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LO1 G161 THIEU

Thuc hién mét sé diéu ctia Luat Gido dyc, Bo Gido duc & Dao tao va
B6 Y t& d3 ban hanh chudng trinh khung dao tao Dugc si Dai hoe. B6 Y
t& t6 chic bién soan tai liéu day- hoc cAc mdn cd sd, chuyén mdn va co
ban chuyén nganh theo chudng trinh trén nham ting budc xay dung b
sach chuén trong cong tac dao tao nhan lyc y té.

Sach Héa hoc hitu co Tap 2 duge bién soan dua trén chudng trinh
gido duc ctia Trudng Pai hoc Duge Ha Noi trén ¢ s6 chuong trinh khung
da duge phé duyét. Sach dude cac nha gido gidu kinh nghiém va tam
huyét véi cong tac dio tao bién soan theo phudng cham: Kién thiic co
ban, hé théng; nodi dung chinh xéc, khoa hoc; cap nhat cac tién bd khoa
hoc, k¥ thuat hién dai va thuc tién Viét Nam.

Sach Héa hoc hitu co Tép 2 da duge Hoi déng chuyén mén thim
dinh sach va tai lidu day-hoc chuyén nganh dude ciia Bo Y t€ tham dinh
vio nam 2006. B4 Y t&€ ban hanh lam tai liéu day-hec chinh thic cua
nginh Y t&. Trong thdi gian tit 3 dén 5 nim, sach phai duge chinh 1y, b8
sung va cap nhat.

B6 Y t& xin chin thanh cam on GS.TS. Tran Manh Binh, PGS.TS.

Nguyén Quang Pat, TS. Ngbé Mai Anh, TS. Giang Thi Son va TS. Pham
Minh Thty cGa Bé mén Héa hitu ¢d Trudng Pai hoec Duge Ha Néi da
“danh nhidu céng stic hoan thanh cudn sach nay, cdm on GS.TSKH.
Nguyén Dinh Triéu va PGS.TS. Truong Thé Ky da doc phan bién dé
cudn sach dude hoan chinh kip thai phuc vu cho céng tac dao tao nhan
luc v té.

Léin diu xuat ban, ching toi mong nhan dude ¥ kién déng gép cla
déng nghiép, cac ban sinh vién va cac déc gia dé 14n xuit ban sau duge

- hoan thién hon '

" VU KHOA HOC VA DAO TAO
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oI NOI PAU.

Hoéa hoc hitu ¢d 12 mé}t trong nhﬁng mén khoa hoc ¢d sd quan trong trong
chuong trinh dao tao Dudc si dai hoc. Mén hoc nay giip cho sinh vién hoc tip
~ ” ~ A - -~ . = + ) - ~ ~ "

t6t cac mén nghiép vu nhu Héa duge, Héa sinh, Duge lidu, Dugc 1y, Bao ché...

Theo qui dinh ctia khung chuong trinh da ban hanh, sinh vién Duge hoc
1§ thuyét héa hiiu co & hai hoc ky clia nam thtt hai. Mén hoc nay gom hai hoc
phin: Ly thuyét héa hitu ¢ 1 va Ly thuyét hba hiiu cd 2. Méi hoc phén dudge
gidng day trong mét hoc ky va c6 thai lugng 45 tiét 1y thuyét. '

Muc tigu ctia mén hoc ma sinh vién cin phai dat 1a:

1. Van dung dudc cac hiéu ting dién tii vA hiéu ting lap thé dé giai thich tinh
.acid - base, kh# néng phan tng, huéng phan ting va co ché phan ting.

2. (3iai thich dudc cac hién tugng dong phén trong héa hoc hiiu co.

3. Vit duge tén cac hop chit hitu co theo danh phap qudc t€ va tén
théng thuong. :

4. Trinh bay dudgc cac phuong phap diéu ché chinh ctia cic héa chiic hitu
cd cd ban.

5. Trinh bay dugc ciu tao, cic héa tinh va cie phan tng dinh tinh chinh
ctia cac héa chic hitu ¢d cd ban va cac hp chat da chiic va tap chie.

D& dap ting yéu cau vé tai liéu hoc tap clia sinh vién theo chudng trinh
méi, B mén td chiic bién soan lai gido trinh mén hoe.

Gi4o trinh "Héa hoc hiiu co" gom 23 chudng, chia lam 2 tap:

- Tap I (13 chuong) gém phén dai cuong vé héa hitu cd va cac hoa chic
(Hoc phén ly thuyét Héa hitu co 1).

- Tap II (10 chuong) gdm cac héa chiic ti€p theo dén cac hop chit di vong
(Hoc phén ly thuyé&t Héa hitu co 2).

