OH
nhém -OH tir C, 0 O ox
dén Cg4 nhu dang
: OH H
mach hd cla HO OH 0
glucozo, tic Ia - _OH bl _OH
xay ra & C;, C,, oo-Blieopiranozo l(cngcoho P-D-Glucopirasozo
Eﬁ' C4 va G ma CH,0COCH, CH,0COCH,
oéng phai &6 C '
g p 5 o —0 OCOCH,

(vi dang vong) va

cho hai sin phdm  CH,c0-0\JCOH: /Geoch, CH,C0-0 \JVH:

o, B. OCOCH, OCOCH,
1,2,3,4.6-Pentra-O-axetyl-o- 1,2,34,6-Penta-O-axetyl-p-
-D-glucopirzanozit -D-glucopirzanozit
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Ciing ¢6 thé diéu ché dugc cic este tir G, dén Cg clia glucozo ma vén giit nguyen
dugc nthém andehit néu di theo quy trinh sau :

CHo ' - CHO

' OCOCH,

OH —22— [CHOH], —éT’-—)’—r [CHOCOCH,], ——2» OCOCH,

b i o o OCOCH

CH,0H CH,0COCH; B0 3

 CH,OH CH,OCOCH,

D-glucozo Dietylmecaptal- 2,3,4,5,6-Penta-O-axetyl-
-D-glucozer -D-glucozo

2,3,4,5,6-Penta-O-axetyl-D-glucozo

_ Este cta axit photphoric v cdc monozo cé mot vai trd rét quan trong trong sy
chuyén hod cdc chat trong co thé dong vat,

Su tao thanh cdc este nay ti monozo nhu sau :

/OH /OH
H—C——OH+H0—P§—-O H—C———O—P\=0
H-OR) OH H +® OH
H O H 0 + Hzo
2T
CH,OH - CH,0H
Monozo Este ciia axit photphoric va manozo
Sau day 12 mot s6 este thudmg gip trong qué trinh chuyén ho4 gluxit :
OH
OH - OH e
H-C<0-PZ0 H-C-OH H-C=0~P50 GH0-P20
O] on O -OR] “on (=QH OH
HO 0 HO O HO O HO 0
OH OH OH OH
/OH /OH /OH
CH,0H CHZO—PiO CHZ—O—Pio CH:O—Pio
(A) (B CH ©) OH (D) OH
Chit thich :

(A) : Gluco-1-monophotphat
(B) : Gluco-6-monophotphat
(C) : Gluco-1,6-diphotphat
(D) : Fructo-1,6-diphotphat
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Mot este photpho khdc tham gia vao nhiéu
qud trinh tong hop sinh hoc 1 5-photphoribozyl-1-
pyrophotphat :

* Phan tng tao axetal va xetal von
g 1d 2

Cic monozo tic dung voi axeton hay
benzandehit ¢6 mat hidro clorua khan s€ tao ra din
xudlt isopropyliden (xetal clla axeton) hay
benzyliden (axetal clia benzandehit) twong ng.

Muén phan tng xay ra, hai nhém -OH ctia
vong phai & vi tri cis-vic (cis-vicinal) ¢6 thé 1,2
hodc 1,3. Thi dy tao ra xetal vong :

ICHO
- oH
HO :
-+ OH
5 OH
CH,OH
/ D-Glucozo \
] .
CH,0H
0
1
4
HO\JH OH |
HC
A Ha |- curocn,
o-D-Glucopiranozo N
) : (- H,O)

(1,2)-O-Isopropyliden-a-D-glucopiranozit
(xetal vong)

/OH
CH,-0O-P=0
5 N OH

~ 5-Photphoribozyl-1-pyrophotphat

HO—CHZ
HO—CH 5.0
4 1
OH OH
3 2
OH
o-D-Glucofuranozo

(1,2)(5,6)-Di-O-isopropyliden-
-a-D-glucofuranozit .

Phén g tao axetal hay xetal vong thudng dugc sit dung dé khoa nhém -OH dé
bao v&. Nhém axetal tvong déi bén trong moi tru'o‘ng trung tinh va bazo, nhung bi thuy

phan trong méi trudng axit khi dun néng.

25HHHITICOA
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Thi du : Su tao ra axetal tir o-D-galactopiranozo nhu sau :

OH
CH,OH

HO

a-D-Galactopiranozo

OH

Q  CH,OH, HCI

HO

HO
OH

t

Bang XV-2. Mét s& din cht clia andozo

Metyl-a.-D-galactopiranozit

CH,0H

HO
OCH,

CeHs

OCH,

Metyl-(4,6)-O-benzyliden
-a-D-galactopiranozit

Polihidroxiancol Axit Imonocacboxylic Axit dicacboxylic
HOCH,[CHOH],CH,OH HOCH,[CHOH],,COOH HOOC[CHOH],COOH
Glucozo (g?ub;:toch) Axit gluconic Axit glucaric
Galactozo DPunxit Axit galactonic AXit muxic
Mannozo Mannitol AXit mannonic Axit mannaric
mannitol Library ID: 357
12 1% Fd
8 ok TR e - e
00 i, - LA - s i i ¥ 4‘% & y ea e | § akd 5
o I \ s °F “.:. f : i k -.‘,e- s 5 4 ! : o
WY 5T ! W oL el e L
‘”-z > . .f.': . i - y~ : | ;g;_»'.: 5 _l i . l f&\.
OH_E 3 ’ -: \ : :“ . —— ‘ it s 1 . i
na_;l : ! ] \ 1 4 b z : ; Y .
b0 | : V \ ¢ > G ¥ & : \ r l\‘ ]‘ I \
5 B Y AV L l® IR LB
b . T ' U
000 | ._4‘_/ l i 3 " J"-_ 5
N — - et : ‘ :
M.lmonm::yw: 100 FT-IR i g WAVEMUMBERS

CAS name: mannitol
CAS number: 87-78-5
Formula: C6H1406
Sampling method: KBr paliet
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Major Bands
FW: 18217 3400.2 12817 8821 T
s 4 10815 7004
MAW: 182.079010 3291 08 Mattson

1419.4 10200 €31.0

Hinh XV-1. Phé héng ngoai clia D-sobitol (glusitol) (A).

Cic dai bang chinh: 33749 ; 29318 ; 1419
10954 ; 1048,0 ; 1001,6
8722 ; 676,6 ; 6447
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d-glucitol Library ID: 358
MICACMETERS
25 EL] a8 o s L1 L1 L] bt L] e w ” % =
1 1 1 1 1 1 i L 1 1 1
oo . & E T 1 T T Y
ano ’ k "
T | ]l \ ) - ik
LY. O - i
L] E l . \ : it % 7y
o8 g ] \ s “’ \ .
L. 5 ........ : I] 4 \\ A i o ] ’ "’ U
o8 | : i g T _J; k -
DML \ i g\ Ar! / T W
. A A Y AT AN W
ol = o A A
it : - 00 2000 i 1500 1900
Manson Cygnus 100 FT-1R WAVENUMBERS
CAS name: d-glucitol Major Bands
CAS number: 50-70-4 FW: 18217 33749 10954 8722
Formula: CEH14 08 MAW: 182079010 28318 10480 6766

Sampling method: KBr pellet

Mattson

1419.0 10016 6447

Hinh XV-2. Ph6 héng ngoai clia mannitol (B).

Cédc dai bang chinh :  3400,2 ; 3291,4 ; 14194
12817 "i "TUSL5 < 19200
8821 .; 00,0 :-6381.0

Can cit vao mau phd hong ngoai & Hoé hoc Hitu co 1, chiing ta hdy suy dodn ciu

tao clia chiing.

5. Mot s6 monozo tiéu biéu

a)Triozo

Trong quaé trinh chuyén hod sinh vat hoc, ngudi ta tim thdy monozo ¢6 3 nguyén tir

cacbon 1a triozo, C3HgOj;. D6 1a andehit glixeric va dioxiaxeton

CH=0 - CH,-OH
OH (|3=O
CH,OH .ICHz -OH
D-Glixerandehit . Dioxiaxeton

b) Tetrazo

La nhiig monozo c6 4 nguyeén ti cacbon trong phan tir, C;HgO,. Trong qu4 trinh
chuyén hod gluxit, ngodi cic este photphoric ciia hexozo, pentozo codn cé erithrozo

photphat. Erithrozo cé cau tao nhu sau :
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CHO

H~—OH
H~—OH
1
CHOH

D-Erithrozo

¢) Pentozo

Céc monosaccarit ¢é 5 nguyén tir cacbon trong phan tir goi 1a pentoza, CsH, (0.

Trong tw nhién, cic pentozo thudng gap dudi dang polisaccarit, goi chung la
pentozan, (CsHgOy),. Khi dun néng trong dung dich axit, pentozan bi thuy phéan cho
pentoza.

(CsHgOy), + nH,0 it{% nCsH; 405

Cdc pentozo ¢6 gia tri thudng gip trong tu nhién 1a D-ribozo, D-deoxiribozo,
L-arabinozo, D-xilozo. Cic pentozo khi dun néng vdi dung dich axit s& mat nuée va
bién thanh furfural :

CsH; 605 ——>;{ [o]"- CHO + 3H,0
Pentozo Furfural

+ D-Xilozo : 12 thanh phén chinh trong nhua cay cﬁng nhu trong thanh phin cla
hemixenlulozo (polisaccarit) & gb, rom ra, ngo, bong.

D-Xilozo ¢6 thé t6n tai & dang mach hé va dang mach vdng.

! CHO
2 —1—OH
3 HO—
4 —1+—OH
5 CH,OH
D-Xilozo a-D-Xilopiranozb’

+ D-Ribozo va D-deoxiribozo 6 vai trd rat quan trong vé mat sinh hoc, ¢6 trong
thanh phéan phan tir axit ribonucleic (viét it : ARN).
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1 QHO. HO—CH, O HO—CH, ~O-_ OH
2 |—OH ;
3 —|—OH

OH
4 T OH‘
s CH,0OH "OH OH HO OH
D-Ribozo a-D-Ribofuranoza B-D-Ribofuranozo

Khi loai bo oxi clia nhém ~OH & cacbon'sé 2 trong D-ribozo, ta duge D-2-deoxiribozo.
Thidu:

: 5
HO-CH, O OH
4 1

"H\ 3 H/H
2

OH H

B-D-2-beoxiribofuranozo
Cic deoxiribozo tham gia vio thanh phén cla axit deoxiribonucleic (viét tit : ADN)

Axit nucleic (viét tat : AN) c6 hai loai 1a ARN vad ADN. Hai axit nay khdc nhau
cht yéu & thanh phdn dudng pentozo (trong ARN, chi y&u c6 B-D-ribofuranozo tham
gia, con ADN c¢6 B-D-2-deoxiribofuranozo tham gia).

ADN phan bg cht yéu trong nhan t€ bao, con ARN chil yéu & t&€ bao. ADN la chat
mang ma di truyén, con ARN la chat sao chép md di truyén va tham gia vao su sinh téng
hop protein (xem thém chuong protein).

d) Cdc hexOZO', C6H1206

Cac hexozo quan trong nhét trong co thé dong vat va ngudi 13 D-glucozo,
D-mannozo, D-galactozo va D-fructozo. Andohexozo ¢é 4 nguyén tlr cacbon bat dsi va
do d6 c6 16 dong phan quang hoc. Xetohexozd c6 3 cacbon bt d&i va ¢6 8 ddng phan
quang hoc. Céc dong phan quang hoc d3 néu trén 13 & dang mach hé.

+ D-Glucozg

D-Glucoza Ia monozo phé bi€n nhdt trong thién nhién va c6 ¥ nghia quan trong
nhat trong cédc monozo. D-Glucozo duge goi 12 dudng nho. Vi D-glucozd ¢é nhiéu trong
hoa va qua chin, nhit 12 qua nho. Hon nita dung dich D-glucozo ¢6 do quay cuc sang
phéi manh nén con goi 12 dextrozo. Trong mau ngudi va dong vat ludn ludn cé mot ti le
D-glucozo nhét dinh. Thf du trong mau ngudi D-glucozo ¢6 khoang 0,1%. D-Glucozo cé
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trong thanh phén cic disaccarit nhu saccarozo, mantozo, lactozo, xenlobiozo va c6 trong
céc polisaccarit nhu tinh bét, xenlulozo. D-glucozit duge diéu ché trong cong nghiép
~ bang cich thuy phan tinh bt trong axit clohidric loang, trong ndi hap & 4p sudt 2 atm.

D-Glucozo két tinh lai bing nuéc thu dugc dang a-D-glucozd, ¢ nhiét do
néng chdy 12 146°C va trong dung dich a-D-glucozo ¢ néng sudt quay cyc la +1 12°,
Néu D-glucozo két tinh lai tir dung dich axit axetic lodng s€ thu dugc B-D-glucozo, co
nhiét do néng chdy 13 150°C va trong dung-dich né c6 nang suat quay cyc Ia +19°. Hén
hop can bing img véi 62% B-D(+)-glucozo va 38% a-D(+)- glucozo. Do su quay hé bi€én
giita 2 dang o vd B-D-glucozo trong dung dich nén khi dat trang thdi can bang né cé
nang suit quay cuc la +52,7°. '

Trong céng nghiép, vitamin C (axit L-ascobic) duoc diéu ché tr D-glucozo
nhu sau : :

CHO CH,0H CH,OH . CH,0H CH,0H
OH - HO HO C=0 o Oh
HO 9180° HO H/Ni_ HO © _ HO -
OH OH OH OH OH
OH HO HO HO ¢=0
CH,0H © CH=0 CH,OH CH,0H CH,OH
D-Glucozo D-Sobito! L-Sobozo

L-sobozo can bing véi dang endiol. Trudc khi oxi hod nhém ~CH,OH, chiing ta
phai b4o vé cdc nhém -OH ctia L-soboza bang cdch cho téc dung v6i axeton ¢ mat HC1
khan. Sau d6 thuy phan :

OH : OH CH,OH COOH
(FHZ ‘l:Hz CH, 2 CH, |
=0 HO_?I: (I{ ~ C/O—(l-ll‘ (|:/0—(|-|.:
HO— __ HO-C T, oy 0K KMnOJOH | 1~0-C -
OH <= OH HCl khan 0 - _CH, CH, 0 - _CH,
HO HO HO el HO Prog
CH,0H CH,0H ) CH-O0 CHs cH,0 CHy
_ L-Sobozo Dang endiol
E CH,0H
H
10 Ko ] 5
* HO-C =
o
L =
HO-}- HO OH

Axit L-ascobic
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Tinh axit cfia vitamin C gy ra bdi nguyeén tir H trong nhém -OH enol cach nhém
>C=0 mot nguyén tir cacbon (theo miii ten). ' '

C6 ¥ nghia quan trong dac bi¢t d6i véi sinh 1 dong vat va thue vat 1a cac este clia
glucozo véi axit photphoric (xem phén este § trén).

+ D—galactozc

D-Galactozo it gip ¢ trang thdi tu do trong thién nhién ma hay gip trong thanh
phédn clia disaccarit nhir lactozo (dudng sita), trisaccarit nhu rafinozo va trong mot s6
polisaccarit.

So d6 XV-4. Mot s6 phan éing cia D-galactozo

HO-C-H 1 CHO H-C-OH

m ~ 2}oH m
HO HO—-4 HO
5--OH
CH,OH CH,0H CH,OH
B-D-Galactopiranozo o-D-Galactopiranoze
B Ni
CH,0H OCH coon HO CH=NNHCH;
—+CH OH OH OH H—+0OCH,, CH, 0 l C=NNHCH,
HO— HO HO —+~0OH —+0H HO
HO—+ HO HO CHOH  po HO HO
-1+ OH OH OH D-Galactosoxim HO - HO—+ OH
CH,0H CH,CH COOH CH,OH
Bunxit Axit galactonic Axit mxic : CH,OH CH,OH D-Galactosazon
(Khong quang hoat) (Khong quang hogt) = -
L Metyl-o va -D-galactopiranozit
HCHO + SHCOOH

o HCOOH+0=CH-CH-O~CH-CHO  CHO- +ocH,
0 —+oc —T-OCH
CH,0H | CHOH OCH, ca0-- o cHO-{ O
H 0 CH0+ CH 0
_ , . . .
Ho ol CH,OCH, CH,OCH,
H OH Metyl- 2.3461-tctm- Metyl-2,3,4,6-tetra-

O-metyl- O-metyl-
ﬁ-D-gaJacwpmom -g-D-galactopiranozil

C#u dang cia a-D-galactopiranozd
(Mot cau dang bén)
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+ D-Mannozo hay (ZS; 3S, 4R, 5R)-D-mannozo

D-Mannozo 1a dong phéan epime cla D-glucozo (ching khdc nhau & C bt d6i s6 2).
Trong méi trudng ki€m, D-glucozo, D-mannoza va D-fructozo dé chuyén hod véi nhau
qua dang dienol (xem lai cadc monozo phan ting véi thudc thir Tollens Fehling), va ba
monozd nay cho ciing moét osazon. e} trang thai tu do, D-mannozo ¢6 trong vo qué quit
va trong mot s6 loai qua. Trong thé gidi dong vat, D-mannozo thudng & dang polisaccarit.
Trong co thé dong vat, D-mannozd ¢4 trong anbumin, globulin va mot s6 protein khéc.

Sau day 1a mot s6 thi du vé phan tng cia D-mannozo.

So d6 XV-5 : M6t 56 chuyén hoa clia D-mannozo.

o-D-Mannopiranozo

Na-Hg

HO—-

HO—
~+ OH
——OH

CH,OH

+ D-Fructozo

1CHO
HO——2
HO——3
4—— OH
s—— OH
6 CH,OH
D-Mannozo

COOH
HO——
HO—T

- OH
- OH

CH,OH

\\\ CH,OH o

OH

HO OH 0

B-D-Mannopiranozo

HNO,

Y

COCH

HO
HO

OH
—— OH

COOH

D-Fructozo 13 mot xetozo rdt phd bién va quan trong trong ty nhién. O trang théi
-ty do, nd ¢ nhiéu trong qua chin, m4t hoa v mat ong. Mat ong 14 hdn hgp D-fruciozo
v D-glucozo do ong mét l4ng lai trong 6 ong.

Trong céc gluxit, D-fructozo c6 vi ngot nhét. Vi ngot ciia mat ong chl yéu 1a do

D-fructoza.

Visquay cuc sang trdi manh, nén D-fructozo con duge goi 1a Levulozd (nguge vai

D-glucozo va dextrozo).
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D-Fructozo cdn tham gia vao thanh phdn disaccarit (nhu saccarozo), trisaccarit
(nhu melexitozo hay rafinozo) va polisaccarit (nhu inulin,...).

Khir hod D-fructozo thu duoc hai ancol sau chiic 1a D-mannitol va sobitol :

CH,OH ?HZOH CIZHZOH
|

C=0 . HO-C-H H-C-0OH .
| ﬂ) | + i

[CHOH} . [CHOH]; [CHOH);
I ' | I
CH,OH CH,OH CH,OH

Mannitol Sobitol

Su chuyén hod cha D-fructozo s€ dugc trinh bay trén so dé XV-6.

So dé XV-6 : Mot s6 chuyén hod cia D-fructozo

*

&
HOCH, 1 1 CH,0H
]
0 CHZOH 5 C - O
s 2 HO—3 (33)
H\H HO/OH 4~ OH (4R)
) - s—/— OH (5SR) ~
3 - :
OH H ® CH,O0H OH H
o-D-Fructofuranozo (38,4R,5R)-D-Fructozo B-D-Fructofuranozo
+ CaHsN-HNHg
! | l | CH=NNHCH,
CH,OH CH,OH C=NNHC¢H;
—-OH HO— HO——
HO— HO— - —T-OH
—— OH -+1—-OH ~-1—- OH
—— OH — OH ' CH,CH
- CH,0H CH,0R Glucosazon
D-Sobitol . D-Mannitol
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Fructozo 1a 2-xetohexozd, duge chitng minh bing diy chuyén ho4 sau :

CH,OH “ CHj,

| : | .
(|3=0 (l:H20H (IZHZOH H(II—COOH
CHOH - 4en C(OH)CON o - C(OH)COOH CH,

| — | — | - — |

(I:HOH [(IL'HOH]g, _ [(FHOH]3 o (|3H2

(IZHOH CH,0OH CH,0OH -' CH,

: ]

CH,OH CHj3

Fructozo Xianohidrin Hidroxiaxit Axit a-metylcaproic

D-Fructozo ciing cho phan tmg véi thudc thir Tollens va Fehlinh, midc di dang
mach hé clia n6 khong cé nhém andehit vi trong moi trudng kiém da bi déng phan hoi
thanh D-glucozo va D-mannozo qua dang trung gian endiol da trinh bay & trén.

II. OLIGOSACCARIT

1. Khai quat

Oligosaccarit 1a nhiing giuxit méa khi thuy phan dén cuing (hoan toan) cho tir 2 dén
10 monosaccarit (dudng don), khi d6 ta ¢6 disaccarit, trisaccarit, tetrasaccarit, v.v...

Oligosaccarit hay gép nhdt 12 disaccarit va trisaccarit, Nhitng disaccarit guan trong
nhdt 1a saccarozo, mantoza, lactozo va xenlobiozo.

Disaccarit 12 cacbohidrat dugc tao ra tir hai monosaccarit. Khi thuy phan | phan ti
disaccarit thu dugc hai phan tr monosaccarit. Tuy theo cich két hgp gitta 2 goc
monosaccarit ma disaccarit dugc chia 1am hai loai : disaccarit ¢6 tinh khir va disaccarit
khong c6 tinh khir.

1) Disaccarit khdng cé tinh khit (¢ cdu triic ozido-ozit)

Disaccarit dugc tao ra do su két hop hai nhém -OH hemiaxetal (hidroxyl
hemiaxetal) ciia hai monosaccarit, tao ra cdu oxi va loai di mét phan tlr nudc :

C6H1 105 —-OH + HO—C6H1 105 — _C6H1105 —O—C6H1105 + Hzo
—— | P S—"
Hai nhém -OH hemiaxetal Hai lién két glicozit -

Hai nhém —OH hemiaxtal tao ra lién két glicozit, nén disaccarit khéng con ~-OH
hemiaxetal tr do, khéng chuyén thanh dang andehit dugc nén disaccarit nay khong c6
tinh khtr va con dugce goi la loai dudng cé cAu triic ozido-ozit.

“Tiéu biéu cho loai disaccarit khong ¢6 tinh khit 1a saccarozo.
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2) Pisaccarit ¢6 tinh khut (¢é cdu triic ozido-0z0)

Lién két glicozit dugc tao ra tir 1 nhém —OH hemiaxetal cia monozo thit nhat va
nhém ~OH ancol nao dé clia monozo thit hai ma khong phai 12 ~OH hemiaxetal thi hai.
Nhu vay géc monosaccarit thi hai vin con nhém OH hemiaxtal ty do va né cé thé
chuyén thanh nhém andehit trong dung dich nén c6 tinh khir. Loai dudng nay cd cdu
tric ozido-0z0.

CeH;Os—OH + _HO-CgHgO4-OH —HO,
—— —
—OH hemiaxetal -OH ancol -OH hemiaxetal

Lien két glicozit -OH hemiaxetal

Disaccarit khir ¢ hién tugng quay hd bién (c, B), khir duge thudc thir Fehlinh va
Tollens, tao hidrazon, oxim... Tiéu biéu cho loai nay 1a mantozo, lactozo, xenlobioza,...

Dé x4c dinh c4u tric toan phan cla mot disaccarit, chiing ta phéi biét :

1. Nhan dién cdc monosaccarit thinh phdn tao nén disaccarit (bang cich thuy phan
trong méi trudng axit hoic enzim).

2. Xac dinh c4u tao dang vong clia cdc monosaccarit trong disaccarit (vong pirano
hay vong furano).

3. Xac dinh vi tri monosaccarit ndy d6i v6i monosaccarit kia, chinh 13 xac dinh
lién két glicozit (lién k€t nay do mét hay hai nhom -OH hemiaxetal tac nén).

4. Xéc dinh cdu hinh anome (c, B) clia lién két glicozit.

2. Trang thai ty nhién

Trong tu nhién, c4c oligosaccarit phé bién nhét va quan trong nhat 1a cc disaccarit va
trisaccarit. o

a) Cac disaccarit guan trong la saccarozo, mantozo, lactozo va xenlobiozo

+ Saccarozo Ia dudng mia, dudng kinh, dudng két tinh, dudng phén, dudng cli cai.
NG ¢6 nhiédu trong cay mia (14 - 26%), cl cai dudng (16 - 20%) va cum hoa thot nét.

Nguoi An D6 da bist saccoroza tir 300 nam trudc Cong Nguyén. Ngudi ta da tim
thiy saccarozd trong cu cai dudng nam 1747.
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.+ Lactozo ¢6 vi ngot kém hon saccaroza. Lactozo c6 vai trd rdt quan trong trong
dinh dudng cia tré em.
Trong sta ngudi ¢6 tir 6 — 7% lactozd, cdn trong sita bd chi ¢6 tr 4 — 5% lactozo.

+ Mantozd thu duge khi thuy phan tinh bot bang axit vo co lodng hoidc bang enzim
amilaza. Enzim amilaza ¢6 nhiéu trong mdm théc, vi vay mantozo cdn. duge goi 1a
dudng mach nha.

Qua trinh chuyén hod tinh bot thanh dudng mantozo nhd enzim amilaza da duge
ing dung rong rii dé€ sin xudt banh keo va cic d6 udng.

+ Xenlobioza

‘Khi thuy phan khong hoan toan sgi bong (xenlulozo) thu duge xenlobiozo.
b} Cac i‘risaccarif

+ Melixitozo ¢6 tréng mat ong.

+ Rafinozo cé nhiéu trong cii cai dudng va ¢é trong mét s6 thuc vat khéc.

3. Cau tric phan, tir va tinh chat

a) Saccarozo (con goi 1a sucrozo) cb ciu tric nhu sau ;

6
CH,0H i

Tén goi : a-D-glucopiranozyl-B-D-fructofuranozit

hay [B-D-fructofuranozyl-a-D-glucopiranozit
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Saccarozo c¢6 cong thitc phan tir C,H,,0y;.

Khi thuy phin saccarozo trong dung dich axit lodng hodc enzim (invectaza hay
diastaza) tir men, thu dugc mot lugng bang nhau D(+)-glucozo va D(-)-fructozo. Su thuy
phan nay gay ra ca sy thay ddi ddu quay cyc tir (+)sang (-). Vi vay, qud trinh nay con
duge goi la qua trinh nghich dao saccarozo. Hon hop q.uay trdi cha D(+)-glucozo va
D(-)-fructozo thu dugc & trén goi la dudng nghich dio. (Mat ong chl yéu 1a dudng
nghich dao, nhilng con ong cung cdp enzim invectaza). Dung dich (+)-saccaroza ¢ do
quay cuc 13 +66°5, D(+)-glucozo 1a +52°7, D(-)-fructozo 13 -92°4 va dé quay cuc cla-
hén hop sau khi thuy phan saccarozo 12

_ (+)52°7 + (-92°%) _

lalp >

~19°9

Viéc xéc dinh cdu tric 1ap thé cha lien két D-glucozit va D-fructozit rat phitc tap vi
cd hai lién két nay déu bi thuy phan déng thoi.

Nho két qua nghién ciiu Ronghen va tdng hop saccarozo (do Lemio U.R Lemieux,
nam 1953) ngudi ta da khing dinh c4u tric clia saccarozo. '

Ciu oxi dugc tao thanh trong saccarozo tir o-D-glucozit va B-D-fructozit 1a do su
tham gia cha 2 nhém -OH, mot nhém ~OH hemiaxetal & C; clia glucozo dang o va mot
nhoém —OH hemiaxetal & C, cia frutozo dang B. Vi vay, saccarozo con ¢é tén goi nifa 12
2-O-(a-D-glucopiranozyl)-f-D-fructofuranozit. Hoac 2-(a-D-glucopiranozido)-B-D-

. _fructofuranozit.

Do trong phan tir saccarozo khong con -OH hemiaxetal nén khéng cé kha ning
mé vong, khong cé tinh khit ciing nhu ~-OH hemixetal (khong cho phan img trang
guong, khong khir dung dich Fehlinh, khéng tao ra osazon, khong quay hé bién).
Saccarozo dé bj thuy phan trong dung dich axit, tham chf axit rat y&u nhu CO,/H,0 va

‘enzim.

H+
hodc enzim

.-C3Hp,0(; + Hy0 D-glucozo + D-fructezo

Tir saccarozo c6 thé tao thinh cdc saccarat kim loai kiém thd, nhat I3 canxi. C6
nhicu loai canxi saccarat khic nhau vé dé hoa tan trong nuéc. '
C12H22011 .Ca0O 2H20 _
Dé tan trong nudc

C,,Hy,0,, . 3Ca0 . H,O } Kho tan trong nude
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Céc phéan ung trén dwge ing dung d€ tinh ch& dudng mia trong cong nghiép san
xudt duong. ' '

Sau khi ép mia cho dung dich dudng (14 - 17% dudng) v mot s8 tap chét ché hod
véi nudc voi dé két tda tap chat (mu61 canxi ciia axit photphoric, axit oxalic, axit xitric,
protein...), ngudi ta tién hanh loc bo két tdia. Sau d6, suc khi CO, vao dung dich mono va
dicanxi saccarat :

CO, + CppHpOyp . Ca0 . HyO  — CppHp0yy + CaCO5 ¥ + Hy0

Loc bb két tha, co dac dung dich, li tam 14y dudng. Dung dich sau khi tich dutng
goi 1a ri dudng ding d€ san xudt ancol etylic.

b) Mantozo hay ditdmg mach nha c6 cu tric sau :

6
CH,0H

Cfu dang ciia mantozo
(Péng phan anome-a)

Tén goi : 4-O-(a-D-Clucopiranozyl)-a-D-glucopiranozo
Hay : 4-(a-D-Glucopiranozido)-a-D-glucopiranozo
Mantozo ¢ cong thitc phan tit 12 C;;H;50,. Khi thuy phan mantozo bang dung

- dich axit vo co lodng hay enzim mantaza chi thu duoc D-glucozo. Dé xdc dinh lién ket
glicozit trong phan tlt mantozo, ngudi ta d4 tién hanh thi nghiém theo sa d6 XV-7.
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So d6 XV-7. Thi nghiém xdc dinh lien két glucozit trong phan tir mantozo
Mantozo _
(a) lB]‘Q, Hzo

(C,;H,,0,,)COOH
Axit mantobionic -
{b) l(CH3hso4, NaOH

[C,,H,;0,(0CH;);] COOH
Axit octa-O-metyl-D-mantobionic

{c) lH;O
CH,OCH, /\ COOH
0 __ H~1 OCH,
CH,0 CHOH CH,0 H
OCH, - H—1~OCH,
. H~ OCH,
OCH, CH,OCH,
2,3,4,6-tetra-O-metyl- Axit 2,3,5,6-tetra-O-metyl-
-D-glucopiranozo -D-gluconic

Cho mantozo tdc dung véi nuée brom (a) d€ bién thanh axit monocacboxylic, axit

D-matobionic. Sau d6 cho téc dung tiép véi dimetyl sunfat va kiém. (CH3)2SO4 + NaOH
(b) thu duge axit octa-O-metyl-D-mantobionic.

Cudi cung 18y sin phdm thuy phan trong dung dich axit (¢) thu duoc hai hgp chat

la 2,3,4,6-tetra-O-metyl-D- glucoplranow (d6ng phan anome-¢r) va axit 2,3,5,6-tetra-O-
-metyl-D-gluconic.

Mat khédc, mantozo khir dugc dung dich Fehlinh va Tollens, vi vay nd Ia mot
disaccarit ¢6 tinh khir. Mantozo phan éng véi phenylhidrazin tao osazon C3H004
(=NNHC¢Hs), va bi oxi hod bdi nuéc brom thanh axit monocacboxylic, axit
mantobionic, (C;H;,04)COOH.

Mantozo t6n tai & hai dang déng phan anome la o va B, c¢6 ning sudt quay cuc

twong Ung {o)p = +168° va +112°, Hai dang nay ¢ hién tugng quay hd bién trong dung
dich, khi dat can bang (o], = +136°.

R& rang mantozo <6 nhém —OH hemiaxetal tr do nén ¢6 thé chuyén hod thanh
nhém andehit. Niumg chi ¢6 1 nhém -OH hemiaxetal tu do vi osazon tao ra chi chifa
2 goc clia phenylhidrazin va khi oxi hod bing nude brom chi cho axit monocachoxylic.
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Mantozo duge tao ra tir hai don vi D-glucozo véi sur tao ra lien két o-[1,4]- glucozit.

Lién ket glucozit nay 1a do mot nhém -OH hemiaxetal dang a cta géc D-glucozo
th nhat k&t hop véi nhém —OH ancol & C4 cla gdc D-glucozo thit hai. Do d6, mantozo
¢6 cau tric nhu trén v6i dang vong pirano. ‘

¢) Lactozo hay duodng sita

Lactozo cé cau triic sau -

3
CH,0H
5

Géc B-D-galactozo Goc o-D-glucozo

Tén goi 4-0-(B-D-Galactopiranozyl)-a-D-glucopiranoza
hay : 4—(|3-D-Galactopiranozido)-a-D-glucopiranozo’.

Lactozo ¢6 céng thic phan tir C12H,0,, 1 loai disaccarit ¢6 tinh khir tao ra duge
0sazon va ton tzi dusi hai dang dong phan anome o v §, cho hién tugng quay hé bién.
Nang sust quay cuc clia dung dich lactozo khi dat trang thdi c4n bang [a] = +52°6. Khi
thuy phan lactozo trong moi trudng axit hodc xi 1f v6i enzim emulsin (loai enzim
chi phan cét lien két B-glicozit) s& thu duge nhimg lugng bing nhau ciia D-glucozo va
D-galactozo.

Qua trinh chuyén ho4 céc din xuat cla (+)-lactozo dé chi ra glucozo 12 mét xich
dudng khir duge chi ra & so dé XV-8. '

R& rang, lactozo ¢6 lien két B-glicozit do sir 18 hop giita mot phén tir o-D(+)-glucozo
va mét phan tir B-D(+)-galactozo.

Vén dé dat ra 12 mét xich monosaccarit nio ¢6 tinh khir va mit xich monosaccarit
nao khong c6 tinh khir ? (+)-Lactozo ¢6 lién két glucozit hay lién két galactozit ?

Khi thuy phan lactosazon thu duge D(+)-galactozo va D-glucosazon. Thuy phan
axit lactobionic (axit monocacboxylic) nhan dugc axit D-gluconic va D-galactozo (xem
sa d6 XV-8 trén). Nhu vay, mit xich D(+)-glucozo phii chita nhém andehit “ty do” va
tao ra osazon hoac oxi hod téi axit. (+)-Lactozo phai la D-glucoza thé, trfmg dé mat xich
D-galactozyl tdn cong vao mét trong nhiing nguyén ti oxi cla glucozo. D6 1a lién két
galactozit chit khong phai lien ket glucozit. Hon nita, cdc phan tng oxi hod, metyl hod
va thuy phan hod cho két qua twong tw nhu v6i mantozo va xelobiozo. Vi vay, lién ket
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glicozit dugc tao ra tir nhém -OH hemiaxetal clia §-D-galactopiranozo, va nhém ~OH &
cacbon thit 4 clia D-glucozo (nhém -OH thudng). D6 1a lién két B-[1,4]-glicozit.

Hon nita, hai mat xich trong phéan tir lactoza 12 D-glucozo va D-galactozo déu &
dang vong pirano (6 canh).

So d6 XV-8 : Mot s6 chuyén hoi dan xudt cha (+)-lactozo

Lactozo
!
- CgH,NH,
— NH3 + Cf,HgNHNHZ
Br; | H,0 - H0
CH,OH
HO O o CHZOg
(C,H, 0, COOH (I%
{Axit lactobionic) OH
v : ({Lactosazon) . NNH-C¢H;
lH;O ‘ ngo
COOH CIJl"l'*ilI\IHC‘SHT
CH—,OH CH,OH C=NNHC,H,
K OH H CH—OH K >CH-OH $
CHZOH CH,0H
{Di+)-Galactopiranoza) (Axit D{-)-glucanic) {D(+)-Galactopiranozo) (D-Glucosazon)
d) Xenlobiozo c6 cu tric sau :
CH20H CHon

C4u dang ciia xenlobiozo
(Béng phin anome ) :

i caom

HO 0
HO
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Teén goi : 4-(B-D-glucopiranozyl)-p-D-glucopiranozo
4-(B-D-glucopiranozit)-B-D-glucopiranozo

Tuong tu mantozo, xenlobiozo ciing ¢6 cong thic phan tir C;Hy0yy, 1a dudng
khir, tao dugc osazon, ton tai dudi hai dang déng phan anome o va 3, cho hién tuong
quay hé bién giia hai dang déng phan d6. Thuy phéan cho 2 phan tlr D-glucozo. Véi cic
phin tmg oxi hod, metyl hod va thuy phén hod tuong tuf nhu d6i véi mantozo, cang
khing dinh xenlobiozo chia hai vong pirano va lién két glucozit dugc tao ra tir nhoém
_OH & cacbon s6 4. Nhung khéc v6i mantozo, lién két glucozit & xenlobiozo 1a lién két
B-[1,4]-glucozit, con lién ket glucozit & mantozo 12 lien ket a-[1,4]-glucozit.

Xenlobiozo bi thuy phan bing enzim emulsin ma khéng phai enzim mantaza nhu
d6i v6i mantozo vi enzim emulsin chi phan cit lien két B-glucozit. Vi vay, xenlobiozo ¢6
cdu tric nhu trén.

Ill. POLISACCARIT

Polisaccarit 12 nhitng hop chat cao phan tir, ¢é chita hing tram va tham chi hang
ngan mét xich monosaccarit trong mdi phan tir. Giéng nhu trong disaccarit, nhiig maét
xich nay dugc ndi v6i nhau bdi lién ket glicozit va nhiing lién ket nay lai bi phan cét bdi
phén ting thuy phan.

Polisaccarit 13 nhimg polime dugc tao ra trong thién nhién. N6 dugc coi la san
phdm cha phan ing tring ngung cic andozo hodc xetozo.

Mot polisaccarit duge tao ra tir hexozo, thi dy c6 cong thic chung 1a (CgH 6Os),.
Cong thitc ny, tat nhién goi cho chiing ta vé cdu triic clia polisaccarit. Dé thiét iap cau
triic clia polisaccarit, chiing ta phai biét trong méi phan tir polisaccarit do c6 cac mat
xich monosaccarit nao, c¢é bao nhidu mat xich va lién ket gitta cac. mat xich nhu th€ nao.

Mach cta phan ir khdng 16 nay la mach ho, khong nhdnh hodc c6 nhanh, mach
vong hay uén khidc. Cic polisaccarit quan trong nhat 12 xenlulozo va tinh bot. Ca hai
polisaccarit ndy déu dugc thyc vat téng hop nhdy qué trinh quang hop tir khi cacbonic va
nude. Ching déu duge cdu tao bdi cic mat xich D-glucozo.

Nhimg polisaccarit dugc tao thanh tir mot loai monosaccarit thi goi la
homopolisaccarit. Nhiing polisaccarit dugc tao thanh tir hai loai monosaccarit trd 1én thi
goi 1a heteropolisaccarit.

Homopolisacéarit quan trong 13 tinh bot, xenlulozo, glicogen v.v... Heteropolisaccarit
hay gap trong thién nhién Ia pectin, aga, hemixenlulozo v.v...
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1. Tinh b6t
a) Trang thdi tie nhién

Tinh bot 12 mot polisaccarit rit phd bién trong tu nhién, N6 la thic an quan trong
clia ngudi cling nhu dong vat va 1a thic an dy tr cta thye vat.

Tinh bot duge thuc vat tich trit trong cdc md thuc vat dudi dang cac loai hat, cu va
qua (gao, mi, ngd, khoai, sin, chudi, tdo, 1¢, hdng, xoai, dau, man, mit v.v...).

Ham luong tinh bot trong céc loai trén ciing khdc nhau : gao chifa nhiéu nhat,
khoang 75 + 80%, mi khodng 65 + 70% con khoai tay chia khodng 16 + 19%.

N6i churig, lugng tinh bot trong cdc hat ngil ¢6c¢ nhiéu hon trong céc loai khac.
b) Cdu triic cia tinh bot

Thong thudng, tinh bot chia khoang 20% phin tan trong nuéc, goi la amilozo va
80% phan khong tan trong nudc, goi la amilopectin, Nhu viy tinh bot 1a hén hep hai loai

. polisaccarit 1a amilozo va amilopectin.

Ca amilozo va amilopectin déu 1 nhimg cacbohidrat ¢6 phan tir khéi cao va cb
chung cong thic phan tit (CgH,oOs),.. Khi ché hod vi dung dich axit hay enzim, tinh bot

bi thuy phan din din thanh dextrin (h&n hop cdc polisaccarit ¢6 phéan tr khéi thap), sau

dé dén mantozd va cudi cing 1a D(+)-glucozo.

(CoH1g05)y — (CeH1gO5)m — CpaHapOrp — CeHi206

Tinh bot Hén hop dextrin ~ Mantozo D-glucozo

Amilozo va amilopectin déu dugc tao nén tu nhimng mit xich D(+)-glucozd nhung
khdc nhiau vé kich thude va cau tric.

+ Céu tric ctia amilozo

Khi thuy phan amilozo chi thu dugc mantozo va cubi citng ciing chi thu duge
D-glucozo duy nhat. Tir d6 c6 thé gidi thich ring amilozo duoc tao bdi nhiéu mat xich
D(+)-glucozo ma mdi mét xich ndy két hgp v6i nhau boi lien két a-glucozit voi nguyen

tir cacbon s6 4 cia mat xich ding sau.

C6 bao nhiéu mit xich o-D(+)-glucozo nhu thé ¢6 trong phan tir amilozo va hinh
dang ctia nhitmg dai phan tir nay thé nao ?

Dé xéc dinh cu tric ciia amilozg, ngudi ta da sit dung nhiéu phuong phép hod hoc
va vat Ii khdc nhau, Trong phuong phép vat Ii, rhi du ngudi ta dd phan tich tia X, kinh

 hién vi dién ti, do dp suat thdm thau, do d6 nhdt va dung mdy li tam siéu téc.
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Trong viéc nghién ciiu cdu tric cc gluxit thi su két hgp phuong phip metyl hod va
thuy phan hod 1i c¢6 y nghia nhat. Theo d6, nguoi ta thdy ring D-glucozd, mot
- monosaccatit ¢é chita 5 nhém -OH tu do va tao ra din xuét ¢6 5 nhém metyl, metyl
tetra-O-metyl, D-glucopiranozit. Khi hai mat xich D(+)-glucozo lién két véi nhau, nhu
trong mantozo, thi méi mat xich chita 4 nhém -OH ty do va khi metyl hod disaccarit nay
s& cho dan xudt ¢6 8 nhém metyl. Trong amilozo, néu méi mit xich D(+)-glucozo lién
ket v6i hai nhém khdc thi né chi chia 3 nhém -OH tir do va khi metyl ho4 amilozo s&
thu duge hop chat chi chita 3 nthém -OCH; trong méi mét xich glucozo.

Khi metyl hod amilozo va sau d6 thuy phén ta thu dugc 2,3,6-tri-O-metyl-D-
-glucozo va mét lugng nho 2,3,4,6-tetra-O-metyl-D-glucozo (0,2 + 0,4% téng san
pham). Phan (ng x4y ra nhu trong so dé XV-9 :

So dé XV-9 : Mot s6 phan tng chuyén hod amilozo

CH,OH CH,OH
H, 0
HONOH
|
OH
Amiloza
(CH3)2SO4 lNaOH
CH,OCH, CH,OCH, CH,0CH,
H N H 0
cH0 \{Hs QR O
OCH, OCH, " OCH,
Amilozo &3 mety] hoi
HCI leo
I
CH,OCH,
. y O
1
{n+1) 4
_ HONPCHs , “on
3 OCH, 3 OCH,

2.3,4,6-Tetra-O-metyl-D-glucozo 2,3,6-Tri-O-metyl-D-glucozo
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Pé nghién ctfu cdu triic chia amilozo, ngudi ta dung phuong phip xdc dinh
nhém cudi. Theo dé thi mdi mét xich D-glucozo trong amilozo lién két vdi hai mét
xich D-glucozo khéc bang nguyén tir C1 & mit xich D-glucozo ndy va nguyén tir C; &
mit xich D-glucoza khdc (lién ket a-[1,4]-glucozit). Dong thdi nguyén tir C5 & mbi mat
xich s& tham gia vao vdng piranozo. K&t qua 1a cdc nhém ~OH tr do & C,, Gy, Cg duge
metyl ho4, nhung diéu d6 khong phai dac tnmg cho tt ci cac mét xich D-glucozo, trix
khi mach amilozo 12 vong va n6 phai cé hai nhém cudi ; Tai mot nhoém cudi phai 1a
mat xich D-glucozo chifa nhém andehit ty do ; Tai mot nhém cudi khéc phai la mét .xich
D-glucozo ma c6 nhém -OH tu do & C4, va né duoc metyl hod & ci 4 nhém -OH, sau
khi thuy phan cho 2.3,4,6-tetra-O-metyl-D-glucozo. Nhu vay, mdi phan tir amilozo duge
metyl hod hoan toan, sau d6 thuy phan cho mot phén tir 2,3.,4,6-tetra-O-metyl-D-glucozo. '

Dua viio s§ phan tlf tri-O-metyl-D-glucozo duge hinh thanh tir méi phén tr cia hop
chdt tetrametyl, ngudi ta c6 thé tinh dugc do dai cia mach amilozo.

Thi dy : khi metyl hod amilozo nhén duoc 0,25% tetra-O-metyl-D-glucozo chi ra
trén méi mot nhém cudi (véi nhém ~OH tu do & C,) c6 khoang 400 mit xich. Nhu vay,
phan ti khdi clia amilozo tir 150.000 + 600.000 va c6 tir 1000 + 4000 mat xich glucozd
trong moi phan tir.

Phén tir amilozo ¢6 cdu tao khong phan nhénh, gém céc mét xich o-D-glucopiranozd

ket hop v6i nhau nho lien két o-[1,4]-glucozit :

G
CH,OH ~ CH,0H CH,0H

HO HO HO

hogc (CgHOs)y

Hinh XV-1. C4u dang gh€ chia amilozd
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Mach dai phan tr cha amilozo con ¢ ciu tao hinh xoan 6¢ nhd cdc lién két hidro
giita cdc nhém -CH,OH va -OH ancol & cacbon s& 2 thuéc vong xoin bén canh.

Mai vong xoin ¢6 16i 6 mat xich glucozo.
+ Cdu tric cua amilopectin

Amilopectin khi bi thuy phan tao ra mét disaccarit 1a (+)-mantozo, két qua cla sy
metyl hod va thuy phan s& thu dugc 2,3,6-tri-O-metyl-D-glucozo.