Phén Pai cudng vé héa hitu co gém 5 chuong (chudng 1 - chuong 5) trinh
bay mét s8 ¢o 58 1y thuyét clia mdn hoe nhu lién két hda hoc trong cac hop chit
hitu cg, hidu Gng dién t&, déng phan, phan loai va co ché phan dng hitu cd, cac
phudng phéap xé4c dinh c&u trdc phan ti. Phan 1y thuyé&t nay duge van dung
vao phéan cac héa chic hitu co dé gidi thich duge cffu tric, 1y - hoa tinh, kha
ning phan tng, chidu huéng phan tGng va cd ch€ phan tng clia cac hop chit
hiiu co.

Phan céc héa chiic hitu cd gdm 18 chuong (chuong 6 - chudng 23) dugce
viét gbp cho céc hgp chit mach hd va mach vong. Cac chudng vé héa chiic
trinh bay cdu tao, danh phap, ddng phan, cic phuong phap di&u ché chinh, cac
tinh chit vat 1y va héa hoc, cac chat dién hinh dude ting dung trong héa hoc,
doi séng va trong Y - Dugc hoc. :



Phén ciu héi va bai tap sau mbi chuong sé duge in riéng trong mét cudn
sach v€ cic cau héi trac nghiém va bai tap héa hitu co. |

(Gido trinh "Héa hoc hitu co" nay di duge dung lam tai liéu hoc tap cho
ginh vién Trdcing DPai hoc Duge Ha Néi. Hoc vién cao hoc va nghlen cliu sinh
Dugc ¢ thé dung tai lidu nay dé tham khao.

Trong qua trinh bién soan, céc tac gid da c6 nhidu c6 ging; tuy vay, ciing
khé tranh khéi nhiing thiéu s6t. Chiing t6i rat mong nhan dugde nhiing ¥ kién
déng g6p clia cac ban déng nghiép, sinh vién ban doc dé néi dung bd gido trinh
nay ngay cang cé chit lugng cao hon.

Thdang 10 ndm 2006
BO MON HOA HUU co
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Chuong 14

ACID CARBOXYLIC VA DAN CHAT

Acid carboxylic (acid hiiu cg) 1a nhiing hgp chit hitu co ¢6 chiia nhém
chiic carboxyl (-COOH).

Coéng thiic chung:  p_coon ©

. R—CZ
~OH

R c6 thé 14 H, géc hydrocarbon aliphatic (no, chua no) hay géc aryl (Ar).
Vi vay, ¢ thé coi acid carboxylic 14 din chét ctia hydrocarbon do thé& nguyén
td hydro bang nhém carboxyl.

C4u tao cila nhém carboxyl:

Théng thudng ngudi ta biéu didn ciu tao ciia nhém carboxyl trong phén

Tt carboxylic nhu sau:
R—Cgb
O<H

Trong d6 nhém hydroxyl gin truc tidp vdi nhém carbonyl, chiu anh
hudng cam dng cia nhém carbonyl, ddng thdi d6i dién ti khéng phan chia cia’
oxy 6 nhém hydroxyl lién hgp v6i lién két n cia nhom carbonyl Ca hai hiéu
tng nay déu cé tac dung lam lién k&t O-H phan cuc vé phia oxy nén proton
phan ly dé dang hon.

o) :
R—CZ " —> R—c%:‘i + H
O=H O} |

15



Do vay, tinh acid ctia acid hiiu ¢d manh hon alcol rat nhiéu. Hon niia, khi
proton phén ly, ion carboxylat tao thanh cé c4u tao cin déi:

’ 1
0 - o | 07
R—CZ <~ R—CZ ; R—CZ
C<0" S0 ~0z

Vi viy, ion nay bén, én dinh hon. P6 cang la nguyén nhén lim tang tinh
acid etia acid carboxylic.

Béang phuong phap do véi tia X, ngudi ta da xéc dinh duge ring & phan tia

natri formiat ( p—c* (C;N ) d6 dai cta cac lién két giiia nguyén ti carbon véi hai
a Pl

nguyén tii oxy thi bing nhau (1,27A ).
Phan loai: c6 thé chia acid hitu cé thanh 3 nhém:
— Acid carboxylic no

— Acid carboxylic chua no

— Acid poly carboxylic no va chua no

14.1, ACID CARBOXYLIC NO
14.1.1. Danh phap
14.1.1.1. Danh phép IUPAC
Tén cta acid xuit phat tit tén ctia hydrocarbon tucng iing thém tiép vi
ngil oic. Mach chinh 14 mach dai nhAat ¢6 chita nhém carboxyl:
4 3 2 1
CH;—CH~CH,—COOH
CH,4
14.1.1.2. Danh phdp théng thudong
a. P6i vdi acid hitu co ddu déy:

Acid 3-methyl-1-butanoic

Thudng diing tén xuét phat tit ngudn gbc cia ching. Trong tén théng
thudng c6 thé ding cac chit Hylap o, B, 8, y... d& chi vi tri cha nhém thé d61 véi
nhdém carboxyl.