Giéng amilozo, amilopectin dugc tao nén bdi nhimg mach chita cic mét xich
D-glucozo. M6i mét xich nay lai két hop v6i nguyén tir C, clia mét xich sau béng lién
ket o-glucozit. Nhung amilopectin ¢6 cdu tric phic tap hon amilozo.

Xdc dinh phan tir khéi bang phuong phdp vat i cho thdy trong méi phan tir ¢6 t6i
mot triéu mat xich D-glucozo. Nhung theo phuong phip phan tich nhém cudi (metyl
hod, réi thuy phan hod...) thu duge 5% 2.3,4,6-tetra-O-metyl-D-glucozo tuong tng véi
20 mat xich D-glucozo trong mach.

Thuc t& khi thuy phan amilopectin d3 metyl hod cho 5% 2,3,4,6-tetra-O-metyl-D-
glucozg, 5% 2,3-di-O-metyl-D-glucozo va 90% 2,3,6-tri-O-metyl-D-glucozo. Piéu d6
chiing t6 amilopectin ¢6é su phan nhdnh rat 16n, ¢6 t6i hang tram mach nhanh, chia
20 +25 mit xich D-glucozo.

Mach nhénh 12 sy két hop cua nhém —OH hemiaxetal & C, cusi mach véi -OH
ancol & Cg clia mach tié€p theo (xem so dé XV-10).

So d6 XV-10 : Lién két a-[1,4]-glucozit clia amilopectin

CH,0H CH,0H
_ . 8]

. HO . HO lign két
0 u-{1,6]-glucozit
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Hinh XV-2. Cdu dang gh€ cta amilopectin

Chiing ta hdy quan sit sy chuyén hoéd clia amilopectin tir phdn (mg metyl hoa va
sau dé thuy phan theo so d6 XV-11 dudi day.

So d6 XV-11 : Phuong phdp phan tich nhém cudi ctia amilopectin

Amilopectin da mety] hod

H,0 l HCl
CH,0CH, CH,GCH, CH,O0H
0] 0O 0
o . .
HO OCH, OH CH,0 OCH, OH HO OCH, OH
OCH, OCH, OCH,
2,3,6-Tri-O-metyl-D-glucozo 2,3,4,6-Tetra-O-metyl-D-glucozo 2.3,-Di-O-metyl-D-glucozo
(~90%) . (~5%) . (~5%)

c) Tinh chdt

~ Tinh bot 1a chat rin vo dinh hinh, mau trang, khong tan t;ong nudc lanh, tan duge
trong nudc néng. Trong nudc ndng, céc hat hip thy nude phéng Ién, din dan v3 ra tao
thanh dung dich nhét. DE nguoi, ta duge dung dich déng nhat goi 12 h6 tinh bot. Chi c6
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thanh phdn amilopectin trong tinh bt méi 6 kh ning hod hd. Sy tao hd 1a qué trinh bat
thuan nghich, tifc 1a tir hd khong trd lai dang bot duoc.

Dung dich hé tinh bot ciing ¢é tinh quang hoat, ning suat quay cuc [a]p =
+201 = +210°.

Tinh bot khong tac dung véi thudc thir Fehlink va Tollens, vi phan 17 tinh bt chia
mot s& lugng 16n cdc mét xich D-glucozo, nhung chi ¢6 rat it mét xich cudi manh con
nhém -OH hemiaxetal. '

Tinh bot tic dung véi dung dich iot cho mau xanh tim. Mau cta dung dich nay la
mau cta hop chat boc do phéan tir amilozo & dang xo0n boc cdc phan tir iot nam & phia
trong vong xon. Khi dun néng, mau xanh tim bign mat, do lién két hidro giita cac vong
xodn bi phan cit, mach phan tir amilozo tam thdi dudi ra, nén cac phan 1 iot tach ra
khoi phén tir amilozo, Khi dé nguéi, mau xanh lai xuét hi¢n trd lai.

Tinh bot khong tdc dung vdi dung dich Cu(OH)2 dé tao ra dung dich mau xanh
nhu cdc hop chat chifa nhiéu nhém -OH khéc. Ngudi ta di xéc dinh duge ring trong moi
méit xich monosacccarit, D-glucozo chi cdn 3 nhém ~OH ty do. Ngudi ta cling da diéu
ché dugc triaxetylamilozo [CgH,O0,(0COCH3)5], hoic trimetylamilozo [C6H702tOC}i3)3]n. '

Tinh bot ¢6 thé bi thuy phan trong dung dich axit hodc enzim cho dextrin, r6i

mantozo va cudi cung la D-glucozo :

H+
hodc enzim

Tinh bot Pextrin Mantozo D-Glucozo

(CgHy¢05)q. + nH0 (CeH1005)m —> C12Hp01y — CeHi206

2. Glicogen

Glicogen 12 polisaccarit du trit cia co thé dong vat, thuong tap trung trong gan
(khoang 20%) va trong céc co bip (khoang 4%). Glicogen thuong duge goi 1a tinh bot
dong vat.

_ Glicogen 1a chat rin dang bot, mau trang, vo dinh hinh, dé& tan trong nudc. Dung
dich glicogen ¢4 nang suit quay cuc [a]p = +196°. Phan tir khéi cha glicogen khoang 1
triéu dvC.

Tuong tu amilopectin, glicogen ¢ c&u tao phin nhénh, nhung mitc d6 phan nhanh
nhiéu hon amilopectin, véi c4¢ mach ngén hon (méi mach ¢4 1 12 + 18 mat xich D-glucozo).

Glicogen gbém céc mét xich D-glucozo két hop véi nhau nhd lien ket a-1,4-glucozit va
lien két a-1,6-glucozit. Glicogen tdc dung véi iot cho mau nau dd hoac tim do. Ciing ¢6
mot s8 glicogen khong téc dung véi iot.

216

A
L

]
R



L-Q e

Thuy phan hoan toan bing dung dich axit hay enzim, glicogen cho san pham cu6i
cling 1a D-glucozo. Cong thiic cha glicogen 1a (CgH,¢O05),, cling gidng tinh bot.

3. Xenlulozc
a) Trang thai te nhién

Xenlulozo 1a mot polisacccarit cao phan tir, khoéng cé tinh dudng. Xenlulozo la
thanh phdn chinh cla cédc t& bao thuc vat. N6 cé trong gbc va soi cla cdc loai thuc vat.
Thi du : bong 12 xenlulozo gin nhu tinh khiét (98% xenlulozo) ; gd c¢6 40 +60%
xenlulozo. Xenlulozo 1am cho céc moé thue vat ¢6 tinh bén co hoc, cd tinh dan hdi va tao
thanh bo xuong ning d& cac loai cay. Xenlulozo dugc tao thanh trong ciy nhd qud trinh
quang hop. Céc loai s¢i thién nhién ché tit bong, gd, gai, lanh, day déu 12 xenlulozo,
duogc dung trong ki nghé dét, gidy, ngoai ra con ding dé ché xenlulozo axetat, xenlulozo
trinitrat, xenlulozo xantogenat, v.v... |

b) Cau triic

Xentulozo ¢6 cong thic phan it (CgH,;O5),. Xenlulozo bi thuy phan hoan toan
bang dung dich axit thu duoc mot monosaccarit duy nhit 13 D-glucozo.

Xenlulozo dd dugce metyl hod hoan toan, bi thuy phan thu duge 2,3,6-tri-O-metyl-
-D-glucozo. '

Tuong tr tinh bét, xenlulozo duge tao ra bdi cadc mach chita cidc mat xich D-glucozo
vd méi mét xich nay s& lién két véi C, cha mét xich sau bing lién két glucozit. Nhung
xenlulozo khac tinh bot v€ ciu hinh ctia lién két glucozit.

Khi ché hod xenlulozo vé6i anhidrit axetic va axit sunfuric, ta thu duge octa-O-

_axetalxelobiozo. RS rang t4t ca cédc lién két glicozit trong xenlulozo gidng lién két trong
xenlobiozo, nghia 1a lién két .

Xenlulozo ¢6 phéan tir khéi vao khoang 250.000 + 1.000.000 dvC. Trong mdi phan
tit xenlulozo ¢ khoang 1000 +1500 mat xich glucozo.

Trong ty nhién, xenlulozo ton tai dudi dang sgi va cdc dang soi nay lai tao thanh
b6 roi chudi nhd céc lien két hidro. Xenlulozo ¢é c4u tric sau :

CH,OH -
)

CH,OH CH,OH

4 |
HO OH

OH

ZEHHHLLICT3A
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i CHZOHH
""-h..___‘_o
HO O d
H OH CH,OH H
H H H
Hinh XV-3. Cdu dang gh& clia mot doan mach trong phan tir xenlulozg
c) Tinh chdt
+ Tinh chat vat li

Xenlulozo 1a chat rin, mau tring, khong tan trong nudc va khong c6 mii, vi ; c6 ti
khéi 1,51 ~ 1,52 g/cm3 - khong tan trong céc dung moi hitu co. N6 khéd bén v6i dung
dich kiém lodng, axit vo co lodng va cdc chat oxi hod yéu. -

Xenlulozo chi tan trong nuéc Svayde (Schweitzer : Cu(OH), + NH,OH), axit HCl
dac, axit HyPO, dac, axit H,SO, 72% va mét s6 dung dich bazo hifu co bac 4.

+ Tinh chat hod hoc

Tuong tir tinh bot, xenlulozo hdu nhu khéng c6 tinh khir. N6 khong phan tng vdi
thudc thir Tollens va Fehling. Phan g hod hoc xdy ra & xenlulozo chil yéu & ancol da
chiic va & lién két B-1,4-glucozit.

- Xenlulozo tu nhién c6 thé bi cdc vi khudn phan huy trong nhing diéu kién khic
nhau va tao ra CO,, H,0 hoic CH,. G6 ciing bi méi, mot phd huy, v.v... '

_ Céc téc nhan oxi hod (oxi, ozon, hidro peroxit, natri hipoclorit...) ¢6 th€ oxi hod
xenlulozo thanh cic san phim khdc nhau va lam gidm chat lugng xenlulozo.

~ Phan (ng thuy phan

Xenlulozo bi thuy phin hoadn todn béi dung dich axit vo co hoac bing enzim
xenlulaza (chi ¢6 & co thé dong vat nhai lai nhu trau, bd...) cho sén pham cudi ciing
la D-glucozo.

H+,IU
hodc enzim

Xenlulozo D-Glucozo

' (CGHIOOS)n + nH20 DC6H1206
- T4c dung véi axit nitric, HNO,
Khi dun trong xenlulozo véi axit HNO; ¢é mat axit H;S0, s& cho este xenlulozo

trinitrat.
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CH,OH

3nHNO
(CgH,05), = [CeH,0,(0H);), = OH O :

M H,50, [C6H702(0N02)3]n

OH
Xenlulozo trinitrat

Xenlulozo trinitrat 13 chat d& nd, d& chdy, ding lam thudc sing.
_ Téc dung v6i anhidrit axetic, (CH,CO),0.
[CeH70,(OH)], + 3n(CH3C0),0 —> [CeH702(OCOCH;)3], + 3nCH;COOH
Xenlulozo triaxetat

Xenlulozo triaxetat va xenlulozo diaxetat dugc dung 1am to axetat va phim anh

khong chay.
- Téc dung véi kiém dic

Xenlulozo téc dung véi kiém dac cho xenlulozo - kiem.
CH,ONa
[CﬁH-,.Oz'(OH)ﬂ11 + nNaOH - OH o.| + nHO
H
Xénluloz.c ~ kiém
Cho xenlulozo - kiém tac dung véi cacbon disunfua CS,, ta dugc xantogenat :
[C¢H70,(OH), ONa), + nCS; —> [CgH70,(0OH), Oﬁ‘l,‘—SNa
S ‘[n
Natri xenlulozo xantogenat

Natri xenlulozo xantogenat tan dugc trong dung dich kiém lodng tao ra dung dich
rat nhét goi 1a visco. '

Thuy phan natri xenlulozo xantogenat trong dung dich axit H;80,, ta dugc xenlulozo
hidrat.
n

[C6H702 (0H)2 O—CII:—S—Na]n + 3

S

HS0, —25%5 [CgH70,(OH)sl, + g—N—a2$O4

Xenlulozo hidrat c6 cong thifc phan tlf twong tu xenlulozo, nhung mach ngan hon,
d6 bén hod hoc kém hon va rdt hdo nuée. Ching dé kéo thanh soi, goi 1a to visco.
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— Phan img véi nuée Svayde

Xenlulozo phan ing véi nudc Svayde cho dung dich nhét, khi thuy phéin cho sin
phdm 13 xenlulozo hidrat ding d€ sin xuat to hod hoc, ¢6 tén 1a to déng-amoniac.

4. Aga

Aga 1a mét poligaclactopiranozit, ¢6 trong mét s6 1odi rong bién va co thé vi sinh
vat. Aga con goi la thach tring, duge diing trong cong nghiép thuc pham. Khi thuy phan
aga, ngudi ta nhan duoc D-galactozo, L-galactozo va axit sunfuric véi tilé mol 1A 9: 1 : 1.
Khi metyl hod aga r6i thuy phan cho ta 2,4,6-tri-O-metyl-D-galactozg, 2,3-di—0-metyi-'
-L-galactozo va axit sunfuric véi ciing ti 18 mol 9 : 1 : 1. Hau hét cdc mét xich cia aga 12
D-galactozo duge gan véi nhau qua C, va C,.

C vao khodng mét xich tht mudi lai c¢6 L-galactozo dugc este hod bdi axit
sunfuric. Mét xich ndy lién két véi nhau qua C; v C, va véi sunfat & Cg hoic gén véi
nhau qua C, va Cg, déng thdi véi sunfat & C,.

Phan tmg metyl hod aga, sau dé thuy phan xay ra nhu sau :

CHO CHO
Hod-OMe MeO ——H
HO——H H—]
MeOQO——H H~—
H——0OH

CH,OMe

IV. QUA TRINH CHUYEN HOA SINH HOC CAC GLUXIT

Gluxit ¢6 vai trd-cue ki quan trong d6i v&i doi séng cla sinh vat va con ngudi. Su
chuyén hod va tiéu thu cédc gluxit trong co thé sinh vat xay ra qua nhiéu giai doan v rat
phiic tap. Tuy nhién, c6 thé chia thanh ba giai doan chinh nhu sau.
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1. Phan (ing thuy phin va photphoryl phan

- Tinh bot glicogen hay céc disaccarit dugc an vao miéng réi chuyén dén da day lién
bi cic enzim hoic axit clohidric thuy phan thanh céc monosaccarit. Rudt non clia sinh
vat chi hap thu dugc cdc monosaccarit nay.

CeHigOs), + nHy0 —SBEM 5 nCeH;,0
(CeHyp05)p + nHy horcrr . "C6t120%
Tinh bot hay glicogen D-glucozo
Hoac C12H220;1; + Hy0 h_enZL:_, CeH1206 + CeHp206
04c
Saccarozo D-glucozo D-fructozo
Photphoryl phan :
CH,0H | CH,0H | CH,0H
8] QO _ 0
oH / o_| +HPO, — INoH o-| * NoH -
n o | ‘ n-1 HO OPO,>
OH ’ OH

2. Qua trinh glicol phan (glycolysis)

Day 1a qud trinh phan cét va chuyén hod monosaccarit bdi nhiéu loai enzim khdc
nhau, khéng ¢é su tham gia ctia oxi (sir phan giai ki khf).

Trudc hét, chiing ta dé cip dén mot s& khai niém c6 lién guan.
a) Coencozim ; Nhimg enzim ¢6 phan tir nhd goi la coenzim.

So dé XV-12. Cau trise clia nicotinamit-adenin dinucleotit, viét tit 1a NAD.

CONH . COCH
(n) (\j’ 2 } Nicotinamit @
0-P-0-CH, P

N+ : N
0 Axit nicotinic
} Ribozo
% OH OH '
NH,
' MN } Adenin
HO - P — 0 - CH, P - |
g o N N Adenosin
] Riboza
OH OH
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CONH : CONH
2 2 2
()= (U
-H

¥ X
R R
(NAD) (NADH)

Co ché oxi hod - khit cila cdc coenzim :

Coenzim c6 tinh chat oxi hod - khit ni bat nhat Ia nicotinamit - adenin dinucleoit,
viét tat 1a NAD. N6 13 coenzim dang oxi hod. NAD c6 thé nhan 2 hidro dé bién thinh
NADH hay NADH,. NADH la coenzim dang khir. NADH c6 thé khir piruvat dé bién
thanh lactat nhu sau :

CH; —("f— COoO~ —— s, CHj —(;JH -COO™
NADH NAD OH

Piruvat -Lactat

Hoic :

CH3;-C-COOH + NADH -—» CH;-CH-COOH + NAD
I |
o | OH
AXxit piruvic | Axit Iactic
b) Adenosin triphotphat (viét tit 1a ATP)
ATP la mot phin tir quan trong cla trung tam trao ddi chat. ATP 1a mot coenzim
¢6 nang lugng cao d€ diéu khién phan tng ma binh thuémg vé mat nhiét dong hoc khong
xay ra. Nang lugng cao cha ATP ndm & lién két pyrophotphat. Khi thuy phan ATP cho

adenosin diphotphat (viét tit 14 ADP) hoic adenosin monophotphat (viét tit 1a AMP) vi
gidi phéng 29,323 kJ/mol. '

Thidu:

. NH,
S
N
[ [ Il g;‘ | P
HO—F_—O—II’-O—II’—O—CHZ N° N
O

O OH OH +ROH

=——= R-O-POH, + ADP

OH OH
Adenosin triphotphat (ATP)
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Quad trinh glicol phan ciing durge chia ra mot s6 giai doan :

+ Giai doan hoat hoa |

Glucozo kém hoat dong da duge coenzim ATP ¢6 nang lugng cao tic dung dé bién

thanh glucozo-6-photphat. Sau dé glucozo-6-photphat déng phan hod thanh fructozo-6-
-photphat qua dang enol. Fructozo-6-photphat lai téc dung véi coenzim ATP dé bién

thanh fructozo-1,6-diphotphat :

CHO
OH ATP  ADP

HO H E :
H OH :
1
H—— OH W
CH,OH
Glucozo

CHO GH,~OH
Hg 1 gH Péng phan hoa R Hg T gH
1 o |
H-f-oH %% - g1 oH
CH,~0-POY CH,~0-PO3"
Glucozo-6-photphat Fructozo-6-photphat
CH,~0-PO}
(': -0 ADP  ATP
HO—H
H——OH
H——OH
CH,-0-PO;”

Fructozo-1,6-diphotphat

+ Giai doan cit mach cacbon

Fructozo-1,6-diphotphat 14 dén xuét ca mét hexozo bi phan cit thanh 2 mol triozo :
dihidroxiaxeton monophotphat va glixerandehit-3-photphat. Sau d6 hai trioza lai dong

phan hoa.
(FHZ-O-PO§_ (I:H2—0—Po§'
=0 (E =0 béng
HO—/—H Andol nguge CH,0H phan
H——OH (Pihidroxiaxeton monophotphat) hoa
H—OH CHO < Jf qua
CH,-0-PO; uon enol
Fructozo-1,6-diphotphat észO—P()i_

(3-Photphoglixerandehit)
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+ Giai doan oxi hod

3-Photphoglixerandehit bi oxi hod bdi coenzim NAD thanh 1,3-diphotphoglixerat.
Sau d6 né lai bi ADP phan tich thanh 3-photphoglixerat.

CHO NAD  NADH Coo-Poﬁ‘ ADP  ATP COO"

CH—-OH < CH—OH CH—OH
CH-O0-pO> . ¢POD CH,-0-POT CH,-0-PO>
(3-Photphoglixerandehit) (1 ,3-Diphotphoglixerat) (3-Photphoglixerat)
Déng phan

hod

(F0.0'

H_Cl_‘P032_

(2-Photphoglixerat)

+ Su tao thanh piruvat

2-Photphoglixerat loai nudc cho photphoenolpiruvat. Sau dd né bi coenzim ADP
phan huy thanh piruvat.

o0 oo ADP  ATP 0"
BN

CH—O—POS T c-o-Po3 =

CHZOH o CH2 CH,

2-Photphoglixerat Photphoenolpiruvat Piruvat
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So dé XV-13 : Qua trinh glicol phan (su oxi hod phéan cit glucozo thanh piruvat)

CHO CHO
OH ATP  ADP OH .
HO 'E 2 HO Pdng phan hod
OH M OH qua dang enol
OH . ’ OH . (2)
CH,CH CH,-0-P0;
{Glucozo) . {Glucozo-6-photphat)
CH,-OH | (iZHQ—O—Poi_
C=0 ATP  ADP C=0
HO N Z ) HO Phan img andol ngugc
’ OH 3) . OH @) !
OH OH
CH,-O-PO} CH,~0-POY
(Fructozo-6-photphat) (Fructozo-1,6-diphotphat)
2-
(13H2—0—P03
— =) ®) Pdog phin hod
CH.OH qua dang enol
o .
(Pihidroxiaxeton ronophotphat)
+
CHO NAD NADH (|300—P0§' ADP  ATP
OH \.{6) g | -CH-OH
2— (+ POi_ ) l 2- )]
CH,—0-PO, CH,—0-PO;
(3-Photphoglixerandehit) (1,3-_})iphotphoglixerat)
(FOO' ' (IL‘OO“ (I:OO- ADP ATP (lJOO‘
CH-OH Déng phén hot H(IZ—O-PO§_ ©) coror _\_J | =0
' _ ]
CH~O-POT ®) CH,—OH o ¢, 1o CH,
(3-Photphoglixerat} (2-Photphoglixerat) {Photphoenol (Piruvat)

piruvat)

3. Cilll trinh axit xitric - Chu trinh Krep (Krebs)
Sir oxi hod 1am gy mach glucoza goi 1a chu trinh ‘axit xitric, con goi 1a chu trinh Krep
hay chu trinh axit tricacboxylic. S phan gidi héo khi nay 1a bién glucozo thank piruvat.
Duéi tdc dung clia coenzim A (ki higu (CoA)-SH), piruvat bién thanh axetyl-
-coenzim A (CHj —-(HS—S—COA) va giai phéng khi CO5.
0 ' '
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CH; ~C-C00” J(CoA)SH CH; ~C~$~(CoA) + €O

0 O
Piruvat ' Axetylcoenzim A

Chu trinh duge xiic ti€n boi hang loat coenzim nhu coenzim A (CoA-SH), axetyl-
-coenzim A (CH; —(H:—S—'COA), NAD, DGP (guanosin diphotphat), v.v...

0O

Chu trinh ¢6 4 giai doan oxi hod (ki hiéu *) dé bién din xudt cua axit axetic thanh
2 mol cacbon dioxit. San phdm cudi cling 12 nu6c, khi cacbonic va gidi phéng ning
luong dé duy tri sur trudng t6n va phét trién cda sinh vat. Mudi phan ting cha chu trinh s&
duoe trinh bay trong so dé XV-14 dudi day.

So d6 XV-14 : Chu trinh Krep (Krebs)

Glucozo ——» CH,—@—COO'

(Piruvat) o H5-Co
NADH - -
co0 o0
MPA g‘f |(Onalaxetat) G |
(10) 1 e WY
7 o1 Cw %} .
- itrat) i X
?00 e .) .
AL ;OH (Malat) 'oocétul: (Acgnitat)
+H20 o
)]
coo"
;CH
C\H {Fumarat)
co0”
NADH ®
- [2H])
‘ .
awo—" | |
Bl 05
& (Sucxinyl-CoA) fIJ-O-
'qo—stm).l E:; '
1;. [_(6) +HS-CoA | OO
GTP g; " o0
éOO' {a-Xetoglutarat)

' €O, NADH  NAD
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C&u hdi &n tap

1. Andohexozo va xetohexoza déu c6 cong thirc phan 1 CgHq20¢.
a) Hay im cac déng phan dang khong vong ¢ha chung.
b) Chi ra cac déng phan ddi quang, dong phan dia, déng phan epime, ddng phan anome.
¢) Trong céc d6ng phan do, ¢ dong phan mezo khong ?
'd) Trong mbi loai andohexozo va xefohexozd cb bao nhiéu bién thé raxemic ?

e) L;‘a'y hai déng phén khﬁng d6i quang bét ki & dang cong thiic chiéu Fise, hay goi tén
¢clia chiing theo hé thdng R, S. '

2. Cho D-glucozo qua day bign hod sau, hdy xac dinh ciutaoctaP, QX Y& (1) ZED
(2)vaA B, CE(3).

CHOH | p _ (CHBS0s | g HO  y _BaH0 |y

a) D-glucozd. —perichan NaoH

. b) D-glucozo _3—2’3—> z H% ) E

i} CaHNHNH + CgHaNHNH CgHeNHNH

¢} D-glucozs —rg ml—'ol1 Zs A —emiT i B TTEmd > ©

3. Cho nhitng tinh thé D-glucozo c6 diém nong chay 146°C hod tan vao nudc cho nang
suét quay cyc ban dau ia +112°C, nhung sau d6 gidm xudng tdi 52,7°C. Mat khac, khi

cho nhimg tinh thé D-glucozo 6 diém chay 150°C hod tan vao nudc cho nang suat
quay cyc ban dau 1 +19°, nhung dén dan tang én dén 52,7°.

D6 I3 sy quay hé bién gitta hai ddng phan anome o va 3. Hay tinh thanh phan % hai
déng phan trong dung dich d6. Biét réng ham lugng cac dang adng phan mach hd 1a
khong dang ké.

4. Khi ti€n hanh metyl hoa hoan toan {+)-mantozd va sau d6 thuy phan hoé s& cho céc san
ph&m gi ? Tir 36 suy ra cu iric (+)-mantozo.

5. Hay xac dinh c4u tao cla A, B, C va D 1a nhing san pham oxi hoa — khir hoa clia
glucozo trong céc phan (ng sau :

a) A + 4HI0; —— 3HCOOH + HCHO + OHC -CHO
b) B + 5HIO; ——> A4HCOOH + 2HCHO |
¢) C++ 3HIO, —> 2HCOOH + 20HC —COOH

d) D + 4HI0;, ——> 4HCOOH + OHC—COCH
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Chuong XVI
AMINO AXIT - PROTEIN

§1. AMINO AXIT

Amino axit thudc loai hgp chét hitu co tap chic, trong phan tir c6 mat déng thoi
hai nhém chic : Nhém amino (-NH,) va nhém cacboxylic (-COOH). Tuy theo vi tri cGa
hai nhém chitc, ta ¢6 cic loai a-, B-, y-, 8-amino axit. Ping chu ¥ 1a cic amino axit
tham gia trong thanh phédn phan tir cia cdc protein déu thudce loai o-amino axit. Trong s6
trén hai muoi amino axit thién nhién c_é_nhi‘nig chit 14 amino axit khong thay th€ dugc.
Pé 13 nhitng amino axit cdn cho $u phat trién binh thudng clia co thé. Cdc amino axit
ndty khong thé tdng hop duge trong co thé dong vat ma phai dua tir ngoai vio qua thifc an.

I. DANH PHAP

Tén cha cdc amino axit dugc goi theo tén mira hé thdng, tén thay th€ holic tén
thudng.

Tén nilta hé thdng hodc tén hé théng (1én thudng) clia amino axit xuat phdt tir tén
thudng hoic tén hé théng cia axit cacboxylic tuong tng kém theo ti€p ddu ngit amino.
Vi tri cha nhém amino trong phan tir dugc chi bang céc chit cai Hi Lap d6i vdi tén nia
hé thong, con tén hé thdng dugc chi bing chir s6 A Rap (xem bang XVIL.1).

Badng XVI-1, Tén nira hé théng va hé thdng (tén thay thé) clia mdt s amino axit

Céng thirc Tén nita hé thong Tén hé thong (tén thay thé)
H,N-CH,-COOH Axit aminoaxetic Axit 2-aminoetanoic
CH,-CH(NH,)-COOH Axit 2-aminopropionic: Axit 2-aminopropanoic

H,N-[CH,],~CH(NH,)- COCH | Axit o, e-diaminocaproic Axit 2,6-diaminohexanoic

HOOC-CH,-CH(NH,)- COOH AXit ¢t-arminosucxinic Axit 2-aminobutan-1, 4-dioic
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Ngoai ra, cdc amino axit thién nhién dugc goi theo tén riéng mang ¥ nghia lich str,
céc tén rieng dugc giit gdn nhu nguyén dang tén qudc (&, chi bd e o cudi chi (thi duy
alanine vi€t thanh alanin) va déi chit cy thanh xy (#hi du cystine vi€t thanh xystin) vi c6
lién quan dén chif viét tit quéc t€ (xem bang XVI-2).

Bdng XVI-2. Tén riéng ctia mdt s& amino axit thudng gip

H

Céng thitc Tén riéng Viét tdt, ki hidu -
H,N-CH,COOH Glyxin Gly, G
CH;-CH(NH,)-COOH | L(+) Alanin Ala, A
(CH,),CH-CH(NH,)-COOH L{+) Valin* Val, V
{CH,),CH-CH,-CH(NH,)-COOH L(-) Leuxin* Leu, L
CH;-CH,-CH(CH,)-CH(NH,;)-COOH L(+) Isoleuxin* Ile, I
H,N[CH,],—CH(NH,)-COOH L{+) Lysin* Lys,K
H,N-C-NH[-CH,}, ~CH(NH, )-COOH

2 Il [ 2ks (NH,) L(+) Arginin Arg, R
HOOC-CH,CH(NH,)-COOH Axit L(-) aspactic Asp,D
HOOC-[CH,],-CH(NH,;)-COOH Axit L(+) glutamic Glu, E
H,N-C-CH, —-CH(NH,; )-COOH .

Il : Asparagin Asn, N
H,N—C~[CH, ], - CH(NH,) - COOH

M- ICH ~CHEHR) Glutamin Gln, Q
HOCH,-CH(NH;)-COOH | L{-) Serin Ser, S
CH,CH(OH)-CH(NH,)-COOH L.{-) Threonin* Thr, T
HS-CH,-CH(NH,)-COOH L{~) Xystein Cys, C
CH;S-[CH,],-CH(NH,)COCH L(-) Methionin* Met, M
{HOOC-CH(NH,)-CH,-5-], L(-) Xystin Cys-s-s5-Cys
C¢Hs—CH,-CH(NH,) -COOH L(-) Phenylalanin* Phe, F
p-HO-C¢H,;~CH,-CH(NH,) -COOH L(-) Tyrosin Tyr, Y
@bj—CHz—CH(NHz}—-COOH

N L{-)} Tryptophan* Trp, W
|
H
N O CH,—CH(NH,)—-COOH
:I 1: L{(-) Histidin His, H -
I .
! H
[ j—COOH .
I\II L(-) Prolin Pro, P

* C4c amino axit khong thay th€ duge d6i véi co thé ngudi.
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Géc ciia céc amino axit R-CH(NHZ)—(IE¥ dugc goi bing cach déi duoi “in” cia

tén riéng thanh "y/".

Thidu: _
HZN—CHZ—COOH : Glyxin HzN*CHz—(I?—: Glyxyl

. | o)
CH,-CH(NH,)~COOH : Alanin CHy-CHNH) -C- : Alanyl

0

Géic clia cic amino axit ¢6 nhém amit -CONH, dugc goi bing cich d6i dubi "in"
thanh "inyl”.

Thidu: .
H,NCO-CH,CH(NH)COOH : Asparagin —> H,NCOCH,CH(NH,)CO- : Asparaginyl.

Céc axit monoamino dicachoxylic c6 ba gdc twong dng, tén cha géc hoa tri mot c6
ti€p vi ngit "y!", tén chia g6c héa trj hai c6 ti&p vi ngit "oyl”.

Thidu :

HOOC~CH, —CH(NH,)-COOH Axit aspactic

HOOC-CH, ~CH(NH,)—-C- a-Aspactyl

0
—E—CHZ ~CH(NH,)-COOH  p-Aspactyl
0
—EII—CHz —CH(NHz) - (“3- Aspactoyl
O 0

 1l: PHUONG PHAP DIEU CHE

" 1. Thuy phén protein

Khi thity phan hoan toan protein nhds céc chat xic téc axit hodc kiém, hay enzim
proteaza thu dugc hén hgp cic L-amino axit.
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Thidu:

H,N—CH-CO-NH-CH-CO-NH-CH-CO- ... -2O/H,
kl hz h3
NH; - ~CH-C00" + NH;—CH-COO~ + HyN-CH~COO™ +.
R] ﬁz kg,

Sau khi thity phan ¢6 thé dung céc phuong phéap dién di, hbz}c phuong phép sic ki
dé tich ting amino axit.

2. Amin héa axit a—halogencacboxyhc (Phurong phép Hen—Vonhat Zelinski,
Hell-Volhard - Zelinski)

Céc o-amino axit duge téng hgp bang cdch brom héa axit cacboxylic & vitri «,
sau d6 ti€p tuc th€ nguyén tit brom bang NH, dac & nhiét d¢ phéong :

CH; -CH-CH, —CH, ~C-OH % CH; ~CH~CH, ~CH-COOH—>
| il |
CH, 0 . CHj Br
Axit 4-metylpentanoic Axit 2-brom-4-metylpentanoic

2N, CH;-CH-CH, ~CH~COOH + NHBr
1

CH; . NH,
(R, S)-Leuxin {45%)

3. Ankyl hoa dietyl N-phtalimit malonat (Phuong phap Gabrien, Gabriel 1889)

Cic a-amino axit duoc t8ng hogp tir dietyl N-phtalimit malonat va ankyl halogenua
hoéc hop chét cacbonyl a, B- chira no theo so d6 phan Ung sau :

. 0
@[§> NK + BrCH(COOC,H,), ———— @:g>N—CH(COOC2H5), +KBr
I 3

@ N—CH(COOCZHS)Z 1 Bm @: C/N—(F(COOCZHS)z —}-liﬂ-v

Dietyl N— phtalimit malonat

—— R-CH-CO0" + C6H4(C00H)2 +2C,H.OH
*NH,
DL
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_ Thi dy : Tir diety] N-phtalimit malonat ta c6 th€ diéu ché ra methionin va axit
glutamic :

o o}

i Il

C\ i N C\.
@[. “N-CH(COOC;Hy), ——SifsOfe ___, @[ CN-C(COOC,Hy), _HOM"
CH,S—CH,~CH(NH,)-COO" + C(H,(COOH), + 2C,H;0H

Methionin (50%)

c"o.

N 1.C,H;ONa N HOH" _ )
@: C/zxr—cn(cooczﬂﬁl)2 e wouu ot » HOOC—CH,-CH,CH-COO

o ('NH,

Axit glutamic (75%)

4. Tong hop Strecko (Strecker, 1850)

Phin dng tdng hop o-amino axit theo Strecko duge phit trién tir nam 1850. Phén
Ung dugc tién hanh bing cich cho andehit téc dung véi KON trong dung dich amoni
clorua, sau d6 thity phan nitrin thu dugc a-amino axit :

@—CHQ—CHO NH,CL, KCN @?CHZ-—CH—CN H,O/H* @—CHz—CH—COOH
) A | — |
-H0 NH, NH,

Phenylaxetandehit " o-Aminonitrin (R, S)-Phenylalanin (53%)

5. Téng hgp Bukhero (Bucherer, 1943)

Phwong phap nay con goi 1a phuong phép Strecko cai ti€n. Theo phuong phép nay,
méi ddu tao ra hidantoin bing cich cho xianhidrin phén Wng v6i cacbonat 161 thiy phan
hidantoin bang kiém.tao at-amino axit :

CH;-CH-CO ]
. CH,CHO —HN, ¢y —cH-on M0, = g HhOIO
| NH-CO

OH Hidantoin
CH;-CH-COOH + NH3 + CO;
I
NH,
Phuong phép nay da dugc ving dung dé tdng hop methionin theo cdc giai doan
chinh sau :
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CH3SH + CH, =CH-CHO w—>CH3S CH,CH,CHO X5 CH;SCH,CH, CH-CN
|

OH
CH3SCH,CH, CH-CO
(NH, ), 00, | ©H330H2tH SNH RO, cH,sCH,CH, CHCOOH
NH-C0” ]
NH,

Methionin
6. Phuong phap tong hgp qua amidomalonat

Day 12 phuong phép rat cé ¥ nghia d€ tong hop a-amino axit. Trudc tién chuyén
dietyl axetamidomalonat thinh cacbanion béng cich cho tic dung véi bazo, sau d6 cho
phan ing thé Sy2 v6i dan xudt halogen bac mét, ti€p sau do tién hanh thiy phan va
decacboxyl héa. Dietyl axetamidomalonat dugc diéu ché tir dietyl malonat nhu sau :

COOC,Hs COOC;H;
/C00C2H5 NaNO, Zn/CH,COOH
CHZ\COOCsz m‘) CH N=0 (CH,CO),0 > CH NH- COCH3
COOC,Hs COOC, Hs

Sau khi thu dugc dietyl axetamidomalonat, dem di€u ché amino axit (nhu axit
aspactic) theo so dd sau :

COOC,H; " COOC;Hs |
| |
(-)
H—?#COOC2H5 C,H;ONa :?—COOC2H5 BrCH,COOC,H; |
NH C,H:OH NH Sy 2
l |
COCH3 . | COCH;

Pietyl axetamidomalonat

COOC,H
| 25 (IIOOH
__, CHs00CCH, ~C~COOCHs _1.H0/00” | y660cH, ~-C-COOH —>
I\lIH R * |
COCH; | N
NH,-

a

" .
~3C,H,OH, -CH,COCH, -CO,

|
» HOOC-CH,-CH-COOH

Axit (R,S)-aspactic (55%)
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7. Phuong phap amino héa a-xetoaxit (sinh téng hop)

Phuong phdp nay rat c6 ¥ nghia bdi vi dd md ra huéng téng hop tuong tu trong
phong th{ nghiém dé tao ra mét s6 a-amino axit.

Thi dy : muén téng hop axit glutamic (c6 trong co thé) tir axit o-xetoglutamic thi
tdc nhan khir thudng la phic nicotinamit adenindinucleotit (NADH) v phaning duge
xiic thc boi enzim glutamat dehidrogenaza :

NADH _
HOOCCH,CH, ~C-COOH + NH; o HOOCCH,CH, ~CH-COOH

dehid: '
ehdrogenaza NH2
- Axit a-xetoglutamic Axit a-glutamic
* 8. Diéu ch& B-amino axit va y-amino axit

B-Amino axit va y-amino axit ciing c6 thé dugc diéu ché bing cich amin héa tryc
ti€p halogenoaxit nhu phuong phép diéu ch& a-amino axit di néu trén. B Ammo axit con
c6 thé dugc diéu ché bang cich ¢dng nucleophin amoniac vao axit o, B- khong no.

Thidu: .
CH, =CH-COOH + H,N-H %€, NH, —CH, ~CH, ~COOH (B-anilin)

Ngoai ra Rodionop (Rodionov) con dua ra phuong phip di€u ché B-amino axit
nhu sau :

R—CHO + CH,(COOH), — N1, *NH* RCH(NHZ)CH(COOH)Z ~c5;> RCH(NH, )CH,COOH

Tuong tur nhu vﬁy, néu thyc hién phdn dng thodi phan Hopman daéi véi glutarlmlt
s€ thu duge axit y-aminobutiric

_CH, _CHy
CHZEHZ CH; EH

! + NaOH + NaBrO + H,0 —> | + NaHC03 + NaBr
\ /CO NH, COOH

Axit y-aminobatiric
9. Diéu ché s va w-amino axit

Céc axit g-aminocaproic vA @-aminoenantoic khong c6 trong wr nhién, nhung

ching la nguyén liéu d€ sdn xuAt to capron vi to enan. Cic amino axnt nay dugc dléu ché
theo s0 d6 sau :
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H>N — 0O =0
O iH—gH CFN OH HzStu 4d CEIH H,O/M" HNCH,{CH,},COOH

Oxim cla Chuyén vi Becman - Caprolactam Axit
xiclohexanon g-arinocaproic

Axit ®-aminoenantoic dugc diéu ché tir etilen va cacbon tetraclorua nhd phan g

telome héa tao thanh 1,1,1,7-tetraclopentan, sau d6 thiy phén r6i amin hoa :

3CH,=CH, —%> G, (1CH,{CH, 1O 5> CICH;[CH;}sCOOH ——>

— HzN—CHZ [CHz] SCOOH

Axit w-aminoenantoic

10. Diéu ché cac amino axit thom

Axit o-aminobenzoic (axit antranilic) dugc diéu ch€ tir phtalimit :

CcO | | COOH
@[ SNH + NaCIO + H,0 — + NaCl + CO,
CO - NH,
Phtalimit Axit antranilic

Céc déng phan axit m-aminobenzoic va axit p-aminobenzoic dugc diéu ché bing

cach khir cdc axit nitrobenzoic :

COOH COOH

Sn+ HCl
lO ]
NO, NH,
AXit m-nitrobenzoic AXit m-aminobenzoic
COOH COOH
Sn+ HCI
tO
NO, NH,
Axit p-nitrobenzoic AXit p-aminobenzoic

Itt. TINH CHAT VAT Li

1. Tinh chat véat li thong thudng va cau trac phan tu

Mic dau amino axit ¢ chia dong thdi trong phén tir nhém amino va nhém
cacboxyl H,NCHRCOOH, nhung phiéu tinh chat vat f va héa hoc khong phi hop vl
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cong thic cau tric nay. Khac hén véi amin va axit cacboxylic, amino axit 13 nhiing chat
két tinh khong bay hoi, néng chdy kém theo sy phan hiy ¢ nhiét d6 tuong déi cao.
Chiing khéng tan trong cdc dung méi khong phén cyc nhu benzen, ete (hodc ete dau -
héa), nhung lai tan trong nudc (xem bang XVI-3). Phan wr amino axit c6 do phan cuc
cao, lyc hit tinh dién gifta cic phan tir 16n. Dung dich nudc clia amino axit c6 tinh chét
chia dung dich céc chat c6 momen ludng cuc cao, cic hing s6 vé d6 bazo va do axit d6i

* véi nhém amino va nhém cacboxy] dic biét nho. Nhitng tinh chat trén rét phu hgp voi
cdu trdc ion ludng cuc (mudi noi) :

+
H3N-CH-COO~
|
R

- Trir glyxin, cdc amino axit déu la nhimg chét ‘hoat dong quang hoc. Tat ca cdc
amino axit trong tu nhién déu ¢ cdu hinh L- gidng nhu L-glixerandehit.

Thidy :
. co; co; CHO
Haﬁ-ﬁi} H Hﬁl‘} H HO L‘} H
CH,OH CH,CH,CO,H CH,OH
L-Serin Axit L-glutamic L-Glixerandehit

Trong s trén 20 amino axit cé trong protein thi hau hét ¢é chic amin bac 1, con
prolin ¢é chitc amin béc 2, chiing c6 ciu tric lap theé sau :

R H
\ | H
& C\ 410 &S) 4,0
/ C N C
H,N | { l
OH H OH
c-Amino axit (chiic amin bac moét) Prolin (chifc amin bac hai)

Mot s6 hiing s6 vat Ii clia céc amino axit ¢6 trong protein duoc trinh by & bang XVI-3.
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Bang XVI-3. Héng s& vt li cla cac amino axit thudng giip trong protein

Nhiét d6 | Do tan
Tén riéng Cong thite phan hiy [(g/100g [«
O | HO)
Glyxin H,N-CH,-COOH 233 22,5 _
L(+) Alanin CH,—-CH(NH,)-COOH 297 15,8 1+33,0 (CH;COOH)
L(+} Valin (CH;),CH-CH(NH,)-COOH 315 6,8 |+62,0 (CH,COOH)
L(-) Leuxin (CH,),CH-CH,-CH(NH,)-~COOH 293 24 |422,5 (CH,COOH)
L(+) Isoleuxin CH;-CH,~CH(CH,)-CH(NH,)-COOH 284 2,1 | +49,5 (CH,COOH)
L(+) Lysin H,N[CH,],~CH(NH,)- COOH 225 6t |+25,9 (CH,COOH)
L(+) Arginin H,N-C-NH-[CH, }; - CH - COOH 244 18t [429,4 (CH,COCH)
NH,
Axit L(-) aspactic | HOOC—CH,CH(NH,)~COOH 270 04 |+25,4 (HCI 5N)
Axit L(+) glutamic | HOOC-{CH,],~CH(NH,)-~COOH 247 0,7 |+31.8 (HCI5N)
Asparagin H,N -C- CH, - CH(NH,) - COOH 234 2.4 -
0

Glutamin HzN-ﬁ—[Cﬂz }, —CH(NH, )-COOH 185 3,6 -

0
L(-) Serin HOCH,~CH(NH,)-COOH 228 43 [+151(HQASN)
L(-) Threonin | CH,CH(OH)—CH(NH, )~COOH 225 | 205 |-30.0 (CH,COOH)
L(-) Xystein HS-CH,~CH(NH,)-COOH - 6t [+13,0 (CH;COOH)
L(-) Methionin | CH,S—[CH,],~CH(NH,) -COOH 280 3,3 |+20,0 (CH,COOH)
L(-) Xystin [HOOC-CH(NH,)-CH,-5-1, - 0,009 |-232,0 (HC1 5N)
L(-) Phenylalanin | C4Hs—CH,~CH(NH,)-COOH 283 2,7 [-7.5 (CH;COOH)
L(-) Tyrosin p—HO-C¢H,~CH,-CH(NH,)-COOH 342 0.04 1-10,0 (HCI 5N}
L(-) Tryptophan @\@—CHZ—CH(NH,)—COOH 289 1,1 |-34,0 (CH,COOH)

]':.].

H .
L(-) Histidin N H,-CH-COOH 287 40 [+7,5 (CH;COOH)

\®) H .
D[I 2

L{—) _Pro_Iin 220 162.0

H
[ N:LC OOH
|

H

-80,0 (CH,COOH)
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2. Tinh chat phd
a) Phé hong ngoai (IR)

Phd héng ngoai clia cdc amino axit tuong tu phd cla axit va amin riéng biét.

b) Pho electron (UV) - o
Phé electron cha cic amino Tryptophan
axit thom cé cdc pic dac trung hap 5
thu & budc séng 280nm. Cac amino
axit nhu  tryptophan, tyrosin va £ 4
phenylalanin, dac biét tryptophan c6 )
cudong d6 hap thu manh & 280nm g
(xem hinh XVI-1 (a)). 2t
. Tyrosin
c) Ph6 cong hudng tix proton
"HNMR 'T
Phé cong hudng tir proton cla 0

230 240 250 260 270 280 2503 300 310

cac amino axit thuong dugc do trong Budc séng, nm

dung méi D,O nén c6 su trao doi

proton ctia nhém cacboxyl v6i doteri Hmh.)ﬁf'f-f {(a). So sanh pho UV clia cdc amine axit

) \ . thom & pH = 6 ; 10”M/ml.
cua D,O, cong huong trong ving P

8 = 5ppm (xem hinh XVI-1 (b)).

Trao d6i proton

2,52

i
H,N-C-C-COOH

H H

3,19 -
.

1 Fl 1 1 1 1 t 1 1 ] 1 1 1 1 1 1

8 7 6 5 4 3 2 1

% ppm

Hinh XVI-1 (b). Phé "HNMR cia p - alanin (chyp trong D,0)
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IV. TINH CHAT HOA HOC

1. Tinh chat axit - bazo, diém ding dién
a) Tinh chdt axit - bazo
N _

Cac amino axit vira ¢6 tinh axit vira ¢6 tinh bazo, nhém NH5 thé hién tinh axit,
cdn nhém COO™ thé hién tinh bazo. Hing s§ K, clia amino axit thé hién luc axit clia
cation amoni : :

+ +
H3N-CH-COO™+ H,0 = H,N-CH-COO™ + H;0
| |
R R

+

_ [H3O][H;N-CHRCOO™]

a

K

+
[H3;N-CHR-COQ ]
Héng s6 K, thé hién liyc bazo clia ion cacboxylat :
+ + '
NH; -~-CHR-COO™ +H,0 &= H3;N-CHR-COOH + OH™

+
K. = [OH™ ][H3; NCHRCOOH]
b=

+
[H3NCHRCOO™]

Nhu vay, trong cdc amino axit don gian kiéu glyxin, nhém axit khong phai la
+
nhém COOH ma 12 nhém NHj, con nhém bazo khéng phai 1a nhém NH, ma 1a nhém
COO".

Do tinh chét ludng tinh nén amino axit phan dng véi ca bazo va axit :

-+
H3;NCHCOO + OH™ — H2N~?H—COO_ + H,O
I : .

R ' R
. + + -+
H;NCH-COO™ + H30 —> H3;N-CH-COOH + H,0
| }
R R

b) Piém ddng dién _
Nhu vay, khi amino axit phan ing v6i axit vd bazo ¢é thé nhén thdy ring trong
moi trudng bazo (pH > 7) ion ludng cuc clia axit monoamino monocacboxylic chuyén
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thanh anion, khi dit trong dién trudng anion s dich chuyén vé phia anot, trong moi
trudng axit (pH < 7) ion ludng cuc chuyén thanh cation va dich chuyén vé phia catot :

H+ + H +
H,N-CH-COO™ —— H;NCH-COO" — H3N(‘3H—COOH
! CH™ [ OH™
R . ' R : R
Anion (bazo Hén hop) (I) Ion ludng cuc " Cation (axit lién hop) (ID)

Gia tri pH thich hop ma tai d6 phin tir amino axit ton tai ¢ dang ion fudng cuc
khong dich chuyén vé mot dién cuc ndo (vi di can bang vé dién tich trdi ddu) goi la
diém ding dien, duge ki hiéu 1a pHj.

Piém déng dién clia cdc amino axit trung hoa (s6 nhém amino bang s nhém
cacboxyl) ting véi gid tri 5,0 - 6,3. Con diém déng dién cla céc amino axit cé tinh axit
(s6 nhém cacboxyl nhiéu hon s6 nhém amino, Ung véi gid tri 2.8 - 3,2 ; clia cdc amino
axit ¢6 tinh bazo (s6 nhém amino nhiéu hon s& nhém cacboxyl) ¢ gid tri trong khoang
7.6 - 10,8 (xem biang XVI-4).

Diém ding dién ciia cic amino axit c6 thé tinh theo bicu thic :

pKy; + PKay

pHI = 2

_ : .

pK,, 1a hing s6 phan li cha nhém -COOH, pK,, 1a hing s6 phan li ciia nhém —NHj.
) +

Thi dy : Alanin c6 pK,, cia nhém -COOH 1a 2,35 va pK,, cia nhém —NHj la 9,79

H;N—CH-COOH
AN
pK =979 pK,1=2,35

Tacé: pHy= 2-5;—9’2 = 6,07

D6i véi cdc axit monoamino monocacboxylic, tinh axit thudmg 16n hon tinh bazo,
nghia 13 khi hoa tan tinh thé amino axit d6 vao dung dich, lugng ion (II) 16n hon lugng
ion (I). Su ion héa nhém NH; trong (1) c6 thé biéu thi bang su céng thém axit, nghia la
(D + H* = ion ludng cyc, do d6 diém déng dién cha cdc axit monoamino monocacboxylic
déu nhd hon 7.

D6i v6i nhitng axit diamino monocacboxylic hoac monoamino dicacboxylic ¢6 ion
ludng cuc ndm giita hai dang, dién tich 1é va diém déng dién la trung binh cong cla hai
pK, clia hai can bang gifia hai dang di¢n tich 1& véi ion ludng cuc.
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Thi dy : Axit aspactic cé so d6 ion héa nhu sau

COOH COOH | COO~ COO‘
\ |
CH2 g CH -H' CH, ~-H* CH2
—) _— [ + —_—
CH—-NH3 “PK,, =210 CH NH3 “PK,, =386 CH-NH; R, =982 CHNHg
|
COOH ) cocr @ coo . e COO‘

Vi phén tir axit aspactic trung hda dién (dlén uch 0) ndm giita hai can bing (1)
va (2), do d6 diém ding dién ciia n6 c6 gid trj sau :

pH, = 2,10 ;— 3,86 _298

Truwdng hop amino axit dang diamino monocacboxylic, thi du nhu phan tir lysin
NH5[CH; 14 L?H—COOH. ¢6 cac dang phan li sau :

NH,
+ . +
NH; NH;
-H* -H*
[CH2 la  ——— [CH;, 14 e
pK,, =218 e pK., =895
H,;N - CH-COOH " HaN-CH-COO"
M @
NH3 " NH,
. —H* |
— —
¢ [CH2]4 - IK,=1053 [(FH2]4
NH, - ~CH-C00™ NH, ~CH-CO0~

3)
Vi phan o lysin trung hoa dién (dién tich = 0) nén diém ding dién cda né ndm

giifa hai dang can bang (2) va (3) (2 dang ¢6 dién tich 1), vay ta c6

PKay; + Koz 895 + 10,53
2 2
Diém déng dién c6 thé x4c dinh trén dudng cong chusn do cha amino axit véi natri

hidroxit (xem hinh XVI.2). Phuong phép nay chi ding cho nhiing amino axit trung tinh.

pH; =

=9,74.

Néu biet dugc gid tri pK, cia mét amino axit nao dé, ta ¢6 thé tinh dugc ndng do
phan tram clia cdc dang proton hod, dang trung hoa va dang deproton hod & mot gid tri
pH xé4c dinh ciia amino axit d6 theo phuong trinh Hendoson - Hasenbach (Henderson -
Hasselbalch, hai nha sinh hoé)

[H30][A 1_
[HA]

(AT g AT)

pK, =-1g HA] - 8THA]

-1 [H3O] ig
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(A7)
pH =pK, +1g (HA]
Phuong trinh Hendoson-Hasenbach
N 7.\
hoac lg (HA] pH — pX,

N6i cdch khéc, logarit clia ti s6 ndng d¢ bazo lién hop va néng do axit s€ bang pH
trix di pK, cha axit. Thi du : dang proton hod clia alanin vé6i pK,; = 2,35, dang trung hoa
¢6 tinh axit yéu hon pK,, = 9,79 ng véi cdc qud trinh sau :

+ + +

HN ~ CHCH; —COOH + H,0 == H,NCHCH3-C00™ +H;0  pky =2.35
+ +

H;NCHCH;CO0™ + HyO &= H,N-CHCH;-COO™ +H;O  pKyp =979

D& ¢6 thé sir dung phuong trinh Hendoson-Hasenbach, ta gidi bai todn trong thi
du sau :

Hay tim néng dd % cdc dang proton hod va dang trung hoa clia alanin & pH = 1.

Gidi. Dua vao bing XVI-4, ta ¢6 pK, cia alanin = 2,35.

+
L TCHCH;COO ] pH - pK, =1,00-235=-135
[H3 N CHCH;3;COOH]

. |
[Hj TCHCHEsCOO 1 _ antilogarit (=1,35) =~ 0,046
[H; N CHCH3COOH]

+ +
(H; NCHCH;COO0™] = 100M — [H3 N CHCH;COOH]

+
100 - [Ij3 NCHCH3COOH] 0,046
[H; N CHCH3;COOH]
Tir phuong trinh trén ta tinh duge :
+ +
[H; NCHCH;COOH] = 0,956 ; [Hj NCHCH;C00™] =~ 0,044

_ Vay & pH = 1, trong dung dich 1,00M ciia alanin ¢ 4,4% phan tir alanin 0 dang
trung hoa va 95,5% ¢ dang proton ho4. Ngoai phuong phép tinh toan dd neu trén, ta cd
thé xay dung dudng cong chudn do6 cta alanin theo phuong trinh Hendoson-Haselbach
(xem hinh XVI-2). Dutmg cong chudn d6 dugc chia lam 2 phén : phédn thit nhat pH tir
242
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1 + 6, phan thi hai pH = 6 + 11, & gilta 12 diém déng dién. @ pH < 1, phan tir alanin
duoc proton hod toan bo. '

+
N K. + + -
H3 N—CHZ —COOH _L'“ H+ + NH3 _CH‘Z—COO_ Kal .= [H ][H3 NCI"IzCOO ]

+
[H; NCH,COOH]

+ ‘K, + -
H3N-CH,-CO0™ &= H' + NH;-CH,-CO0" K, = [H*[H,NCH,CO0™]

+
[H;NCH,CO0™]

o} |
1k :
|
10} :
gt \
3t )
d =.
Z |
i s
4l '
1
3r I
2t A
I
W 0.5 1.0 1.5 2.0

S8 mol OH trén 1 mol amino axit

Hinh XVI-2. Dudng cong chudn d¢ cha glyxin véi natri hidroxit
Khi cho 0,5 mol NaOH, nhém COOH dugc trung hda mot nira, nong do

+ +
[H;NCH,COOH] bing néng do [H3NCH,COO™]. Gid i pH & diém d6 1a pKa,, &
day c6 su phan li d4u tién la ion héa nhom COOH :

| CH; CHj

G pH = pK,; + | ' = + 1
[H;NCHCOOH] [H3NCHCOO ]
Cation Ion luBng cuc
Sau khi them di mot duong lugng natri hidroxit (1 mol bazo), amino, axit ton tai &
dang ion ludng cuc. Gid tri pH & diém nay goi 1a diém ding dién (pH = 6,07). Khi 0,5
mol natri hidroxit tiép tuc dugc thém vao (tng s6 bing 1,5 mol), mot nira nhém NHj
da duoge trung hoa va chuyén thanh NH,. & diém nay ndng d6 cla ion ludng cyc bing
néng d6 cha anion va pH = 9,79 ; pKyp = 9,79. ' '
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CH; _ CH;
G pH =pK,, : + | = -
_ [H3NCH-COO™] [HyNCHCOO™]
Ion ludng cuc Anion

Tiép tuc thém luong bazo (tdng s6 mol natri hidroxit = 2) thi phan t& glyxin bién
thanh anion H,N,-CH,COO . '

Diém déng dién cha cdc axit monoamino monocacboxylic ¢6 gid tri pH; <7, cila cdc
axit diamino monocacboxylic pH; > 7, cdn céc axit monoamino dicacboxylic c¢6 pHy<< 7.
Thidy: pH;cha glyxin =5,97 ; pHj cha alanin = 6,00
pH; cua lysin = 9,74, cla arginin = 10,76
pH; cha axit aspactic = 2,98, clia axit glutamic = 3,08.

Dudi-day 14 bang h?mg s6 phan li va diém déang dién cla cic o-amino axit.

Bdng XVI-4. Hing s& phan li va diém dang dién cla cac a-amino axit

. . . Diém PK,; PKyz
| Tén amino axit ding dienpH, | a-COOH o K‘YH_«‘,' PK.;
Glyxin 591 - 2,35 9,78
- L(+) Alanin 6,07 2,35 9,78
L{+) Valin 5,96 2,29 9,72
L(-) Leuxin 6,04 2,33 9,76
L{+) Isoleuxin 6,04 2,32 9,76
L(+) Arginin 10,76 2,01 9,04 12,48
Axit L(-) aspactic 2,98 2,10 3,80 9,82
Axit 1{(+) glutamic 3,08 - 2,10 4,07 9,47
“Asparagin _ 5.41 2,02 8,80
Glutamin 5,70 2,17 9,13
L(-) Serin 5,68 2,21 9,15
L(-) Threonin 5,60 2,09 9,10
L(-) Xystein 5,11 1,86 - 8,35 10,34
'L(-) Methionin _ 5,74 2,28 9,21 )
L(-) Xystin 501 . - =
L(-) Phenylalanin 591 2,58 924
L(-) Tyrosin 5,66 2,20 9,11 10,07
L(-) Tryptophan 5,88 2,38 9,39
L(-) Histidin - 7,64 1,77 6,10 9,18
L(-) Prolin : 6,30 2,00 10,60
L(+) Lysin 9,74 2,18 8,95 10,53
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c) Su két tia ddng dién va dién di _

Su hiéu biét vé diém ding dién 1a rdt quan trong boi hai 1 do : 1i do thi nhat gidp
ching ta hiéu bi€t vé kha nang hoa tan clia amino axit nhi 1a mot ham 5§ ctia pH ; li do
thd hai 12 né gidp ta hiéu duoc huéng dich chuyén clia ting cdu tif vé phia cuc nao trong
qué trinh dién di. Su két tinh mot amino axit tir dung dich duge thuc hién khi pH coa
dung dich dugc diéu chinh 16i diém déng dién cha nd, sau do tach ket tia, loc va thu lai.
Qué trinh nay ducc goi 12 sy ket tia ding dién. |

Céc amino axit ¢6 gia tri pH; khéc nhau, nén & mot pH xdc dinh ching s& dich
chuyén vé phia anot hoac catot véi nhiing van t6c khic nhau, d6 1a sy dién di. Dya trén '
co sO ndy, ngudi ta di xay dung phuong phép dién di @€ téch cdc amino axit tir hén hgp
cua ching.

Thi du : Dung phuong phép dién di dé tdch hén hop cdc amino axit gém glyxin,

lysin vi axit aspatic, biét ring pH; cla glyxin Ia 5,97, clia lysin 1a 9,74 va clia axit
aspactic 1a 2,77. '

3NCHCOO‘ H,NCH,CO0™ H31§I(I:Hcoo-
< [CH2]4NH3 CH,CO0™ wp
Lysin | Glyxin Axit aspatic
Catot Anot

@ pH = 5,97 phan tir glyxin khong dich chuyén, axit aspactic dich chuyén vé phia
phii (anot) va lysin dich chuyén vé phia trdi (catot).

2. Tinh chat ciia nhém cacboxyl

a) Phdn iing este hba

Ta c6 thé este hda truc ti€p c4c amino axit bing ancol véi sy ¢6 mat cid hidro
clorua. Do san phdm duéi dang mudi clohidrat nén phai xi If sén phdm béng dung dich

NaOH hoac dung dich NH; :
R- CH~COOH + CH;0H —; 5> R-CH-COOCH; NaOH, R~CH~-COOCH; + Nal
NH2 ﬁH;,Cl NH,
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b) Phdn ti'ﬁg decacboxyl héa
Céac amino axit cé. thé bi decacboxyl héa nh& xic tdc enzim decacboxidaza tao
thanh amin: _
R-CH-COOH Decacboxidaza . g _CH,-NH, + CO,
NH,

3. Tinh chit cia nhom amino
a) Phdn iing vdi axit nitro
Duéi tic dung clia axit nitro, amino axit tao thanh hidroxiaxit :
CHs~CH-COOH + HONO —> CH; ~CH-COOH + Ny + H,0
NH, OH
Alanin Axit lactic
Dua vao thé tich N, thodt ra, c6 thé xdc dinh duge lugng amino axit trong dung dich.
b} Phdn iing deamin héa

Trong co thé ngudi va dong vat, nhd xiic téc cla enzim xy ra phan ng loai nhém
amino clia cic o-amino axit tao thanh xetoaxit. Thi dy :

CH; ~CH~-COOH —9_, cH;-C-COOH + NHj
I
NH, o)
Alanin Axit piruvic

Khi méi trudng c6 tinh kiém, cic enzim d6 lai chuyén héa amino axit tao thanh
hidroxiaxit. Thi du : Tyrosin bi€n thanh axit p- -hidroxiphenyllactic :

p-HO-CH,—CH,CH(NH, )COOH 522> p-HO~CgH 4 ~CH,CH(OH)COOH + NHj

Duéi tic dong cha enzim ancol héa thi cA nhém amino va nhém cacboxyl déu bi
phan tach :

(CH3), CHCH,CH(NH,)COOH Enzimancolhod, .y, CHCH,CH,OH + NH3 + CO,

Qua trinh nay x4y ra theo cic budc sau :

R-CH-COOH - RC-COOH —1h9, RCOCOOH ———
-H, I -NH, CO,

I
NH, NH

+H,

—s RCHO —=%» RCH,0H

246

R



-
o

c) Phdn img ngung voi fomandehit (phuong phdp Sorensen)

Nhém amino clia amino axit tham gia phan ing ngung tu vdi fomandehlt tao thanh
din xuit chiza nhém metylenamino :

HCHO + HzN—CIfH-COOH — .CHZ =N—(I:H—COOH + H,O
R R
Do nhém amino d bi khéa nén ta ¢6 thé chuin d6 nhém cacboxyl bang dung dich
kiém. Phan ting nay diing d€ dinh lugng amino axit va dinh gid muc do thity phin protein.
d) Phdn ung ankyl héa '

' Nhém amino clia amino axit dugc ankyl héa bing din xuét halogen. Thi du :

C,Hsl + NH,-CH, -COOH —25 ¢,Hs—NH-CH,COOH
2 2 2 2115 2

O:N @ F + H,NCH,COOH — O,N ‘— NHCH,COOH + HF

NO, NO,
_ N-(2.4-Dinitrophenyl)glyxin
¢) Phdn ting axyl héa (Phdn ving Sotten - Bauman, Schotten — Baumann)

Khi cho amino axit phan ing véi clorua axit trong méi trudng kiém thu dugc dan

xudt N-axyl:
C¢H5COCI + H,N - CH, - COOH % C¢H,CONH - CH,COOH
Glyxin N—Benzoylglyxih
(Axit hipuric)

Do sir lién hgp doi electron tu do ciia N vao nhém C=0 nén cac N—axylammo axit
 kiéu axit hipuric ¢6 tinh axit manh tuong tu cic axit cacboxylic.

Ngodi ra, ta con c6 thé dung tac nhan axyl héa 1a anhidrit axetic :

(CH;C0),0 + H,NCH,COOH - CH,CONHCH,COOH + CH;COOH

Dan xuit N-fomyl dugc diéu ché bing cdch cho amino axit tdc dung vdj axit fomic.
4. Tinh chat ctia ca phan tif amino axit

a) Phdn itng tao phitc |

Cac a-amino axit phan ing v6i mét s6 ion kim loai nang cho hop chét phic khé
tan va rit bén, khong bi phan hiy bdi NaOH, c¢6 mau dac trung Thi du hgp chit phu'c
dong (1) glyxinat : :
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0
c o NH,
2 CH, - COOH + Cu(OH)2 — c:H2 e CH, + 2H,0
N 7N e :
O

Két tia mau xanh
B-Amino axit ciing tao phitc tuong tu, nhung kém bén hon, cic y va 8-amino axit
khéng tac thanh nhitng hgp chét nhu vay. S& di céc phic Cu?*, Co,... clia cdc a-amino
axit c6 tinh bén vitg cao vi chiing 6n tai & ciu tric vong khong cang. Trong phiic c6
hai loai lién két : loai lién két cOng héa tri giffa oxi véi kim loai va loai lién két phéi tri
gilta nito vA kim loai.

Coban véi phdi tri 6 tao phitc vdi ba phan tir glyxin :

0
J_CH,
H,C-NH, f NH,
3 NH, - CH, - COOH + Co(OH), —> C/ ' "Ca’ +3H,0
o So7 o |
HN &
N
cfi, 0
Co (III) glyxinat

5. Tac dung ciia nhiét

Khi dun néﬂg, hai phan tir. o - amino axit (hay este cua ching) bi tdch hai phan tir
nu&c (hoac hai phén tir ancol) tao thanh diamit vong duge goi 1a dixetopiperazin :

R

o ~ CH, NH
2H,N-CH, -COOH L 1?1 4+ 2H0

Dung dich glixerol NH

0

Dixetopiperazin
0
N |
- ' . R-CH NH
2R-CH-COOC,Hs —> | | -+ 2C,HsOH
| HN CH-R .
NH, \Cf)
" Diankyl dixetopiperazin
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Dixetopiperazin rat d& bi thity phan trong moi trudng axit hoac kiem, déu tién md
vong tao thanh dipeptit sau d6 thanh hai phén tir amino axit. '
CO

2 H“O M0, 1. N CH,CO-NH-CH, ~COOH 295 2NH;~CH, -C0O0™
NH\(CHz Dipeptit
0 . | |
Phan tir B-amino axit bi tdch mot phan tir NH; tao thanh axit o, f-khong no :
H,N-CH,-CH,-COOH ——» CH,=CH-COOH + NHj

y, 8-Amino axit khi m4t mét phéan tit nudc tao thanh lactam. Nhitng phan tir lactam
nay chuyén héa dudi dang tautome lactim :

Yy B« _ '
H,N-CH, CH, CH,COOH % CH,~CH, ~CH, =2 CH2CH2CH2
|
NH— €O N-— C-OH
_Butirolactam : Butirolactim

Cic &, @-amino axit bi trang ngung tao thanh hop chét cao phan tir loai poliamit c6
cdu tao mach thdng. Thi du : Axit e-aminocaproic (H,N-[CH,]5-COOH) khi tham gia
phén (ng tring ngung tao thanh policaproamit :

... = NH[CH,]5-CONH-{CH,]5sCONH{[CH,}sCO - ...
Polime ndy ciing dugc tao thanh khi dun néng e-caprolactam voi vét nude. Loal
polime nay dugc ding dé€ ché tao to, loai to nay 6 tén la to capron (peplon, nilon - 6).
6. Phan (ng mau ctia amino axit
a) Phdn ting vdi ninhidrin

Dun néng ninhidrin (trixetohidrinden hidrat) v6i o-amino axit thu dugc chdt cé
mau tim xanh tan dugc trong nucc

c
2@: c( .+R CH-COOH — @: = N«“ +RCHO
c{ OH

0 NHz _ +CO, +3H,0

% X
7 N/ O

Ninhidrin ' (Mau tim xanh)

Phan (ing nay rit nhay, c6 thé phat hién dugc lugng a-amino axit rét nhd. Vi vy,
phan tng nay ding dé nhan biét va phén tich dinh lugng o-amino axit. Ninhidrin cting
dugc diing rong rdi dé phét hién amino axit trong séc ki gidy va dién di cdc amino axit.
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Néu trong phan tit ¢6 i cap a-amino axit giéng nhau thi s6 déng phan s€ 1a %

!
Thi du : s8 terapeptit ctia 2 cap Gly va Alas€ la -;'7 =6.

Il. PHUONG PHAP PIEU CHE

1. Phuong phap diéu ché peptit phd bién

D€ 1dng hop mot peptit ¢6 trat ty xdc dinh céc gbc amino axit trong phén ti, ta cin
bao \)@ céc nhém amino va nhém cacboxyl nao d6 khi khong cén ching tham gia phan
timg tao ra lién két peptit. '

- Nhém amino thudng dugc bao vé b01 nh6m benzyl oxicacbonyl C¢H;CH,-O- (“3—
(cdn goi 13 nhém cacbobenzoxi, ki hiéu 14 Cbz) bang cich cho amino axit phan ing vdi
cacbobenzoxiclorua (benzylclorofomiat) trong dung dich kiém. Thi du :

C¢HsCH,0-C—Cl + H,NCHCOOH —2BY0, ¢ H CH,0-C-NH-CHCOO™
[ | 5°C, 30 phut I |
0 CH, 0 CH,
M0/ ¢ HsCH, ~0-C-NH-CH-COOH
1l

|
0 CH;

Benzyl oxicacbonyl alanin (Cbz-Ala)

O
]

Ngoﬁi ra, nhém amino con duge bio vé bing fert-butoxicacbonyl : (CH3); COC-
nhdém nay goi la BOC.

_ Nhém cacboxyl thudng duge bao vé bang cich chuyén thanh benzyl hay etyl
metyl este :

H,N-CH, COOH ﬂ-» H,N-CH,-COC1 Lﬁgﬂ‘b HzN—CI-IZ—COOCHZ—C61-15
—HCI

Benzyleste cua glyxin

— Sau khi d3 bao vé nhém amino va nhém cacboxyl thyc hién phan ing ngung 1 giifa
hai amino axit nhd chat xic tic DCC (dixiclohexyl cacbodiimit : CgH, —-N=C=N-C¢H, )
thu duge dan xuat dipeptit alaninylglyxin :
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§2. PEPTIT

Peptit 12 nhitng polime amino axit chita tir hai d&n khoang nAm muoi goc a-amino
axit trong phan ti.

I. DANH PHAP VA DONG PHAN

1. Danh phap

~Tén clia céc peptit duuc goi bang cdch ghép tén gdc axyl chia a-amino axit-theo
trat tu sip x€p cha ching trong phén tly, phia “ddu N sang phia “dudi C”, néng o-amino
axit “dudi C” duge glu nguyén tén. Thi du

H3N CH C+—NH CH C+NH ~CH, -CO0O™
CH3 CH2 O
CGHS
Alanylphenylalanylglyxin (Ala-Phe-Gly)
Mot.s6 peptit thién nhién c6 tén riéng.

Thidu:
Glutathion :  Glu-Cys-Gly
(?ln
}i_ksn _
Oxitoxin: Ile-Tyr-Cys-S-S-Cys-Pro-Leu-Gly
Bradikinin:  Arg-Pro-Pro-Gly-Ph-Ser-Pro-Phe-Arg
2. Dong phéan

SG ddng phan cu tao cla peptit 1a bang n! (n . 56 o-amino axit trong phén
tir peptit). Thi du : dipeptit clia glyxin va alanin cé s6 déng phan la : 2! =1x 2 =12
(glyxylalanin va alanylglyxin).

Néu trong phan tir peptit c6 hai amino axit giong nhau, $6 dong phén sé 1a %!
. | :
Thi du : tripeptit clia glyxin, glyxin va alanin a 3? = Ix i._x 3 - 3 {Gly-Gly-Ala,
Gly-Ala-Gly, Ala-Gly-Gly). | '
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Dixetopiperazin rat dé bj thuy phan trong méi trudng axit hodc kiém, dau tién md&
vong tao thanh dipeptit sau d6 thanh hai phan tir amino axit.

CO

CI—I NH
2 H* 0, H,N-CH,CO-NH-CH, ~COOH 15 281, -CH,-C00"

N}{\(CHZ Bipeptit

-

Phén tit f-amino axit b1 tdich mot phan tir NHj tao thanh axit o, khOng no:
H,N-CH,-CH,-COOH v, CH,=CH-COOH + NH,

Y, 8-Amino axit khi mat moét phan tlt nudc tao thanh lactam. Nhig phan tif lactam
nay chuyén héa dusi dang tautome lactim :

y B o _ '
H,N-CH, CH, CH,COOH %’» CHy~CH, ~CH; &= CH,CH,CH,
. | ! |
NH———CO N== C-OH
_Batirolactam . Butirolactim

Céc ¢, w-amino axit bi tring ngimg tao thanh hgp chét cao phan tit loai poliamit c6
cau tao mach théng. Thi du : Axit c-aminocaproic (H,N-[CH,]s~-COOH) khi tham gia
phén g tring ngung tao thanh policaproamit :

.. ~ NH[CH,)5-CONH-{CH,]sCONH[CH,]5CO - ...

Polime nay ciing duge tao thanh khi dun néng e-caprolactam véi vét nuéc. Loai
polime nay dugc ditng dé ché tao to, loai to nay c6 tén 1a to capron (peplon, nilon - 6).

6. Phan itng mau ctia amino axit
a) Phdn ing voi ninhidrin

Dun néng ninhidrin (trixetohidrinden hidrat) véi a-amino axit thu dwoc chét ¢d
mau tim xanh tan duge trong nuéc :

0
Z
¢, _oH
2@: x(  +R-CH-COOH —» @: C=N +RCHO
C\\O OH NH + CO +3H,0
Ninhidrin (Méu tim xanh)

Phén Gng nay rat nhay, c6 thé phat hién dugc lugng a-amino axit rdt nhd. Vi vay,
phan tng nay ding d€ nhan biét va phan tich dinh lugng c-amino axit. Ninhidrin ciing
dugc diing rong rai dé phdt hién amino axit trong sdc ki gidy va dién di cdc amino axit.
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Trong phan tich dinh luong thudng ding phuong phép so mau (do cudng d¢ mau
dung dich, hoac ding phuong phdp do thé tich khi CO, tach ra). Mudi chin trong s¢ hai
muoi o-amino axit ¢é trong protein 1a amin bic mot, nén khi ching tidc dung véi
ninhidrin déu cho mau tim xanh. Riéng prolin 1a amin bic hai nén phdn Ung véi
ninhidrin cho méau vang da cam. '

b) Phdn tng Xantoproteic

' Cic amino axit chita g6c hidrocacbon thom nhw phenylalanin, tyrozin, tryptophan
v.v... phan fing véi axit nitric dac, néng tao ra hop chét nitro mau vang goi 12 phan ng
Xangtoproteic. Thuc chat day 1a phan ting nitro héa nhan thom ¢4 trong amino axit.

OH - OH
- O,N 0,
+ HN03
—_—
H,~CH-COO" H,~CH-COOH
*NH, *NH,
| (Mau ving)

¢} Phdn itng Adamkevic va Hopkin (Adamkiewicz - Hopkins)

Cdc amino axit chita vong indol phan ing vdi axit glioxilic ¢6 mat axit sunfuric
dac, néng thu dugc san phdm c¢6 mau xanh tim.

d) Phén img véi thudc thir Milon (Milon)

Céc amino axit chita géc phenol (tyrozin...) phan tng véi hén hcrp Hg(NOy), va
HNOj; dac khi dun néng cho sdn phim c¢6 mau do.

e) Phdn lmg Pauli (Pauly)

Phan tng Pauli diing ¢€ nhan biét tryptophan nho phan iing cha tryptophan v&i axit
diazobenzensunfonic trong dung dich kiém thu duge sin phdm c6 mau dd anh dao.

f} Phan img Sacaguchi

Phén tng niy dic trung cho arginin. Arginin phan g véi hén hop natri a-naphtolat
va natri hipobromit cho san phdm c6 mau d6.

250 : © IHHOUGO®



C¢HsCH, —0-C-NH-CH~COOH + HyN-CH, -COOCH,CgHs %
. I | _ -H,0"

0 CH;
CgHs - CHy ~0~C-NH-CH-CONH~CH, ~COOCH,CeHs
I
0 CH; '

— Loai bd c4c nhém bao vé bang phan ing hidro phan :

~NH-CH-C-NH- _ H,-Pd/C
CeHsCH, ~0—-CO-NH-CH-C-NH-CH, ~COOCH,CsHs — o
CH; O

+
H;N-CH-C-NH-CH, ~CO0~ + 2C¢HsCH; + CO,
| It
CH; O

Alanylglyxin

2. Phuong phap téng hop peptit clia Merifin (Merrifield, 1962)

Day 1a phuong phdp téng hop peptit trong pha rdn, nhd chit mang rén 1a loai )
polistiren clometyl héa ma méi 100 vong benzen lai ¢6 mot nhém - CH,Cl the vao vi tri
para. Nh& phdt minh nay ma éng da dugc giai thudng Noben vao nam 1984. Chat mang
ran polistiren clometyl héa c6 ciu tab nhu sau :

% CH,~CH = CH,CH — CH,~CH % CH,~CH — CH,~CH 3

©

Phan tmg dugc ti€n hanh giita hai dung dich amino axit di dugc bao vé nhém amin
va dung dich polime. San phdm thu dugc 1a este clia amino axit ¢é chita polime.

,Cl o H,Cl
Clometylpolistiren

tert-BuO—C-NH-CH-C-0" + CICH, -[Polime L“é‘%
| | -
o) R O

— terI-BuO—(uf—NH(iZH'—(I?—OCHz —|Polime
O R O~

Sau dé loc két tha réi cho tac dung véi axit d€ tdch nhém bao vé (BOC) :

. 1. Rl .
terr-BuOCONH(ISHC(')OCH;_ —|Polime Z’Cﬁ.ﬁ) HZN(EH—COOCHg —|Polime

R CH,(, R
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Cho ngung tu ti€p véi amino axit di khéa nhém amin c6 mat chét xic tdc 1a
1,3-dixiclohexy} cacbodiimit (DCC) : ' '

tert—BuO~CONH~CH-COOH + 1{21~r'—(|:H—(200(:H2 _[Polime] 255>

R R

— tert-BuOCONH -CH —CO—-NH—(IZH—COO—CHZ - Polime
I .
R R

Tiép sau d6 loai nhém bao vé (BOC) bing céch cho tdc dung tiép véi CF;COOH,
CH2C12 . . ’ .
tert-BuOCONH-CH -—CO—NH—(EI—I—COO—CHZ J Polime —L——)CFC:%OH
| P AP
R R

— HZN—(FH—CONH~?H+COOQCH2 ~{Polime
R ' R
Lap di lap lai qu4 trinh nay dé phét trién mach cho dén khi tao thanh polipeptit :

zert-—BuOCO-[NHCH—COjNH(IZH—COOCHZ ~|Polime
I
R R

n

Sau d6 ti€p tyc loai nhém khéa, thu duge polipeptit v6i hiéu sudt cao :

tert-BuOCO (ma:mo}mu;n-coocar Polime| —

— BOC + HZNCH C NHCHC NHCH-—COOH + HOCHZ— Polime
R 0 R O/, R

3. Didu ché theo phuong phap Becman (Bergmann)

Theo phuong phép ndy, nh6m amino duge bao vé bang cich cho amino axit phan
ting vdi cacbobenzoxiclorua, sau d6 cho khéa nhém cacboxyl bing SOCl; va cho ngung
tu véi amino axit khéc, cudi cling thyc hi¢n phén tng hidro phan. Thi du :

CoH5CH,0C0C! + HyN-CH-COOH — CGHSCHZOCONHCHCOOH—%
C4H9 C4H9 -Hd
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CHsCH,0CONHCHCOC! N, CO0H , ¢ H5CH,OCONHCHCONHCH, COOH
| : _

-HCO
C4Hg C4Hg
LI HyN-CHCONH-CH,COOH + CgH5CH; + CO
C4Hqg |

Nhin chung ca phwong phdp diéu ch€ 1 va 2 déu ¢6 nhiéu wu diém : Thi nhat 14
sin phdm d& tinh ché, cic nhém bio vé dé dang tich ra khi thuc hién phan tng hidro
phan ; thif hai 12 hiéu sust phin \ing dat khé cao va trinh dugc su raxemic héa.

4. Diéu ché theo phuong phap Sichan {Scheechan)

Cho anhidrit phtalic tdc dung véi amino axit

é,/o C//O
>0 +H,N - CH-COOH — >N —CH - COOH + H,0
S R Q. R
0 | | 0
* Tiép tuc cho phan ting v6i amino axit th hai c6 mat HC] va sau d6 hidrazit héa :
/?0 . //"0
C\ HC1 ' C\ :
@:[ /N-CH-COOH + H,;N-CH-COOH  HS, @[ /N-CH-CONH~CH-COOH
% R R % R R
. co_ |
HN-NH, | @ Eg + HNCH-CONH-CH-COOH
- co” R R

. CAU TRGC PHAN TU VA TINH CHAT VAT Li

1. Cdu tric phén tt

Phan tir peptit gém hai hoac nhiéu g6c amino axit két hop véi nhau nh lin ket
peptit : :
lién két peptit

—I-H\Ir-(IZH—C—NH—(ISH—(I’Z—
H
R O R O
\_V‘-_’
Nhém peptit
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Nhimg phan tir peptit chiia 2, 3, 4,... g6c amino axit dugc goi la dipeptit, tripeptit...
palipeptit. Thi du :

+
H3N-CH-NH-CH-CO0™ : dipeptit
R R o

Cu tric 1ap thé clia peptit dugc Lainot Paulinh (Linus Pauling) nghién ciru tir cudi

nam 1930 va Ong da phét hién ra ring nhém peptit —C-NH ¢6 ca'u tnic phang (b6n nguyén
Il

0
tr ciia nhém peptit va 2 nguyén tlr Co ndm trén cling mﬁt mat phing). Nguyén tit H cua
nhém N-H ndm & phia anti véi nguyén tir C=0O clia nhém cacbonyl ; géc lién ket giita

nguyén tir cacbon-cacbonyl va nguyén tir nito clia amit gdn bing 120°.

S C
0\\ {\9 @
_ /C 7 121°5
C. f«?&.H

Hinh XVI-3. Cén tnic phing clia nhém peptit
vA céc g6 lien két CNC, C, NH,CNH

Lien két peptit C-N mang mot phdn dic diém ciia lién két doi C=N 0%
do su lién hop clia cap electron ty do & N vé phia cacbonyl : :é' —_ (": o
, Gy
Chinh vi vay lién két peptit —ﬁi—»N— khé quay xung quanh tryc 11?1
0
C-N, bén canh dé lién ket C-C— ¢6 thé quay ty do xung quanh truc C-C. Tat ca di¢u
' ll

O
nay 12 nguyén nhan dén dén c4u tric xoin cfla phan tir. Trong phén tir peptit, gbc amino

axit con nhém -NH, hoac- N H, duge goi la “d4u N”, cudi mach chita géc amino axit

con nhém —COOH hoic COO™ duge goi 13 “dudi C”. Khi viét cong thic ciu tao clia
peptit, “ddu N” viét bén trdi con “dudi C” viét bén phdi :

H3N CH % +NH-CH- (l;JJ—HN —-CH-COO™
: | !

R O R 8] R
sttt . " )
Amino axit "ddu N" Amino axit "dudi C"
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2. Tinh chat vét i théng thudng

Nhimg peptit c6 phan tir khéi nhd 13 nhimg chét két tinh, tan t6t trong nuéce, khong
tan trong ancol tinh khiét. C4c peptit ¢6 phan tit khéi 16n 1a nhitg chat rdn vo dinh hinh
tao thanh dung dich keo trong nudc. Céc peptit cling ton tai & dang ion ludng cuc, ching
cling 12 hgp chit ludng tinh. Nhig peptit c6 kh6i lugng phéan tir 16n c6 tinh chét giéng
protein, trong ty nhién thudng gap cdc peptit d6 nhu : glutation (Glu-Cys-Gly), bradikinin
(Arg - Pro - Pro - Gly - Phe - Ser - Pro - Phe - Arg). '

IV. TINH CHAT HOA HOC
1. Tinh axit - bazo ciua peptit

Giéng nhu amino axit, peptit 14 nhiing chat luéng tinh vi trong phan tir ¢cdn c6 ca
nhém amino va nhém cacboxyl tu do.

Bdng XVI-5. Gia tri pK, va pH, cha mdt s& peptit

Peptit | pKy o0 | gk, (-NHy) | PHy
Gly-Gly 3,14 8.25 5,70

Gly - Ala | 315 8,23 5,69

Ala - Gly 3,17 - 8,18 5,68

Gly - Gly - Gly 323 8,09 5,66
Ala— Ala - Ala- Ala 3,42 7,94 5,68

2. Phan {ng thuy phan
a) Phdn vng thiy phdn hodn toan

Dun néng céc peptit v6i dung dich kiém hoac dung dich axit thu duoc san phim
cu6i ciing 12 hén hgp cdc amino axit.

+ o )
H; N CH—-CO—~NH-CH-CO-NH-CH-CO-.. + nH0 ~gdeh O 2T,
| | | : 110°C, 24-72h
Ry Ry Ry

+ S + :
H;N-CH-COO™ + H3N-CH-COO™ + H3N-CH-C00"
| |
Ry R; Rj3
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b ) Phan iing thity phdn khong hodn todn

Nh& cdc enzim dac hiéu, céc peptit dugc thiy phan khéng hoan toan thanh nhu'ng
phn tir peptit nhé hon. Enzim aminopeptitdaza xidc tic cho phan g thoy phan thu
ducrc amino axit “dau N” va phan ti peptit nhé hon :

H3N—(IZH—CO—NH—?H—CO—NH-?HmCO—... + HyO Aminopeptitdaza
R, Ry R4
+ _ + :
H3N-CH-COO™ + H3N-CH-CO-NH-CH-CO-..
Ry Ry R3

Enzim cacboxipeptitdaza xic téc cho phan tng thiy phan peptit thu dugc amino
axit “duéi C” va phan tit peptit nhé hon :

- ~HN~CH-CO-NH-CH~CO~NH~-CH-C00" Cachoxipeptitdaza ,
| | I
Rj Ry R,

+
-HN-CH-CO~NH-CH-COO  + H3N-CH-COO™
| I I
Rj R, R
Mot s6 enzim chi phan cét lién két peptit xé4c dinh. Th{ du :
— Tripsin chi xic tac cho su phan cét lién két peptit sau goc lysin va géc arginin.
- Chimotripsin xc tdc cho sit phan cét lién két peptit sau cic géc phenylalanin,
tryptophan, tyrosin, leuxin, axit aspactic va axit glutamic.
3. Phan itng mau biure _
Nhitng peptit cé tir hai nhém peptit tr& 1én déu phén ng véi dung dich CuSO,
lodng trong moi trudmg kiém tao thanh dung dich phic ¢6 mau tim hodc tim do. Mau 14
do ion Cu®* tao phifc v6i cdc nhém pcptlt Dipeptit cho mau xanh, tripeptit cho mau tim
va polipeptit cho mau do tim :
(IZO - (i",H -R ]i{
- —CO_—CH-—N }IH—CO—CH—

R Cu R
-—CH CO - NH N CH CO-—--
R CH CO
R

Phén g biure dugc diing dé phan tich dinh tinh va dinh lugng peptit hoic protein.
258
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4. Phan iing véi 2,4-dinitroflorobenzen

Nhém amino cia géc amino axit “ddu N™ phan tng clia 2,4-dinitroflorobenzen thu
duge din xuat 2,4-dinitrophenyl :

02N©F+H2N—(I:H—C0—NH—§H—CO---_ B,

- HF
NO, R, R,
OzN—@NH—(;H—«CO—NH—(IZH—CO
No, R R,

V. XAC DINH cA'u TRUC CUA PEPTIT

' De xdc dmh céu tric cla mot peptlt cén di qua céc budc sau :

1. Xac dinh thanh phan cac a-amino axit ¢é trong phéan tif peptit

Mudn xdc dinh trong phan tir peptit c6 bao nhiéu phan tir a-amino axit, ta cin thay
phan hoan toan peptit, tao thanh hén hop céc amino axit. Didu kién ctia phan dng thay

'phan 12 dun peptit trong dung dich HCl 6M trong vong 24 - 72 ti€éng & nhiét do 110°C.

Sau d6 nhén biét timg loai amino axit bing phlrorng phap sic ki trao déi ion (xem hinh
XVI-4 (a, (b)).

Qud trinh phan tich cdc amino axit dugc thyc hién nhu sau ;: Hén hop amino axit
sau khi thuy phan dugc cho vao cot sic ki ciia méy phan tich, sau cho dung dich dém
vao dé hda tan céc amino axit. Trong c6t séc ki, cdc phan tir amino axit chuyén dong v6i
van t6c khdc nhau. Dung dich sau khi ra khoi ¢t cho tao mau véi ninhidrin. Hop chét
mau di qua t€ bao quang dién, tai day cic amino axit hép thu 4nh séng va cudng d¢ hap
thy dugc ghi nhu 1a ham s6 véi thai gian luu. Thoi gian luu 13 thoi gian can thiét cho méi
phén tir amino axit dich chuyén xubng khoi cot sic ki. Thai gian lwu phu thude vao céu
tao clia amino axit. M&i mét amino axit c6 mot thoi gian lwu x4c dinh. Bigt duoc thoi
gian luu cia mot amino axit 6 thé biét duge cdu tao clia amino axit dé nhd viéc so sénh
v6i thoi gian luu chudn ciia cdc amino axit tinh khiét. Dién tich cha pic ti 1& véi ham
lugng ciia amino axit trong hén hop. _

Pradikinin c6 ciu tao Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg. So véi phd chuin,
céc pic cia Pro, Arg, Phe déu 16n hon béi vi trong phén tir pradikinin c6 ba phan tr Pro
hai phan tit Arg vi hai phan tir Phe.
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Dung dich d¢m
= Sin phim sau khi thity phan peptit

NHUJA TRAO BOI ION
Ninhidrin Céc axit amin chuyén dong
Ty véi van téc khic nhau

==, T&bio

quang dién My ghi thoi gian
Djch thai

© Hinh XVI-4¢ (a). May phan tich amino axit bang phwong phip sic ki nhya trao déi ion

Gén day da xudt hién mdy phan tich sic ki 1dng hiéu nang cao ki hiéu 1a HPLC
cho phép tach 16t hon va ti€t kiém dugc nhiéu thdi gian hon. Toan bo quy trinh phan tich
c6 thé tu dong héa. Dién tich cla pic twong Ung véi néng d6 clia méi amino axit.

T
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5
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Hink XVI-4 (bj. Cac amino axit trong phan tif pradikinin clia ngudi
dugce phan tich trén mdy phan tich amino axit
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Ngoai ra, ¢6 thé diing loai phuong phap dién di cao th€ (HVE). Phuong phdp néy
ap dung cho nhiing polipeptit ¢6 phan tir khéi thap. Dién di d6 dugc phat hién bing
ninhidrin.

2. Xac dinh trat tu sdp x&p cac gdc amino axit
a) Xdc dinh amino axit “dédu N”
— Phuong phép Sange (Frederick Sanger, ngudi Anh, 1958)

Cho peptit tic dung véi 2,4—dinitroﬂorobenzen, nhém amino clla amino axit
“ddu N” sau khi phan (ng tao thanh din xudt 2,4-dinitrophenyl ciia peptit, dem thiy
phan trong dung dich axit, thu dugc hén hop céc amino axit vd ddn xudt 2,4-
dinitrophenyl cua amino axit “ddu N”. Dung phuong phdp sic ki dé nhan biét, tir d6 suy
ra goc amino axit “ddu N”.