CH3—CH2—(TZH—COOH Acido.-methyl butyric

CH, | |
H-COCH Acid formic, 14y tir kién (formica - con kién)
CH;-COOH Acid acetic, 1dy tir ddm (acetum - d4m)

CH;~CH,~CH,~COOH  Acid butyric, c6 trong thanh phan
cua bo (butyrum - bo)

16




- b. Vdi acid vong:
C6 thé coi hydro caua vong dugc thay thé& béi chiie acid (-COOH): carboxylie.

@,COOH

Acid benzen ca_rbdxylic

c. Cdc acid thom

{ > =coon

Acid cyclopentan carboxylic

Véi nhém carboxyl gin truc tidp vao nhan thom, dugdc coi la dan chit caa

acid benzoic.

Acid

COOH
OH

o-hydroxy benzoic

COOH

NO,

Acid p-nitro benzoic

Bang 14.1. Danh phap va tinh chat véat Iy ca mét s8 acid

Céng thire thgzzhtﬁggﬁg D?’&'&K'éép (§:§) (%)

_HeooH | Acdformic | Acid methanoic | 84 1 101 ]
“Grcoor T Add acetic | Addetancic | tes | 118

T Ch.ohcooH | . Acid propionic | Acid propancic - | 21| 141 |

T CHACH),CO0H | Acid butyric | Kéiﬁ_@ﬁ_t;ﬁ;ié_:_":"":_ IERES

T CHACH).COOH | Acidvaleric | Acid pentancic | _ 34 | 186 |

'"‘E:_H';(_c_i-i;):c_;acéﬁn____':__Aé&_géb}Sié__ __________ Acidhexanoic | ENEN

“:-6I-I_3-(6;I;)-5-(-3-C-)‘C)I:I-mm “Acid enantic | Acid heptancic | s | 223 |

" CH(CH),COoH | Acdcapyie | Acidostanoie | 17 | 239

T CH(CH,CO0H | Acid pelagonic | Acid nonanoic 15 | 255
CH{(CHMCO0H | . Acid capric | . Aoid decancic | %2 | 270

" CH,(CH,),COOH_ T hcid undecanic | 305 | 280

T CHCHyy000H | Acdlawis | Aciddodecanoic | aa_ | 209 |

T CH(CH,COOH | . Acid myristc | Acid tetradecanoic | 54 | 251 |

' CHA(GH,)COOH T Acid paimitic " Acid hexadecanoic | 63 | 267 |

____ Gri(GrgucooH | Addstearic | Add octadecancie | 72 | 383 | |
C4Hs;—CH,~COCH Acid phenyl acetic Acid 2-phenyl etanoi¢c 76,7 !

14.1.2. Phuong phap diéu ché

Acid carboxylic tén taikha pho bién trong i nhién

P

¥

=h




— 0 dang tu do: acid formic ¢6 trong kié‘fh, acid acetic do 1én men alcol
ethylic, acid butyric do 1én men glucid...

— O dang két hop: ester (glycerid).
Dé digu ché acid monocarboxylic no, ¢6 thé diing cac phuong phap sau day:
14.1.2.1. Oxy héa alcol b(ic nh(i’t aldehyd, ceton, Iiydrocarbon
Cac tac nhan OXY hoa 1a KMnO, (trong mdi trudng acid hoac klem) Cr03,

HNO,, Ag,0, peroxyd...

' [o] - - [o] - R
RCH,OH —— R-CH=0 ——> R—COOH

R-CO-R' + R'l-l(f?—O—O—H -— R-COOR' + R"-COOH

0 g+
H,0
R-OH + R-COOH
, [O]
Thi du: @(:H,_OH s COOH

~ Oxy héa alken: phan ti olefin bi bé gay & lién k_é’t dai tao ra 2 acid:

- [O S
R-CH=CH-R' Q—*— R—COOH + R=COOH
- Oxy hoa alkan: déi héi nhlet d6, ap sudt cao va cé mat chit xic téac nhu
mudl mangan, molypden, vanadi..