ON~«O)- F+ BN~ CH-CO~NH - CH-CO- - >

NO, R R,
—_ 02N.©_NH_CIH_C0;_NH_$H_CO_ Dl:mgcl:::hHCl>
NO, R, R,

—» O,N -@ NH - CH - COOH + H;N(IZH - C00"
O,N - R ' R,

Axit N-(2,4-dinitrophenyl)amino

- Phuong phdp Etman (Pehr Edman, ngudi Thuy Dién, 1950)

Theo phuong phdp nay, ngudi ta cho peptit tic dung véi phenyl isothioxianat
(CeHsN=C=S), nhéim amino cfia goc amino axit “ddu N”, sau phan {mg thu dwoc din
xuét phenyl isothiocacbamoyl peptit. Sau dé cho ddn xudt nay tic dung véi HCI trong
dung moi nitrometan sé thu duge sin lpha'm do su phan cat lién két peptit & sau goc
amino axit “ddu N”, tao thanh phenylthiohidantoin va peptit ngén hon. Téch 14y amino

* axit va phan tich bing phuong phip sic ki.
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CeHs ~-N=C=$ + H;N-CH-CO-NH-CH-CO-NH-CH-C- —
l

Rl R2 R3 0
Pheny! isothioxianat _ ' Peptit
—>CgHs ~NH~C-NH-CH-CO-NH-CH-CO-NH- CH-C- .,
| 7~ TCHNO,
S R, R2 R3 O
Phenyl isothiocacbamoyl :
C6H5 -N- C S HZN—(EHwCO—NH—(liH—("Z—
— (J.‘O NH + R, R; O
CH
R, |
Peptit phenylthiohidantoin Peptit ngén hon

San phim phenylthiohidantoin dugc nhan biét bang phuong phdp séc ki. Phuong
phép nay di phan tich dugc nhiéu peptit nhu mioglobin ¢6 téi 60 amino axit.

- Phuong phdp thiy phan khong hoan toan bing enzim ammopepmdara Enzim
aminopeptitdaza xtic tdc cho phan ing thuy phan tao ra amino axit “ddu N” (xem phdn

tinh chdt héa hoc cua polipeptit).
b) Xic dinh amino axit “duti C”
Phuong phdp nay dua trén sy thily phan peptit nhd chét xic tic 1a enzim

cacboxipeptitdaza. Day 12 loai enzim xic tic phan cit chon loc lién két amit cha amino
axit cudi ciing ¢6 nhém COO™ tudo. Thidu :

—NH—-(|3H—C0—NH—CH—»CO{»NH—CH—COO(" Cacboxipeptitdaza
| : i |
| +
— ..-NH-CH-CONH-CH-COO”  + H;NCH-COO"
1
Ry R» Rj

Amino axit thu dugc dem phan tich bing phuong phép séc ki. Amino axit nay
chinh 13 amino axit “duoi C”. Tuy nhién, phuong php nay cdn d€ lai han ch€ 1a enzim
cacboxipeptitdaza khéng tich dugc amino axit “dudi C” cua prolin ra khéi mach peptit.

c ) Thity phdn titng phdn mach peptit

Dc tao thanh cic doan pepiit ngén, ngudi ta thudng ding cAc enzim trxpsm
chimotripsin v pepsin d€ xic tic cho sy phan cat peptit & nhitng vi tri xdc dinh. Chéng
han, enzim trypsin phan cit lién két khi nhém cacboxyl 13 cha lysin hay arginin, con
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enzim chimotripsin xiic tic thiy phan phenylalanin, tryptophan va tyrosin, enzim pepsin
xtic téc cho su phan cét mach peptit c6 phenylalanin, tryptophan, tyrosin, leuxin, axit
aspactic va axit glutamic, nghia 1a loai enzim pepsin phan cét ¢6 tinh chon loc kém hon.
DPem phén tich cdc doan peptit ngin bang phuong phép sic ki, rdi sau d6 x4c dinh trat ty
sdp xép cdc gbc amino axit trong mdi doan peptit d6 theo cdc phuong phdp trinh bay
QO trén.

Ngoai ra ¢4 thé ding bromxian (BrCN) d€ phan cit mach peptit & sau géc
‘methionin :

~HN-CH-CO-NH-CH-CO~-NH~CH~CO~-NH~CH-CO-... _BrCN

I |
R | (I:Hz : R, R4
CH,SCH3
HZN—(IZH—CO—NH —CH- C’g + HyN-CH-CO-NH-CH-CO-... + CH3SCN
Ve | -
R CH2 -CH, R, R3
Homoserinlacton

Tém lai, néu dung xiic tic khéc nhau d€ phan cit mach s& thu duge nhimg doan

peptit khac nhau. Thi du :
Ala - Gly - Tyr Gly - Leu - Met - Glu - Glu

! | ! ]

Aminopeptitdaza Chimotripsin Tripsin BrCN  Cacboxipeptitdaza

Trp - Ser - Lys

Khi biét dugc trat tu sip x&p clia ¢dc gdc amino axit trong timg doan peptit ngan,
ta ¢6 thé thiét 14p dugc toan bo nhan tir peptit.

§3. PROTEIN

Trong t4t ca céc loai hgp chdt héa hoc, protein ¢6 vai trd quan trong nhét vi nd 1a
cd s& tao nén su séng. Protein 1 thinh plrin co ban ciia nguyén sinh chat va nhan t& bao.
Protein 1a thanh phan chinh cla xuong; dd, mau, co, gan, day than kinh, cac tuyén noi
tiét cling nhu cdc enzim, c4c khing thé v.v.. Danh tit protein xuét phdt tir chit Hi Lap
proteios ¢ nghia la thir nhat. Tén goi d6 néi 1én ¥ nghia quan trong bac nhat cha loai
hop chét nay. Theo quan diém héa hoc, protein 1a nhitng hgp chat cao phan ti, 6 phan
t&r khi tir hang van dén hang triéu don vi cacbon. Chiing duge tao nén tir cic don vi co
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s& 1a cdc a-amino axit. Trong thinh phin méi protein ¢6 thé ¢6 hang tram, tham chi c6
hang ngan gdc o-amino axit lién két véi nhau bing lién két peptit. Ngudi ta da biét 15
khoang trén hai muoi loai a-amino axit tham gia trong thanh phin phan tir cha protein.
Véi s6 amirio axit d6 ¢6 thé tao nén rét nhiéu loai protein khéc nhau. D6 ciing 13 co s&
gidi thich tinh da dang, tinh vi va phiic tap, muén vé muén mau cad cc hién tugng séng
trén Trai Dat.

Muén xéc dinh phan tlr khéi clia protein, ngudi ta thub‘ng“dfmg phuong phap do 4p
-sudt thdm thdu, phuong phap xic dinh d¢ khuyéch tdn, hoac phuong phip xdc dinh t6c
do két tdng cha céc phan ti protein. Két qua xdc dinh phan tir khdi theo cdc phuong phéip
trén thudng khong ludn luén triing nhau. Thi du trong bang sau :

Phén tir khoi
Tén protein
' Phuong phdp tham thau - | Phuong phdp t6c dé két tdng
Pepsin B 36.000 35.500
Anbumin clia triing | © 44.000 44.000
Hemoglobin ' 67.000 | 67.000
Anbumin huy&t thanh 73.000 70.000
Insulin 48.000 35.000

I?,‘ 1
s

I. PHAN LOAI VA CAU TROC CUA PROTEIN

Dé phan loai prbtcin thitdng dua vao thanh phdn héa hoc hoic dua vao hinh dang
phar tir cha protein. :

1. Phan loai protein

a) Phan loai dua vao thanh phdn héa hoc

Dua vao thanh phédn héa hoc ¢6 thé phan protein thanh hai loai 1a protein don gidn
va protein phic tap : '

* Protein don gidn 13 nhitng protein khi thity phan hoan toan chi cho hén hop céc
a-L-amino axit. T4/ dy : anbumin c6 trong long tring tring, sita, dau Ha Lan, cdn
globulin 6 trong sira, long do tring, dau twong, mau.

264



vo:
16*

* Protein phiic tap la nhitng protein khi thity phan hoan toan tao thanh khong chi
hén hop o-L-amino axit ma c¢dn c6 thanh phén phi protein (khong chita amino axit) con
duge goi la nhém ghép (prosthetic). Tuy theo thanh phdn phi protein, ta ¢6 cdc protein

- phifc tap sau :

- Photphoprotein 12 protein phifc tap duge cfu tao bGi polipeptit v goc axit

photphoric nho lién két este giita axit photphoric véi cdc nhém ~OH ciéia amino axit.

- Glicoprotein la protein phifc tap duge cdu tao bdi polipeptit va oligosaccarit hoac
polisaccarit nh¢ cac lién két O-glicozit hoac N-glicozit,

- Nucleoprotein glém deoxiribonucleoprotein (DNP) va ribonucleoprotein (RNP),

Ia nhitng protein phuc tap duge cau tao bdi polipeptit va deoxiribonucleic hoic axit
ribonucleic.

- Metaloprotein 1a loai protein phitc tap duge ciu tao bai polipeptit véi mot s6 ion
kim loai nhu Fe?*, Mg?*, Mn?*, Ca®* nh céc kidu lien ket trong hop chat phic.

b) Phdn logi theo hinh dang phdn tit protein

- Protein hinh cdu 1a nhiing phan t& ¢6 dang hinh cdu, tan trong nudc nhu
anbumin, globulin. '

— Protein hinh sdi la nhimg phan tt cé dang hinh soi, khong tan trong nudc nhu
keratin cua tée, fibroin cua to tim.

2. Cau tric cua protein

Thanh phdn clia protein gém trén 20 loai o-amino axit va trong dé.cé khodng
10Joai amino axit rdt it gap. Phan tr khdi cla protein rdt 16n tir hang nghin dén
hang chuc triéu dvC. Thanh phdn nguyén t6 chi yéu 1a C (50 - 52%), H (6,8 - 7,7%),
0 (23 - 24%), N (15 - 18%), S (0,5 - 2%) ciing véi m'()t lugng nho kim loai. P.Henmut
Zon (Helmut Zahn, ngudi Pic) 1an diu tién da tdng hop protein, d6 1a insulin ¢ tinh
chét gin gidng véi tinh chit ctia protein. Dua trén co s& d6, Fiso (Fiser) va Hopmai.st
(Hopmeister) da dua ra thuyét chudi polipeptit v& cffu tao cha protein, thuyét nay cho
rang phin tir protein dugc tao thanh boi mot hoac vai chudi polipeptit. Thi dy, phan tir
insulin la homon tuyén tuy gém hai chudi peptit, chudi thi nhat (A) gém 21 gdc amino
axit, chudi thit hai (B) gém 30 g6c amino axit két hgp véi nhau béi hai lién két disunfua
—S-5- (hinh XVL5).
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Hinh XV1.5. So dé cau tao clia phan tir insulin bd (F. Sango, 1953)

Céc chudi peptit trong phéan tir protein ¢4 thé t6n tai & dang mach khéng phan
nhanh (1), phan nhdnh (2) hoac mach vong (3).

@ 3)
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1. THUYET VE CAU TROC CUA PROTEIN

Nam 1958, Lindo Stromlang (Linder Stromlang) va Becnan (Bernal) khi nghién
ctu vé cau tric cla protein di dua ra bén dang ciu tric : cdu triic bic mét, ciu triic bac
hai, cdu triic bic ba va cdu tric bic bon.

1. Cau triic bac mét

Caiu triic bac mot 1a trat ty sip xép cha cdc gbc amino axit trong cic chudi polipeptit.
Ciu triic nay duge duy tri nhd cac lién két peptit. Do su sip x€p khic nhau nén 21
L-a-amino axit trong thién nhién da tao ra v6 s6 cdac phan tir protein ¢6 ciu triic khic
nhau. Ngay nay, cdc nha khoa hoc da thiét 14p duge cfu tric bac mot cia protein don
gian nhv insulin bd. Né bao gﬁm 51 gdc amino axit trong phan tl, chia lam hai chudi
polipeptit (A va B) hai chudi nay lién két véi nhau nhd hai lién ket disunfua (hinh XVI-5).

2. Cau triac bac hai
CAu tric bic hai [a ciu dz_aﬁg ctta phan tir protein, trong d6 mbi amino axit chiém
mot vi tri khong gian xdc dinh trong mach polipeptit. Paulinh va Cordy (Corey), nam
1951 d3 dua ra hai loai : cdu dang xodn a va cfu dang gap $. Cau tric béc hai duge duy
trl bén vimg nh sy hinh thanh lién két hidro —N-H..0 = c{ giita cic nhém peptit

khéc nhau. O cau triic xoén «, doan mach polipeptit xo#n lai thanh 6ng hinh try, géc R
chia cdc amino axit huéng ra phfa ngoai 6ng hinh tru. M&i vong xoén c6 khoang 3,6 géc
amino axit va khoang céch giifa cdc vong khoang 5,4 A. Mach peptit c¢6 thé xoan theo
chiéu kim déng hé (xoén phii) hoac ngugc chiéu kim déng ho (xoén trai).

Céu tnic xoan o. duoc duy tri nhd lién két hidro gitta nhém C=0 cta mot nhom
peptit v6i N-Hcla nkdém peptit thit tw sau né (cdch nhau 3 géc amino axit). Chiéu dai cdc
doan xoin o trong phan tir protein thudng ngin hon 40A. Mot s6 protein c6 ciu tnic
xoén o chi€m ti 1¢& 16n (75%) 1a hemoglobin, mioglobin.

Ciu tric xodn o ciing 1a cdu triic co ban clia phan tr protein trong cdc mo tdc,
long. Khi téc bi uét, do dai soi téc tang 1én 1a do phan tif protein chuyén tit cdu triic xoan
o sang cdu tric gip B. Khi do x.a’ty ra sy bé gy cdc lién két hidro & trong Ong xodn va
ching dugc thay thé bing cdc lién két hidro gifta céc chudi canh nhau (Hinh XVI-6 (a)
va XVI-7). | | |
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Hinh XVI-6, C4u triic bic hai clia phén tir protein
a) Céu tric xoén o ; b) Cdu tric gip

Ctu triic gdp B 12 c4u tric co ban clia protein trong cdc mo simg, méng, xuong, 14
mia, soi to tim. C#u tric gdp B ¢6 cdc mach polipeptit déu dudi dai theo dudng zic zic
" va ndm trén nhiing mat phing gdp. C4c mach polipeptit nay sip x€p canh nhau va lién
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két véi nhau nho lién két hidro giita cdc nhém peptit clia mach nay v6i nhém peptit cla
mach bén canh (xem hinh XVI-6 (b) va XVI-8).

L s

Hinh XVI-7.
a) Lién két hidro 1am bén héa cau triic xoén cla peptit
b) Céc mat phing clia lién két peptit trong cdu tric xoan o
¢) va d) : M6 hinh dac va thanh néi clia céu triic X0an a.

Hinh XVI-8. M6 hinh c4u triic gdp B v6i 3 mach polipeptit,
chiing lién két v6i nhau bang lién két cdu hidro
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Ngoai hai loai cdu tric trén, con ¢6 loai cdu tric kiéu xoan colagen (c6 trong phan
tir colagen). C4u trdc ndy tuong ty cdu tric a., song vong xoin rong hon va cit ba mach
polipeptit & dang xoén lai cuén vao nhau tao thanh mot “day cap”. Ba mach polipeptit
niy gin vao nhau nhd lién két hidro. Colagen la thanh phén chinh clia gan va da, loai
protein c6 cdu tric kiéu trén lam cho céc bo phan ndy c6 tinh dan héi. Khi dun nong
trong nudc, calogen chuyén thanh keo.

3. Cau truc bac ba

Cau triic bac ba 1a hinh dang clia mach polipeptit cudn lai trong khong gian. Cau
triic bac ba dugc duy tri nho lién két hidro gitta céc g6c amino axit, luc hit Van De Van,

0]
Il

luc tuong tdc tinh dién, lién ket disunfua -S-S- va lién két este —C—O—C~—. Nam 1962,
Kendriw (John C. Kendrew) va Perut (Max F. Perutz, ngudi Anh) da dua ra hinh anh qua
viéc chup tia ronghen cia mioglobin (xem hinh XVI-9 (a)) va ho da dugc nhan giai
thudng Noben héa hoc vé cdu tric phan tir.

4. C&u tric bac bon

Ciu triic bac bon 1a mot t8 hop gdm hai hay nhiéu dai phan tir protein két hop vdi
nhau nhd luc hit Van De Van va lién két hidro giita cic nhém nguyén tif phan bo trén bé
mat cdc dai phan tir (xem hinh XVI-9 (b)).

Hinh XVL9. a) Cu triic bac ba ciia protein
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Hinh XVI-9. b) C4u tric bac bén ciia protein

Tém lai, d€ hiu 15 bén bac cau triic chia protein ta ¢é thé hinh dung nhu sau :
chudi polipeptit (c6 c4u triic bac mot) duogc xoin lai thanh 6ng tru (c4u tric bac hai), ong
tru cudn tron lai thanh cuén (cdu tric bac ba), bén cudn nhu vay keét hop lai véi nhau
thanh mot t6 hop cdc phan tir protein (cu tric bac bon).

IIl. TINH CHAT CUA PROTEIN

1. Tinh chat vat Ii

a) Tinh tan

Tinh tan cla protein thay déi phu thugc vao khéi lugng phan tir, trat tw két hop
gilia cdc phan tit, tuong tdc gifta chiing va cdn phu thuéc vao dung méi, moéi trudng,
nhiét do v.v... Cic protein hinh soi nhu keratin (cia méng, téc, simg), fibroin cua to tim
hoan toan khong tan trong nuéc. Protein hinh cdu ctia anbumin, globulin cta sita va cia
mau c6 thé tan trong nudc tao thanh dung dich keo vi trén bé mat phan tir c6 nhiéu nhém
nguyén tir phan cyc tich dién, céc phan tir ludng cuc clia nuée bi hap thu béi cic nhém
nguyén tir néu trén, tao thanh mang nudc bao quanh phan tit protein goi 1 16p vo hidrat
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héa. Tai diém déng dién, protein tan kém nhat, n€u thém axit hodc kiém c6 thé 1am ting
d6 ¢an. Mot s6 muéi trung tinh ¢6 anh hudng dén tinh tan cla protein. Tinh tan clia
protein ting khi néng do mu6i thdp, khi néng d6 mudi cao gay ra sy két tua protein.
O nhiét do thdp, tinh tan cta protein giim. '

b) Su két tiia va bién tinh protein

Tinh chat cia protein thay ddi phu thuéc vio nhiét do, sy tich dién cing dau cha
cdc phén tir protein ditng canh nhau va phy thudc vao mifc do hidrat héa. Khi thay déi
c4c y&u 16 trén, thi dy nhu trung hda 16p dién tich cha phan ti, loai bd 16p vo hidrat héa
v.v., cdc phan tir protein s& két tu lai v6i nhau tao thanh khéi tich ra khoéi dung dich, hién
tugng ndy duge goi la két tha cia protein.

Rat nhiéu hop chat phan ting véi protein tao thanh dang ket tia khong mau, bao
gém céc loai hop chat sau :

— Cic mu6i cta kim loai nang : HgCl,, CuSOy,, (CH,CO0),Pb, (CH;COO),Zn.

~ Ciéc axit : HNO,, axit axetic, axit tricloaxetic.

— Céc dung méi hitu co : ancol etylic, axeton, ancol metylic.
Cb hai loai két tha : két tiia thuan nghich va két ta bat thuan nghich.

Két tia thudn ngh;fch  sau khi protein két tia, néu loai bo tic nhan gay ra keét tia,
protein lai tan trong nudc tao thanh dung dich keo nhu trude va vin gilt nguyén céc tinh
chat ciia ching. Két tlia thuan nghich khong lam thay déi tinh chét cta protein. Thi du :
Cho dung dich (NH4),SO,4 vao dung dich 1ong tring tring s& xudt hién két tha bong cha
globulin. Khi loai bd (NH,4),50,, két tia globulin lai tan tr& lai trong nudc tao thanh
dung dich keo. | |

Két tiia bdt thudn nghich : sau khi protein két tiia, n€u loai b téc nhan gy két tha,
protein mit kha ning tao thanh dung dich keo bén. K&t tha bat thuan nghich lam thay
d6i tinh chét clia protein, ching han globulin tén tai & dang hinh cdu, khi dun néng sé€
thay déi thanh dang dudi ra! ' '
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Khi dun triing hoac sifa thi sau khi dun ching khong thé tré lai dang dong thé nhu
ban dan. K&t tha bat thuan nghich protein ciing xay ra trong trudng hop ¢6 mat mudi ciia
céc kim loai nang nhu Fe, Cu, Hg, Pb... Sy bi¢n tinh protein xay ra trong trudng hop két
tha bat thuan nghich, protein bi mdt di nhicu tinh chat nhu kha nang phan Gng, tinh tan
va hoat tinh sinh hoc.

S5 di cic mu6i kim loai nang c6 thé lam ket tha protein vi ching trung hoa dién
tich va béc 16p vo hidrat héa. Céc dung méi hitu co thudng hdo nube nén ¢6 kha nang
pha hily 16p vo hidrat héa rat manh.

2. Tinh chat héa hoc

a) Tinh chdt ludng tinh

Giéng nhit amino axit va peptit, protein ciing c6 tinh chat ludng tinh va diém dang
dién, vi trong phan tif con nhiéu nhém cacboxyl va nhém amino ty do {khong tham gia
vio su hinh thanh lién két peptit). Diém dang dién clia protein nam trong ving 4,6 - 6,3.

b) Phdn iing thuy phdn

Dun néng protein trong dung dich axit hay trong dung dich kiém, hoac nhd xic -
téc enzim, phan tit protein bi phan cit din thanh cdc chudi polipeptit, thiy phén ti€p tuc
tao thanh hén hop cdc a-L-amino axit :

Protein % Polipeptit —Hx’n[g) a-L-amino axit

¢) Phdn itng dinh tinh va dinh lugng protein
* Phan dng dinh tinh :

— Phdn itng biure : Protein phan ting v6i CuSO, trong moi trudmg kiém cho dung
dich mau xanh tim. Phan ng biure giiip nhan ra lién k&t peptit.

— Phdn img Xangtoproteic : Protein phan tng véi HNO; dic tao ra két tha mau
vang. Thuc chét day la phan ting nitro h6a nhén thom ¢ trong protein nhu phenylalanin,
tyrosin, tryptophan. ' |

~ Phdn tmg ninhidrin : Protein tdc dung véi dung dich ninhidrin trong nuéc cho
dung dich méau xanh. Phan {ing nay dic trung cho o-amino axit cé trong phin tif protein.

* Phan éng dinh luong -

Budc diu cho phan dng biure, sau d6 cho theém thudc thir Folin - Xiocanto (hén
hop axit photphomolipdic v axit photphovonfamic d€ tao ra hop chdt phidc mau xanh da
trofi c6 budc séng hdp thu cuc dai & 750 nm. Dua vao cudng 4o mau cta dung dich 88
tinh ham lugng protein. ' '
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IV. MOT S& PROTEIN BON GIAN VA QUAN TRONG

1. Protatqin va histon

Ci hai loai ny déu 1a protein don gidn nhat. Ching khéc cdc protein khic & chd
déu c6 tinh chat kiém yé&u. Tinh kiém ndy 13 do trong phan ti ciia ching c6 lysin, arginin
~ v histidin chi€m khoang 80% trong protamin.

Protamin ¢6 rat nhiéu trong tinh triing, trong tring cta c4... Ty theo ngudn géc,
prolamin ¢é nhimg tén khéc nhau, nhur salnin (tir c4 héi), scombrin (tir ca chay).

Céc histon ¢6 tinh bazo kém hon protamin, ching chi ch_l’ra 20 - 30% cdc axit
diaminomonocacboxylic. Ngoai arginin, histidin va lysin con chifa mot it serin, valin...
Trong bach huyét cdu ¢6 nhiéu histon.

2. Anbumin va globulin

Nhiing protein dugc nghién citu ki nhét la anbumin va globulin. Chiing thuong
duge gap trong tat ch cdc mo dong, thuc vat. Mudn tich anbumin va globulin ra khoi
hén hop thudng diing phuong phdp két tha (diing mudi).

Chéng han, ta thuong diing (NH, ),SO, c6 néng do¢ khdc nhau, sau khi thém amoni
sunfat dén bio hoa thi globulin két tha, loc tich 14y globulin réi thém (NH,),SO, dén
bdo hoa, anbumin s& ket tha.

Globulin chita 3,5% glyxin con anbumin chda glyxin it hon nhiéu.

3. Glutelin va prolamin (protein thuc vit)

Trong céc protein ¢6 ngudn gdc thyc vat, thi glutelin 14 quan trong nhat, fhutmg
gap trong cdc hat ngii cdc cung v6i prolamin. Prolamin ¢4 trong hat dau xanh, 1a thanh
phén chinh ctia gluten. Glutelin va prolamin tan dugc trong con 60 - 70°.

4. Cac scleoprotein (protein ctia cac md chdng d3)

Céc protein cha cdc mo chéng dd : mo xuong, sun, gan, toc, 1ong, m&... ¢d tén
chung 1 proteinoit, d6 14 c4c chét giéng protein don gidn song ching c6 vai trd rdt quan
trong. Dic diém 3 rét nhat 1a ching khong tan trong nudc, trong céc dung dich mudi,
trong céc axit vi bazo loing. Céc proteinoit khong bi phan hiy boi céc dich tiéu héa.
Chét tiéu biéu quan trong clia cdc proteinoit 1a colagen, ¢6 trong thanh phan clla cic md
lien két, con protein clia gan c6 tén la elastin. Loai protein nay chiu tic dung cua dich da
day hon 1a colagen. Céc keratin déu 1a protein cia tdc, sing, mdng tay, da ngoai va long.
Trong keratin ¢ nhiéu xystin. Fibroin 12 protein ciia 1o tim, cta to nhén...
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§4. NUCLEOPROTEIT VA CROMOPROTEIT

Trong s6 céc protein phic tap c6 nucleoproteit va cromoproteit 1a nhimg chat quan
trong trong co thé sinh vat.

1. NUCLEOPROTEIT VA CAU TAO HOA HQC CUA CHUNG

Nucleoproteit c6 mét tim quan trong rit I6n, vi né 1a thanh phan cin ban clia mot
phén rat quan trong cla t& bao 13 nhan. Chinh vi th€, céc nucleoproteit déu ¢6 thé chiét
dugc tir cdc mo, cdc chat nhiéu nhan, nhat i cic mé tuyen : hung tuyén va ti tang, tir
tinh tring va cic héng huyét cdu cha chim...

Cic nucleoproteit déu duge csu tao bdi cic protein don gian nhu prolamin,
histon... va cdc nhém phi protein 13 axit nucleic.

1. Axit nucleic

Axit nucleic 12 polime sinh hoc do nhiéu don vi nucleotit két hgp véi nhau (con
goi la polinucleotit) nhd cic lien két photphodieste. Axit nucleic 13 thanh phan quan
trong nhat clia nhan t€ bao. Tén axit nucleic ¢é ngudn goc tr ti€ng La Tinh : “nucleus”
6 nghia 1a nhan. Cic axit nucleic t6n tai dudi dang két hop véi protein va dang két hop
d6 6 ten 1a nucleoprotein hay nucleoproteit,

a) Thanh phdn cdu tao

Axit hucleic chiia cdc nguyeén t6 C, H,'O, N, P.-Phan t khéi cua axit nucleic rat
16n, khoang 2.000.000 dén 10.000.000 dvC. Axit nucleic dugc céu thanh bdi cdc
monome la nucleotit. Mot nucleotit bao gém ba thanh phén chinh :

- G6c bazo nito (dén xuat cha di vong purin hoac dj vdng pirimidin).
- Géc pentozo (ribozo hoic deoxiribozo).
- Géc axit photphoric.
Ba thanh phdn nay két hgp vdi nhau theo ti lel:1:1
Bazo - pentozo - axit photphoric

| —

Nucleozit

S e
——

Nucleotit
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+Bazo nito : gom céc din xuat cita purin ( k/\,[ \Jva pirimidin (N7 k ‘

Dian xudt di vdng clia purin 13 adenin va guanin cd cau tric sau H

NH, NH,
- N# \ H-N" 5\
| Y
kN N HzNJX N
H H .
Adenin Guanin

_ Dién xudt cha pirimidin : Ba dn xust thudng gap la xitozin, urakin va timin
NH, O _ o
By e

R o
Xitozin Uraxin Timin
* Goc pentozd

Hai pentozo ¢6 mit trong thanh phén c4u tao cia axit nucleic 1a B-D-ribofuranozo
va B-D-2-deoxiribofuranozo '

HOCH, :0:.

OH OH OH H
B-D-Ribofuranozo B-D-2-Deoxiribofuranozo

HOCH, -O~_ OH

* Nucleozit

Nuclcozn duoc tao thanh tir géc bazo nito va gdc pentozo nho lien k&t N-glicozit
gilta Cl clia pentozo véi Nj clia baza 13 dén xudt cha pirimidin hodc Ng clia bazo 1a dan

xuit cha purin. Thidu :
'  H-N : N#
N
* o®,
: N 5

Uridin OH OH Adenozin
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Tén ctia c4c nucleozit chita bazo 14 din xuat clia pirimidin déu ¢6 hau 16 "-idin”,
con tén cia nucleozit chita bazo 13 dén xu4t ca purin déu c6 hau t§ "-ozin”.

* Nucleotit

Nucleotit con duge goi 1a nucleozit monophotphat, ching dugc ciu tao bsi mot
gbc nucleozit vad mot gbc axit photphoric nh lién két este tao gita H;PO4 v6i nhém
-OH ¢ C; hodc C;, ciia pentozd.

NH, NH,
N# N#
H N
HO——E—O—CH 0 HOC
O

H\H H/H '  H
’ T 31 .
OH OH : HO—llT-O OH

0
' ' Adenozin-3’-monophotphat
Adenozin-5’-monophotphat (AMP) - Vit tit ; Ando-3'-P (3’AMP)
Viét tit : Ando-5’-P (5° AMP)

Trong phan tit nucleozit monophotphat ¢6 thé gin thém mot hoac hai g6c axit
photphoric d€ tao thanh nucleozit diphotphat (NDP) hoac nucleozit triphotphat (NTP).

NHZ
| N
Anhidrit photphoric ¢ ]|

I I
HO—H—O—E’-—O—-C 0
H\H H/H
OH OH

Adenozin-5’-diphotphat
(5 ADP)

b) Cdiu triic cila axit nucleic

Nhiéu don vi nucleotit két hgp véi nhau nho lién két photphodieste tao nén axit
nucleic. Lién két este duge tao thanh tir nhém -OH ciia géc photphat clia mét don vi
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nucleotit véi nhém -OH chia géc pentozo ctia don vi nucleotit ke ti€p. Dudi day 14 cong
thic c4u taa cia mot doan mach chudi polinucleotit

|
N
/P\ '
OH ©0-CH, O X X : Xytosin
H\H H/H
0, O OH
/P\
Ho O-CH, -O A A : Adenin
H\H H/H
0 O OH
/P\
Ho OCH, -0 G : Guanin
H\H H/H
OH OH

Ta c6 thé phan biét hai loai axit nucleic :

Axit deoxiribonucleic (ADN) va axit ribonucleic (ARN). Hai loai nay khéc nhau
vé thanh phdn pentozo trong phan t, ADN khong c6 bazo di vong uraxil con ARN
khong 6 di vong timin.

¥} Axit deoxiribonucleic (ADN) :

Axit deoxiribonucleic 13 polideoxiribonucleozit monophotphat, phan t khoi dat
t6i hang chyc triéu dvC (xem hinh XVI-10 va XVI-11). Phan ttf ADN gém hai chudi
polinucleotit ¢6 cuc trdi nguge nhau xodn song song xung quanh 1 tryc chung (hinh
XVI-11). Céc gdc bazo nito quay vao phia trong clia xodn, cic goc deoxiribozo va cac
g6’c photphat quay ra phia ngoai, hai chubi polinucleotit d6i dién nhau nhd lién ket hidro
giifa cdc cap bazo nito.

Dudmg kinh cla vong xoén khoéng 20A, chiéu cao cliia méi vong xodn la = 34 A,
méi vdng xoén chia mot chudi gém 10 nucleotit.

ADN c6 vai trd quan trong la chuyén giao cic da':ac_ tinh di truyén giiia cic thé hé.
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BN CH
-0-p=0 I |  Tymin(T)
0 0N |
SHC O
H\H H/H

~0-P=0 {li:) Adenin (A)

“Guanin (G)

H\H H/H

|

O H NH,

| N/
—0-P=0 A1 | Xytosin (C)

|
. ? 0O N .
HC _O

H\H H/H

'} H

Hink XVI-10. Cdu wriic tetranucleotit
ctia phan tir ADN (chudi don)
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(a) Nhin tir phia bén (b) Nhin tir trén xudng theo tryc xoén

Hinh XVI-11 (a, b). Mo hinh trong khong gian (dang qua cdu va thanh n6i) cha cdu tric ADN

*) Axit ribonucleic (ARN)

Axit ribonucleic 1a poliribonucleotit, thEmh phén cdu tao bao goém :

+ Pentozo 1a ribozo. .

+ Céc bazo nito 1a andenin (A), xitozin (X), guanin (G) va uraxin (U), khong c6
timin ('I')

+ Phan tir ARN chi c¢6 mot chubi (khic v6i ADN 1a hai chubi) nhung ciing c6 cac
viing c6 céu tric xoén kép. Trong cic vung xo#n ndy, céc bazo nito cling sap x€p cap doi
gitta A va U, G va X nhd lién két hidro. Vai trd cia ARN 1a truyén nhimng thong tin chita
trong ADN dén t& bao chét.

ARN c6 ba loai :
+ ARN khuén : ¢6 chiic nang lam khuon tdng hop protein (ki hiéu 1a mARN)

+ ARN riboxom : giif vai trd cdu tric trong qué trinh téng hop protein (ki hiéu la
rARN). '

+ ARN van chuyén : c6 vai tro van chuyén cc amino axit da dugc hoat héa dén
riboxom dé téng hop protein (ki hiéu 1a tARN).
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Il. CROMOPROTEIT
Céc cromoproteit 12 nhitng proteit phitc tap duge tao b&i nhimng proteit don gian.

Nhém cromoproteit quan trong nhit 1a cdc proteit phic tap ¢6 nthém phu 1a pyrol,
thugc loai nay cé cdc hop chét ciia clorophin giit vai trd quan trong trong viéc déng hda
khi CO, cia cay xanh, hemoglobin clia ngudi va dong vat lam nhiem vu chuyén O, va
CO, trong mdu...

1. Cau tao héa hoc ctia hemoglobin

Hemoglobin cau tao nén héng huyét cdu nén gilt mot vai trd quan trong trong qua -
trinh ho hap : d6 1a qud trinh chuyén khi tir phéi dén cic mo va nguoe lai.

Hemoglobin bao gém nhém protein 1 globin va nhém phi protein 14 heme. Heme
chinh 1a mot hop chét ma trong phén tir c6 mot nguyén tir sit héa tri I va 4 vong pyrol
néi v6i nhau bing nhing nhém
metylen (-CH=). C4c phan tr heme . CH=CH, CH,
c6 phén cét 1a porphin. C&u tao cia CH,
phan tit heme dugc trinh bay trén
hinh XVI-12.

H=CH2

Trong phan tir hemoglobin cé
4 phén tir heme. Hemoglobin ciing CH,
nhu mioglobin déu c6 nhan 1 heme. CH, |
Ca haij loai ndy déu c6 chitc nang HOOCCH,CH, CHZCH_ZCOOH

vén chuyén oxi, song mioglobin ¢6
trong bép thit, con hemoglobin c6 HrnhWI—IZ.Cﬂ'u tric ca phéan tr hemin
trong mau. Heme Ia tién 16 cha

hemoglobin va mioglobin.

§5. SULUQC VE SY CHUYEN HOA PROTEIN TRONG CO THE

I. GIA TRl COA PROTEIN TRONG DINH DUGNG

Protein vao trong co thé ngudi va dong vat tir cic ngudn thic an khéc nhau, va
thanh phan protein trong cdc loai thic an ciing khic nhau (xem bang XVI-6). 86 licu
trén bang XVI-6 cho thdy nhong tim c6 ham lugng protein 16n (23%).
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Béng XVI-6. Thanh phén protein trong mét s8 thirc n

e s Thanh phdn e s Thanh phan

Loai thifc dn proreirf (%) Loai thirc dn protei f (%)
Thit 18-22 Khoai tay 1,5-2
Ci 17 -20 Ch cai 1,1-1,6
Tring 13 Carét 1,6
Tom _ 20 Tédo - 0,3
Nhong tim 23 le 1,1
Gao 8 Ngo dd ' 8.5
Pau xanh _ 35 Bot khoai lang 6,1
D4u nanh 38 Botsin 1,84

f1. SU TIEU HOA PROTEIN

O da day nh&'c6é méi truomg axit HCI va enzim pepsin, protein cta thiic in bi thiy
phén thanh hén hop polipeptit, pH thich hop nhat cho pepsin 13 1,5 - 2,5. M6t s6 protein
don gian dé bi thiy phan bdi enzim pepsin nhu miozin, miogen, anbumin, globulin va
mot s6 protein clia mé nang d6. Mot s6 khic khong chiu tic dung ca enzim pepsin nhu
keratin cta tdc, long. '

3 ruét, nhd céc enzim pepsin, chimotryps, cacboxipeptitdaza, aminopeptitdaza xic
tac cho qué trinh thity phan polipeptit thanh hén hep céc o - amino axit. Cic amino axit
duoc hdp thu qua thanh rudt, theo médu vé gan, di 16i cdc mo va t€ bao. Mot phédn o-amino
axit diing dé t4i tdng hop protein cho co thé, phan khdc dugc phan giai dé cung c4p nang
luong cho cdc hoat déng cha co thé.

1II. $Y PHAN HUY VA TAI TAO AMINO AXIT

1. Phan iing loai nhém amino

Nhimg amino axit khong dugc sit dung dé tdng hop lai protein s& bi bi€n thanh
nhitng san phdm khac dudi téc dung clia enzim déc biét tao thanh o ~ xetoaxit vi amoniac :
R-CH-COOH —Iidm, R_C-COOH + NHj
l oxihéa Il
NH, o
' 2. Phan ing loai nhom cacboxyl

Qué trinh loai nhém cacboxyl dugc tién hanh dudi tic dung chia men decacboxylaza :
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R~CH, ~CH-COOH Enzim decacboxylaza , g _cH,CH,NH, + CO;
NH,
Bén canh qud trinh phan gidi cc amino axit cdn ¢6 qué trinh téng hop lai amino

axit tir céc chat khac. Thi du, su téng hop amino axit tif xetoaxit va NH; ti€n hanh theo
hai-giai doan :

R-C~COOH + NH; —> R-C-COOH + Hy0
0 - NH
R-C-COOH + H, — R-CH-COOH
|
NH | NH,

;— 2 2 s ~ 2 - 5

IV. NHUNG SAN PHAM CUQOI CUNG CUA SY PHAN HUY AMINO AXIT

Nhitng amino axit khong tham gia qua trinh t8ng hop protein s& bi phan hiy dén
san pham cu6i cling 12 amoniac, ure, khi CO, va hoi nudc. '

1. Su tao thanh amoniac

Luogng NH; duge tzo thanh chil yéu 1a do qud trinh loai nhém amino cia amino
axit. Qué trinh d6 luon luon dién ra & cdc mo, nhung néng do NH; trong méu van rdt it.
Mot phdn nhé NH; ding dé trung hda céc axit, tao thanh dang amoni.

2. Su tao thanh ure

3 da s6 dong vat ¢6 xuong séng, lugng nito thai ra chd yéu 6 dang ure.

Theo Nenski, ure dugc tdng hop trong co thé dong vét tir axit cacbonic va nude

theo so do :
2NH3+C<O —> C\= O — \=O + H,O
OH ONH,4 NH4 '
Amoni cacbonat Amoni cacbamat
/NH2 (NHZ '
\i 0 — =0 + H,0
NH4 ’ \NH2
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3. Su tao thanh khi cacbonic va nuéc

Sau khi loai nhém amino, amino axit bi&n thanh o - xetoaxit. Cic a - xetoaxit bj
loai nhém cacbonyl tao thanh axit cacboxylic.

R R :
CH CH )
éHz NH o, C f:) et
—_ = it | -
| 2 % *3%  coon
COOH COOH
Amino axit a-Xetoaxit Axit cacboxylic

Sau d6 axit cacboxylic bi phan hity dén CO, va H,0.

Ngoai ra, cdc amino axit con ¢é céc phdn g chuyén héa tao ra axit cachoxylic *
theo chu trinh Krep (xem hinh XVI-13).

Ala

Xys

Gly
Ser .
Thr

Ile

Leu

Trp

r | | ' Asn
AxXit oxaloaxetic Axit.isoxil.ric Pro

Axit malic
- | Phe :sp
Tyr s =
Lgu Axit xetoglutaric |
Lys
Trp
: Oe
Sucxinyl-CoA Met
T Val
Pro Axit sucxinic
Phe

Hinh XV1-13. So d6 chuyén héa céc amino axit vio chu trinh Krep
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V. SINH TONG HOP PROTEIN

Mot phan amino axit ma co thé hap thu dugc ding dé tdi tdng hgp protein. Qua
trinh nay dién ra chl y&u trong riboxom qua 4 giai doan, nhung ching xay ra rat nhanh
chéng. | ‘

1. Hoat hoa amino axit

Nho vai trd xidc tic cua enmm, amino axit két hop vdi adenozin monophotphat
(AMP) dé tao ra aminoaxyl - AMP-enzim, sau d6 enzim mdi tao ra twong tdc vdi tARN
s& thu ducc aminoaxyl-tARN (tARN 1a ARN van chuyén : vén chuyén cdc aming axit
da duoc hoat héa dén riboxom dé tng hop protein) : -

Enzim

[Aminoaxyl-AMP-enzim] + tARN — Aminoaxyl-tARN + AMP + enzim

2. Giai doan khéi dau téng hgp polipeptit

Nhet ¢6 ARN khuon (mARN) bit ddu xay ra phan ting tong hgp phic hop ddu tién
chia polipeptit tir amino axit da dugc hoat héa. |

3. Giai doan kéo dai chudi polipeptit

Nh&s ARN khuén va céc yéu t6 khéc, phéan tit amino axit thit hai duge hoat héa tiép

“tuc gén vao “phifc hop” ddu tién. Qui trinh nay duoc lap di lap lai v6i phan tir amino axit

1i€p theo.

4. Giai doan. ket thic tong hgp protein

Giai doan phdt trién mach két thic, tiép theo dé 1a chudi pohpepm vira duge tao
thanh va ca tARN déu tiach ra khoi riboxom.

§6. ENZIM VA COENZIM

I. ENZIM
1. Khai niém

Enzim tic 13 men cé vai trd xidc tdc quan trong trong tat ca céc qud trinh trong co
thé s6ng. C6 thé néi ring néu thi€u enzim, sy song clia dong, thuc vat khong thé tén tai.
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Enzim la loai protein dic biét, s6 enzim trong mot t€ bao rdt 16n, c6 thé dén hang
nghin loai enzim khic nhau, song s6 enzim dugc bi€t dén la rat it. Cic enzim ddng vai
trd Xic tdc cac phan Ung sinh hoc ¢6 nhitng tinh chat sau :

— C6 tinh chon loc cao va tinh dic thit vé& héa lap thé.

- Téc d6 xuc tac biang enzim xay ra rdt nhanh.

— Hoat dong trong khoang nhiét d6 khéng cao (56 - 80°C).

2. Phan loai enzim

Cic enzim duoc phan 1am 6 loai :

a) Enzim oxi héa - khit : Oxidoreductaza

Loai enzim nay cé vai trd xiic tac cho phan iing oxi héa - khir.

b) Transferaza : c6 vai trd thuc hién cdc qua trinh chuyén vi tri cia nhém chiic hay
gdc hitu co tir phan t nay sang phan ti khic. Thi du :

N=C-NH, ')
I i
Vvt by Gy oo dn o dododon . fACOOH_,
2 e H,N-CH-COOH
Adenozin OH OH OH _
Triphotphat _
ADP + CHz-—-COOP(.)(OH)2
H,N-CH~-COOH

c¢) Hidrolaza : xiic tic cho qud trinh thiiy phén.
d) Liaza : xtic tdc cho qud trinh lam dit mot s& nhém (khong qua qué trinh thiy
phan), thudng tao thanh lién k&t doi.
Thi du ‘
HOCH-COOH CH-COOH

| — Il + H20
CH, —~COOH HOOC-CH

e) Isomeraza : xic tic cho qué trinh déng phan héa, chuyén vi trong phan tir. Thi
du enzim photphoglucomutaza chuyén glucozo-1-photphat thanh glucozo-2-photphat.

f) Ligaza : xuc tac cho phan ung lién két gifta hai phan ti, déng thdi phin cat lien
két ¢6 nang luong 16n pyrophotphat trong phén tir adenazintriphotphat (ATP).
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Il. COENZIM

1. Khai niém

Coenzim la nhitng hgp chat phi protein déng vai trd phai hop can thiét (bét buoc)
v6i enzim dé€ xidc tic cho cédc phan (ng sinh hoc. Khic véi enzim (apoenzim), coenzim -
¢4 phan tit kh6i trong d6i thap va chiu duge nhiét dg, ching it nhiéu cé thé dé dang tich
khoi apoenzim bing nhi€u cdch khéc nhau. Déi khi diing thust ngit coenzim ngudi ta cé
ngu ¥ chi t4t ca nhilmg chét c6 phan tir khai thap ma sy cé mat cia ching 12 cdn thiét déi
v6i hoat dong xiic tic cha mot enzim ndo d6. Trong trudng hop nay cin xép ca nhimg

ion kim loai vao cdc coenzim, nhu Mg?* vi nhiing ion khdc.

2. Cau tao clia mdt s8 coenzim

Hién nay, nguéi ta da bigt hang chuc chit hitu co thue hién nhiing chifc nang

coenzim. Dudi day la nhitng coenzim dién hinh (bang XVI-7).

Bdng XVI-7. Ciu tao c(ta mdt s& coenzim

Loai bién d6i

T : Ten Dang cdu tric do coenzim xilc tdc
1 | D-Glucozo-1,6- CH,0PO,H, Van chuyén céc nhém
-diphotphat : ) photphat
H/4 PO,H,
go\QH H i
H OH
2 | D-Mannozo-1,6- CH,0PO,H, Van chuyén cic nhém
-diphotphat 0 photphat
HO OH OH H
H H
3 | Axit lipoic _CH,,_ _ Oxi héa ~ khit
CH, CH[CH,],COOH '
~ e
S-§ )
4 | Piridoxal photphat CHO Nhitng bién déi khic
(PALF) H I nhau cfia amino axit
®) CH2~0—II’I—{OH
CH; 0
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Loai bién doi

Tén Dang cdu triic LT,
do coenzim xiic tdc
Thiaminopyro N#~CHat  CH, Nhitng phén dng tong
photphat (TPF) Hack;INHz 1 ot o8 | hop va phan ki andol,
$7CHCH,~ Ho (5;{0}1 nhitng bi€n déi cha
axit a-xetonic
Biotin ? Cic phan Umg
C cacboxyl hda
NH~ “NH :
H
‘g
S €H,CH,CH,CH,COOH
Axit tetrahidro folic NH ONHCHCOOH | Cic phan ing van
CH, chuyén va oxi héa -
H k]
:]< CH, khu
COOH
S-adenozinmethionin NH, Van chuyén nhém
Ni):“\g metyl
cHy Ny
HOOC(FHCHZCHZ i
NH,
OH OH |
Nhiing coenzim (CONH, Nhiing bién déi oxi
nicotinamit (NAD va hm;, héa — kkir
NADF)
ddayR=H /
R= PO3H2 ’
Adenozin triphotphat N'Hz van chuyén nhitng géc
(ATF) photphat, pyrophotphat
va nhilmg gdc axit
HO—P—O—P—O—P—OCHZ khéc
OH OH OH

HO OH

y
o
A
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T Tén Dang cau tric Log; b.ren (?01 .
do coenzim xiic tdc

H Axyladenilat R~CO- - NH, Hoat héa va van

la g&c axyl cha : - N chuyén nhimg géc

amino axit 0 N ‘ axyl

i :
R-CO-$-OCH,
HO O

12 Nhitng coenzim-

Nhitng phan tng ddng
cobamit phan hda va mét s§
bi€n déi khic

C&u hdi vé on tap

1. Viét cong thic cdu tao cla cac amino axit (chi cac amino axit c6 nhém — NH, trong
phan tr) ¢6 cong thirc phan tir C4HgO,N. Trong s6 cac amino axit trén, nhing amino
axit nao d6 dong phan quang hoc ? Viét cong thitc chiéu Fiso va goi tén theo danh
phapR - S.

2, Viét phuang trinh phan (g téng hgp axit o — aminopropionic ti ;

a) Axit propionic '
b} Axetilen.

ITHHHRICTRA : 2 8 9
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Lam thé nao g€ tach lysin (pH, = ?,59) ra khdi glyxin {pH, = 5,97} bdng phudng phép
dién di.

. ©6 bao nhiéu tripeptit dugc tao ra tir glyxin, alanin va phenylalanin ? Viét cong thirs cau

tao va goi tén cac tripeptit tao ra.

Cé 5 8ng nghiém mét nhan, mdi Sng chira mdt trong 5 dung dich sau :
a) Axeton

b) CHaNH,

¢) Glucozo

d) Long trdng trimg

&) Alanin _

Béng phuong phap hoa hoc hdy .nhefm ra tirng dung dich.

Amino axit nao ¢6 thé tao cdu ndi disunfua gitra hai mach peptit ? Cho thi dy minh hoa.

. Mat octapeptit gém Asp, Gly,, Leu, phe, Proy, Val. Phén tich theo phuong phap Etman

thdy glyxin 1a amino axit “ddu N” va ding enzim cacboxipeptitdaza phan cét, thu duge
amino axit “dudi C* 1a leuxin. Khi thly phan ting phan thu duge cac peptit sau : Val -
Pro — leu ; Gly — Gly — Asp — Phe — Pro, Phe — Pro — Val, Gly — Gly — Asp va Pro - leu.
Hay dé nghi c4u tric cla octapeptit ban dau.
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Chuong XVII

HOP CHAT CAO PHAN TU (POLIME)
%

§1. NHUNG KHAI NIEM CU SO CUA HOA HOC CAC HOP CHAT POLIME

. MOT SO KHAI NIEM M3 DAU

Khii niém hop chdt cao phan nr ¢6 ¥ nghia rong, bac gém cdc loai chét ty nhién
va téng hop c6 khéi lugng phan tir cao (tir 5000 dvC txd 1en, c6 khi tdi hang triéu dvC),
cau tao tir nhitng don vi mét xich co s& (phan tir nhd) lap di lap lai nhiéu ldn. Con khai
niém polime thudng mang ¥ nghia chi nhimg chat cao phan tir tdng hop tir nhimg don vi
phén tr nhé (monome). Hién danh tir polime ciing duce chi chung cho céc hop chit c6
khéi luong phan tir cao. '

Oligome 12 nhiing chét déng ddng cha polime nhung c6 kh6i luong phan tir thap
hon polime.

MB6i don vi mét xich clia polime ¢6 thé tuong duong hoac gin tuong duong véi
monome. Thi dyu, chét polime poli(vinyl clorua) «CH, —CHCl);, méi don vi mét xich
-CH,-CHCI- twong dwong v6i monome vinyl clorua CH,=CHCI.

He s6 n trong cong thitc cha polime xdc dinh s6 lugng don vi mét xich trong méi
phén ti polime goi 1a ié 6 polime hod hay dé polime hoa.

Tich s6 cia kh6i lugng mét don vi mat xich trong phan ti polime véi do polime
hod 1a khdi lwong phan tir cha polime. D6 polime hod cang 16n, polime ¢6 ‘khéii lugng
phan tf cang cao.

Tuy nhién, vi s6 lugng cic monome trong phén tl polime thay déi nén méi méu
ctia mgt polime thudng bao gém hén hop céc phan tif déng ding cha polime c6 khéi
lwong phén 1 khdc nhau. Do d6, khéi lugng phén tir clia mot hop chit polime khong
phai 12 mot hang s6 x4c dinh ma chi 1 mot dai lugng théng ké trung binh.
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M=nm
Trong d6, M 12 khéi lugng phan ti trung binh cha polime,
n la d6 polime hod,
m la khéi luong gua mat xich co sé.

Dé x4c dinh' M c6 nhiéu phuong phdp, mot trong nhiing phuong phdp quan trong
1a dya trén su nghién citu cdc dung dich polime lodng bang cich do 4p sudt thim thau va
dua trén sy 4p dung dinh luat Van Hop (J.H. Van t Hoff) :

p= RT.
M
Trong d6, P 1a dp sust thim thau
R : hang s6 khi
T : nhiét d6 tuyét d6i
M : khoi lugng phan tir trung binh cla polime hoa tan
C : ndng dé cha polime hoa tan (tinh bing g/cm?).

Phuong phdp quan trong khac xéc dinh M cia polime la dung phép do d¢ nhdt, vi

d6 nhét cua dung dich polime phu thudc vao khéi lugng phan tir cia polime hoa tan.

Il. CACH PHAN LOAI VA GOI TEN CAC HQOP CHAT POLIME

1. Xuat phat tir nguén gdc, c6 thé phan chia cdc hop chit polime thanh :
Polime thién nhién, 13y tit cic vat liéu ¢6 trong thién nhién nhu cao su thién nhién, tinh
bot, xenlulozo, protein... ; Polime téng hop, do con ngudi tdng hgp tir cdc monome, thi
du polietilen, polistiren... v& polime ban tdng hgp (polime nhén tao) dugc téng hop béing
céch bién tinh hod hoc céc polime thién nhién nhur to visco, to xenlulozo axetat ; ...

2. Xuat phat tit sy diéu ché cac polime, c6 thé chia cic polime thanh ba
nhém chinh : | |

a} Loai polime ditgc diéu ché bdng phdn itng tring hop
Thi dy polietilen, duge diéu ché bang phan tng trtlrig hgp monome etilen :
| nCH,=CH, — +CH,~-CHCl),
Polime thudc loai nay c¢é thanh phan gidng nhu monome.
" b) Loai polime dwogc diéu ché bing phdn vng tritng cong hop

Thi du poliuretan, dugc diéu ché bang phan iing triing cong hop :
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n0=C=N-R-N=C=0 + nHO-R'-OH = tC—NH—R—NH—-ICO-R'—Oj
1l ' |
O
n

Polime thuoc loai nay ciing cd thanh phéin nhu cdc monome.

¢) Loai polime diugc die”'u.ché' bdng phdn img tring ngung

Thi dy nilon-7, duge diéu ché bang phén ing tring ngung axit w-aminoenantoic :
AH,N-[CH,]¢-COOH —> HN~[CHpJg—~CO¥, +n H;0

Polime thudc loai nay c6 thanh phin khic v6i thanh phdn clia monome, vi phan
{ing tring ngung con tao thanh nhilng phan tir don gidn nhu H,0, ...

3. Xuét phat tir s& loai monome tao nén polime, c6 thé phan polime
thanh hai loai : '
a) Homopolime, dugc tdng hop chi tir mot loai monome.
Nhu : polietilen «CH, —CHCl3;, polistiren {CHCxH5-CH3 ¥y, -

b) Copolime, dugc téng hop tir hai hay nhiéu loai monome. Nhur : cao su buna-S, 1a
san phdm triing hop c6 xvc téc clia buta-1,3-dien va stiren : ‘

n CH,=CH-CH=CH, + CH,=CHCgHs — 4CH,~CH=CH—CH; ~CH, ~CHCeHs)y

4. Dua vao cdu tric cia mach chinh, cic polime duoc chia thanh ba loai :
a) Polime dong mach

Mach chinh chi gdm moét loai nguyén tir, ching han chi tir nguyén tir C, ta c6 loai
I T
polime mach cacbon —C- C-C-..
[
Céc nguyén ot C ciia mach chinh c6 thé lien két voi H.hoac véi cac nguyén tir hay
nhém nguyen tir bat Ki. ' '

Tén goi cla poli'me mach cacbon 14y ti¥ tén goi cila monome ban ddu ding dé tong
hop va tr& thanh mét xich co sd trong phan tir polime, cong thém ti€p ddu ngit poli-.
Thi du « polime tir etilen goi la polietilen, tir stiren goi la polistiren, ... )

Néu céc mit xich c6 nhém the hodc ¢6 hai loai mit xich khéc nhau (copolime) thi

tén cdc monome phai dé tron'g ngoac sau chif poli. Thi du poli(vinyl clorua).
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b} Polime di mach
mach chinh dugc cau tao bdi hai hay nhiéu loai

La loai polime ma phén tir ¢6
cacbon va nito, cacbon va luu huynh,

nguyén tit khdc nhau, chéng han cacbon va oxi,
cacbon va oxi, nito,...

Teén cta polime di mach thudng dugc goi theo tén thong dung hay lay
hop chét mat xich co s&, cong thém ti€p déu ngit poli-.

tén cua loai

R
|
Thidu: CH, - C-0 poli[oxi(l,l—diankyletilen)]
| R Jn
NH - NH
@ &k J[ polihidrazit
. I | :
o o "
T
~{~[CH2]X - S+ polisunfon
(|:l) n

‘l'C-NH'[CHz]x - NH—C-?NH—[Cﬂzly'NH‘]‘ poliure ; ...
i x 1 ;

b) Polime c6 hé thong lién két lién hop
Loai polime nay chifa mét he thong lién tuc céc lién két lien hop doc theo toan
mach phan tir, hoic trén nhing doan khd ién ciia mach polime. :

Tén goi céc polime c6 hé théng lién két lien hop ciing bét ngudn tlr
hodc c6 tén riéng thong dung.

Thf dy : TCH2 = % Tn poli(1-ankylaxetilen)

{-@-} ~ poliphenylen

n _

‘L@ﬂ polibenzimidazol ; ...
e
H

¢ dung clia cdc polime, con ¢d thé chia

tén monome

Ngoai ra, dya vao tinh chat co 1 hay c¢on
chiing thanh ba loai : chat déo nhua, to sgi va chit dan héi.
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Ili. CAU TRUC CUA CAC HOP CHAT POLIME

1. C4u tao hoa hoc ctia mach phin tit polime
a) Dang mach khéng phdn nhdnh

'C6 nhiéu polime thién nhién ciing nhu tdng hgp, phan tlr clia chiing 1a mot chudi
nhitng mat xich ndi ti€p nhau tao thanh mach dai khong phan nhdnh. Mach chinh c6 thé
chi gdm mot loai nguyén tl nhu cacbon, céc nguyén tir C c6 thé lién két véi H hay céc
nguyén . tit khic c6 trong thanh phin cla monome. Thudc loai nay cé polietiien,
poli(vinyl clorua), ... '

Mach chinh con c6 thé cé cdc nguyén 1§ khac nhu oxi, nitg, ... duge goi 1a polime
di mach, nhu :

Poli(etylenterephtalat) mach thing ¢4 cdu tao

..~ CO-CgH - C0-0-CH,-CH,-0-CO-CgH,~CO-0-CH,-CH,-O-...

R R R
. | I |
hodc cao su silicon ---—Sli—O—Si—O—S!i—--- A A
' |
R R R

b) Dang mach phdn nhdnh

C6 nhiéu loai polime cfu tao phan nhinh. Phan tir polime loai nay ngoai mach
chinh 12 mach théng dai cdn c6 cdc mach nhénh do céc monome k&t hgp vdi nhau tao
thanh. Monome tao mach nhdnh c6 thé ciing loat v6i monome tao mach chinh nhu
amilopectin trong tinh bot, glicogen trong gan déng vat,... nhung ciing ¢6 thé khac loai
nhu copolime ghép gifta poliuretan va etylen oxit :

0
: il
~~OCNH~[CH, }s ~NHCO-[CH, ~OCN-[CHyJg ~NHCO-[CH, ], - -
Il
o - CHy -
CH,

I
0O-CH; -CH; -0 - -~
c) Dang mang ludi khong gian

Nhiéu mach polime lién két v6i nhau theo nhiéu hudng trong khong gian béi
nguyén tir, nhém nguyén tir hay mach néi (cdn goi 13 cdu ndi hay mach khau) tao thanh
polime mang khong gian, nhir cao su luu hod, nhua bakelit. ...
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2. Céu tao hoa hoc diéu hoa va khéng diéu hoa clia phan tit polime

Trong céc polime ciia etilen mot 1dn thé a,-CH,=CHR véi géc thé R c6 thé phan
b6 khéc nhau trén mach phan tit. Sy khdc nhau d6 1a do thit ty két hgp cia céc mat xich

monome trong phan tir polime. Cic mét xich monome ¢6 thé két hgp véi nhau theo céc
kiéu sau :
Kiéu a, o {ddu ndi diu) va B, B (dudi ndi dudi) :
B a o B B o o P
nCH2 =C|:H _— —CH2 —CIH—CH—CH2 —CH'Z —CH—CH—CHZ e
] | | :
R R R R R

Hoic kidu o, B (ddu néi dudi) :

B« p o B o
nCH, =(I:H — ‘"_CHZ_(I:H_CH2 -CH-CH, —?H—---
|
R R R ' R

Céc polime dugc tao ra do cdc cdch két hop trén goi 1a polime ¢6 cdu tao diéu hoa.
Céc mit xich monome ciing ¢6 thé két hop kiéu o, o ; , § ... (két hop tuy ti¢n) :

- o o B o B . a B @ a B o
«—CH, —CH—?H—CHZ -—?H—CHQ -CH~CH, -CH-CH--CH, —?H—---
| | | | :
R R R R R R R

Polime dugc tao ra do cich két hop nay goi 14 polime c6 ciu tao khong diéu hoa.

3. Cdu trac lap thé ciia polime c6 cau tao diéu hoa

a) Cdu tritc khéng gian didu hod va khong diéu hoa ciia cdc polime c6 cdc mdt
xichc6 C

Khi tring hop céc din xust thé o cha etilen, cdc nguyén tir C bac 11 clia monome

=CH- s& tr& thanh nhitmg nguyen tir C bat d6i xing trong polime (cdu tao ¢hi yéu theo
kiéu két hop o, B). ' :

k. R_% %
nCH,=C—> - —CHz—(F:CHz—(IZt—CHZ—(?—-
H H H H

Vi vay polime cé thé c6 céc cdu tric sau

~ Céu triic atactic : Nguyén ti C" ¢6 cdu hinh khong theo mét quy luat nao (tic la
nhém R nim & 2 phia mach phan tir polime nhung khong luan phién déu dan). Cau tric
loai polime nay c¢6 thé biéu dién trén mot mit phang nhu sau.

296



W G
c‘ee

g ®w kR 0 R R
gl g Llalagluauls
/ﬂ:\cl:/‘f'\l AN NN
R ¢ R §H c
4 H® H®H H H H

~ Céu triic izotactic : Nguyén tir C” trong mach phan tir polime c6 ciing cau hinh
(R niim & cing mot phia ddi v6i mach phan tir polime).

H B H B N H
H e H e HEAHeHCc HCE
| | | | | |
\Cf/ﬁ\?/ﬁ\?/ﬁ\?/é\(ﬁ/ﬁ\ﬁ:/ﬁ\
R R R R . R R

- CAu triic syndiotactic : Céc nguyén tir C i trong mach phén tir polime cé céu hinh
luén phién déu dan (R luan phién ndm déu & hai phia cia mach polime).

w @ B f H

gl R LE LR LHLR

- \é/‘F\i/‘F\I/‘F\V‘F\I/‘E\!/
“H R ¢CHYHCHS
R H R H R H

b) Céu triic khong gian diéu hod va khong diéu hod cita cdc polime ¢ cdc mdt
xich cé ndi doi
Polime c¢6 mach C chifa cic mét xich cd ndi doi s€ xudt hién cdc ciu hinh cis,

trans, hodc cis - ta_r‘ans. Thidu: _‘-_ CH, CH,
" C#u hinh ¢is & cao su thién nhién © ' C=C

: / AN

CH, H |n
_ : |, CH, - H

Cau hinh frans & cao su Guita - peccha: /] \C - C/

/ N\
L CHS 'CH'Z n

C6 ci cdu hinh cis va trans & cao su isopren, diéu ch& bing phuong phap tring hop

vGi chét khoi mao peroxit

...4:{{2 C{g /CHz—CQ <l:H3 CH (|:H3 | ‘
/ / y | N 7 N, 7
CH, CH,~CH, CH CH = CH C=CH
CH, . CH, CH, CH,
" (trans-1,4) (cis-1,4)
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Polime trong d6 t4t ca cdc mit xich chita lién ket doi C=C déu ¢ cdu hinh cis
hodc déu cé cdu hinh trans thugc loai polime ¢é ciu tric khong gian diéu hoa (cao su
thién_nhién, cao su Gutta-peccha). Néu cé dong thdi ca cau hinh cis va trans nhung
khong phan bg luan phién déu dan trén mach s€ thudc loai polime c6 céu tric khong
diéu hoa (cao su isopren trén). '

4, Cau trac hinh hoc khédi polime

Cic phan tir polime trong kh&i polime khong ton tai riéng biét ma ludn luon lién
két véi nhau, cu tric nén nhitng tip hop phan tir v6i nhiéu dang hinh hoc khic nhau.

— Polime ¢6 cfu tric dang hat cau :

D6 12 loai céu trdc thudng gip trong cdc polime c6 ngudn gdc sinh vat hodc cac
polime tdng hop bing phan tng tring ngung. Cu triic dang nay cd cé trong polime két
tinh v4 polime v6 dinh hinh, c6 thé do nhiéu trudng hop cic phéan tir polime uyén chuyén
bi cudn lai (#hi du do luc tuong tic ndi phan tir 16n hon luc twong téc gifta cdc phan t)
sip x&€p hén loan hay trit ty tao nén. Thudng mbi cudn niy tao thinh hat cdu chi gém
mét phan tlt polime. Cau tric dang hat ciu ¢ thé 14 co s& cho cdc¢ cdu tric tao dang 16n
hon nhu cdc tinh thé, céc bang.

— C4u tric cling thudng gap trong céc polime 13 cdu tric tao dang b6 : Cc chuébi
phan tir polime (thutmg & dang s¢i) khong phai sép x&p hén loan ma nim song song véi
nhau theo mét thif tw nao d6 tao nén dang bé. Chiéu dai cita bé cling nhir chi€u dai phan
tir polime tao thanh bé 16n hon kich thudc ngang cda bo rat nhiu.

NS T~ N ST T~
T~~~
N TN T~

~ B6 ¢6 thé gap lai sao cho phdn 16n bé mat bén cia né nam sat bén nhau tao
thanh bang. '

_ C4u tnic hat cdu ciing ¢6 thé phét trién theo tat ¢ cdc huéng véi vén 16¢ nhu
nhau hinh thinh c&u tnic dang tm méng, d4c trung cho céc polime c6 tinh chét dan héi, ...
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Cic dang hinh hoc cta phén tir polime va cla céc tip hgp phan tlr trong polime ¢6
tdm gquan trong dic biét trong Ki thuat sit dung céc vat liéu polime, vi tinh chit cua .
polime va dac diém ki thuat 4p dung cic polime phu thudc chat ché vao dang cau tric
polime.

Trong cdc polime két tinh (da s6 13 cdc polime téng hop), déu c6 sy tn tai cha it,
nhiéu dang c&u tric tap hop phan tit ké trén. Tuy thudc vao diéu kién ket tinh, ngudi ta
c6 thé khong ché dé tao ra duge nhitng polime ¢6 dang cdu tnic mong mudn.

 52. TiNH CHAT CHUNG COA CAC HOP CHAT CAO PHAN Tif

. TINH CHAT Li HOC VA CO HQC
Vé mgit Ii tinh, cic polime biéu hién nhimg déc diém chung sau day

Cic polime déu & dang nhya déo hay ran, khong bay hoi, khong chung cét duge,
khong ¢6 diém néng chay xdc dinh ma néng chay trong mot khodng nhiét do khd rdng.
Khi néng chay cho dang chat léng c¢6 d6 nhdt cao. Mot s6 polime khi dun néng du d
nhiét d6 cao chi c6 thé bi phan huy chit khong néng chay.

Pa s6 cdc chat polime khé tan trong cic dung méi, mot s6 tan duge trong mot vai
dung moi nhit dinh nhung tan rit cham va han ché, mét s6 it khéng tan trong bat ki
dung méi nao. Cic dung dich polime c¢é do nhdt cao. '

Cic polime c6 dang mach khac nhau, c¢6 do néng chay va do hoa tan khic nhau :
polime dang mach théng c6 do néng chiy cao hon nhung d9 hoa tan lai thap hon polime
dang mach nhinh tuong tng c6 cing thanh phin. Con polime c6 dang mach khong gian
ba chiéu thudng khong néng chiy, khong tan trong bét ki dung méi ndo.

Cic chat polime déu cé ti kh6i 16n, nhiéu chit ¢ tinh cach nhiét, cach dién, cich
am tuong d6i t6t. Mot s polime cdn ¢6 tinh bin din dién hodc tir tinh. Phé d6 cia
polime rét phifc tap va khong c6 pic déic thi.

Vé co tinh, da s6 polime cd d¢ bén co hoc cao, nhat 1a polime téng hop. Nhiéu
polime c6 tinh dan héi, quinh déo. Ngoai ra, tuy theo timg loai, mot $6 polime c6 tinh
mém mai, 6ng 3, dai bén nhu & mot s6 loai to tdng hop ; tinh trong suét nhu pha 1é ma
khong don, khong v& nhu poli(metyl metacrylat). Nhiéu loai polime con c6 tinh cling
hon thép nhung lai nhe, nhu & mét s6 loai este.
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T4t ca nhitg tinh chat co 1i trén déu do ciu tric clia phéan tir cdc chét polime tao
nén. Dua trén co s& d6 cé thé giai thich mot s6 tinh chat co If cha cdc polime.

Tinh khong bay hoi, khong chung cat duge 14 do khéi lugng phan tir polime 16n,
nang lugng cta lyc tuong tic gifta cdc phan ti ciing 16n, khién phan tir cic polime khong
dé dang chuyén déng, tich ra ¢ trang théi riéng biét. Ciing do cic phén tir polime c6
khéi luong 16n ma chuyén dong cla ching khong linh hoat nén do nhét cha chiing
thudng cao & ca trang thdi néng chay va trong dung dich.

Diém néng chéy cha cdc polime khong xdc dinh ma & mot khoang nhiét d¢ rong 1a
do khdi luong phan tit chia polime chi 14 khdi luong phén tir trung binh.

Ngoai ra, tinh bén co hoc clia cdc polime néi chung cling dugc giai thich, chu yéu
1 do phan tir khéi 16n, luc tuong tdc gita cdc phan tit manh. '

Tir quan hé chit ché giita cdu tric va tinh chit cla polime, ¢6 thé phéan biét duge
cac loai polime khéc nhau :

Céc polime dang mach thang v dang mach nhénh déu cé phan tif khéi 16n, cic
phan tir hit nhau bing luc tuong tic tuong d6i 16n, song ning lugng tuong tic nay
thudng van nhd hon nang lugng cia lién két hod hoc £t 10-dén 50 lan, nén chiing tuong
~d6i bén co hoc ma van c6 thé tan trong dung mai thanh dung dich, néng chay khi bi dun
néng. Dung dich polime va polime chiy léng c6 do nhét cao. Tuy nhién, cdc tinh chat
d6 ¢6 mitc do rat khac nhau giira hai loai polime nay. Polime dang mach théng c6 mach
dai, tinh bat d6i xing cao (chidu ngang cha ching & trang thai dudi thang bang chiéu
ngang ciia phan tir monome, nhung chiéu dai thi gdp tram ngan 14n chiéu ngang), nén
giffa céc phan tir d& sip x€p dugc khit bén nhau, do d6 lyc tvong téc giita cic phan tir
16n, 1am cho chiing bén viing co hoc hon, khé néng chdy, khé tan hon va d6 nhdt 16n
hon polime dang mach nhénh c6 cing thanh phan.

Khéc hén hai loai polime trén, polime dang mach mang luéi khong gian ba chiu
do céc phan tlt polime ndi véi nhau bing cdc lién két hod hoc ngang rdt bén viing nén cé
tinh siéu bén, chia nhd chdng thanh nhitng phin riéng biét bat ki bang cdch nao ciing
lam cho cu tric clia polime bj phé huy. Do dé, cdc polime dang mach khong gian chi
c6 thé bi phan huy ch& khéng néng chay, khong bi hoa tan trong moi dung moi.

Ii. TINH CHAT HOA HQC

Tinh ch4t hod hoc clia polime phu thuéc vao thanh phén, céu tao cha chiing. Nhiéu
polime thién nhién khong bén vilng vé mat hod hoc, dé bi tic dung cha cdc tac nhan axit,
bazo nhu tinh bot, xenluloza, protein,... '
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Tréi lai, da sd cic polime téng hop, bin téng hop lai rat bén vitng v€ mat hod hoc,
chiing mang tinh chat tre twong ty nhu hidrocacbon no. Dic biét, polime politetrafloetilen
<CF, —CE, );; rét bén viing vé mat hod hoc, khong tic dung véi hdu hét céc chat hod hoc
ké cé nhitng tac nhan hod hoc manh, chi trir véi kim loai kiém néng chay.

Phan dng hod hoc cia cic hgp chat polime khong khédc gi phan tng hod hoc hitu
co c§ dié€n, nhung do phan tir polime ¢6 kich thudc i6n va cau triic phiic tap nén su
chuyén hod nay c6 nhiing nét dic biét.

C6 thé phan ra thanh ba loai phan dng cua cdc hgp chat polime nhu sau :

1. Phan {tng duy tri mach cacbon

D6 1a nhitng phéan ting & nhém chifc hay nhing nguyén ti clia polime véi hop chat
¢6 phan tit nho va nhitng phan Ung chuyén déi hod hoc néi phan tit.

Pac di€m cla loai phan dng duy tri mach cacbon la lam thay déi thanh phdn hod
hoc clia polime nhung khéng 1am thay déi thuc chét d¢ iring hop.

Chl’lrig ta 1an luot xét mot s6 thi du sau :
a) Boi véi polime mach hidrocacbon no

Polime c6 thé bi halogen ho4 hoic sunfo hod. Khi clo hod polietilen dudi tic dung
cha 4nh sdng va ¢é mat xic tac (iodua hodc clorua antimon) s& thu dugc polime khé
hoa tan :

N ...—CH24CH2—... + Clz %} ...—CHZ—CHCl—... + HCIl
Closunfo hoa polietilen thu dugc polime sau :

«.~CHy —CHy —CH, —CHj — o —22:%02

++CH, ~CH-CH, —-CHCl - -
]
SO,Cl

Hoic duéi tdc dung cha anhidrit sunfuric trong dioxan, polistiren ciing bi sunfo
ho4 thu dugc polime chia tix 0,5 d&n 1,7 nhém sunfo trén mot mét xich co sd, ding lam
chét nhii hod dé t4m nhimng v4t liéu khic nhau :

o =CH,=CH — ... _50 wi—=CH,— CH - ...
SO.H
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b) Doi véi polime mach hidrocacbon khong no

Tinh chit hod hoc cla cic polime mach hidrocacbon khoéng no gidng cla
hidrocacbon khéng no.

Thi du : Khi hidro ho4 cao su thién nhién c6 mit xiic téc s& thu dugc polime no cé
tinh chat co 1i gin vé6i polime ban ddu, nhung tinh chat hod hoc lai twong duong véi
hidrocacbon no (con goi la cac su hidro).

CHZ—(F:CH--CI-I2 + nH, Xt CHZ—(I:H—CHZ—CH2
CH, n CH, '
. n
Ciing c6 thé xdy ra phén \ing cong cila polime manh hidrocacbon khong no véi axit
halogenhidric hay véi halogen. '

Thi du : Khi halogen hod cao su s& x4y ra phin ting cong hop. Phan img véi brom
& nhiét do thap thuc hien d&€ dang hon ci (phuong phdp phan tich dinh lugng x4c dinh
lién két d6i cila polime chua no dya trén phan Gng nay) :

«[CH2—$=CH—CHZT + nBr, TCHz—(I:Br-CHBr—CHZT
H]
n

CH, CH,

Viéc clo hod nhimg polime khong no xdy ra phic tap hon, trong d6 dong thoi véi
phén ng két hop con c¢6 phan ing tich hidro clorua. San phdm cuéi cing cia su clo hod
cao su thién nhién 14 poli(tetracloisopren), con goi la cao su clo :

CH;
|
~~CH-C-CH-CH---
| l
a aa a

¢) Vi polime cé mdt xich co s8 la ddn xudt halogen cia hidrocacbon

Thi dy : Xhi clo hod PVC s& thu dugc sin phdm c6 chia 62 - 65% clo va mdi
nguyén tit clo bé sung tuong ing vdi ba mat xich co sd clia PVC.

| cl
|
= CHy ~CH~CHy ~C~CHp ~CH- -
| -G
cl Cl cl

Khi cho bac axetat tic dung véi PVC, clo s& bj thay th€ bang nhém axetyl t'ao
thanh poli(vinyl axetat) va néu xa phong hod 1i&p c6 thé chuyén thanh poli(vinylancol).
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Khi dehidroclo hod PVC bing natri amit trong amoniac 1dng hoic bing ancolat chia kim
loai kiém, hoac béng kiém s& thu dugc polime c6 hé théng lien két lien hop, ...

d)Véi polime c6 mdt xich co sé 1a ancol
Thi dy : poli(vinylancol) {CH, —-CHOH}:;,.

Tat ca nhiing phan ting cla ancol déu dic trung d6i véi poli(vinylancol), ching
han khi cho né téc dung véi natri kim loai trong amoniac léng ciing tao thanh ancolat.
Ancolat khi tdc dung truc ti€p v6i ankyl halogenua s& chuyen thanh pohvmyletc
<CH, -CHOR};,.

Trong moi tru(mg kiém, khi etilen oxit tic dung véi poli(vinylancol) s& thu dugc
dén xudt etylen oxit cha poli(vinylancol) cé mach nhdnh dai hodc ngan khac nhau.

_CH2 -CH- CHZ_(I:H_"'+HH2C—’ CHZ NaOH
| —>
OH OH
—> --—CH - ~CH - CH, - CH—-...
OCHQCH20H OCH2CH20CH2CH20H

Poli(vinylancol) con tao véi acriloni-trin thanh poli(O-2-xianety] vinylancol)

--.—CH'Z—(I:H—CHZ—?H—--- Ch=CHCN | . _CH,- ~CH - CHy ~ CH~.
OH . OH OCH,CH,CN bCH,CH,CN

Phan tmg d¢ hidrat hod & poli(vinylancol) ciing twong tr & ancol da chitc phan t&
kh6i nho. Tuy theo diéu kién phan ing, sin phdm tao thanh polime ¢6 nhitng mét xich
chifa lien ket doi va ciing c6 ete vong, hoac tao thanh polime ¢6 hé théng lién két lién
hop kiéu polivinylen, ...

Khi ngung tu poli(vinylancol) véi andehit (thom hoac béo) ¢é axit lam xiic tic s&

‘thu duge poli(vinyl axetal).
CH,
--——CHz_—("JH—CHZ—(EH..-_l_ CI.‘HO—>---—CH2—(IJH (l.‘H—
OH OH R 0O O
' ~
(EH
R
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€) Vi polime ¢6 mdt xich co s6 chita nhém cacbonyl
Péng chi ¥ hon ca trong céc polime loai nay 1a poliacrolein va poli(a—metacrolein):
. CH,

CH, -CH ‘ !
1 va CH,-C
CHO | -

CHO

n

Poliacrolein tham gia tit ci nhiing phén ng dic trung cua andehit, nhung khong

dat duge mitc 4 chuyén hod cao.

Duéi tic dung cla ancol, khoang 30 - 35% nhém andehit cha poliacrolein tao
thanh axetal :

CH; - CH +ROH
CHO

= CHy ~CH~CH, ~CH~CH; - CH-CHp ~CH- -
CH(OR), CHO CHO CH(OR)2

Tic dung ctia hidroxiamin hodc phenylhidrazin 1én poliacrolein : khoang 75%
nhém andehit tham gia phdn ing, tao thanh dugc nhifng mat xich oxim

CI—I ..~ CHjy - CH —CH, - (IZH CHj - CH—
: . T NH,0H CH CHO (ILI‘I-I
i
: NOH NOH-
hoac phenylhidrazon tuong ng ; _ X
' ..—CH, —-CH-CH, -CH-CH,-CH- -
CH, -CH : l. | |
1 NH,NHCgHs CH CHO CH

CHO | I
n NNHCgH; NNHC¢H3s

Khéc vdi poliacrolein, poli(o.-metacrolein) tdc dung véi hidroxiamin s& chuyén
hod hdu nhy hoan toan thanh oxim polime..

CHj; |
CH; ;o
! W —tCH-C  —+
s CH
CHO . i
n | NOH |
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Dehidrat hod poli(metacrolein oxim) ¢6 thé thu duoc polimetacrilonitrin :

[ CH;

| CH; |
—CH,-C - !
2 —ipe> [
CH 2 l
1l CN
NOH n o

= dn

Khi hidro hod poli(metacrolein oxim) trén xic tc platin s& thu duge poli{isobutylenamin).
Trong nhiing chuyén hod trén, do tring hop clia polime ban ddu thuc t€ khong
thay déi.

£) Vi polime ¢6 mdt xich co 56 1a axit cacboxylic

~ Nhiing chuyén hod hod hoc clia polime clia axit cacboxylic ddqc nghién ciu qua
thi du vé poliacrylic axit.

CH, —(13 H
COOH ||

Tinh chat hod hoc cha poliacrylic axit twong tu nhu tinh chat clia axit cacboxylic
phan tit nhé nhiéu nhém chitc. Khi poliacrylic axit tuong téc vdi bazo s€ tao thanh mudi,
con véi ancol tao thanh este,...

Khi hidroxiamin téc dung lén poli(ankyl acrylat) s thu dugc poli(acryl hidroxamic)
axit tan trong nuéc.

NH,OH

w=CHz ~CH-—.. ——=—> ~.=CH,~CH-.
COOR C-OH
i
NOH

D6 12 mot chat da dién i dién hinh (chét da dién 1i 12 loai polime ma trong thanh
phin clia né c6 nhitng nhém ¢4 kha nang phan li tao thanh nhitmg ion linh dong va
nhitng ion polime khéng 16 nhiéu dién tich. Chat da dién li chia nhiing cation linh dong
goi 1a cationit, chifa nhitng anion linh dong goi 13 anionit, ching thudng c6 tng dung 16n
trong thue t& dé 1am nhya trao ddi ion).

g) Vi polime c6 mdt xich co sd 1a amin

Thi du dién hinh cho loai nay 12 poli(vinylamin)
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TCHZ—(IZH T
‘ NH, |

dugc tao thanh khi xa phdng hod poli(vinyl ftalimit)
CH, —(|3H'

(Con poli(vinyl ftalimit) thu dugc bang cach tring hop gdc vinyl ftalimit).

Tat ci nhiing phan ing cia amin bic nhdt déu dic trung cho poli(vinylamin).
Chang han, ¢6 thé thu duge san phdm N-axyl ho4 poli(vinylamin) bing anhidrit axefic.

CHy -CH (CH3C0),0 CHp -CH
—.—..._)
NH, CH,CO-NH
n n

Khi isoxianat tic dung véi poli{vinylamin) thu dugc polime c6 chita géc ure thé :

o O, |
- NH, o ‘ : CeHsNHCO-NH n

h) Vi polime di mach
— Polime di mach chiia cacbon va oxi

Trong s6 polime loai nay, phic tap nhung quan trong hon ca 1a nhiing polisaccarit
‘ma xenlulozo 13 mot dién hinh.

Giéng nhu nhiing ancol da chic, tinh axit chia nhém hidroxy! trong xenlulozo khd
manh, né phan ng véi bazo tao thanh hop chat cé cfu tric ancolat c6 tén chung 1a
xenlulozo kiém.

[CeH70,(0H);3], + nNaOH — [C¢H;0,(OH),ONa], + nH,0

Téc dung cua ankyl sunfat hay ankyl halogenua vio xenlulozo kidm s& cho ete ciia
xenlulozo. :

[C6H702(0H)20Na]n + H(CH3)2804 —> [C6H702(0H)20 CH3]n + HCH3SO30N3
Hay : [CgH;0,(OH),0Na], + nRHal — [C4H,0,(OH),OR], + NaHal
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_ Cac san’ phﬁm trén véi R = CH;, GHs, C6H5CH2, ... dugc diing dé€ san xuét sdi,
vecni, ... :

Khi acrilonitrin tdc dung lén xenlulozo trong mdi trudng kiém sé thu dugc xianctyl'
ete cua xenlulozo.

[CeH,0,(0H);], + n 1 CH,=CH-CN —NeOH | [CgHl;0,(OH),OCH,CH,CN,

Viéc dua vao trong bong soi mot lugng nhé nhém xianety! da 1am tang rd rét tinh
bén ctia bong chéng 4m, chdng vi khudn gay théi rifa, tang d6 bén mai mon va hoan
thién nhimg chi tiéu co 1f khéc.

Ngodi ra, nhitng este clia xenluloza thu duge khi cho xenlulozo tic dung v axit
hodc anhidrit ¢6 § nghia rat 16n trong nhi€u nganh Ki thuat khéc nhau. '

- Polime di mach chita cacbon va oxi, nito.
Chit hay ducc sir dung dé nghién citu loai polime nay 1a poliuretan va poliure.
(I%NH—R—NHCO—R'—O R CNH—R-—NH(I'.;,NH—R'—NH
I va 1 )
o 0 . 0 O .

Poliuretan ¢6 kha nang tuong tic véi fomandehit & 90°C. Trong diéu kién d6 thi
~0,5 mol fomandehit k&t hgp trén 1 mol mét xich co s& tao thanh dan xudt N-metilol :

0 o) 0 0
I 1l 1l il
~+~OCNH~[CH,Js ~NCO-[CH I —OCI?T—[CHZ]G—NHCO—[CH2]4—---
CH,OH CH,OH |

San phdm c6 4o bén uén cao so vdi polime ban ddu.
Vi poliure, khi x i bang fomandehit, mot phén tao din xudt N-metylol.

0 0O
: I 1
—R—NHCI;I -R'- ITICNH-—
CH,OH CH,OH
Phdn khdc tao thanh c4u tric khong gian v6i cdu metilen va metylen oxit giita céc
phén tir.

Cic polime thu dugc trén déu c6 tinh dan héi cao.
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2. Phan itng lam ting mach polime
Cic phan (g loai ndy cdn goi la phan ing khau mach polime. Dic diém ca céc
phén iing nay la luén ludn 1am thay déi d6 triing hop va ddi khi 1am thay déi ca ciu tric
mach co s cda polime. D6 1a céc phdn ing déng tring hop khéi, déng tring hop ghép
tao nén cédc san pham copolime khéi, copolime ghep c6 cau triic khéng gian, 1am tang
déng k€ khdi lugng phan tir polime. '
Dudi ddy 1a mot s6 thi du vé cac phan tng clia polime 1am ting mach cacbon.

— Khi dun néng oligo(etylen oxit), etylen glicol va dimetyl terephtalat thi phan img
trang hop khéi xay ra, thu dugc copolime khéi cia poli(etylen oxit) va polietylen terephtalat.

HO~-CH, - CH, - O-}-H +mCH,00C <(0))- COOCH, + m HOCH,CH,OH —
- +fcnen0-+foc <) coocn,ch,0-+

- Ban chat clia qud trinh thudc da la phén iing ting mach polime cla protein dudi
tic dung ciia fomandehit, tao thanh copolime c¢6 cdu triic khong gian rat bén va khong
hoa tan.

---—NH«(IZH—CO—NH—(IZH—CO—NH—(ITH—--- —N'H—leH-CO—N —CI—I—CO—NH~(|3H—
R R R HCHO R CH, R R
R R R | i
-~NH-CH-CO-NH-CH-CO-NH-CH—.. —N CH—CO-N—CH—CO N—CH—
CH2 K | R

Cic phan ting Iuu hoé cao su, phan ng bién tinh nhua rezol cia pbliphenolfomandchit.

thanh nhua rezit, ... déu 12 phan tng 1dm tang mach polime.

3. Phan iing lam giam mach polime : phan img phan huy

D6 1a nhing phan tng lam dit lién k&t cha mach phan tir co s& va 1am gidm khsi
lugng phén ti polime nhimg khong lam thay ddi thanh phén ho4 hoc cfia né.

Su phan huy polime c6 thé thuc hién nhd nhitng tic nhan hod hoc nhu nide, axit,
ancol, amin, oxi,... hoac dudi anh hudng clia nhitng téc dung vat 1i nhu nhiét, 4nh sing,
btrc. xa ion hod, ning lugng c¢o hoc, ...
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a) Sit phdn huy hod hoc _
D6 1a phén g dic trung nhét d6i véi nhiing polime di fnach.

Qui trinh nay tién trién c6 lya chon, thudng lam dit lién két giita cacbon véi di 16.
San phdm cu6i cing clia sy phan huy ho4 hoc 1a monome.

Lién két cacbon-cacbon bén véi nhing tic dung hod hoc, do d6 nhimg polime
mach cacbon no chi bi phan huy trong nhitng diéu kién khé khin hodc 12 khi ¢6 mit
nhiing nhém (& nhdnh) 1am gidm do bén lién két trong mach chinh.

Su phan huy hod hoc xay ra duéi tic dung ctia nhitng chét phan cuc nhu nude, axit,
amin, ancol, ... hoac oxi. .

Phan ting phan huy polime bao gém mot s§ phan ting chinh sau day :
*} Thuy phan, ancol phan |

Phan huy hod hoc polime phd bi€n hon ca 1a thuy phan. D6 1a su cit diit lién két
hod hoc do két hgp véi phan tir nuée. Xiic tdc cho qud trinh thuy phan 13 ion hidro hodc
hidroxyl. Su thuy phan mt s6 polime duge ting nhanh khi ¢6 mat xic téc thién nhién 1a
men, ¢ tic dung chon lya véi mot s6 lién két. Trong nhitng polime di mach, dé thuy
phan hon ca la cdc poliaxetal, poliamit va polieste. .

- Su thuy phan nhitng poliaxetal thién nhién : 1a su thuy phan cdc polisaccarit.
Phan ting ¢6 ¥ nghia thuc 1€ 16n.

Khi thuy phan hoan toan polisaccarit s& thu duge monosaccarit twong dng. Thi du :
thuy phéan hoan toan tinh bdt v xenlulozo s€ thu duge glucozo. Phan éng thuy phan lam
diit nhing lién két ban axetal (glicozit) tac thanh nhém ancol va andehit & dang ban

axetal.
: CH,0H
4]
CH,0H CHQOH

Xuc tdc cho phdn ing thuy phéan polisaccarit 12 H' con OH khéng lam tang téc
d6 phan (ng nay, do dé polisaccarit twong d6i bén trong moi trudng kiém va khong bén
trong méi trudng axit. Xdc tic cho phan Gng niy con 13 moét s6 men, nhu a-glicozidaza
d6i véi tinh bot va B-glicozidaza d6i véi xenlulozo.

Do cau tao khac nhau nén tinh bét thuy phan dé hon xenlulozo.
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-~ Su thuy phan poliamit :
Khi bi thuy phan, cdc nhém amit tao thanh amin va cacboxyl.
H{OH

—NH—i—CO— H* hodc OH

~NH, + —COOH

San phim cudi cing cia su thuy phan protein 1 nhiing a-amino axit khic nhau.
Nhimng poliamit tng hop bi thuy phan tao thanh axit dicacboxylic va diamin twong ing.
hoic 13 amino axit ban diu.

Thidu:

o o
il 1l :
H-}-NH - [CH,],, — NHC - [CH,],, - C—- OH + nH,0 Hhoac OH

— nH,N — [CH,],.~ NH, + HOOC - [CH,},, - COOH
Hay : ‘ '

-
H{HN -[CH, 1, —fulTOH +nH,0 — L, nj, N[CH, ], ~COOH
n

— Sy thuy phén polieste :

Polieste ciing bi thuy phan khi c¢6 mat axit hodc kiém, trong d6 ki€ém ]a xic tc
hoat dong hon. '

Khi cét mach thuy phén lién ket este s& sinh ra nhém chic tan cing 1a anco] va axit.

H|OH

=0~ [CH,),0 -+ COICH, ], CO- - s

—5 - ~ O[CH,1,0H + HOOC[CH,],; CO- -

Thi du : polietylen terephtalat trong dung dich kiém rét d& bi thuy phan :

HO—[—((E)—@-Ei—-O—CHZ—CH_Z-O—];H + nHO ;’*&

- nHOOC COOMH +n HOCH,CH,0H
Cic polime ciing tham gia phan ting phan huy bdi ancol (ancol phan).
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Thi dy : khi c6 mit axit, polisaccarit bj ancol phan 1am dit lién ket axetal tao
thanh nhém glicozit v hidroxyl trong ddu cing mach. '

OH CH,0H

OH
HO o
CH,OH

—_

o
CH,0H

Ngodi ra, cdc polime di mach cdn c6 thé tham gia phén éng phan huy dudi tic
dung cla axit va amin khan,...

*) Phan huy oxi hoa

Su phan huy oxi hoé céc polime méc du ¢6 lién h¢ v6i qud trinh cit mach hod hoc,
nhung né xay ra it chon Iya hon so véi céc phan ing phén huy hod hoc trén. Sy phan huy
oxi hoa khong phdi chi dac tnmg cho nhiing polime di mach ma cdn ci polime mach
cacbon. Tuy nhién, c4n luu § ring phan @ing oxi hod khong thé sir dung dé chuyén mot
polime c6 chia oxi & dang nay thanh dang khdc (thi du poli(anlylancol) thanh |
poli(crotonic andehit)), vi ngoai nhém chifc ra cdc lién két trong phan tir polime ciing bi

oxi hoa.

Nhiing hop chét polime mach cacbon bj oxi khong khi hodc chat oxi hod khéc oxi
hod luén kém theo sy phan huy. :

Su oxi hod céc polime mach hidrocacbon parafin lam dut lien két giita nhimg
nguyén tif cachbon va tao thanh hop chit c6 chira oxi (axit, aphidrit, ancol, ...), hi¢n dang
dugc Gng dung trong cong nghiép d€ diéu ché axit béo cao. '

Khi oxi hoa cdc polime khong no, oxi cé thé két hop vao nhimg lién két d01 tao
thanh hidro peroxit, ti€p theo s& 1am dit phén tx polime.

Thidu:

_CH,-CH=CH-CH, - —25 —CH,-CH-CH-CH;- —>
: |
0-0
—> ~CH; ~CH-CH=CH- — ~CH, ~CH~-CH-CH, -
OOH 0-0
— ~CH, ~CH-CH-CH, - —> ~CH,-CH + CH-CH, -
I | :
o O
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Tuy nhién, qud trinh trén thudng tnrc ti€p tao thanh hidro peroxit ca mach
hidrocacbon khong no, trong dé oxi két hgp vao nhém metilen & vi tri o so véi lién
két doi :

++—CH, ~CH=CH-CH; ~ -+ —25 ...—CHy ~CH=CH-CH— .. —> ...

I
OOH
Co ché€ phan hli)? oxi hod nhitng polime di mach ciing da dugc nghién ciu. Thi du
oxi hod poliamit ciing twong ty oxi hod amit phan tir nhoé. Phan img ciing dién ra theo co

ch€ g6c, trong d6 ¢6 di qua giai doan tao thanh hidro peroxit, ti€p theo la phan huy
polime,... nhung phic tap hon.

b} Phdn huy polime dudi dnh huong cua nhiing tdc déng vt 1

Su phﬁh huy polime dudi anh hudng cia nang lugng anh Sz’mg, bifc xa ion hoa,
nang luong co hoc va nhiét hoe xay ra theo co ché day chuyén qua ba giai doan : tao gdc
tu do, phat trién va ngat mach phan vng.

- Giai doan thit nhit cia qué trinh day chuyén xdy ra khi tic dung mot dang néing
lugng nao d6 1én polime 13 phét sinh ra g6c tu do, vi dit lién két (C-C, C-H, C-0,...) :
... <CH,~CHR-CH,-CHR-CH,-CHR-CH,-CHR-..
— ...-CH,~CHR-CH, CHR' + .CH,~-CHR-CH,-CHR-...
Hodc 13 ... -CH, CHR-CH,-CHR~... - H +..-CH,-CHR-CH -CHR-.., V.v..

() giai doan phit trién mach phan ting, qué trinh xay ra theo nhiéu cédch.

Su chuyén phan tit polime thanh géc 16n ¢6 thé dén t6i 1am dit lien k&t C-C ngay
bén canh tao thanh g&c ty do méi va polime c6 lién két d6i & cudi mach.

..-CH,~CHR~ CH -CHR-CH,-CHR-.. - ...-CH,~CHR-CH=CHR + .CH,-CHR~..

Goc ty do tao thanh trén day hoac dugc tao ra & giai dogn mot ¢6 the chuyén e doc
than cho phan tir polime tao nén géc ty do 1dn :

..—CHR—CH; +~—CH, —CHR~CH, -CHR ~CH, —~CHR - ... —
— .—~CHR~CHj + -~—CH, ~CHR —~CH-CHR —CH, —~CHR - -

Trong gdc 16n nhu viy ciing xdy ra sy dit lién két :
....—CHz—CI'IR—CH ‘*CI'IR—CHz—CHR—... - ...—CHz—CI'IR—CH=CI']R + .CHZ—CI{R—...
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Su chuyén dién tit doc than ¢6 thé xay ra ngay trong moét géc tu do va lam lach ra
phén tr monome :

..~CHyCHR-CH,-CHR* — ..-CH,-CHR' + CH,=CHR

e giai doan ngat mach, phan ting c6 thé kém theo sy thay déi c4u tao polime. Khi
d6 sy tdi hop cdc goc c6 thé tao thanh polime mach thing hodc nhanh méi.

-CH,-CHR' + .CH,-CHR-... — ...—~CHy-CHR-CH,-CHR-...

(mach thang)
«.=CH,~CHR-CH-CHR~-. .. -'CHQ—CHR—CIH—CHR—--.
; N .
-~ CH, ~ CHR T (ITHR
=

mach nhinh
Va ciing ¢6 thé 1a mang luéi khéng gian :
«.~CHp ~CHR - CH; —CHR -CH—CHR — ...
. ’ - __,)
...~CHy -CHR-CH; -CHR -CH-CHR -...
..—CHy -CHR-CH; ~-CHR-CH-CHR ... *
_ I
...—CHy -CHR-CH, —CHR*CH—CHR—...

- Nhu vay, két qua 1a polime bi phén huy, lam gidm khéi lugng phan tir polime, lam
thay déi tinh chat ho4 1i va co Ii chia polime va lam tich ra cdc phan tir monome hay céc
phan tlt nhé khéc. Vi thé, khong thé viét chinh x4c cic phan tng phan huy polime bing
nhiing phuong trinh ho4 hoc.

Thidu:
Dudi tic dung cua nhiét d¢ cao, poli(metyl metacrylat) bi phan huy (depolime hod
hay giai tring hop) tich ra chii yéu 1a monome (90 - 95%) :

CH;3
o |
CH, -C €, CH,= . +
COOCH3 COOCH3

Ciing trong dicu kién d6, polistiren bi phan huy véi hiéu suat tich monome I 60 ~
65%, ngoai ra con thu dugc cdc dime, trime, tetrame,..
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A[CHz—CH 4]» so0°c  CHp=CH + ..
| a— |
CgHs |, CgHs

Tréi Iai, khi dun néng dén nhiét 4o trén 140°C, poli(vinyl clorua) bi phan huy, tich
ra HCl, khong thu dugc monome va cudi ciing polime bj bi€n tinh ddn dén, mat kha
ning hoa tan do tao thanh sén phdm c6 cdu triic khong gian.

D6i véi polime di mach, dudi anh huéng clia nhiing tsc dong vat 1i (chéng han dun
néng), thudng xay ra nhitng qué trinh rat phic tap kém theo sy gidm khdi lugng phén tl
v cling téch ra nhiéu sin phim phan huy khic. Thi dy : & 100°C phan tit lugng cha
poliamit gidm nhanh v c6 nhiéu loai phéan tir nho tich ra nhu propan, butan, butilen va
ca xiclopentanon.

Mot s6 polime di mach khi dun néng bi phan huy, tich monome véi hi¢u suit kha
~ cao, nhu poli(metylen oxit) «CH, —O3, khi dun néng bi phan huy gén nhur hoan toan
thanh fomandehit,... '

Su phan huy oxi hoé polime biing oxi khong khi trong qud trinh sir dung du6i anh
hudng clia 4nh sdng, bifc xa ion (tia v, tia ronghen, dong dién tif gia toc,...), nhiét, co,...
vira trinh bay dd gay nén su" thay déi tinh chét hod 1i va co li cila polime, lam giam kha
nang sit dung cic polime. D6 chinh 14 sy 1do hod polime.

Cic qué trinh 130 hod polime déu xay ra qua giai doan tao géc tu do. Vi the, dé
1am gidm su ldo hod, ting 46 bén cho cdc vat dung béng polime, trong ché hod ngudi ta
thudng thém vao thanh phdn polime céc chét dc ch€ phan huy oxi hod (chit chéng oxi
hod) c¢6 kha ndng tuong tic v6i cdc gbc polime dé ngdt mach phan huy polime, hoac dé
tao ra goc méi it hoat dong hon. Céc chdt chéng oxi hod thudng ding la cic phenol nhu
2.6-ditert-octyl-4-metylphenol ; 2,6-ditert-butylcrezylmetan,... ; cic amin thom nhu
diphenylamin, naphtalen diamin,... ; c4c sunfua nhu didexyl sunfua ; cic mecaptan,...

Pé chong lai nhiing anh hudng ciia bidc xa ion hod, ngudi ta thém vao polime mot
lugng vira di din xuét naphtalen. D€ én dinh polime, han ché nhimg anh hudng cia
quang hod, ngudi ta ciing cho thém vao cdc chit nhu benzophenon vi nhiing dan xuat
clia né nhu di vA trihidroxibenzophenon, hidroximetoxibenzophenon. Poi khi déi v6i
timg loai polime va v6i mot tic dong vat 1{ cu thé, ngudi ta cdn chon nhiing chat on dinh
polime thich hop, nhu d€ 6n dinh ¢6 hiéu qua cho poli(vinyl clorua) khoi tdc déng cla
4nh sdng, ngudi ta cdn cho thém vao polime hop chat co - thi€c nhu
(CHo)Sn(OCOCH,)s,...
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4. Phan {ng ctia cac nhém chitc tan ciing mach polime

Ngoai nhitng nhém chic c6 trong thanh phdn mat xich co s& thi nhimg diu tan
cung cua moi phan tir polime (chi yéu 1a polime di mach) cdn chifa nhém chitc ¢6 kha
nang tham gia vao nhiing phan ting khéc nhau. Thi du : tan cing phan tit poliamit c6
chita nhém amin va cacboxyl, & phan tir polieste cé nhém cacboxyl va hidroxyl, & phan
tlr polisaccarit c6 nhém hidroxyl va andebhit,...

Phan ng clia nhdm tan cling gilt mot vai trd 16n trong tdng hop polime, vi tdt ca
nhitng phan dng tdng hop déu thuc hién bing tuong tic clia nhém tan ciing cla mach
dang phdt tri€n v6i phan ti monome hoac véi nhau. Nhimg phuong phap tdng hop
polime khdi ciing dua trén tuong tdc cha nhiing nhém tan cling.

Khi khdi lugng phan tir polime dii 16n, chuyén hoa ciia nhimg nhém tan cung thue
t€ khong anh hudng gi dén thanh phdn hod hoc va tinh chat ciia polime, vi s6 nhém chiic
tan clng rét nhd. O xenlulozo, khéi lugng phan tit ~50000 dvC thi méi nhém andehit
gan véi khodng 300 géc glucozo, con & policaproamit véi kh6i luong phan tir nhu thé thi
mét nhém cacboxyl gin véi khodng 440 mit xich co sd. .

Trong phan tng, toan b phan tir polime tham gia vio phan iing nhu mot hop chat
don, da chifc ¢6 phan g&c 16n va phic tap, trong d6 kha nang cia nhém chitc khong phu
thudc vao d6 1én cua géc. .

Néu tan cung clia mdi phan tit polime chi chita mét nhém chic thi lugng nhém
chic ti 1¢ nghich véi khdi lugng phan tir polime. Dua trén co s& nay, ngudi ta xac dmh
khoi lugng phan ti trung binh clia polime bing phuong phip hod hoc.

Ngudi ta da sir dung nhitng phuong phép hoi hoc dé xdc dinh khdi lugng phan tir
clia polime mach thing cé nhém chic tin ciing bing phuong phép phén tich.

§3. CAC PHAN NG TONG HQP POLIME

Tl cac nguyén liéu co ban nhy than d4, ddu mo, khi thién nhién va cédc san phdm
nong tam nghiép khac, ngudi ta phai tich va tinh ché nhitng hop ch4t hitu co don gian

nhu etilen, propilen, phenol, fomandehit, ure, anilin,... dé tir d6 truc 1iép hoac gidn tiép

téng hop thanh cdc loai polime.
Hién nay da bi€t ba loai phan img co ban dé téng hop polime, dé 1a :
- Phan img tring hop ;
- Phan ting triing c6ng hop ;

- Phin g tring ngung.
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1. PHAN UNG TRUNG HOP (POLIMERISATION)

1. Dinh nghia phan tng tﬁ‘mg hgp

Tring hop 14 phin {ing két hogp mot s6 16n phan tif nhd (monome) thanh phan tir
1ém (polime) ¢6 khéi lugng phan tir cao.

Trong phan ing tring hogp, toan bo cdc phan tr monome nam hén trong phén tir
polime, khong ¢6 su bién ddi nio vé thanh phin nguyén 6 ciia chdt tham gia phan ing.

Dang téng quat clia phan (ng triing hop ¢6 thé biéu dién bing phuong trinh
| nA — (A), |

2. Diéu kién vé ciu tao clia monome tham gia phan ing tring hgp

Cic hop chat c6 kha nang tring hgp 13 cac hop chét ma phan tir cé lién ket bai. S6
lugng va tinh chét clia nhitng lién két d6 trong cdc phén tir monome thudmg khic nhau.
Thi du don gidn nhat cda phan tng loai nay 1a qua trinh tring hop olefin va cic dan xuét
clia chiing, xay ra do su md lién két doi.

nCH=CHX —  +CH;-CHX})
X ¢6 thé 1a CH;, CgHs, Cl, CH;COO, ..

Cic polien chifa trong phan tl hai hodc nhiéu lién két doi, axetilen va dan xuat cia
né, céc hop chit chia déng thai lien két doi va lién két ba déu c6 thé tring hop.

Khong nhitng cic hop chat ¢é lién két boi giita cdc nguyén tit C ma ca cic hop
chét ¢6 lien két boi giita C va cdc nguyén tir khic (O, N, S,...), chang han fomandehit
hoic fomanoxim, cfing cé thé triing hop dugc : '

nCH=0 - 4CH,-OL
nCH,=NOH — +CH, -NOH},

Ciing ¢6 thé trimg hop duoc cic hop chat no ¢6 cdu tao vong kém bén c6 di t6
trong vong. Trong trudng hop nay xay ra sy md vong khi tring hgp va tao ra polime
thang di mach. '

Thi du cho phan ng loai nay 1a trung hop etylen oxit :

nc% ~CH, —>» 4CH,-CH, -0},
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Hay trung hop etylen sunfua :

nCH, -CH, —— H, -CH, -8
\25/ 2 1CHy -CHy =Sk, .

3. Cac loai phan {tng trung .hgip
a) Trung hop thuong _
Cic chat polime thu duge bing phan Ung tring hop do mot loai monome tao nén.
San phdm clia phan ting goi 1a homopolime. Thidu :
nCH,=CHR -  4CH,-CHR}

Céc don vi mit xich trong phan t& polime c6 thé sip xép trat ty theo céc kiéu khic
nhau cia phan ting trung hop. '

— Két hgp déu — dudi :

- —CHj - ?H CH, -CH-CH, - CH CH, - CH—
I
R _ R R R

- Két hop ddu - ddu, dudi - duodi :
-.—CH, w(EH—CH—CI—IZ -CH, -(ilH—CIfH—CHz —
|

R R R R
- Két hop hén don : l
m—CHZH?H—$H;CH2—CH2¥$HWCH2¥$H—m
R R R R

Kiéu sdp xép nao chiém wru the Ia do dic diém céiu tao clia monome va diéu kién
tién hanh phan tng quyét dinh. Két qua nghién cu cdu tao clia cic polime poli(vinyl
axetat), poli(vinylancol), polistiren dd chitng 16 ring cdc polime nay c¢é su sap xép cdc
don vi mét xich cd s& cia monome theo kiéu dau - duoi. Tuy nhién, c4u tao cha polime
goém hang tram, hang nghin géc monome két hgp véi nhau thuong khéng thé hoan toan
¢6 mot kiéu sip x&p duy nhat, ma s& ¢6 mot kiéu nao d6 chi€m wu thé.

b) Dong triing hop

Péng tring hop 14 qud trinh tring hgp phéi hop cda hai hoac nhiéu loai monome
khéc nhau. Hop chét polime nhan duoc khi déng triing hop goi 1 copolime (chat déng
trung hop). Thanh phan cia mach phéan tir copolime gém cdc mat xich khic nhau tlIo‘ng
Ung v4i s6 monome ban ddu.
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Khi déng tring hop hai monome, qud trinh tdng quédt ¢6 thé bi€u dién bing
phuong trinh : '

nA + mB > A-A-B-A-B-B-B-A-A-B-A-..

Bing céch dung céc cdu tir ban ddu khic nhau va thay déi ti ¢ giita chiing c6 thé
thay d8i thanh phén v tinh chst clta copolime. Pa s6 copolime ¢6 céu tao khong diéu
hoa, trong mach phan tir chia ching cdc mét xich co s& khéc nhau sip x€p mot cdch hdn
don va khong thé tach ra cac doan mach lap di lap lai mot cch tudn hoan.

Déng triing hgp ¢6 ing dung 1én trong thyc t&€ vi né cho phép lam thay déi tinh
chat cla cdc hgp chat polime trong mét gi6i han rong.

Thi du ; copolime cta acrilonitrin va vinyl clorua

- «.—CH, -CH-CHy -CH-CH,; -CH---
I [ |
CN . CN l
tan (Gt trong axeton, trong khi d6 ca poliacrilonitrin va poli(vinyl clorua) chi tan trong
cdc dung moi ¢ diém soi cao hon va khé ki&m. '
Soi kéo tir poliacrilonitrin 6 mét s6 tinh chat giong nhu len, nhung rét khé nhuém

mau. Khi déng trung hgp acrilonitrin véi cdc amin, chang han nhu v6i vinylpiridin, s&
cho copolime. | '

++=CHy = CH ~ CH, ~ CH ~ CH,~ CH — CH, - CH - -~
CN CN @& CN

San phdm nay ¢6 ai luc tuong d&i cao véi thudc nhuém.
¢) Dong trimg hop khoi va dong tring hop ghép

Déng tring hop khi va déng tring hop ghép cling déu tao nén copolime
(copolime khdi va copolime ghép) tir nhimg monome. V&i nhiing copolime thong
thudng, céc don vi monome riéng biét luan phién nhau va sip x€p khong theo mot trat ty
nhét dinh trong mach. Trong khi d6, thanh phdn phan tir cia copolime khdi gom cic
doan mach (khi) xay dung nén tir nhilg mét xich monome A v nhing doan mach tir
nhitng mit xich monome B.

.. —A-A-A-A-A-B-B-B-B-B-B-B-A-A-A- ...

Déng tring hop khdi con tao nén ci copolime khéi c6 cau tao khong gian :
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w—A-A-A-A-A-A-A-A-A-A-A-A-A-..

B2 Bn B,
o A-A-A-A-A-A-A-A-A-A-A-A—-A—
By
o A-A-A—A.

DPéng trung hop ghép tao nén copolime ghép ¢6 dang phan nhinh, bac gobm mach
chinh xay dung nén tir cdc mat xich monome A va mit xich monome B hoac C.

m—A—A—A—?—A—A~A—A4A—A—A—A—A—m

v T -
— - - -

hoac :

w—A-B-A-B-A-B-A~B-A-B-A-B-...
i

e O == O —
-A-0-0

d) Triang hop vong (chuyén hod vong thanh polime mach thing)

Qua trinh chuyén hoid vong thanh polime mach théng ciing dugc mo ta bang
phuong trinh chung clia qu4 trinh trung hgp.

" nA - (A),

Giéng nhu tring hgp mach, ¢é thé néi qué trinh chuyén hod vdng thanh polime
mach thing khong kém theo viéc tach nhitng hgp chat don gian va thanh phin nguyén 6
ctia polime khong khdc v6i thanh phin nguyén t8 clia monome”. )

Khic véi cic phuong phap téng hgp polime khéc & ché né khong 1am thay d6i cau
triic electron clia cdc lién két hoa hoc va tdng s6 lién két trong hé. Trong qua trinh chuyén
hoa vong thanh polime mach thing khong xuét hién nhiing loai lién két hod hoc méi .

* (6 thé bd qua céc nhém cudi mach cha polime khi d¢ tring hgp cao.

319



"
et

a.

Trong triing hgp mach, céc hgp chat khong no c6 cdu triic electron ciia céc lién két
hod hoc thay d6i : lien két n bi dit, lién két o dugce tao ra va gidi phéng nang luong.

- Trong tring ngung, hai nhém chiic téc dung v6i nhau vA tich ra phan tir chat don
gian. Trudng hop dé s& tao nén mot lien két mdi, vé ban chét khéc véi lién két trong céc
nhom chifc clia monome.

Trung hop vong chi lam thay déi thi 1y sip x€p lién ket, con ban chat lién ket
trong phan tir mach thing tao thanh vin dugc giif nguyén nhu trong cdc hgp chit vong
ban dau. Phin ting triing hop vong ciing 1a phan tng thuan nghich. Vé co ché, phén tng
tring hop vong hoan toan khic vdi nhilng co ché da nghlcn citu & trén.

Thi du vé phan lmg loai nay da dwoc nghién ciru day du nhat 14 e-caprolactam, mét
loai hgp chat di vong .

Di vong durge tring hgp nhd cdc chat hoat hoa. Céc chat hoat hoa thudng diing dé
trang hop vong 1a HyO, kiém, axit,... Chiing ¢6 tic dung chon loc 1én lién két cacbon - di t6.

Qud trinh phan tng gém cic giai doan sau :

— Pha v& thuan nghich monome vong ban ddu nhd chat hoat hod ;

+i H OH == HOOC-[CH,];-NH, (1)

............

[CH,]s

g-Caprolactam Axit e-aminocaproic

- Tiép theo 1a téc dung twong hd clia vong monome vdi san phdm phé vong va sau
dé véi dime, trime, n-me cho dén khi dat dugc can béing.

NH
/ O N
[CH;)s + /C-[CHZ]S—NH2 ~» HOOC-[CH,];-NHCO-[CH,);-NH, (2a)
CO
Hoac 14 :
/ NH*« =
[CH,]s \\I—[CHz]s—COOH — H,N-[CH,],—~CONH-[CH,]s—COCH (2b)
H
CO

* Triing hgp cla cic xiclan hién chua dwge nghién cdu nhiéu.
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NH

[CH,);s + %HE,Q.E—{—OC[CHzlsNH }1 - HO-{ OCICH,NH-- H (32)

Hoiac :
NH

[CH,ls

+ HO 4-OC[CH,},;NH —]—}11 — HQ—[—OC[CHZ]SNH—}; H (3b)
co ‘ |

Téng quét, qué trinh tring hgp cla e-caprolactam c6 thé bidu dién biing phuong

-

n [CH,];

trinh :
NH

+ H,O = HO —[—OC_—[CHZ]S—NH—]; H
~CO |

Su chuyén dich can biing ctia heé trén phu thudc vao nhiét d6 (n€u thyc hién & nhiét
do tir 220 - 300°C thi thanh phan polime luon trén 90%).

Ngoéi ra néu pha lofing, hé can bing s& chuyén dich manh vé phia tao vong. D6i
véi céc hé khic, ndi chung can bing phu thudc vao cu tao cla cac vdng monome.

. Phan g chuy&n ho4 vong thanh polime mach thing hi¢n dugc sir dung nhiéu

trong cong nghiép dé tdng hgp poli(e-caprolamit), poli(etylen oxit), poli{propylen oxit),

~ polietylenimin, polipropilenimin, polisiloxan va nhiéu polime khdc.

4. Co ché cua phan ng triung hgp

Phén tng tring hop xay ra theo co ché day chuyén. Cin cit vao bin chat cla xic
tic duge st dung, c6 thé phan biét ba dang co ché tring hgp : tring hgp goc, tring hop
cation va trung hop anion. " '

a) Co ché tring hop goc
Dang cd ché nay dac trung béi mot chudi céc phin ing diy chuyén ba giai doan :
*) Giai doan khoi mao (tao géc tr do)

C6 thé diing cdc tdc nhan kich thich monome tao gdc ty do nhu nhiét, quang hoa,
birc xa ion hod. Dudi tac dung clia céc tac nhan ndy, su tao goc ty do ¢6 thé xem nhw {a
qud trinh ma& lién két doi. '
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Thi du : CH,=CHR %0008 , . _CHR.

Ngudi ta con sir dung cdch khoi mao oxi hod - khir trong phan tng tring hop.
Trong trudng hop nay, ngudi ta dua vao hé théng cling v6i chat khoi mao mot chat khir
goi 1a chat dén khéi (promotor). Phan g oxi hod - khif s& tao cac goc tu do, kich thich’
phdn tng tring hop. Dac di€m cha khoi mao oxi héa - khir 1a niang luong hoat hod rat
thap (12 - 20 keal/mol so véi 30 keal/mol khi tac géc ty do bing nhiét). Nhd vay, c6 thé
tring hop ¢ nhiét do thap hon va nhu vay khé nang xay ra cdc qud trinh phu s& giam di,
diéu d6 1am thay d6i dong hoc cdc phan Gng va tinh chat ciia polime thu dugc.

Ngudi ta ding muéi sit (II) vd muéi cta cic kim loai khac (sunfit, thiosunfat,
pirogalol, oxiaxit, oxiandehit,...) 1am chat khr.

Phan ting oxi hod - khir gita hidro peroxit v mudi st (II) tao nén cdc géc
hidroxyl tu do theo so dé :

H,0, + Fe®* - OH +OH + Fe**
Goc OH' tao thanh c6 thé tuong téc véi monome, tac géc tu do mdi :
OH + CH,=CHR — HOCH,-CHR"

Dé gidm kha nang chuyén géc tit do thanh ion khi tic dung véi Fe** ngudi ta dua
vio moi trudng phan tng mot luong rit nhd musi Fe?”, khoang 0,001% so vdi trong
luong monome.

Phan dng oxi hod - khit giita pesunfat va thiosunfat din t6i su tao thanh céc goc
hidroxyl dién ra nhu sau :
N 2- 2- g -
508" +8,0; — SO, + SO, + S,0;
SO, +H,0 — HSO, + OH

Tuy nhién, thuc t€ tring hgp dudi téc dung cla chit khoi mao phan ri thanh goc tu -
-do trong moi trudng phan ting ¢6 ting dung rong rii hon cd. Céc chat khoi mao loai nay

thuémg diing 14 céc peroxit hitu ca, hidro peroxit, ozonit, mot s6 hop chat azo va diazo,...

Khéi lugng chat khoi mao diing trong céc trudng hop vao khoang 0,1 - 1% so véi
kh6i Iugng monome. '

Khi triing hgp cdc dan xuit cia etilen va dac biét 1a diolefin, thudng ding hop chat
azo va diazo lam chat khoi mao. Phé bién nhat 1a dinitrin cla axit azodiisobutiric vi
diazoaminobenzen, khi phan ra thanh géc tv do theo so dd sau :
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CH;  CH, CHj

I | I
NC-C-N=N-C-CN — 2NC-C' + N,
I |

|
CHj CH; CH;
CoHs-NH-N=N-CgH; - CgHs-NH' + CgHg-N=N'
Saudé: CgHy-N=N' > CgHg + N,

Khi tring hop trong twrdng ngung tu hodc trong dung dich (c6 mit dung méi hiru
¢0), ngudi ta st dung chli y&u cdc peroxit hitu co. Hop chat quan trong trong loai nay Ia
hidro peroxit bac ba, ding 1am chat khoi mao, bi phan ri tao gbc theo so dé :

R R
| i

R'—(F—OOH_ ——> R-C=0 + R"™ + OHW
R"

Quan trong nhat, hay ding nhat 1a benzoyl peroxit. giai doan khoi mao, né tao
goc ty do theo phuong trinh sau :

(C6H5COO)2 - 2C6H5C00‘
*) Giai doan phat trién mach

Giai doan nay bao gém hang loat cic phan tng co s& k€ ti€p. nhau do gdc tr do
tuong tac véi céc phan tir polime. Ngoai ra, ban than mach phit trién ciing 1a géc tv do
¢6 khoi lugng phan tif tang dén trong qua trinh phan tng.

Do phan Ging phét trién mach, lién két = bién déi thanh lien két o. Phan tng luén
kem theo su phét nhié¢t do hiéu s6 nang lugng clia lién két t va o. Thi dy :
CgHs + CHy=CH —— CgHs-CH, -CH
|
X X
(X ¢6 thé 1a H, CHj;, CgHs, Cl, CH,C00,...)
CgHs —CH, -CH" + CH, =CH —> CgHs -CH, —('ZH~CH2—$H‘
[
X X X X
C¢Hs—CH, ~CH' + nCH, =CH —» CgHg CH, ~CH}CH, -CH:
! I .
X : X ' X Jn X
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*) Giai doan tit mach

Sy tat mach phan (g gin lién véi su bdo hoa electron khéng cap doi, nén thong
thudng tit mach la két qua cta su tuong tic giita hai géc.
C6 thé 12 hai géc tu do Ién két hgp vdi nhau :
 CgHs{CH,~CH}-CH,—CH' + ‘CH-CH, { CH-CH, }CgHs —
. | |
- X In X X X n

4

in

—> CgHs[CH,-CH CHz—(EH—(IZH—CH2~1CI1H—CH2 CgHs.
I . .
X |n X X | X

Hotic g6c ty do 16n két hop véi géc tu do sinh ra tir chat khoi mao.

X In X X [n X

Ciing c6 thé 1a hai géc ty do 16n chuyén H' cho nhau, tao thanh polime no va
khong no,

C6H5(~CH2 _?HICHZMCH‘ + CGHS- —_— C6H5[>CH2—(I:H]'CH2—(I:H'"C6H5
|

X |n X X X

n

7 ¥
C6H5[CH2 —?H]‘CH—CH + 'CH—*CHz T?H_CHzTCGHS —
f I

n

—)C6H5 CHz—([:H CH=(EH + (I-“HZ'_CHZ _(i:H—'CHz C6H5
X Jo X X X

Hay géc ty do tuong tdc véi chat la ZH trong hén hop phan tng.

|
n X X In X

C6|‘15—CH2 —Cr—CHz‘-CH' + ZH-— C6HSICH2 ""(EH]‘CHZ'—(I:HZ + Z
|
X

b) Co ché'tring hgp cation (thi du trudng hap cdc olefin)

Nhiéu loai hop chét khong no c6 dang CH,=CHR hosc CH,=CR,, trong d6 R c6
thé 13 ankyl, phenyl, ankoxi,... Nhiing thém R nay c6 téc dung ddy e, 1am phan cyc hod
lién ket doi, do d6 chiing c6 thé twong tic véi cdc chit xiic tic ¢d kha nang nhan hoic
nhudng e dé r& thanh cacbocation hoac cacbanion tham gia phan tng tring hgp. Cic
phén ting tring hop loai nay goi la phan tng trﬁng hop ion. Dic diém cla tring hop ion
1a t6c do phan ng rét cao, vi & nhiét d¢ rat thip qud trinh tao thanh trung tAm hoat déng
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c6 nang luong hoat hoa thap. Tring hgp ion trong dung dich & mot s6 trudng hop duge
tién hanh trong khoéng nhiét do tir -130°C dén -50°C.

Tuy theo tinh chét cia xidc tic va dién tich ctia ion tao thanh ma ngudi ta phén biét
thanh trung hop cation va tring hop anion. Triing hgp cation xay ra khi ¢6 mit xic tic 1a
céc axit c6 kha nang cho proton nhu HCL, H,SOy, ... hoic 1a céc xic tic Friden - Craft
nhu AICl;, BF;, TiCly, SnCly,... hoac hdn hop xtic tic Friden - Craft. Co ché tring hop
cation xay ra qua ba giai doan.

) Thi du 1 : Trung hop stiren véi SnCl, 1am xiic téc.
*) Giai doan khoi mao
Stiren tuong tac véi SnCl, tao thanh phitc réi-sau d6 phitc niy tuong tic v6i mot-

phan tir stiren d€ tao thanh trung tam hoat dong - cacbocation :

SnCly + 2CH =CH —> [SaCly]”CH, ~CH-CH - CH
CGHS C6H5 C6H5

*) Giai doan phat trién mach

[SnCl4] CH, - CH CH, - CH + nCHj; = CH —
C6HS CsHs C6H5

. +
— [SnClyJ"CH, ~CH —CH, ~CH - CH, —CH
-H

*) Giai doan tit mach

Sy tat mach xay ra 1a do két qua cla sy va cham giita cdc ddu nguge dau clia ion
dang phat trién, kém theo su tch ra cdc chit xidc tdc vA xudt hién lién két doi & mot
trong nhitng mat xich cu6i cling cia phan tir polime :

[SnClyI"CHy ~CH -kcH2 ~-CH JTCH2 ~-CH —>
CgHs C6H5 n C6H5
— CH;-CH —{CH, -CH — CH=CH  + SaCl4
[ I
CeHs CeHs C6H5
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Thi du 2 : Trong mét vai trudng hop, khi dua xic tic Friden - Craft vao van chua
d& dé bit ddu qué trinh tring hop. Ching han, isobutilen khong tring hop ¢ nhiét do
thap dudi anh liudng ctia TiCl, néu khong c6 vét 4m, nhung néu h¢ ti€p xic véi khong
khi 4m, qué trinh tring hgp s& xay ra nhanh. Nuéc trong phén ¥ng nay déng vai trd chat
déng xiic tdc. Cic axit cling la céc chdt déng xiic tic cho tring hop cation.

*) Giai doan khoi mao

Khi chat déng xiic téc phan tng vdi chat xiic tdc, proton s€ tdch ra :
TiCl, + H,0 — H' + [ TiCl, OH]

Hoic TiCl, + HCl -» H" + [ TiCl, cly

Proton ndy tuong tic v6i phan tit monome dé€ tao thinh trung tam hoat dong la
cacbocation :

*) Giai doan phét trién mach

CH;
| | CH; .
CH3—(IZ+ + CH, =c< — (CH3)3C~CHp ~C-CHj.
CHj s CH;
CH, '
' i
(CH3);C-CH ~C* + nCH, = c< ——
b, CH;

+
— (CH3 )3C —{-CHz —_C(CH:; )2 _}hCH2 —C(CH3)2

*} Giai doan tit mach

Trong trudng hop nay, sy tit mach xay ra do va cham mach ion cacboni dang phat
trién v4i anion.

Xdc téc dugc tai sinh theo mot trong nhitng so d6 sau :

+
(CH3)3C —fCH; —~C(CH3), 3}, CH; ~C(CH3); + [TiCI,OH] —

CH;
(CH3)3C - CHa ~C(CHs); FCH, - c< + TiCly
CH,
OH
CH;
(CH3);C-£CH, —C(CH3); JCH=C( + TiCly + HO
’ CH3
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Hodc trong trudng hop diing HCI lam chét dong xic tac :

: +
(CH3)3CHCH, ~C(CH3)93CH, —~C(CH3)y  +[TiClClI~ —
CH

3
—  (CH3)3C +-CH, ~C(CH; ) 4CH, - + TiCly
o L \CH
Cl
. CHs
(CH )3 C-CHy ~C(CHy HCH=CC_ ~ + TiCly + HCI
| | | H,

T&c d6 chung cha tring hgp cation ti 1¢ thuén v6i ndng do xic tdc. Két ludn nay
hoan toan phit hgp v6i cdc dit kién thuc nghiém va xdc nhan co ch€ don phan tir clia

~ phan ¢ng ngit mach.

Tir co ché tring hgp cation trén cho thdy t6c do tring hgp cation con phy thude
vao do phan cuc:clia mdi trudng. Khi tang do phan cuc clia moi trudmg, téc do tring
hop va khéi lugng phéan tir cha polime téng 1én. Diéu ndy dugc xdc nhin qua cdc dif kién
trinh bay sau :

Trung hop cation p-metylstiren, néu diing dung moi xiclohexan thi téc d¢ trung
hop 1a 1,25 mol/phit va phan tir khéi ctia polime thu duge la 2040 ; néu dung moi 1a
nitrobenzen thi téc d6 trung hop 1a 150 mol/phiit va phén tir khai chia polime 1a 8300.

¢) Co ché tring hop anion

Cic nhém thé hit electron nhu NO,, CN, ... khi dinh vao cacbon mang noi doi
trong cac olefin cling 1am,phan cuc hod lién ket doi nén céc hgp chat nay ¢6 thé tuong
tdc vdi cdc chat xiic tic c6 kha nang cho electron, tao nén trung tam hoat dong la
cacbanion dé& tham gia phan ting triing hop, thudng goi 1 tring hop anion.

. Xiic téc ¢ thé ding khoi mio tao cacbanion la cdc amidua kim loai klcm nhu
KNHz, NaNHz, hoac hdp chat co - kim nhu CszNa C4H9Ll C4H9Na (C6H5)3CK
hoic kim loai kiém nhu Li, Na, K,...

Co ché triing hop anion ciing xay ra qua ba giai doan :

Thi dy - Trung hgp CH,=CHR (¥6i R : NO,, CN, CGHS, .} ding KNH, 1am xic
tdc, trong moi trudng NH; 1ong.

*) Giai doan khoi mao
KNH, -= K' +NH,"

NH, + CH,=CHR — NH,-CH,-CHR
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*) Giai doan phat trién mach
| NH,-CH,-CHR + CH,=CHR — NH,-CH,-CHR-CH,-CHR
NH,-CH,-CHR-CH,-CHR + nCH,=CHR —
| S NHZ—CHZ—CHR—[—CHZ—CHR—]n—CI—IZE HR
*) (Giai doan tit mach | |

Su tit mach xay ra khi cacbanion két hgp véi proton clia amoniac va téi sinh NH,
hoac két hop véi proton clia nudc hay clia cdc chdt la khac c6 trong hén hop phén ing :

NH, —CH, - CHR {CH, - CHR};CH, —~CHR +NH; —
— NH, -CH, —CHR {CH, -CHR};CH, ~CH,R + NH;
Hay : _
NH, - CH, - CHR {CH, —~CHR};CH, -CHR + H" >

' NH, -CH, - CHR {CH, —CHR};,CH, —~CH,R

- 5. Mét s8 yéu t8 anh hudng dén phan ing tring hgp va quan hé
gilta cdu tao monome véi kha niing triing hgp clia n

a) Anh huong ciia nhiét do

Nghién ciru dong hoc ctia qué trinh triing hop gdc da chi ra ring : khi tang nhiét
d6 s& lam ting t6c do clia tat ca cdc phan tng hod hoc ké ca tdc do cua cdc phan lng co
s trong ca ba giai doan tring hop.

Viéc tang t6c do hinh thanh trung tam hoat dong (giai doan khoi mao) va tdc do
phét trién mach 1am ting t6c d¢ chung ctia qué trinh chuyén hod monome thanh polime,
nhung déng thdi ciing 1am tang tc do tat mach, c6 tic dung lam chdm qua trinh chuyén’
" hod ndy, ridt ngén mach phan (ng va do d6 lam gidm hé s& tring hop, tdc lam giain phan
tir Khéi trung binh cita polime tao thanh.

b) Anh hidng ciia nong dg va bdn chdt cia chdt khoi mao

Néu tang néng do chit khoi mao, s& gbc tu do tao thanh khi phan huy tang 1én,
din t6i 1am tang s6 trung tam hoat dong va vi vy t6c d¢ trung hop chung cling tang.
Phan tir khéi clia polime tao thanh gidm tuong ty nhu khi tang nhiét do.

T6c do cha phan tng trung hop ciing phu thudc vao ban chat cia chat khoi mao.
Thi du : stiren hay acrilonitrin khi tring hgp véi benzoyl peroxit khoi mao thi toc do
phén tng tring hop tang, con khi ding chét khoi mao diazoaminobenzen trong cing
diéu kién thi toc do phan ing lai gidm. '
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c) Anh huong ciia néng d¢ monome

Khi tién hanh tring hop trong dung moi, téc d6 tring hop chung va phan tir khoi
cha polime tao thanh tang theo néng do monome.

d) Anh hudng ciia dp sudt

Ap suat vio khoang vai atm va ngay cd hang chuc atm thuc t€ khong anh huéng
dén qué trinh tring hop. Ap suét cao va siéu cao (3000 - 7000atm hodc hon niia) lam
tang khd nhiéu tGc d¢ cha phan \mg tring hop. Thi du : Qud trinh tring hop metyl
métacrylat khi cé mat oxi ciia khong khi & 100°C va 4p sudt khi quyén kéo dai i 6 gid,
nhung dudi 4p suét 3000atm chi'cdn 1 gid. ' '

e) Anh hudng ctia cdu tao monome 16i khd ndng tring hop ciia né

Péng hoc tring hop ciia cidc monome khéc nhau phu thuge vao céu tao cia ching.
Tsc do tring hop ciia olefin hoac diolefin phu thudc chi y&u vio do phan cyc cia phan
tir monome. Khi tang d6 phan cyc clia monome s& 1am ting kha nang phan Gng clia nd
va do d6 1am tang t6c do khoi mao tring hop (etilen, buta-1,3-dien déu c6 momen ludng
cuc biing 0 nén khé trang hop ; thuc t€ ching tring hop dugce 1a do bi phan cyc nhd anh
hudng clia dung moi, chit khoi mao).

Din xudt the cha cc hidrocacbon chua no c6 nhém hiit hay ddy electron déu lam

ting do phan cuc phan tir nén ndi chung déu dé trung hop theo ci co che gbc va co
ché ion.

Din xudt the cang d6i ximg, tring hop cang khé, va nguge lai dan xuét the cang:
bdt d6i xing cang dé tring hop. |

Ngodi ra, cdc géc tu do tao thanh tir monome phan cuc do lién hop lai ludn udn
kém hoat dong. Diéu nay duogc gidi thich 1a hoat tinh clia g&c ty do gay nén do sy cé mat
clia e doc than khi e khong cip doi nay lién hop véi cdc lién két khac, ddm may e giam
di va hoat tinh cia géc bi giam. Vi vay, céc gdé tu do hoat déng nhét dugc tao thanh tix
monome khong bi hoat hod bai hiéu tng lién hgp. _

Hiéu ing lién hop trong monome cang nhé, kha nang phan tng ciia gdc tao thanh
t monome cang cao. Chang han, monome vinyl axetat it hoat dong, hi¢u ing lien hop
clia né gin bang 0, s€ cho goc tu do rat hoat dong. ‘

R +CHy=CH  —> R-CHy-CH’
|
OCOCH; OCOCH;
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Tr4i lai, monome stiren hoat dong lai cho g6c khong hoat déng, Vit

R+CH,=CH — R—CHQ—(:JQ
§

A

Hon nira, cdu tao cia monome khéng nhiing &nh hudng dén kha nang tring hop
chia ching va do d6 dén téc do phan tmg ma con dnh hudng dén céu tao mach phén tir
polime.

Thi du : khi triing hgp stiren, cac phan tir ciia nd ¢6 thé két hop vdi nhau & vi tri @,
B (dau ndi véi dudi) :

. —CH,—CH = CH, ~ CH~ CH, ~CH—

Hoac o, o (dﬁu no6i véi dau) :
-—CHZ—CH-(fH—CHz-CHz—(IZH-(ITH—CHz—-

00 OO0

| Néu theo kiéu két h(_)‘p'a, B thi pha‘n' tir hoat dong ban ddu (ion hodc gdc) phai dinh
vao Cp ! :

R+CH,=CH - R-—(:Hz-(@ \

| A
K*+CH,=CH — K -CH,-CH $
I

A" +CH,=CH —» A-CH,-CH
O

Dé thu duge polime o, & cin c6 su két hop clia gbe hodc ion vao Cq !
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R+CH=CH, - R-CH-CH; )
K*+ CH =CH, — K- CH- CH, >
it

A +CH=CH, - A-CH-CH,

J

So sanh c4u tao ctia cdc gdc va ion tao thanh (I va II), ta thdy rang n€u két hgp vao
Cp ¢6 10i hon vé mat nang lugng vi & day cac goc va ion it hoat dong dugc tao thanh do
su lién hop véi vong benzen (trudng hop I). Trong nhimg g6c va ion nhéan duge bing
cdch két hop vio Cg, khong c6 su lien hop véi e doc than cia g8¢ ty do cling nhu vdi
cacbocation hoic cacbanion (trudng hop II). Vi vay, phan tng phét trién mach trong
tring hop gdc, tring hop cation va anion dé tao thanh polime o, {3 s& chiém uu thé,

Mot s8 dan xudt cia anken chifa nhiing nguyén tir hoiic nhém the ¢6 thé tich 16n,
ngoai y&u td nhiét dong con chi yé€u 1a y&u 6 4n ngit khnﬁng gian 1am giam kha ning
tham gia phan (ng trung hop, tham chi cé chdt khong thé tring hgp duge, nhu
1,1-diphenyletilen (CgHs),C=CH,, tri va tetraphenyletilen, vinyliden bromua CH,=CBr,,
vinyliden iodua CH,=CI,, ngoai trit CF,=CF, tham gia tring hgp dugc vi nguyeén ti flo
c6 thé tich nhé gdn gidng clia nguyén tir hidro.

6. Cac phuong phap tién hanh tring hop

Cho téi nay, ngudi ta di bi€t duge mot s6 phwong phap tring hop co ban sau :

a) Phuong phdp tring hop khoi |

D6 13 phuong phép tién hanh tring hop polime & tudng ngung ty, khong dung
dung moi. Két qua ciia phan img tring hop bang phuong phéap nay la mot khéi polime

rén, déng rihat, c6 hinh dang cla binh tién hanh phan ing. Nguoi ta thudng ti€én hanh

tring hop khéi c6 céc chat khoi mao 1A cdc peroxit hifu co va cd thé tién hanh tring hop
nhiét hodc quang. '

Viéc dua polime ra khoi binh phan tng va ché bién thanh san phdm gap nhiéu khé
khan. Vi vay, sit dung phuong phép tring hop khdi chi c6 1gi trong trudng hop polime
thu duoc c6 thé dem sir dung ngay ma khong cén ché€ bién thém nita. Véi stiren, metyl
metacrylat, ... ¢6 thé sit dung phrong phép nay. '

331



b) Phuong phdp tring hop dung dich

Tring hop dung dich ¢6 thé duoc tién hanh theo hai phuong phap. Phuong phéap
thir nhat goi 1a phuong phap “vecni”, trong dé moi truong phan tng 12 dung méi hoa tan
duge ca monome lan polime. Dung dich polime thu dugc goi 13 “vecni” va cit thé ma
diing hoac ¢6 thé téch polime ra bing cdch lam ket tia hoac 1am bay hoi dung moi.

Theo phuong phép thit hai, ngudi ta tién hanh tring hop trong mot chat 1ong chi
hoa tan monome ma khong hoa tan polime. Polime tao thanh & dang ran s& ling din
xudng va c6 thé tich ra bang cdch loc.

Trang hop xic téc chlt y&u duge ti€n hanh trong dung dich..
¢) Phutong phdp triing hop nhii tuong

Tring hop nhil tuong Ia phuong phdp duge st dung réng rii nhat trong cong
nghiép d€ san xuét cic loai polime téng hop Trung hop nhi tuong xay ra véi téc do 16n
9 nhiét do tuong d6i thap, diéu d6 cho phép thu dugc polime 6 phan t0 khéi trung binh
khé cao. Khi tring hop, ngudi ta ding nudce 1am moi truong phan tdn dé tao nhii twong
chira khoang 30 - 60% monome.

Ngudi ta thudng trung hop nhii twong véi cdc chét khoi mao tan trong nudc
nhw pesunfat, peborat, hidro peroxit. Ngodi ra con sit dung khd rong rai hé khoi mao oxi
hod - khit trong tring hop nhil tuo'ng, vl nhimg h¢ nay c6 hiéu lyc dac biét trong moi
trudng nuée. '

Bang phuong phdp tring hop trong diéu kién néi trén, nhil tuong monome &
chuyén hoé thanh hé rdt phan tdn cia polime (latex). Latex nay dugc st dung truc ti€p
dé gia cong hodc tir d6 tach polime ra khéi he.

d) Phuong phdp triing hop trong uténg rdn

Trong tuéng rin & nhiét d6 thap hon nhiét do néng chay clia monome, nhiéu
hop chat c6 thé tring hop (trong s6 d6 c6 ca nhu‘ng hop chat khong tring duoge trong
trdng 1ong).

Tuy nhién, cic phuong phdp khoi mao tring hop trong tudng ran bi han ché hon
nhiéu so véi trung hop trong tuéng 16ng, vi da s§ céc monome két tinh & nhiét do thap va
do d6 khong c6 kha nang hoat hod bing nhiét. Su phan b3 déu chat khoi mao hodc chit
xlic tdc trong tuéng rin ciing gap kho khan. Béi vay, phuong phdp phé bién nhat dé khoi
mao tring hop trong tudng rin 12 bic xa hod hoc. Trong mot vai trudng hgp, ngudi ta sir
dung khoi mao quang ho4.
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Trong trudng hgp & tuéng ran c6 mat chét khoi mao, ngudi ta cling dung phuong
phip déng ngung tu hoi monome va chat khoi mao trén bé mit qué lanh.

I1. PHAN UNG TRUNG CONG HGP (POLIADDITON, NONUMPUCOELUPEHUS)
1. Dinh nghia

Phan (g tring cong hop hay con goi I phan ing tring hop bic (hay phin tng
tring hop ddi chuyén) 1a phan tng cong hop lién tiép nhiéu phan tir nhé (monome)
thanh phan tir 16n (polime). Thi dy : tring cong hop diisoxianat véi diancol dugc
pohurctan

nOCN-R; -NCO + nHOR,0H —» 7C-NH- Ry —NH- C- ORZOT
0
n

) phan iing trén, OH cta ancol di cong vao lien két doi C=N cua isoxianat, hay
n6i khéc di 12 nguyén tir H clia ancol di ddi chuyén dén gﬁn vao nguyén tr C cila lién
két doi C=N clia isoxianat, nén phan dng cdn c6 t¢n la tring hop ddi chuyén. Phén ing
nay con c6 tén 12 tring hop béc vi phan ting dié&n ra nhanh theo ting budc cong hgp.

2. So d6 phan itng

Phan mg trung cong hcp dusomanat véi diancol thanh poliuretan dién ra theo 5o
dé sau : oy
HY

P &

T |

0=C= N—R—N C O+O R'- 0H—=>O=C=N—R—NH(|'I,‘O—R‘-OH(1)
--------------- | o)

0=C=N-R—NH(I;0—R'-01'{ + o—c—N—R-N_c_o - @)
' 0} . !.T.-_-.--....----J

- 0=C=N—R—NH(I%O—R'—O(l'.I‘NH—R-N=C=O

O=C=N—R-NH(%O—R'—O%NH~R—'I‘~FI=§=O + HO-R'-OH - (3)

N 0=C=N—R—NH(EO—R'—O%NH—R—NH(EO-—R'—OH > ..
0 .
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3 Cd ché& phan ng

Tuy theo cdu tao clia cic monome va diéu kién ti€n hanh, phém ting c6 thé dién ra
thea co ché cong nucleophin, cdng gdc hay cong electrophin. Thi du, phan dng diéu ché
poliuretan dién ra theo co ché cong nucleophin lién ti€p nhau :

B S
0=C=N-R,-N2 %f .0—R,-OH —> 0=C=N-R,~N- G-O-R,-OH —
+
O . O '

O=C=N—R,—N—(I?—-OR2—O—-H (1)

H B
P
0=C=N-R,-NH-C-O-R, _0: "+ CEN-R,-N=C=0 -

- -""b

0=C= N—-RI—NH-C O-R,~ {0)-c N-R,~N=C=0 —
-+

0=C=N—R,—NH—%‘-—O—Rf—O—%—NH-—RI—N:C.—-O (2)
O

vy 8 |
0=C=N-R,~NH-C-0-R;~0-C-NH-R,-K= Q¢+ O-R ~OH - ..
0 O G

4. Diéu kién monome

Céic monome tham gia phan (ng trﬁng cong hop phai c6 hai nhém chifc ¢6 kha
nang cong hop v6i nhau. Néi khéc di, néu mot loai monome ¢6 hai nhém chic ¢6

nguyén tir H linh dong (nhw HO-R-OH, H,N-R-NH,) thi monome kia phai ¢ hai
nhém chitc khong bdo hoa ¢6 kha nang ti€p nhin nguyén tir H (nhu OCN-R-NCO,

CH,=CH-R-CH=CH,, CH=C-R-C=CH, C& —CH-R-CH-CHj ). Néu chi c6 mét
loai monome thi monome &y phai c6 déng thdi nhém chitc ¢6 nguyén tit H linh dong
(nhu HO-R-NCO, CH,=CH-R-OH....).

Néu monome ¢6 ba nhém chic hoat déng ;v.é tao ra polime phan nhdnh hoac
polime mang lwéi (nhw CH,OH-CHOH-CH,0H, OCN-R-NCO, ...)

NCO
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5. Mét s8 polime triing cong hop

a) Poliuretan

| I |
n OCN-R,-NCO + n HO-R,~OH — -[_—c——NH—R,—NH—c0—0~R2—o{;

CH, -
—R,— ~{CH,]—, —[CH,])¢~. @’ @CH o
- ’ 3

“R;~ : —[CH,},—, —[CH, ], ~CH,~CH,00C~[CH,},-COOCH,~CH,— ...

b) Poliure hay policachamit

nOCN-R;-NCO + nH;N-R,-NH, —» ﬁ—'NH—Rl-NHCO-NH—Rz-NH}
(0]

n

.¢) Poli(diepoxit | diamin)

nCHy ~CH-R;~CH~CH, + nHyN-Ry-NH, —>

o7 o

~— +CH,; -CH-R, -—(EH—CHQ —-NH-R, -NH
{
OH OH n

d) Poli(ankadiin | diankylsilan)

Rl R2
| ' |
nHC=C-R;-C=CH + nH-Si-H — {CH=CH—R;CH=CH—SE%
) |
R2 : R2 "

1. PHAN UNG TRUNG NGUNG

1. Dinh nghia

Trung ngung 1a phan ting két hop cia nhiéu phan tir nhd (monome) thanh phén ti
16n (polime) kém theo su tdch ra cdc chat don gian (nhu nuée, amoniac, hi_dro clorna,...).
Khic v6i sin phdm tring hgp, san phdm tring ngung c6 thanh phén nguyén 16 °
khong tring v6i thanh phdn nguyén t6 ciia cdc chit ban d4u. Phan img trung ngung dic
trung cho céc hgp chit trong thanh phin c6 chita cdc nhém chitc. Khi cic nhém chic
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nay phan tng v6i nhau s& téch ra phan tir céc chét don gian va tao thanh nhém chiic mdi,
lien k&t nhitng phan con lai cha phén tir chét phan Ung.

Thi du, tring ngung axit w-aminoenantoic dé diéu ché polienantoamit {enan) :
NH,-{CH,}c-COOH + NH,-[CH,},-COOH — NHZ—[CHZ]FCONH—[CHﬂG—COOH +H,0
NH,-[CHy}s-CONH-[CH,]5-COOH + NH,-[CHylg-COOH > |
- NH,- [CH,]¢-CONH-[CH, 6~ CONH-[CH,](-COOH + H,0

...................

HANH-[CH,)¢-CO ¥;-{OH + NHy-[CH,]-COOH —
N HNH-[CH,]s-CO%0H +H0

Qua thi dy trén cho thdy, sau mdi phan dng ngung tu o & mot hop chat méi hoan
toan bén va ¢6 s6 nhém chifc nhu clia chat ban ddu duge tao thanh. Qué trinh phat trién
mach c6 thé xay ra bing tuong téc cha cdc phan ti monome v6i doan mach polime hoac
tuong téc giita cc doan mach polime véi nhau.

2. Didu kién ciu tao cia monome tham gia phan {ng trung ngung

Céc monome mudn tham gia phan dng tring ngung thi trong phén tir phai c6 tir hai
nhém chiic ¢6 kha ning phén dng trd lén. Hai nhém chic d6 c6 thé khdc nhau, hoic
~ gi6ng nhau nhu NH,-{CH,]s-COOH, HO-{CH,]c-COOH, HOOC-[CH,],~COOH

NH,-[CH,]¢- NH, HO-CH,~-CHOH-CH,0OH., ... '

Nhitng monome ¢6 hai nhém chifc s€ tao ra nhiimg polime cé cdu tao mach théng
dai nhu & thi du trén. Néu mot trong céc monome c¢é ba nhém chic tr& 1&n thi polime tao
thanh c6 cdu tao mang lu6i khong gian ba chiéu.

Thi dy, sin phim tring ngung glixerol vdi axit phtalic :

n CH,OH-CHOH-CH,0H + m HOOC-C¢H,~COOH =

-

tl)oc—cﬁH4—coc|> 00C-C{H,-CO0 0
.- = O-CH,~CH-CH, CH,~CH-CH, CH,~CH-CH;~0- -
00C | €00
CH, Ctl
oc cop )
.+~ O~CH,CH—CH, CH,~CH-CH, CH,~GH-CH-0~ -
00C-CH,~C00 00C-CH,<€00 O

|
336 :

2
¥



N
g

3. Cac loai phan Ung tring ngung

Phén ting tring ngung trong d6 chi c6 cdc phan t&r cling loai tham gia goi 1 phan
ing trung ngung dong loai. Thf dy, tring ngung axit W-aminoenantoic (da trinh bay &
trén). Con phan ting tring ngung trong do6 cdc phan tir khdc loai tham gia dugc goi la-
phan ng tring ngung khac loai. Thi du, tring ngung axit adipic v2 hexametylendiamin
tao thanh poli(hexametylendipamit) :

nHOOC-{CH,],-COOH + nH,N~{CH,]c-NH, —
HO OC-[CH,},-CONH-[CH,]¢-NH};H + (2n-1) H,0

Hoic phan ing déng tring ngung hexametylendiamin, axit adipic va axit terephtalic :

n NH,—[CH,]-NH, + m HOOC—{CH,],~COOH +p HOOC-@—COOH -

—->.--—NH—[CHZ]6—NHC0-[CH2]4—C0NH-[CH2]G—NHCO-@CO—---

4. Dic diém ciia phan itng triing ngung
a) Chiéu huong ctia phdn iing thicong phitc tap
Trong phan L’fng tring ngung, do phan tir monome ¢6 hai (hoac hon hai) nhém
chifc ¢6 kha nang phan iing nén c6 thé xdy ra theo cdc chiéu huéng khic nhau.
- Thi dy, khi dun néng axit g-aminocaproic trong tuéng ngung tu, phan ng trung
ngung xay ra tao sin phdm polime :
nH,N-[CH,]s-COOH — H-NH-{CH,]5~-CO3; OH + (n-1) H,O

Déng thdi ciing Xy ra phan img néi phan tao thanh vong :

NH
™~
CO
b) Qud trinh phdn ing fuén thudn nghich

Néu mot monome khong c6 kha ning tao vong thi chi ¢6 phan tng tring ngung.
Su phét trién mach phﬁn t& khi tring ngung duge thuc hién do sy ¢6 mit cac nhém chite.
Két qua chia mdi phan ng ngung t cd s 1a tao thanh céc hop chét bén, c6 thé tich ra
khoi moéi truomg phan tng. Cdc hop chit méi ndy lai chifa cdc nhém chitc ¢6 kha nang
phan ing va do d6 ti€p tuc tham gia vao qud trinh ngung tu sau. Sy tuong téc cha cic
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phan tir nhr vay dén t6i tao thinh mot mach dai hon ma s6 nhém chiic cha phan tir
md&i khong khac v6i s6 nhém chite clia phén tif ban ddu (xem thi du tring ngung axit’
®-aminoenantic).

Nhu vay, ¢6 thé cho ring phan tir khéi clia polime khi tring ngung s& 16n vo cung,
va cudi cling tat ca cdc phan tir monome s& bién thanh mot phan tir khéng 16. Nhung
trong thuc t€, trdi lai chi thu dugc polime ¢ phan tir khéi han ché. Diéu nay duge giai

thich la cdc phan iing trung ngung, ciing nhu cdc phan ing ngung tu déu la nhitng phan
ing thuan nghich.

¢) Phdn itmg phdn huy khi tring ngung

Phan tlr khéi cha sén phdm trang ngung do trang thdi can bing ciia hé xdc dinh.
Truée khi dat t6i can bing, thanh phan cla hén hop déng déng polime lién tuc thay ddi
do céc phan ting phan bé lai mach. Trong s& cdc phan iing d6, bén canh phan éng tring
ngimg con ¢é cic phan tng phan huy duéi anh hudng cla chat tach ra (H,0, HCL,...) va
chi y&u 12 do sy tham gia clia cdc ciu tlr ban dau. Ching han, ngudi ta da xac lap duoc
13 khi 16ng hop polieste, cling v6i phan dng thuy phin con c6 thé x4y ra cdc phan tng
trao d6i este va khi t6ng hop poliamit, con ¢6 phén ting trao déi cdc amit,...

5. Cac phuong phap tién hanh phan iing tring ngung
a) Tring ngung trong khoi néng chdy

Néu cdc ciu tir ban ddu va polime bén & nhiét dd néng chdy, qua trinh trling ngung
¢6 thé tién hanh trong khéi néng chédy, thudng & nhiét dé 200 - 280°C. Piéu rdt quan
trong la phdi bio dam gia nhi¢t déu hén hop phan ting. B¢ gidm kha ning xay ra cic
phan ving phu (oxi hod, phan huy, decacboxyl hod,...), ngudi ta tién hanh phan Gng tring
ngung trong moi trudmg khi tro va thudng két thiic trong chan khéng dé cé thé loai hoan
toan cac don chat tich ra trong qu4 trinh phan tng.

b) Triing ngung trén bé mdr phdn chia cua hai wiéng long khong hoa tron trong
nhau (dang chit y)

Ngudi ta da téng hop polieste, poliamit, poliure va nhiéu polime khdc theo phuong
phép nay. Thi du, dé tdng hop poliuretan ngudi ta diing piperazin va etylen clofomiat :

0 0 : 0 0
NTUH +2C-0CBCH 00l H -{—N\_)\I—C—O—CHZ—CHZ—O—C—]— Cl+ 2n-DHCI

Piamin tan trong nudc, etylen clofomiat tan trong benzen hoac clorofoc Phan ng
tring ngung xay ra trong tuéng hifu co, cdc phan tir diamin s& khué&ch tan vao trong doé,
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HCI t4ch ra nhanh chéng di vio tuéng nuéc vi ¢ hé s6 phan bd 16n. Polime tao thanh ¢
dang mang trén bé mit phan chia hai tuéng 1ong va lién tuc dugc kéo ra khéi moi trudng
phan ing.

c) Tring ngung trong dung dich

Ut diém cta phuong phdp nay l1a cé thé tién hanh phan tng & nhiét 46 tuong dai
thap. Phuong phédp tring ngung trong dung dich dugce st dung trong céng tic nghién
cttu, nhat 12 khi cdc c4u t&r ban ddu va polime khong bén & nhiét d§ néng chay.

d) Tring nging trong twong rdn

Tring ngung trong tudng rin ciing nhu tring hgp, xay ra véi t6c do cao & gin

-nhiét 46 néng chay cita monome.

Nhiing cong trinh nghién cfu dong hoc cla phén tng tring ngung ®-amino axit
trong tuéng ran da chi ra ring phan mg ¢ tinh tu xdc tdc, nghia 1a t6¢c d6 phan (ing tang
lén theo tién trinh phan ng.

Phan Gng tring ngung trong tuéng rin c6 ¥ nghia 1on doi vdi viée tdng hop polime
tir nhitng monome dé bi phan huy & nhiét d0 néng chay. '

Gén day ngudi ta di chitng minh ring, phan ing tring ngung trén bé mat phan
chia hai tudng c6 thé tién hanh ngay ca khi ding mot trong hai téng & dang két tinh.

IV. SO SANH PHAN (NG TRUNG HOP, TRUNG CONG HQP VA TRUNG NGUNG

Phan émg tring hop, tring cong hop va tring ngung ¢6 mot s6 diém gidng nhau va
khéc nhau co ban nhu sau :

Béang so sanh

. Phdn img Phdn iing Phdn ing
Muc so sénh L R R .
- tring hop trang ngung tring cong hop

1) Budc phan ing Keét hop Ngung tu Cong hop

2) Monome Khoéng bdo hoa | C6 it nhét 2 nhém chic | C4 it nhét 2 nhém chic
c6 kha nang ngung ty [ ¢d kha nang cong hop
véi nhau. v&i nhau.

3) San phdm Polime Polime + chdt bj loai | Polime
(1,0, HCL, H,...)

4) Thanh phin nguyén Gio'hg nhau | Khic nhau Gifng nhau

t6 cha polime (so vé&i

IMOnome)
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s4. GIE1 THIEU MOT SO POLIME TIEU BIEY

I. CAC POLIME TRUNG HQP.

1. Polietilen (PE)

Polietilen dugc diéu ché bing phuong phép trung hop géc dudi tic dung cua 4p
sudt cao hoac bang phuong phép tring hgp ion & dp suit thudng hay dp suat vua.

nCH, =CH, TXI(;-—) 4CH; ~CHy ¥,
A

Polietilen duge tring hop duéi 4p suat 1.000 atm, nhiét 46 100 - 300°C, dung chat
khoi miao 1a O, (néng do 0,05 — 0,1%). Nghién cifu vé cdu tric cho thdy rang phan tir
polietilen duge tao thinh dudi dp susl cao khéng hoan toan 1a mach thing ma c6é mot s6
it 12 mach nhanh.

Theo phuong phép tring hop & dp sudt vira, ngudi ta tién hanh tring hop etilen &
ap suat khi quyén va nhiét do thudng véi sy ¢6 mat clia nhom trietyl AI(C;Hs); va titan
triclorua TiCl;. Phan {mg xy ra trong dung moi khong phan cuc (ddu hod), hoan toan
khong c6 oxi va do dm. |

O nhiét do phong, polietilen 12 chat rén trang, khong hoa tan lrbng bat ki dung méi
nao. O phiét do cao hon 70°C, né bi truong va hoa tan trong cacbon tetraclorua,
tricloetilen, toluen, xilen,... khi 1am lanh né lai tich khéi dung dich. Polietilen ¢6 d¢ bén
hod hoc va d6 bén véi nude 16, ¢6 céc chi s6 co lf va cach dién cao. '

2. Polipropilen (PP)

Khi tring hop propilen bing phuong phap tring hop géc s& tao thanh san phim
16ng, khoi luong phan tir thap. Polipropilen cao phan tir diéu hoa 1ap the duoc di€u ché
bing cach tring hop propilen ¢ mat xiic tac dac biét (hén hop AC;Hs); va TiCls) :

nCH,=CH , {CH,-CH
] e [
CH, CH3 ),

Polipropilen diéu hoa 1ap thé 13 chat rén tinh thé, c6 cdc chi s6 ¢o li va cich
dién cao, khdi luong phan tir 60.000 dvC, nhiét do néng chiy 164 — 170°C, ti khoi
0,92 g/cma. N6 bén véi axit, kiém, ddu ngay ca & nhiét d cao. G phiét do thudng nd
khong tan trong dung méi nao. Chi & nhiét d6 cao hon 80°C né tan trong hidrocacbon
thom va parafin clo hoa.
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3. Poliisobutilen

Poliisobutilen dugc diéu ch€ bing phuong phdp tring hop ion isobutilen trong
dung méi hexan & nhiét do khoang -80°C véi xic tac BF3, AICl; hoac halogenua ciia
kim loai nhiéu hod tri khic :

CH,
CH3 I
C=CH, — C-CH,
" cn3
CH,

Polime thu duoc ¢6 khoi lugng phan tir khodng 20.000 ~ 400.000 dvC, & trong
0,91 - 0953 g/cm3, tan trong céc hidrocacbon va cdc dn xuat halogen cia ching ; n6 ¢6
tinh chat gidng cao su, bén véi 4m, axit va bazo yéu ; c¢6 chi s6 cich dién cao, chiu duge
nhiét do tir —50°C dén 100°C.

4. Polistiren (PS)

Polistiren dugc diéu ch& bing cdch tring hgp gbc stiren theo phuong phap khéi
hodc nhil tuong, v6i chat khoi mao peoxit

l'lCH2 =(I:H peroxit CH2 CH
CeHs CsHs "

Dit kién thuc nghLem cho biét cic nhém phenyl trong phan tir polistiren nim & céc
vitril,3:
..—CHp - (IZH CH; - CH -CH; - CH-—
CgHs C6H5 C6H5

Polistiren ki thuat c6 khéi lugng phéan tir 70.000 — 200.000 dvC, la chat ran trong
suét, 1 khoi 1,05 - 1,07 g/cm3 : n6 tan trong cdc hidrocacbon thom, bén véi rugu, nude,
axit va kidm. La chat cdch dién rat t6t, nhung do bén co hoc va do6 bén nhiét twong déi
kém (dun néng trong khong khi dén 150°C da bat ddu phan huy ; néu khong c6 oxi, bén
vitng dén 250°C). - |

5. Poli(vinyl clorua)

Poli(vinyl ¢ lorua) duoc diéu ché bing phuong phip tring hop nhii tuong vinyl
clorua nhd chat nhii hod gelatin va chét khoi mao peroxit & nhiét do khoang 50°C, 4p
sudt 6 atm :
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nCH2=(]3H peroxit CH2—4CIJH
Cl t©,p Cl

Theo cdc dit kién nghién cdu cdu tric hod hoc, cic nguyén tr clo trong phan tu
poli(vinyl clorua) ciing ndm & cac vitri 1,3 :

+~~CHy ~CH~CH, ~CH-CH, ~CH-CH, ~CH-.
|
o & a a

Polime c¢6 cfu tao phan t&r mach thing, rat it nhinh.

Pili(vinyl clorua) ki thuat ¢6 khéi lugng phén tir tr 18.000 — 30.000 dvC, ti khéi
1,3 - 1,46 g/cm khong két tinh duge, phan huy & 130 - 150°C, tan trong xeton,
hidrocacbon clo hod vA este, d& tan nhdt 13 trong céc hdn hgp dung méi phan cuc va
khong phan cuc nhu axeton, cacbon sunfua hay benzen ; bén véi axit va kiém & 20°C.

6. P_olitetraﬂoetilen _

Politetrafloetilen diéu ché€ bang cich tring hop nhii twong tetrafloetilen véi xiic tic
peroxit :

nCF, =CE, -~ {CF, -CRY,

Polime thu dugc néng chiy & 320 - 327°C, c6 ti khéi 2,1 - 2,3 g/cma. Tinh chat
clia né khéng thay_déi_ trong khoang nhiét do tir -100°C dén 250°C. N6 khéng tan trong
mot dung moi nao ; ¢6 do bén hod hoc rit cao, ngay ca véi cic axit manh nhu axit
sunfuric, nitric, clohidric hay kiém,... D6 cdch dién clha polime nay ciing rit cac.

7. Poli(vinyl axetat)

Poli(vinyl axetat) duo:c diéu ché bing cdch tring hgp goc vmyl axetal vii tat ca
cac phuong phdp trung hop d4 biét :

nCH, =CH , fou,-cH
—
OCOCH, OCOCH; |_

Monome ngodi cich diéu ché tir axetilen vdi tic dung clia axit axetic, c6 thé diéu
ché bing axetandehit trén anhidrit axetic vdi su c6 mat clia axit sunfuric -

CH3 ~CHO + (CH3C0),0 —> CHy=CH + CH3COOH
OCOCH;
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Poli(vinyl axetat) c6 ti khéi 1,19 g/cm3, khai luong phan tir 35.000 - 50.000 dvC.
3 nhiét do 150°C, né bi phan huy gidi phéng ra axit axetic. N6 dé& dang hoa tan trong
cac dung moi nhu ruou, este, hidrocacbon thom,...

8. Poli(metyl metacrylat)

Polime téng hgp tlr este clla axit metacrylic ¢6 tim quan trong Idn trong ki thuat.

“Trong s6 d6, quan trong nhat 1a poli(metyl este) réi dén polime ety! este, propyl este,

butyl este.

Poli(metyl metacrylat) dwgc di€u ché bang phwong phdp tring hgp géc nhii tuong
metyl metacrylat & néng véi chat khoi mao 12 peoxit hitu co va ¢6 dnh séng 1 ngoai :

CH; CH,
. . I . !
: t
COOCH; COOCH;4
n

San phim polime ¢6 khéi lugng phan tir 50.000 - 200.000 dvC. N6 la chét ran
trong sudt nhu thuy tinh, tan trong xeton, este, hidrocacbon thom, hidrocacbon clo hod ;
chiu nhiét v cé do bén co hoc cao. ' '

9. Poliacrilonitrin

Poliacrilonitrin duge di€u ché bing céch tring hgp gbc nhil tuong acrilonitrin khi
¢6 chét khoi mao peroxit hoidc cdc hgp chat azo :

nCHy =CH _peroxir | {CH,—CH
CN ON |

Nhiing su chuyén hod hod hoc cla polime chimg to ring cdc nhém xianua nam &
cicvitril,3:
..—CH, -CH-CH,4 _(I:H_CHZ -?H-—
' I
CN CN CN
Poliacrilonitrin 14 chat rin v6 dinh hinh, mau tring, khéi lugng phén tir 40.000 -
150.000 dvC ; phan huy & 225°C ; tan trong céc dung mdi nhu nitrinhidracrylic,
nitringlicolic, nitrinmalonic, dimetyl fomamit, ...

Poliacrilonitrin ¢6 do bén nhiét cac va cic chi s co 1i tot. Dic biét dd bén vdi dnh
sdng cta né hon hin hdu hét cic polime da biét.
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10. Polibutadien

Truéc day, ngudi ta diéu ché€ polibutadien bang phuong phdp tring hop khéi
buta-1,3-dien v6i Na lam xdc tdc. San phdm c6 tinh dan héi va dugc goi la cao su buna.
Hién nay, ngudi ta diéu ché polibutadien bang tring hgp géc nhil tuong véi cic chat
khoi mao peroxit hay diazo.

Khi trang hgp goc, cdc phan tlr butadien c6 thé két hgp véi nhau & céc vitri 1, 4
tao thanh polime mach théng c¢é lién két doi & mach chinh :

1 4
++—CHy —-CH=CH-CH5 -CH, -CH=CH-CH; — -

hodc ¢6 thé két hop tai cdc vi tri 1, 2 tao thanh polime c¢6 mach nhdnh chifa lién két d6i :

1 2 .
~~CHp ~CH-CH ~CH-CHy ~CH-
| |
CH CH CH

1l I il
CH, CH, CH,

Ngudi ta da xac dinh dugce su sap x€p tuong hd gifta cdc maét xich trong phan tit
cao su butadien bang cdch ozonit héa 16i thuy phan san phdm, cho thdy trong phén tir
polime ¢6 ca hai loai cau tric 1,4 va 1,2.

Ti 1¢ hai lb@i céu tric nay thay déi ty theo didu kién téng hgp polime. Muén thu
dugc polime ¢6 ciu tric chi yéu 1,4 ngudi ta ding hén hop xiic tic Al(C,Hs); va TiCl,
trong tring hop buta-1,3-dien :

nCH, =CH-CH=CH, > {CH, -CH=CH-CH,}

Khdi lugng phén tir cha polibutadien ki thuat khoang 45.000 - 80.000 dvC. N6 tan
trong benzen, cdc din xudt halogen cha hidrocacbon thom va béo.

11. Poliisopren

Poliisopren L3 thanh phdn chii y&u cia cao su tw nhién. Poliisopren dugc t8ng hop
biing phuong phép tring hop nhil tuong isopren véi su ¢6 mit clia peroxit hoac hop chat
diazo hay xuc téc 1a hén hgp TiCl, va Al(C,Hs); :

nCH, =C-CH=CH, _X., {CHZ‘%CH'CH?T '
&, CH, )

Polime thu dugc c¢é khéi lugng phan tir trung binh vao khoang 200.000 dvC.
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Néu didu ché theo phuong phép dimg chat khoi mao peroxit, san phdm thu dugc ¢
tinh chat thua kém cao su tu nhién do polime cé cau tao khong diéu hoa, cidc mét xich
co s& két hop véi nhau theo kiéu trans-1,4 ; cis-1,4 (xem muc §1.3. Cau tnic lap thé

* cla polime).

Néu diéu ché theo phuong phap diing hdn hop xiic tic ANC,Hs); va TiCly s& thu
dugc polime c6 cdu tric dieu hda theo ki€u chil y€u 1a cis-1,4 gi6ng cao su thién nhién
nén ciing cé tinh chat gdn gidng cao su nay :

CH, CH,
C=CH CH
/ N 2

/ N / N/ ~N
ey = CHE CHZ /C = CH CHZ ’ CHz'_‘"
CH,

Il. CAC POLIME TRUNG CONG HOP

1. Poliuretan

Poliuretan 13 este cha axit dicacbamic RO(NHCOOH), va glicol, ¢6 cdu tao

CNH-R-NHCO-R'-0
|
O 0 .

C6 nhiéu phuong phép diéu ché poliuretan, phé bién nhat 13 phuong phédp triung
cong hop diisoxianat vdi glicol.

: C-NH-R-NH-C-O-R'-0O
nOCN-R~NCO + nHO-R-OH — (ﬂ) 1l
n

Khi nguyén li¢u ban ddu 1a chat ¢6 s nhém chic 16n hon hai, poliuretan di€u ché
duge s& cé cdu tric khong gian. Poliuretan mach thing tan trong cdc axit vo co dam
dic, bén véi 4nh sdng va oxi. Peclon- U dugc sir dung nhiéu nhat trong ki thuat nd la
poliuretan diéu ch€ tir hexametylen diisoxianat va buta-1,4-diol :

%—NH—Kﬂgk—NHe%O—KHQh—O
o! - 0 .

Khéi lugng phan ti cha peclon—U 13.000 - 18.000 dvC, ti khéi 1 21 g/cm mém g
173°C va chay & 184 °C.
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2. Poliure

Poliure 14 poliamit cla axit cacbonic. Ching dugc diéu ché bing cdch tring cdng
hop diisoxianat v6i diamin :

n

nOCN-R-NCO + nH,N-R'-NH, —» «{C—NH%R—NH—E—NH—R'—NH]*
. Il .

V& d6 bén nhiét, poliure thua kém poliuretan. |
3. Polipiridiniclorua

Polipiridiniclorua dugc diéu ché bing cach tring cong hQ“p 4-clopiridin qua giai
doan tao thanh phitc ion héa mang dién tich :

201<ON - [a ON:—)(-:_F]@N}

r6i hinh thanh dime

[a-@N-4OH - a<Oi<On

Do tinh 4i dién cao cia nito tich dién duong ma clo ¢6 tinh linh dong cao va nhd
sw dich chuyén ciia halogen tan cing dén nito cia 4-clopiridin ma mach cit ti€p tuc phét
trién : |

+ + + .
nNO>»NO) + nNOY-a - NOHND NO)-c
Polipiridiniclorua 13 oligome ¢6 khéi lugng phan tir khodng 5.000 dvC. N§ ¢6 tinh
thudn tlr, ban dan, trao déi anion va trao déi dién tir, khong bén khi dun néng.

C6 thé gidi thich tinh bin din cia polipiridiniclorua bing sy cé mit cta ciu triic
quinoit :

+ == + /= + f=
CI™= CI=" cCiI=

. CAC POLIME TRUNG NGUNG

1. Poliamit

Poliamit 1a nhing polime trong phan t& c6 chita cde nhém amit -CO-NH-.
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Chiing dugc dién ché bang céch tring ngung mét diaxit véi mét diamin, hay clorua
~clia mot diaxit thom vdi mot diamin thom hodc béo ; hoac tring ngung ©-amino axit.
Sau day 1a mot s poliamit théng dung :

a) Polihexametylenadipamit (poliamit-6,6 ; hdy nilon-6,6)

Poliamit-6,6 ducc téng hgp bing phan ing frimg ngung cla axit adipic véi
hexametylendiamin & dp sudt thudng, nhiét do 280°C trong khi quyén nito (dé tranh san
phdm bi vang do bi oxi hod).

HHOOC—[CHz ]4 —COQH + IleN 1[C]’{2 ]6 -“NHZ —

Hotc—[cﬁz],_, —~C—NH-[CH, —NHT‘I + (2n=-DH50
— Il {l)
n

Cic monome c6 thé dugc diéu ché tir xiclohexan, axetilen hay phenol.

Qua trinh téng hop poliamit-6,6 tit phenol c6 thé t4m tit theo so d6 sau :

OH OH

— —» HOOC - [CH,], - COOH —~

|

NC — [CH,], - CN

H,N - [CH,),— NH, —» poliamit 6,6.

Poliamit-6,6 14 chat rin trong md, hoi vang, ti-khoi 1,14 ; nhiét do néng chay
265°C, khéi luong phan tir 15.000 - 25.000 dvC, duge ding dé san xuat soi cong nghiép.

b) Polif(m)metylen terephtalamit] (m = di, tetra...)

Cic polime ndy dugc didu ché bing phin éng tring ngung giita cdc tuéng cia
diamin béo hoic thom va dicloanhidrit cla axit terephtalic :

nH,N - (R), ~NH, +nCl- C C-Cl -

— H4-NH - ®R), - NHC ¢ a1+ @D HCI
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Cic polime sén phdm déu tan trong axit sunfuric va trifloaxetic. Chiing déu c6 kha
nang tao soi bén.

c} Poliw-undekanamit (poliamit-11)

Poliamit-11 dugc diéu ché béng cich tring ngung axit o-aminoundecanoic :
nH;N-[CH, Jjg - COOH —-> H JHN—-[CH, ];o~COROH + (n~1)H,0

Polime ¢6 nhiét d6 néng chiy 189°C, ti khéi 1,04 ; khong tan trong axit, déng thoi
lai rdt bén véi kiém. Poliamit-11 duoc diing dé san xuit SOi.

2. Polieste

Polieste 14 polime do phan tng triing ngung chia céc axit da chiic va cdc ancol da
chiic tao nén. Néu di tir cdc monome ludng chifc s& thu dugc polieste ¢6 c4u tao mach
théang. Trong s céc polieste mach thang thi poli(etylenterephtalat) 12 quan trong hon ca,
duoc san xudt trén quy mo cong nghiép bang phan iing tring ngung cia axit terephtalic
va etylen glicol. Phn iing qua hai giai doan : trudc hét hinh thanh di- (B- h1drox1ctyl)
terephtalat tir dimetyl terephtalat vi axit tercphtallc rdt khé tinh ché.

_ 2CH,OH 2HOCH, - CH,0H _
HOOC (O)- COOH ——32»  CH,00C <O)-coocH, ——aai

HO-CHZ—CHZ-—O—OC—@CO—O—CHZ-CHZ——OH

- Giai dogn sau, duéi tic dung cita nhiét trong chén khong, san phdm trén loai bo
phén tr etylen glicol.... cuéi ciing cho polieste.

Phan ting tdng quat :
n HOOC ()~ COOH + n HOCH, - CH,0H —

- "o +focC —@- CO - OCH,CH,0-}- H + 2n-1)H,0

Axit terephtalic ¢6 thé diéu ché bang phan tng Gattecman (U toluen, cacbon oxit
va axit clohidric véi sy ¢6 mit ctia nhém clorua va déng clorua, tao ra andehit
paratoluic, sau d6 oxi hoa s tao thanh san phdm :

CH, <) +CO+HCl — CH, ~<O)-cHO - HoOC <O COOH

Axit terephtalic cling c6 thé dugc thay thé bing dimetyl terephtalat.

348



& e

2
85\9

Poli(etylen terephtalat) la chat ran, néng chay ¢ 264°C, tan trong hidrocacbon clo
hod ; bén véi 4nh sdng va 4m, cé do bén nhiét cao. Tuy lien két este nhay cam vdi tic
dung hoé hoc, nhung cdc san phdm di tir poli(etylen terephtalat) lai bén vdi tac dung cia

‘kiém, axit vA chét oxi hod. Diéu nay c6 thé do céu tric vat li gay kho khan cho su phan

tdn cdc hod chit vao polime.

Polietylen terephtalat) chil yéu ding dé san xudt sgi to téng hop (1o lapsan) va
chat déo. Polieste di tir etylen glicol va axit o- va m-phtalic ding dé€ san xudt son vecni.

Néu di tir triancol v mot diaxit hoac anhidrit axit, polieste sinh ra s& c6 c4u triic
khong gian. '

Trong s6 céc polieste ¢6 cfiu tric khong gian thi polime gliptan c6 nhicu gid tri

trong ki thuat hon ca. N6 dugce tdng hop bing phuong phép tring ngung anhidrit phtalic
CO '
@[ o (duge diéu ché tir naphtalen, bing su oxi hod né boi khong khi & 450°C,

e
CO
v4i su c6 mit clia xiic téc V,0s) v6i etylen glicol. Phan tng ciing tién hanh theo nhiéu
giai doan :
Trude tién, nhém hidroxyl bac nhét cua glii(erol (c6 kha nang phan Gng I6n hon)
di vao phan {mg v6i anhidrit phtalic, tao thanh polime mach thing : '

«=0C CO—O—CHZ—(I‘,H—CHZ—O—OC CO—O—CHQ—(FH—CHQ—-O—---
CH ' OH
Sau dé, dun néng ti€p véi anhidrit phtalic du, polieste ¢6 tén gliptan c6 céu triic
khong gian duge tao thanh :

-—0C CO—-O—CHz—(t:H—CHz—O—OC CO—O—CHz-—(IL‘H—CHf—O—--- )

0 0

@[co | @co
co CO
0 0

[ |
..—Q0C_ CO-0-CH,-CH-CH,-0-0C  C0-0-CH,-CH-CH,-O—-

Polime gliptan thuong ding dé lam vecni cdc loai va nhya ebonit.
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3. Poliphenolfomandehit

Poliphenolfomandehit duge diéu ché& bang cdch ngung tu phenol véi fomandehit.
Trudc tién, khi ¢6 mat xidc tdc (axit hoidc bazo) fomandehit két hop v6i phenol tao thanh
cdc dan xudt metylol :

OH OH OH
@ + HCH=0 -—> o
- “CH,0H

Khi ti 1¢ giita phenol va fomandehit 14 7 : 6 va ding xic tic axit (HCI), polime
mach théng s& duoc tao thanh, goi 12 nhyua novolac :

OO OETe,

Cong thic t6ng quat : H *[—@-CHQ‘L—@

Khi ngung tu phenol vdi mét lugng du fomandehit va diing xic tic bazo (amoniac
hay NaOH), s& thu dugc polime tuong ty nhu novolac, nhung da xudt hién nhitng nhém
metylol & vdng benzen hodc & cudi mach, goi 1a rezol :

| H OH
HOH,C CH2©— @

CH,OH CH,

Oty &
CH2©—CH20H

'CH,0H

Cong thiic téng quat :
OH OH
H+@~ CHﬂn—@— CH,0H
CH,0H
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Phén @ng ngung tu tiép tuc, tao polime ¢6 cd mach nhénh :

- OH OH OH OH
HOH,C @CH2 CHZ@ cm@ cm@ CH,— -
_ OH _
| . CH,
OH

CH,

? g

hoéc tao polime khong gian goi la rezit :

OH OH OH  CH,

OH
CH, CH,
OH OH OH
OH OH

Trong qué trinh bao quin (hoic khi dun nong), rezol ciing dé dang chuyén héa
thanh rezit va tinh chét polime ciing thay déi mét cach twong ling.

Novolac va rezol déu 1A nhua tan trong cic dung moi nhu ancol, xeton, este, dung

- dich kiém, ... d& néng chay.

Trdi lai, nhya rezit khong néng chdy va khong tan trong bat ki dung méi nio.

Nhua novolac thudng ding dé san xuit vecni, son, bét €p. Nhua rezol duge ding
d€ sén xuat cdc vat dung dién, cic b6 phan may méc va cdc vat phdm khéc. Nhua rezit

cling duoc sit dung trong ki thuat dién, ché tao mdy va nhiéu linh vue ki thuat khdc.

4. Poliurefomandehit hay poli(metylen ure)

Poliurefomandehit dugc hinh thanh theo so 46 phén ting twong tu nhu sy tao thanh
poliphenolfomandehit.
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Trudc hét, ure tic dung v&i fomandehit tao thanh din xuat mono hoac dimetylolure :
HzN—E— NH-CH,0H , HOCH, - NH-C-NH-CH,0OH
Il
O
Chiing ngung tu tiép tuc véi ure trong moi trucmg axit, tao thanh pohurefomandehlt
theo so d6 téng quét :

O
1
I'lCHzO + nCO(NH2 )2 —— H{-NH- C-NH- CHZ —]-HOH + (l'l—l)HzO

So dé tren di dugc don giin hos. Thuc ra, polime khong nhiing chifa céc cdu
‘metylen mi con ci cdc cdu ete, né duoc tao thanh do sy tich nudc & cdc nhém metylol
clia hai phan tir metylolure : '

HOCH, ~HN-C-NH-CH,OH + HOCH, ~HN~C-NH - CH;0H —
. 1]
0 o)

-—— HOCH; -HN —(IZIJ-— NH-CH,0OCH,; -NH- %—- NH-CH,0H + H,O
0 0

Ngoai ra, cdc nhém metylol cling c6 thé thé cac nguyén ti hidro cia nhém imit.
Thanh phin clia polime phy thudc vao dicu kién ti€n hanh phdn Wng va ti 1¢
ure/fomandehit. :

Tiép tuc dun néng polime véi fomandehit (hodc cho thém chét déng rin nhu axit
oxalic, axit lactic) s€ tao thanh polime cé c4u tric khong gian:

Thi du dung du fomandehit :

(IfHQOH % CHZOH
-.—N-CO- N CHZ-—N—CO-—N CH,-N- _CO-N~--
(|:H2 CHQOH l
cl) CH,
o con |
----l\II—CO—N—CHz—I\IIfCO—N—-CHz—N—-C0—1\|I—----

; CH,OH

~ Poli(metylen ure) dugc sir-dung trong ki thut 1am keo dén, son, vecni,...
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5. Nhua anilin-fomandehit

Ngung tu anilin v6i fomandehit s& tao thanh polime mach thing hoéc khc')ng gian
tuy thude vao ti 1¢ céc chat phan dng va diéu kién phan tUng.

Trude hét, phan ing tao nén mét metylen imin :
C6H5 —NHZ + HCHO — C6H5 -N =CH2 + H20

Tiép theo, né€u moi trudng 1a trung tinh hay axit y&u, imin nay s& ty polime ho4 tao
nén cdc phan t polime ¢6 c4u tao mach thang, chat rin dé tan va d& néng chiy :

++=CHy~N~CHy-N-CH,~N—CH, N—-
9 © © ©

Néu & moi trudng axit manh (HCI ching han) v du fomandehit, tif imin s& tao nén
N-clometylanilin réi chuyén héa ti€p thinh p-aminobenzyl clorua.

C6H5 -N =CH2 + HCl —— C6H5 -NH —‘CH2C1 B NH2 —C6H4 —CHzCl
Sin phdm ndy ti tring ngung cho polime ¢6 c4u tao mach thang :

-~ NH~O)- CH, - NH <O)- CH, - NH <O)- CH, -

Céc phan 1l polime nay, nhd fomandehit du gin cdc mach lai, tao thanh polime c¢6
cdu tao mang ludi khong gian. D6 1a chét rAn mau héng, bén véi tia tir ngoai, kiém va
cdc dung mai théng thudng :

CH2

_NH—©~CH2 NH@—CHZ NH-@CH —

CH, CH,

—NH—@—CHZ NH—@CHZ NH-@—CH2

CH,

@—Cﬂz NI—I—@CH NH—@CHz—,--
|

CH
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6. Poliphenylen

Day 1a mét polime ¢6 mach lién hgp. N6 duge diéu ché€ bing cédch tring ngung
paradiclobenzen vdi st ¢é mit cta natri kim loai & 95°C trong toluen.

nai<{Oy-a 2 a OO L LO)-a

N6 cling c6 thé diéu ché bing su tac dung cia bot déng hoat tinh 1én p-dibrombenzen

& 250°C ;
nBr—@—BrL Br—@+©—1;_z Br

San phdm polime ¢ khéi lugng phan tir khoang 4.000 dvC, chat rén tan duoc
trong hidrocacbon thom, ¢6 kh4 nang chiu nhiét t6i 500°C ; c6 tinh thuan tit & nhiét do
* phong va tinh ban dan & nhiét d6 cao.

§5. VAT LIEU POLIME VA UNG DUNG CUA VAT LIEU POLIME

Cic hop chat polime 1a nhimg hop phin co bén cia r4t nhidu loai vat lieu, dugc sit
dung r&t rong rii trong nhiéu nganh ki thuat hién nay. Dudi day gidi thiéu bon loai vat
liéu chil yéu va img dung ciia chiing. "

. CHAT DEO
1. Khai niém
Chat déo 1a nhitng chét c6 tinh déo ndi bat. Tinh déo 13 kha ning cta chat dudi anh

hudng cla tdc dung bén ngodi (luc co hoc, nhiét, 4p suft...), ¢6 thé tao thinh mot vat cé
hinh dang xdc dinh va né ¢6 thé duy tri duoc hinh dang d6 sau khi théi tidc dung.

D6i véi cdc chit polime ding Iam chét déo, tinh déo chi xudt hién 'trong nhitng
diéu kién x4c dinh nhu nhigt do, 4p sust, ... :
Céc polime nay cé thé cé cu tao thing, nhénh ciing nhu mang ludi khéng gian.
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2. Thanh phan cia chat déo
a) Polime |

M6t s6 chat déo cé thé ding truc ti€p céc polime nguyén chat nhu poli(metyl
metacrylat), polistiren, polietilen,... Nhung trong da so chat déo, ngoai thanh phan can
bén 12 cdc polime con c6 thém nhiéu thanh phan khéc. '

Cic polime ding dé tao thanh phén can ban cla chat déo c6 thé 1a polime thién
nhién nhu protein, cazein clia sita trong chdt déo galatit ; xenlulozo trong nhya
xenluloit,... Nhung thuong ding la cdc polilme téng hop nhu polictilen, polipropilen,
poh(vmyl clorua), poli(mety! metacrylat), poliphenolfomandehit, poli(etylen terephtalat)

b)C hét gdy tinh déo (chdt héa déo)

Cic chét gay tinh déo lam tang tinh déo cho polime, do d6 lam dé dang cho viée
ché bién polime, déng thdi lam gidm tinh don, dé gay clia d6 vat ché tao ra. Thi dy, nhya
poli(vinyl clorua), tru6c khi c6 chét gay tinh deo rat cimg rdn, don, nhung sau khi them
dibutyl phtalat hoac mot chat gay tinh déo khéc s€ trd thanh mém mai, déo, d& ch€ bién
va bén vimg hon. D6i khi ngudi ta c6 thé 1am chat déo héa polime bang cach thay déi
céu tric cua polime. Thi du déng tring hop vinyl clorua hay vinyl axetat, do la sy déo
héa ndi phan tir.

Nhimg chat gay tinh déo du@c sir dung rong rdi 1a cc este (phtalat, photphat,
glicolat, adipat,...). Thi du, hién nay d6i vdi cdc nhua vinylic ngudi ta thudng ding céc
ch4t hod déo nhu dioctyl phtalat, trioctyl photphat, dioctyl adipat... Ngudi ta cdn ding
chat xeton, amit, nitrin... va doi khi ca cic oligome lam chat gay tinh déo. Thanh phin
cia chit gay tinh déo trong chat déo rdt khdc nhau. Tuy nhién, thong thudng né chiém
khoang 30% khéi lugng chét déo.

c) Cdc chdt dén hay chat phy

C6 rét nhiéu chét, khi cho thém vio polime lam cho chét déo cé thém nhiéu tinh
chit méi nhu ciing, rén, bén vimg. Hon nifa, vi cdc chat don nay thudng 1a chat rat phd
bi€n, ré tién nén 1am cho chat déo c6 gid thanh ha xu6ng rat nhicu va tiét kiem dugc
nhiéu nguyén liéu polime. Céc chit don thuong ding nhu mat cura, bong, vai vun,
amiang, graphit, mica, to thuy tinh,... Thuong ngudi ta thém cic chat nay vao chdt déo,
lam tang cudng tinh bén viing cda chédt déo d6i v6i sy va cham, ting tinh dién moi, bén
vdi nhiét, bén vilng hod hoc.

d) Cdc thanh phdn khdc

Ngoai céc thanh phdn néi trén, truée khi ché bién thanh phdm, tuy theo cOng dung
khic nhau, ngudi ta cdn thém vao polime nhiing chét khdc nita nhur cac chét khoi mao
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cho cdc qud trinh néi mach polime thanh c4u tao mang luéi khong gian, cdc chat kim
ham hoic chit xic ti€n cdc qué trinh néi trén, cdc chat phan oxi hod, cdc chdt 1am mém,
cdc dung moi, cdc chat hoat dong bé mit, cdc chat mau, chdt gdy mdi thom, chat
diét trung,

3. Tinh chat va img dung

Céc chat déo deu c¢6 tinh chat chung lanhe (d = 1,05+ 1,5 g/cm ). C6 loai x0p, rit
nhe (d = 0,01 g/cm )-

Phin 1n chdt déo bén vé mit co hoc, ¢ thé thay thé duge kim loai ; nhiéu chat
bén ca vé mat hod hoc ; céch nhiét, cach dién, cich am t6t. M6t s6 chat déo c6 do cing
cao lai trong sudt nhu thuy tinh poli(metyl metacrylat),...

Do chat déo ¢6 rat nhiéu tinh chét quy bdu nén duge Gng dung rong rdi trong ki
thuat va doi s6ng, nhw lam vat liéu dién, xay dung, d0 ding trong gia dinh, d6 dung hoc
dudng, bao bi,...

. TO SQI
1. Khai niém
To 13 loai hgp chat thién nhién hoic t6ng hgp dang soi dai, nho véi d¢ bén nhét dinh.

Mot 56 polime ¢ thé ding dé ché to, déng thei ¢6 thé dung 1am chat déo nhu
poliamit, xenlulozo axetat,...

Diéu kién dé cic polime c6 thé ding dé ch& to 1a phan tir 6 mach khéng phin
nhénh, sdp x&p song song vdi nhau, ¢6 kha ning kéo thanh sgi.

Ngoai ra vé miit co li, polime phai bén véi nhiét, dai chic, d& uén.

V& mit hod hoc, polime phai chiu duge tdc dung ciia axit, bazo, dung méi théng
thudng, tia sdng mat tr&i va ¢d kha nang nhuém mau.

Vé mit sinh i, cdc polime ding € ché tao to phai khéng doc, khong tic dung vao
da, bén viing d6i véi tdc dung clia cic vi khudn.

2. Phan loai

To bao gém hai loai chinh : to thién nhién v to hod hoc.

To hod hoc lai chia thanh hai nhém : to téng hop va to bdn tdng hop (hay to

nhén tao).
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a) To thién nhién

To thién nhién la nhimg vat liéu polime 14y tir ngudn dong vat, thuc vat ho#c
khosng vat, c6 thé sir dung tryc tiép lam to khong cén phai ch€ bién thém bang phitong
phép hod hoc. Trong s6 hon 125 dang ta, nim trong st phan loai cha dang to thién nhién
thi chi ¢6 5 dang c¢6 kha ning kéo thanh sai 12 bong, len, to tdm, gai vd amiang.

Quan trong nhit 1a béng, len, to tim.

— Bang : 14y tix qua bong, c6 thanh phén chi yéu la xenlulozo (95 - 98%), thudng
c6 14n nhitng lugng nhod protein, pectin, sap... N6 bén viing voi tac dung cta kiém, ¢6
tinh din nhiét, chiu dugc nhiét do cao, d& nhuom. Vi nhitng wu dlém trén nén soi bong
vin giit dugc vai trd trong ki nghg dét.

~ Len : 1a mét polipeptit hoac poliamit phiic tap, trong phan tir chida khoéng 20 a-
amino axit, chi y&u 1a glyxin, loxin, isoloxin, protein, xystin, arginin, axit glutamic,
thudng dugc ché tir long dong vat nhur clru, thd,... Len ¢6 tinh cach nhiét t6t, dan hoi, dé
nhuom mau, bén déi v6i tic dung cla nhiéu dung méi, it bén v6i nhiét va dnh sang mat
troi. Tuy nhién, wu diém cia len vin vuot xa nhiéu loai to khic nén len van dugc si
dung roéng rdi dé may quin 4o, chan, mf, tham, dém,...

— To thm : Thanh phén chinh cta to tim 12 polipeptit, chit yéu do céc amino axit
glyxin, alanin, serin v tyrosin tao nén, trong d6 glyxin va alanin chi€ém t6i 75% khéi

* lugng to va ti 1& chia hai amino axitnay la2: L.

‘To tim ¢6 d6 bén cao, din nhiét kém, mém mai, 6ng &, bén vimg véi nhiét nén
hién nay vin déng vai trd quan trong trong Ki nghé dét.

b) To nhan tao (to bdn 16ng hop)

To nhén tao 12 to ¢6 ngudn géc polime thién nhién duge dem ché€ hoa bang phuong
phép ho4 hoc 1am thay déi cfu tao cha polime thien nhién, déng thoi 1lam xudt hién
nhitmg tinh chat méi ma polime thién nhién khong c6.

C4c loai 1o nhén tao chil yéu xudt phit tir xenlulozo, mang tén tuy theo phuong
phép ch&€ hod :

__To visco : Duge diéu ché tir xenlulozo theo so do

Xenlulozo —2H 5 xenlulozo kiém %52 , xenlulozo xantogenat B2, 15 visco
_ To axetat : Hoa tan xenluloza axetat vio axeton, nén cho dung dich chdy qua 16
nhé, vao gip khong khi néng, axeton bay hoi, thu duge soi to xenlulozo axetat. '
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- To dong - amoniac : Hoa tan xenlulozo vio dung dich Svaygio (dung dich
Cu(OH), trong NH; dam dic), réi cho dung dich chay qua 16 nhd vao dung dich axit
lodng s& tao thanh sgi to déng - amoniac.

c) To téng hop
La loai to duge san xudt tir polime tdng hop.

Tuy theo phuong phip diéu ché, ngudi ta chia o tﬁng hgp thanh hai nhém chinh :
to tir cdc polime triing ngung va o tit cic polime tring hop.

— To tir céc polime trung ngung : To do cdc polime tring ngung tao nén xudt phat
tir cdc poliamit, polieste,...

To poliamit :

Pugc diu ché tir cic polime loai poliamit, trong phén tir ¢6 chita cic nhém chirc
amit -CO-NH-. D6 lacac loaito : :

Nilon-6,6 ¢6 cong thic polime «CO-[CH,]4 —~-CO-NH-{CH;,]s —NH};, ;

Nilon-6 (hay capron, peclon) €NH - [CH;]5 —CO3, ;

Enan (hay nilon-7) «NH-[CH, ] —CO)T; ;

To rinsan (poliamit-11) «NH—-[CH3 ;0 —CO3; ;

To politerephtalamit nhu kepla (aramit) «CO—p—CgH4~CO-NH-p—C¢Hy—NHY, ; ...

| To polieste :

Polieste dugc diing dé ché tao to polieste. Tiéu biéu cho loai to nay 1& dacron hay

lapsan, la sin phim triing ngung gifta etylen glicol v6i axit terephtalic :
+CO-C¢H,4 -CO-0OCH,CH, -0},

- To tir cdc polime triing hop : D6 1a cdc 1o vinylic duge ché tao tit cic polime sinh
ra khi tring hop céc din xuét vinyl, nhu to clorin 14 sdn phdm khi clo hod mot phéan
poli(vinyl clorua) lam cho polime méi ¢6 ham lugng clo t6i 62 - 65%. D6 ciling 1a to nitron

(hay to olon) di tir poliacrilonitrin {CHy —CH(CN)L,, hay to sgi di tx polipropilen
1CH, —CH(CH3); - '

Ngoai cdc loai ké trén, con nhiéu loai to téng hop khéc cling duge ché tao tit mdt
$0 polime nhu to polieste ; to vinilon (di tir poli(vinylancol)),...
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3. Uu diém va iing dung ctia td sgi hoa hoc

To hoa hoc, néi chung, so véi td thién nhién ¢6 nhiéu wu diém hon. Trude hét, to
tdng hop hod hoc dai, bén hon (to capron, nilon-6,6 khong thua day thép ; to xenlulozo
axetat con bén hon ca sgi diy thép). C6 ta con ¢d tinh chit v cling quy gid 1a khong
chdy nhu to clorin. Nhiéu to sgi hod hoc ¢dn bén vitng vé mit hod hoc, ngay cé vdi axit,
ki€m, chét oxi hod nhy to lapsan, to clorin. To sgi hod hoc dep d&, 6ng mu6t, mém mai
hon ¢4 to thién nhién. Nhiéu to hod hoc bén véi nude, khéng bi nudc va cic vi khudn
Iam muc nat nhu to thién nhién nén cé thé thuong xuyén sit dung trong nuéc ma khong
s¢ hu héng (ludi dinh cd ching han). M6t uu diém dac biét nita clia to sgi hod hoc 14 :
nguyén liéu ré va phong phii (khi thién nhién, ddu méd, than d4, d4 véi, muéi bién,...) Iam
cho gid thanh san phdm ha, khong lé thugc vao khi hau hay cic ngudn cung cap tir dong
vat nhu to tim, long ciru,...

- U diém nay lam cho kha niing phit tri€n to soi héa hoc & khip céc nuée trén the
gidi, trong d6 c¢6 Viét Nam, ngay cang tang vdi téc do nhay vot : ndm 1954 san lugng to
tdng hgp héa hoc trén the gidi 1a 0,23 triéu t4n, nam 1984 14715 triéu tdn, nam 1994 i
30 triéu tan va du tinh nam 2004 1a 70 triéu t&n.

To so1 hod hoc duoc iing dung rit rdng rdi trong moi linh vuc hoat dong va doi
séng con ngudi : dét vai may méc cdc loai, ludi ddnh ¢4, chi may, chi khau trong y khoa,
day thimg chiu luc cho tau, thuyén, ngudi leo nii,...

. CAO SU

Cao su la nhimg vat liéu cao phan tir ¢é tinh dan héi, cé tng dung rat rong rii
trong ddi séng va ki thuat.

Theo ngudn géc, ngudi ta phan ra hai loai cao su : cao su thién nhién vi cao su
téng hop.

1. Cao su thién nhién

a) Cdy cao su va nhya cao su

Cao su thién nhién dugc 18y tir nhua clia mot s§ lodi cay, nhung chl yéu la cay
hevea brasiliensis c6 ngudn géc & Braxin, dugc tréng nhiéu & Nam Mi, chéu Phi, Dong
Nam A, trong d6 c6 Viét Nam.

Dé khai thdc, ngudi ta khia vé cay cao su thanh rinh xung quanh than cay theo
dudmg xodn cho nhva chiy ra réi himg 14y nhwa (con goi la mu cao su hay latex). Trong
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nhua cao su ¢ khoang 40% la chat rén, trong d6 c6 t6i 90% 1a hop chét cao phén o
clia hidrocacbon khong no, 10% 1a cdc thanh phin khac nhur protein, lipit, gluxit, muéi
vd co,...

Pé so ché, lam déng tu nhua cao su, ngudi ta cho axit axetic hay axit fomic vao,
nhia cao su déng tu thanh tang, 14y ra hun sdy, thu duge cao su tho hay cao su séng, goi
la crép.

Trong thién nhién cdon mot loai ciy khdc, la balata hay gutta-peccha, cling 1ay
dugc tir v cay chét ¢ tinh dan hoi tuong ty cao su goi la gutta-peccha, nhung khéi
Iugng phan tir va c&u hinh khéc v6i phan tix cao su thién nhién.

b ) Cdu triic ciia cao su thién nhién
Cao su thién nhién c6 cong thic nguyén 1a (CsHyg)y,.
Khi dun néng cao su & nhiét do khodng 300°C, ngudi ta thu duogc isopren. Ozon

ho4 cao su tao thanh ozonit rdi thuy phén cho méot sin phdm v6i higu sudt t6i 90% la '

andehit levalic O=C—CH, —~CH, —CHO.
]
CHj

‘Tix céc dit liéu trén ¢6 thé suy ra réng cao su thién nhién 1a polime cia isopren

CH, -C=CH-CH, '
CH, n

véi n = 20.000.

“Trong mach cao phén tir clia cao su ¢6 céu tao 1ap thé diéu hoda dang cis, ¢ thé
biéu di&n nhu sau :

CH, H CH, H CH, B
Se=cf Se=cf Sc=c
/ N / N / AN
*  .—CH,  CH,-CH; CH, - CH; CH,— -
T8ng quat ¢ thé viét :
CH, H
>C = C<
CH, CH,—Tn
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Cdn gutta-peccha, ¢6 thanh phén phan tir va hod tinh gdn nhu dong nhét véi cao su
nhung hé s6 tring hop n ~ 600 - 700 va cic mét xich déu c6 c4u hinh trans .

CH, CH,
Je=c
CH, H |n-
c) Tinh chdt

" Cao su ¢4 tinh chat ddc biét 1a tinh dan héi, tic 1a tinh ¢6 thé bi€n dang khi c6 luc
co hoc bén ngoai tdc dung vao (kéo, nén,...) va tré lai dang ban d4u khi luc théi tic dung.

Tinh dan héi ctia cao su do cdu tao clia né gdy nén : trong phan 1l polime cla cao
su con ¢ nhiéu néi doi, c6 cdu tric mach hinh sgi véi cdu hinh cis & cdc mét xich. Binh
thudng céc chudi polime xoén lai hoac cudn lai. Khi kéo cang, cdc chudi d6 dudi ra 1am
s0i cao su dén ra ; khi ngimg kéo cdc chudi d6 lai cudn lai nén sgi cao su c6 xu hudng co
vé hinh dang ban diu.

Ngoai ra, cao su cdn c6 mot s6 tinh chit 1f, hod hoc khéc, nhu : Cao su khong din
nhiét va dién, khong th4m khi va nuée ; Cao su tan duge trong moét s§ hidrocacbon nhu
benzen, xang, ddu thong va trong mot s6 dan xuat halogen nhu clorofom, nhung khong
tan trong cdc dung moéi phan cuc nhu ancol, axeton, nudc,...

Phan tit polime cha cao su cdn nhiéu ndi d6i nén cao su hay bi 130 hod khi d€ lau
ngoai khong khi, nhét 1a duge xiic ti€n khi dun néng hay chiéu séng... lam thay d6i tinh .
chdt co If cha cao su, 1am gidm do bén, v& dep.

Ciing do c6 cic lién két doi trong phan tir nén cao su con c6 thé tham gia phan tng
cong véi clo, HCL,... tao nén cdc din xudt clia cao su ¢ nhiéu Ung dung trong thuc t€.
Chang han nhu : '

—Caosuclohoa:

LA cao su thién nhién da cho tac dung véi clo. Trong qué trinh tuong téc da xay ra
phan ting cong clo vao lién két déi va ca phén éng the. Thanh phdn va cdu tao clia cao su
clo hoi khong ¢6 dinh ma tuy thudc vao diéu kién phén dng. Tuy theo thanh phan clo
trong phén tir, tinh chét cua cao su clo hod s& khac nhau : cao su ¢é 40% clo t111 mém,
con cao su chifa 65% clo lai rin va bén héa hoc. Cao su clo hod duge dung trong viée
ch€ son, vecni, thudc v&. Son cao su rit bén, ding dé son vach ducmg, son bé, thing
chita H,0,, lam gidy boc chéng 4m.,...
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— Cao su hidro clorua :

Li cao su thu duge do tic dung cha hidro clorua v6i cao su tu nhién. Phan (ing
cong xAy ra ciing tudn theo quy tic Maccopnhicop. Cao su hidro clorua ciing c6 nhiéu
{mg dung, thudng diing dé ché son, tao mang chéng &m.

Ngodi ra, cao su con tham gia phan ng v6i hidro tao ra cao su hidro va tac dung
dugce véi luu huynh.

d) Sy liw hod cao su

La su ché hod cao su v&i huu huynh dé khdc phuc han ché ciia cao su 1a dinh &
nhiét d6 cao, gion & nhiét 4o thap.

C6 hai phuong phép luu hod cao su : .
Luu hoé néng : dun néng cao su véi luu huynh & nhiét d¢ khoang 130 - 145°C.

Luu hod lanh : ch& hod cao su véi dung dich hru huynh trong CS,. & nhiet do
thudmg v c6 thé thay luu huynh bing S,Cl,.

Khi luu hod, mot s6 lién két 7t md ra, hodc sy thé & hidro dinh véi cacbon bén canh
‘n6i d6i, tao thanh nhitng cu néi gitta cdc mach polime nhd cic nguyén t6 luu huynh, do
46 nhitng phan tif rat dn ¢6 céu trdc mang 1udi khong gian dwoc tao ra

|
CH,S | CH,

— CHz—(::+(':H — CH, - - CH_Z—(:Z-»(IZH—CHZ —
; : g
= CH, ~ CH~ CH — CH, —- s s
S = CHy = C— CH - CH, =~
| CH,
hodc : ?
3
+=CH-C=CH-CH—-
S
;
.— CH —c|:=CH'— CH -
CH, §
S
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Cic phan tlt polime cao su trén nho ¢ cdu tric mang ludi khong gian nén tinh
chét co 1 hon hin cao su tho : dan héi hon, bén d6i véi nhiét, 1au mon, khd tan trong céc

~dung moi hitu co, ¢6 kha nang chéng thim khi, chdng dm tSt hon.

Thong thuong, khéi lugng luu huynh trong cao su luu hod chi€ém khoang 3-4%
khéi luong cao su tho. Néu thinh phén luu huynh cao hon (25 - 40%), san phﬁm tao
thanh rat cing goi 1a ebonit ding 1am vat liéu céch dién.

~ Trong thyc t& san xuét, qud trinh luu hod cao su thudng thuc hién déng thoi véi
qua trinh gia cong cao su thanh vat phim. Trong qu trinh nay, ngoai chat luu hod ngudi
ta con thém vao mot s6 chat khac nhu :

— Chit xic téc cho qud trinh luu hod : MgO, PbO, mecaptobenzotiazol C;HgNS,,
dibenzothiazil disunfua C HgN,S,,...

- Chit chéng 130 hod cao su lam cho cao su beén hon, khong gion, khoéng niit,
khong chay dinh, nhu N-phenyl-2-naphtylamin.

_ Chdt don 1am tang khéi lugng san phim, do d6 ha gid thanh ; dOng thoi cling
1am tang mot s& tinh ning ciia cao su. Chat don thudng ding 12 bot CaCOj3, BaS0O,,
bot than,...

— Chat tao mau, nhu Fe,05 cho mau dd, bé héng cho mau den,...

Ngodi ra, ngudi ta con cho thém cac chat nhu vazolin, parafin d€ 1am mém cao su ;
chat tao bot nhir NaHCO;, (NH,),CO5, NH/HCO;,... d& ché tao cao su xdp, nhe.

2. Cao su tdng hgp

Cao su thién nhién 13 nhilng vat liéu polime vo ciing quan trong trong Ki thuat va
doi s6ng. Tuy nhién, cao su thién nhién khéng dap tng 4l nhu cdu ngay cang cao cla
ddi séng. Hon nita, cao su thién nhién ciing con nhimg nhwge diém nhu kha ning chong
déu, chiu nhiét kém. Vi vay, cdc nha khoa hoc da tim con dudng téng hop cao su tir cic
cht hitu co don gian bing phan dng tring hop hay tring ngung.

C6 nhiéu loai cao su téng hop, sau day gidi thi¢u mot s6 loai thong dung.
a) Cao su butadien |

Tir ddu thé ki XX, ngudi ta di san xudt loai cao su nay bang phin tng trfmg' hgp
buta-1,3-dien c6 Na Jam xiic tdc, nén goi cao su dé 12 cao su buna. Cao su buna kém cao
su thién nhién vé tinh dan héi, vi su tring hop buta-1,3-dien xdy ra khong chi theo kiéu.
1.4 ma con theo ki€u 1,2 véi csiu tric khong diéu hoa. Hién nay, dé thu dugc cao su do
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su tring hop chi xay ra theo kiéu 1,4, khic phuc nhuge diém cia cao su buna, ngudi ta
ding xiic tac 1a hdn hop Al(C,Hs); va TiCl,.

b) Cao su buna-S
Cao su buna-S duge diéu ché biing phan ing déng tring hop clia butadien va stiren :
nCH, =CH-CH=CH, + mCH, =CH-CgHs —>
— ----—CH2 —CH=CH—CH2 —CHz -'CH—CHZ T-CH‘—"CH—CHz -'CHZ —'(I:H—
l
| CeHs CH
CH,
Khéi lugng phan tir trung binh cla copolime vao khodng 150.000 - 300.000 dvC.
Thay déi 61 1& n : m s& thu duge nhilng loai cao su khic nhau c6 tinh chat khédc nhau. Thi
du, cao su buna-S diéu ché bang phuong phép déng tring hgp nhil twong tir hén hop

70% buta-1,3-dien va 30% stiren v6i chat nhd hod 1a dibutyl naphtalensunfonat va chét
khoi mao 1a kali pesunfat s& c6 do bén va tinh dan héi cao, chiu co sét.

c) Cao su buna-N

Cao su buna-N 12 sin phém déng tring hop cia butadien va acrilonitrin. Phén dng
dién ra theo so dd :

I'ICH2 =CH—CH=CH2 + m(I3H=CH2 4
CN

— > ..—CH, —CH=CH—CH2~[CH—CH2 J[ CH, -CH=CH-CH, -
!
- LCN k

Cao su buna-N thu duge ¢6 tinh chdt co li cling phu thudc vao ti 1& n: m.
Copolime chifa acrilonitrin cang cao, ¢ao su buna-N thu dugc cang bén d&i vdi dau md
va cdc dung moi khong phén cyc, vi —C=N 1a nhitng nhém ¢6 cyc.

d) Cao su cloropren
Cao su cloropren 12 sin phdm trung hop cia cloropren :

nCH, =C-CH=Ci, — tCHz-—(;,&CH—CHZJ[ '
a Cl e

Cao su cloropren c6 nhiéu tinh chat quy bdu nhu dan hoi, khong chéy, rdt bén co
hoc, bén véi ddu va ca ozon. Ding chii ¢ 1a khi Iuu hod cao su cloropren khéng cdn vai
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trd cia luu huynh, chi dudi tic dung ctia nhiét cling tao thanh ciu tao mang luéi khong
gian giita cdc phan tir polime.

d) Cao su isopren
Cao su isopren 12 san phdm triing hop ciia isopren véi xdc tdc Al(GHs), va TiCly :

nCH, =C-CH=CH; — 1£CH2—(I:=CH—CH2]1
CH, | CH;

n

Gid tri trung binh ciia n 1a khodng 3.000, ¢6 cdu tao khong gian diéu hoa dang cis
- gi6ng nhu cao su thién nhién nén c6 tinh chit gdn gidng cao su thién nhién.

e) Cao su butyl

Cao su butyl 1a san phdm déng triing hop gitta mot lugng nhé 13 isopren (khoang tir
1 dén 5%) v6i mét lugng 16n cha isobutilen (95 - 99%), chat xtic tic la AlCl, hay BF;.

Chudi mach copolime ¢6 c4u triic luan phién khong déu ;

CH, CH;
nCH, =(!3—CH=CH2 + m¢=CH2 —>
CH3
CH, CH,
— (:S—CHZ CH,~C =CH~CH,—CH, —(::
+ CHj . CH; CH,

P
Khéi lugng phan tir clia copolime dao dong trong khoang 35.000 — 80.000 dvC.

Cao su butyl bén vé€ mat hoé hoc, duge ding dé ché tao d6 ding bing cao su c6 do
bén co hoc cao.

g) Cao su silicon (hay polisiloxan)

Cao su silicon 12 loai cao su téng hop, duge diéu ché bing phan ting tring ngung
diankyl silandiol :

R

| .
nR,Si(OH), — H O-Sli OH + (n-1)H,O
R

n

(R : CHj, C,Hs,...)
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Céc cao su silicon ¢6 dac tinh rat bén véi téc dung cta nudc, oxi, ozon, tia tir
ngoai, ciing nhu axit, i‘-:ucru dau,... Diém ndi bat nita 1a gidi han nhiét do sir dung rat rong
(-80° dén 250°C), trong khoang nhiét d9 d6 né duy tri tinh dan héi, tinh cdch dien rat
t6t, thudng ding dé san xuét cao su chiu nhiét.

3. Cao su .blend

Cao su thién nhién ciing nhu cao su tdng hop c6 tinh chat co hoc t6t va d6 dan héi
cao. Song chiing déu ¢6 nhuge diém : d6 bén véi xang, ddu va dac biet 1a dd bén oxi héa,
nhiét rdt kém. Trat lai, mot s8 polime nhu poli(vinyl clorua), poliuretan,... chiu mai mon
t6t, ¢6 d6 ben oxi hod, bén nhiét 16t va rat bén véi xing déu, nhung kha nang dan héi lai
rat han ché.

Vi thé, két hop duoc céc tinh chat 6t ciia cao su tu nhién hoéc cao su tdng hop véi
moét polime twong hop trong mot t6 hop cic chit niy 1a mot van dé cé ¥ nghia khoa hoc.

Trong vai chuc nam gén day, ngudi ta da sir dung mot s6 phuong phap xir 1, phdi
tron céc t6 hgp gém cao su thién nhién hay cao su tdng hgp véi mot polime tuong hop,
hoac mot loai cao su véi mot loai cao su khéc, hodc cao su thién nhién va cao su téng
hop v6i mot loai polime, c6 thé ¢6 thém c4c chit gia cudng... dé o nén loai cao su mdi,
¢6 tinh wu viét hon cao su thién nhién va cao su téng hop. Loai cao su méi nay dugc goi
1a cao su blend (cao su hén hop). TA/ du, khi xir 1i bang phuong phép trén cdn trong may
cdn G nhiét do va th¥i gian thich hop, c6 thém chét gia cudng, tir cao su buna-N véi
poli(vinyl clorua) da tao ra mot loai cao su blend cé nhiéu tinh chat wu viét hon cdc chat
thanh phan, nhu d¢ bén ditt, do din dai, d6 bén nén, do bén véi xang dau va dé bén oxi
héa nhiét déu rat t6t. (O nudc ta, Vién Ki thuat Nhiét d6i - Vien Khoa hoc Cong nghe
Qudc gia da san xuét duge cao su blend nay dung lam dém ray cho nganh dudmg sit.)

Ciing bang phuong phdp xir I twong tu, ngudi ta ciing dd san xuat dugc cao su
blend tir cdc chat thanh phén 14 cao su thién nhién véi poliuretan ; hodc cao su blend tir
cao su thién nhién v6i cao su buna-N hay véi cao su buna-S,... diing cho cic nganh ki
thuat cao cdp (Céng ty Cao su Sao vang di sin xudt duoc hai loai cao su blend trén phuc
vu cOng nghé ché tao 16p mdy bay cho nganh Hang khong Viet Nam).

IV. KEO DAN

1. Khai niém

Keo dén 12 nhiing chit hay hén hop chat, ding dé gin k&t bé mat cha céc vat thé
rdn lai v6i nhau nhd cdc hién tugng bam két va hién tugng c6 két.
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Badm ket 1a sy hiit 14n nhau giita cdc phan tir khdc nhau cia nhiing chat khic nhau.
C6 ket 1a sy hiit 14n nhau giita céc phan tir giong nhau cla cing mot chat,

Bém ket va c§ két cang manh thi méi néi cang bén.

Keo déin duge diéu ché tif nhitng oligome~hoac polime ty nhién hay téng hop.
2. M6t s loai keo dan thong dung

a) Keo epoxit (cé tén goi nay vi ¢é nhém epoxit (oxiran) trong phén i)

Keo époxit dugc ché tao tir oligome epoxit.

Oligome epoxit duge diéu ché tir hai chat epiclohidrin C{z —-CH-CH,Cl1
va phenol hai chitc nhu bisphenol A (c6 tén khoa hoc Ia 2-bis(4;hidroxiphcnylpropan)) _
CH3 :
Epiclohidrin la chat long trong suét, khéng mau, tan duge trong céc dung méi hitu

¢0. Bisphenol A 12 chét rén tinh thé. Oligome epoxit dugc tao thanh bing phan img déng
tring ngung hai monome trén. Qud trinh phan iing x4y ra qua nhiéu giai doan, trong méi

truong ki€m :
Giai doan 1 :
CH2 CH- CH2+H0© -@o;ncm CH-CH, -
CH, &
CH,
= ClCH2 CH-CH,-0 @- c<O)-0-CH,- CH - CH,CI
CH,
Giai doan 2 ;

Trong moi trudng kiém, nhém epi (CH\2 . CH—) lai duge tao thanh :
8]

367



- CH - CH, - o-@-c@-o CH, - CH - CH2+2NaOH—->

CH, o
CH,
- CH2 -CH-CH, -0 —@- <O)-0-cH,- GH - CH, + 2NaCl + 2H,0
&n, o7

Diepoxit trén lai tié’p tuc phan 1ing véi diphenol, rdi vdi epiclohidrin... phin tng cir
nhu thé 1ap di lap lai nhi€u 14n, két qué 1a oligome epoxit duoc tao thanh

CH,

_CHZ—CH—CH |—o-.— <O)-o- CH,—CH-CH.,— —0@- -@—O—CHZ—CH—CHZ

v&i hé s6 n = 50 + 60.

Oligome epoxit 1a chat 16ong nhét, phan tir cdn cdc nhém OH va mot s6 nhém epi
¢6 kha ning phan ting cao duge diing dé€ thyc hién qué trinh déng rin khi dén keo.

D¢ déng 1én epoxit, ngudi ta ¢6 thé diing chat déng rin nhu phenol, ancol, amin,
axit cacboxylic va anhidrit cla axit cacboxylic.

Khi déng rén, thi du véi diamin, qud trinh ngung tu tiép tuc duoc thuc hién, cic

vong epi md ra, hinh thanh cdc in6i lién k&t méi, tao thanh keo epoxit ¢6 c4u triic mang
khéng gian :

~—CH-CH, NH, CH-CH, ..m CH — CH,~ N ~ CH, - CH ~--
N ) N | | |
o© + R + O — OH R OH
.—CH-CH, NH, CH-CH,— -~ CH - CH,~ N — CH,—~ CH —.
NS 2 S - | H, 20
0 0 OH OH

Do d6 keo epoxit rdt bén chéc, khé tan, khé néng chay va mdi ddn cling duge
bén chic.

D% bén cha mbi gan epoxit con dugce tang 1én khi thém céc chit phu gia thich hop.
Keo epoxit duge diing d€ dén cdc vat liéu bing kim loai, thuy tinh, gé, chét déo, ...
b) Keo urefomandehit | -

Keo urefomandehit dugc didu ch€ bing phuong phdp ngung tu ure véi andehit
fomic khi c¢é mit xic tdc axit hodc kiém. Polime tao thanh ¢é c&u triic mach thing hoac
mach nhanh (d4 trinh bay phan dng & phan cdc polime tring ngung).
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Khi ddn keo, mudn polime chuyén thanh cfu tric khéng gian, cin dun néng tiép -
v6i fomandehit du, hoac cho thém chit déng ran 12 axit oxalic hay axit lactic:

Keo urefomandehit duge diing dé gén céc vat liéu g8, tre, nita, kim loai, chat déo, .
thuy tinh, sanh s,... '

¢) Keo poliuretan

Keo poliuretan duogc diéu ché tir diisoxianat va ancol da chifc bang phan Ung triing

hop bac. Poliuretan thu duge ¢6 céu tao mach khong phan nhanh, & trang thdi 16ng nhét
(xem phén ting & phdn céc polime triing cong hop).

Khi dén, muén chuyén keo thanh cdu tric mang khong gian, c6 thé ding du
diisoxianat hodc diing cac chat ban ddu ¢ s6 nhém chiic 16n hon 2.

Keo poliuretan ciing ding d€ dan cdc vat liéu nhu gé, kim loai, thuy tinh,...

Ngoii ra, trong thuc t€ doi séng, nguoi ta con ding tnee ti€p mot s6 polime khong
phai diing chat déng rin d€ dén cdc vat dung sinh hoat, Iam chat bao phi chéng oxi hod,
chéng 4m, chéng thim khi,... nhu keo phenolfomandehit, keo poli(vinyl axetat), keo dan

xudt cao su (nhua v sim),... (Cic phan ing diéu ch€ cic keo nay di dugc gidi thiéu o

phan céc chat polime va vat liéu polime dién hinh, théng dung).

D6i vdi keo din duge ché tao tir cdc polime ty nhién, tir rét lau ngudi ta di sir dung
keo da trau tir da stic vat, keo cazein tir sita, hé tinh bot tir tinh bot,... dé dén gd, vii,
gidy,... Tuy nhién, keo dén tir nguén nguyén liéu ty nhién ¢6 nhuge diém 12 moi néi
kém bén.

V. VAT LIEU COMPOZIT

1. Khai niém

Vat liéu compozit ¢6 lich sir phat trién rdt sém, ngay tir khi hinh thanh nén van
minh nhan loai.

Mic di hinh thanh sém nhu vay, song viéc tao nén cic vat liéu compozit méi thuc
su duge chid )’J‘tron.g 40 nam trd lai day. Ngay tir dau, muc dich tao vat liéu compozit thé
hién & ché 1am sao phoi hop dugc céc tinh chat md méi vat lieu ban ddu khong the cd
duoc. Nhu vay, ¢6 thé ché tao vat liéu compozit tir nhilng ciu tit ma ban than chuing
khéng thé déap ing duogc cac yéu cdu doi vdi vat liéu ket ciu. :

Vat liéu compozit 13 vat liéu dugc ché tao nén tir hai hay nhiéu thanh phan khic
nhau phan tdn vao nhau ma khong hoa tan, khong phan \ing véi nhau. Mdi thanh phén
lai c6 nhitng dic trung co, 1f, hod riéng biét, khi tdng hop ching lai, s& cho mot vat ligu
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hoan toan mdi, khic so véi nhing vat liéu ban diu.
Vat lieu méi d6 duge goi la vat lién compozit (tir -
composite tiéng Anh nghia 12 hdn hop, tdng hop,
phic hop,...). Néi cdch khdc, vat liéu compozit gém
mot hay nhiéu pha gidn doan dugc phin bé trong
mot pha lién tuc. Pha gidn doan thudng c6 co tinh
trdi hon pha lién tuc.

Pha lién tuc duge goi 1a nén.

Pha gidn doan duge goi 1a cot (hinh bén).

Co tinh cha vat liéu compozit phu thudc vao co tinh clia vat liéu thanh phan ; sy
phan bd hinh hoc cha vat liéu c6t va tic dung tuong hd giita cac vat liéu thanh phan.

2. Phan loai vit liéu compozit

Tuy thudc vao ban chat cBa vat liéu nén, vat liéu compozit dugc chia thinh céc
nhém sau :

Compozit nén hitu co (nhua polime), thudng ciing véi vat lidu ot 12 soi polime, soi |
thuy tinh hay sgi bo, nhom,...

Compozit nén kim loai (hop kim titan, nhom) véi vat liéu cot dang sgi bo, SiC....
Compozit nén khodng (g6m) véi vét liéu cot dang soi bo, chat gém kim,...

3. Thanh phéan cta vét liéu compozit

Vat liéu compozit thudng bao gém thanh phén c6t (thudng dudi dang sgi), thanh
phén nén (thuong dudi dang nhya polime) va thanh phan phu gia.

Thanh phén cat gitip cho vat liéu compozit c¢6 kha nang chiu lyc cao, thuong ding
12 cic sgi polime nhu sgi aramit, polietilen,...

Thanh phin nén déng vai trd lién két vt liéu c6t véi nhan va truyén luc co hoc tdi
chiing ciling nhur bao vé vat liu 6t chong choi v6i moi trudng xung quanh, thudng dung
12 mot s6 polime nhiét rin (nhya phenolfomandehit, polieste, nhya epoxit,...) va mot s6
polime nhiét déo (poliphenylensunfit, polieste nhiét déo,...) va ciing cé thé 1a cacbon,
kim loai,...

Thanh phin phu gia thuomg déng vai trd boi tron, tao mau, tic nhan chéng co
ngdt, tdc nhin chong tia cuc tim,... S
" Tuy theo nhiing ddi hdi vé do bén, do ciing, nhiét do cdn chiu dung va nhimg diéu
kién khai thdc, sit dung khac ctia vt liéu ma ngudi ta lya chon nhiing vat liéu thanh
phin, két cdu ti 1¢ va cong nghé san xuat phu hop.

370

AHHHIUC 73R



4. Ung dung cua cac vé_‘lt liéu compozit

Cic vat litu compozit do c6 nhiéu tinh chit vu viét nhu rat bén, nhe, tudi tho cao,
bén véi cd méi trudng nudc bién, khéng nhiém tir, cich dien, do dén nhiét thap hon 0
véi kim loai va don gidn khi sit dung, sira chita nén dugc 1ing dung hét siic phong phud
trong doi s6ng va ki thu4t, tir nhiing san phdm don gian nhu bén tim, thing chifa nuéc,...
cho dén nhimg chi tiét két cau phic tap ddp ng duge nhitng yéu cdu dac biét cla 6 10,
tau thuy, mdy bay, tén lira, thu vii try. Rat nhiéu nha khoa hoc cho ring the ki XXT ia the
ki chia cong nghé cao va vat liéu compozit. '

Cdau hdi 8n tdp

1. a) Phan biét hap chat polime, hopolime, copolime, oligome va monome. Cho thi du.

b) D& polime ho I4 gi ? Co thé xac dinh chinh xac 4 polime hoé dudc khong ?

c) Céc chét polime co thé phan loai theo nhitng cach nao ? Cho thi du va goi tén ching.
2. Cho biét cac dang ciu tao hba hoc va cAu tric clia phan tir polime. Cho thi du.

3. a) Hay gidi thich vi sao c&c chat polime khong bay hai, khong co nhiét do nong chay
nhat dinh, ¢4 dd nhét cao.

b) So sanh, giai thich tinh bén co hoc, tinh tan va kha nang nong chay clia cac polime
" mach thang, mach nhanh va mang lu6i khong gian.

4. Hay néu va cho thi du minh hoa vé& tinh chat hoa hoc cd ban clia cac hgp chét polime.

5, a) Phan (g triing hop 1a gi ? Dac diém cdu tao cla monome tham gia phan dng tring
hap ? Céc loai phan (ng trung hgp.

b) Cho biét cac loai co ché clia phan Ung trung hdp ; nhing yéu 6 &nh hudng dén phan
{ing tring hop va cac phuong phap tién hanh tring hop.

6 Phan dng tring cong hop 13 gi ? So sanh co ché clia phan (ng iriing cdng hap véi phan
{tng tring hop. .

7. a) Phan Ung tring ngung 1a gi ? Dac diém cau tao clia monome tham gia phén ing
tring ngung.

b) Cho biét cac loai va diic diém clia phan (mg tring ngung. Cac phuang phéap tién
hanh tring ngung. :

8. Hay néu cac hap chit polime tigu biéu, thudng dung dé ch& tao chat déo, 10 soi, cao su
va keo dan. Diéu ché& va (ng dung cla ching.

9. Phan biét vat liéu polime vdi vat lidu compozit, cao su va cao su blend.
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Chiu trdch nhiém xudt bdn
Chi tich HDQT kiém Téng Gidm d6c NGO TRAN Al
Pho Téng Gidm déc kiém Tdng bien tap NGUYEN QUY THAO

Bién tdp ndi dung :
NGUYEN BICH LAN
Trinh bay bia :
TA THANH TUNG
Bién tap mi thudt, vé hinh :
PHAN HUONG
Sita bdn in :
'BAN HOA HOC (NXB GIAO DUC)
Ché bén :
PHONG CHE BAN (NXB GIAO DUC) -

HOA HOC HfU O 3
M s0: TK549T6 - DAI
In 1500 ban, khé 19 x 27 em, tai Xi nghiép in Ha Tay.

86 in: 07/DH; 86 XB: 04-2006/CXB/185-1860/GD. In xong va ndp luu chidu quy I nam 2006
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11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

26.

27.
28.
29.
30.

HEVOBCO

I

b‘

Dia chi : 25 HanThuyén, Ha Noi
TiM DOC SACH DAI HOC VA CAO PANG - BO MON HOA HOC

CONG TY CO PHAN SACH DAI HOC - DAY NGHE

cua Nha xudt ban Gido duc

Hoa hoc Vé co -Tap 1,2,3
Hoa hoc Dai cuong -Tap 1,2,3

Co s0 1i thuyét Hoa hoc

- Phin I : Cdu tao chat

- Phdn I : Nhiét dong hod hoc

Co sd li thuyét cac qua trinh Hoa hoce

Bai tap Co so li thuyét cac qua trinh Hoa hoc

Hoa hoc cdc hop chat di vong
Hoa li -Tap 1,2,3
-Tap 4
Hoa hoc Pai cuong
(khoi Nong - Lam - Ngu) -Tap 1

Bai tap Hoa hoc Dai cuong (khéi Nong - Lam - Ngu)

An mon va bao vé kim loai
Phan ung dién hoa va ung dung
Hoi hoc phan tich

- Phan I : Phdn dng cua ion trong dung dich mroc
- Phan I : Cac phuong phap dinh lvong hod hoc

Giao trinh Hoa li -Tap 1,2

Hoa hoc - Nam thu nhat, ndm thi hai
(Gido trinh dao tao ki su chat luong cao)
Hoa hoe Hiu co -Tap 1

Hoa hoc Hitu co -Téap 2,3

Bai tap Hoa hoce Huu co

Thuyét lugng tu vé nguyén ta va phan tu -Tap 1,2

Dong hoc va xic tdc

Bai tap Hoa li

Hoa hoc Pai cuang (CDSP) -Tap 1,2
Thue hanh Hoa hoe Dai cuong (CDSP)
Hoa hoc Vo co (CDSP) -Tap 1,2

Hod hoc Phan tich (CDSP)

Co 56 Hoa hoc Hitu co (CDSP) -Tap 1,2,3

Phuong phap day hoc Hoa hoc (CDSP) -Tap 1,2,3

Hoa hoc Cong ngheé va Maéi truong (CDSP)
Hea hoc danh cho ngusi yéu thich

Tir dién Hod hoc phé thong

Cu s6 li thuyét cac phan ung hoa hoc

TIOANG NHIAM

ddivhi (i b tidng Phap)

RENE DIDITR (Vi Dang £6 ..

NGUYEN DINTTCIN
NOUYEN HANH

_ VITDANG DO

VU DANG DO (Chat hidng

NGUYEN MINIT THAQ

TRAN VAN NHAN (Chit hicn}
NGUYLEN VAN TUE

NGUYEN VAN TAU (Cha bisn)

DUONG VAN DAM

TRAN 1P 1AL

NGUYEN VAN TUR

TNGUYEN DINITHOE

NOUYEN TINH DU NG

Ju Ngoc Anh dich o bdn tidng Phap)

ANDRE DURUTPTHY, .. [.D{I[) Quy Chidu.

NGUYEN TICL DINT ¢Chei bidn)

b0 HINH RANG (Chi bidn)

NGUYEN VAN TONG

NGUYEN DINH HUE, NGC‘:"ﬁN BUC CTILY

NGUYEN DINH HUT

TRAN HIFP T1Al

TRAN THANH HUE

NGUYEN TIHTE NGON, TRAN 1111 DA

HA TH] NGOC LOAN

NGUYEN TINTT DUNG
TOTRAN QLOC SON, NGUYEN VAN TONG |
DANG VAN LITU

NGLYEN CLUONG. NGUYEN MANH DUNG
NGUYEN THT SUU

PITUNG VIEN BAT (Chu bifn)

" NGUYEN THAC CAT (Chii bien)

DUONG VAN DAM

TRAN THI DA, BANG TRAN PITACH

Ban doc cd thé tim mua tai cac Cong ti Sach va Thiét bi trudng hoc ¢ dia phuong hoac cac Clra hang
gidi thiéu sach clda Nha xudt bén Gido duc !

187B Giang V&, 25 Han Thuyén - Ha Noi
15 Nguy&n Chi Thanh - TP Da Nang

0% 85709

104 Mai Thi Luu (Quan 1) - Thanh phd HE Chil Minh.

Gia: 49.700d
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