1, P :
R-CH; + 3/2 0O, — R-—COOH + H,O
Xiuc tic _
Ngudi ta st dung phan ing nay dé chuyén cac alkan la nguyén heu ré
tién, d& ki€m (t dAu mé.. .) thanh céc acid béo cao dung trong viée didu ché& xa

phoéng hoéc chit béo nhan tao.
KMnO4

— Oxy héa alkyl benzen: Ar—R >  Ar—COOH
hoac K,Cr,0O,

) K,Cr,0,, H,SO
Thi du: 02N—<C:)>—CH3 ZD i OZNCOOH
un néng _ :

14.1. 2 2. thuy phdn hop chdt nitril

Thuy phén hdp chét nitril bing acid hose klem 13 phuong phap tong hgp
t6t nhit, thudng dung trong phong thi nghiém.

' -~ H,O NH NH O
R-C=N Fh_znaﬁh R—CfOH — R_C;;O 2 —I-:I-z-)- R—COOH + NH;4
ay e _ .
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Thi du:

| KOH _* - |
CHy~CH,-CH,-CH,~C=N + 2H,0 ——= CH;~CH,~CH,~COOH + NH,OH

= 1,50,
O)rarc=N + BO —I > {O)-CH-COOH + NH.OH
100°C, 3 gid o

14.1. 2.3. Téc dung cde hop chat co kim vdi carbon dwxyd

- : H,0 :
RMgX + CO, — RCOOMgX —I;—+> R—COOH + Mg(OH)X

2

H,O
RLi + CO, -—)‘-‘ RCOOLi T R-COOH + LiOH

Thuong ngudi ta cho dung dlCh hop chit ¢d kim vao "nude da kha" (tuyét
carbonic) nghién nhé va khufy trén manh. - . .

Thi du:
| . . COOMgBr COOH
H3C©,CH3 Mg H3(L¢/CH3 co, mq@cm H,0 H3C\©CH3-
_ | CH;

14.1.2.4. Thuy phan ester, clorid acid, amid
— Thiy phan ester véi xvc tac acid, hodc kiém:
~ RCOOR' + H,0 —> RCOOH - + ROH
Phan ing nay dugc st dung dé diéu ché cac acid béo cao tlt chit béo.
— Thiy phan clorid acid, amid: | |
RCOCl + HYO ——» RCOOH + HCl
RCONH, + H O ——> RCOOH + NH;
14.1.2.5. Téng hop ti carbon oxyd o

— Khi dun néng natri alcolat véi carbon oxyd duéi ap sudt, ta thu dude
mudi natri clia acid carboxylic:

"RONa + €O —> RCOONa —> RCOOH
~ (6 thé dun néng aleol véi carbon oxyd & 125 — 180°C, ap sudt 500atm, c6
mit xic tac BF, va mdt it nude:
ROH + €O — . RCOOH

- Trong céng nghiép, ngudi ta cé thé diéu ch& acid béo bang chch dun néng
olefin véi carbon oxyd va hoinudc dudi ap suat, & nhiét 456 300 > 400"0
c6 mit xdc tac (nhu acid phaspheric):
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+ CO + H,0 — CHyCH,~COOH
CH;~CH-COOH
CHy -

CH2=CH2
CH;-CH=CH, + CO + H,0 —»

14.1.2.6. Téng hop tit ester ciia acid malonic
Ester cua acid malonic (thudng dung la ethyl malonat) tac dung véi din

chit halogen (RX) xuc tac base (alcolat: C,H,0") tao ra cac acid carboxylic

mach thang hoic phan nhanh tay thude vio su hia chon dan chit halogen:

NaOCH; ) NaOGH;
RX + CHz(COOQHj) ——» RCH(COOCH,), ——— >
- DPunnéng - 2) Pun néng

—> RCH,COOH

- -~ NaOGH; HHO,H
RX + R'CH(COOGH,) ——> RR'C{(COOCHy, ~——
2) Dun néng

—> RR'CHCOOH
Qua trinh phan ting xay ra nhu sau:
Khi ¢6 xtc téc base (C,H,07), ester malonic chuyén thanh tac nhan ai

nhan -~ CH(COOC,H,), va sau d6 tac dung véi dan ch4t halogen (RX). Tiép theo
12 qua trinh thuy phin ester va decarboxyl héa dé tao thanh acid carboxylic:

CH(COOGHs: + GHO — “CH(COOC;Hs); + GH:OH
"CHOOOGHs, + RX  —> RCH(COOLH:: + X

RCH(COOC.H:): + 2H0 2> RCH(COOH), + 2GH.OH

Decarboxyl héa
> RCH.COOH

-

RCH(COOH

14.1.2.7. Téng hop tit ester acetoacetat va cyan acetat

o ' R
NaOC>H 1
RX + CH;—-CO—CH.COOC,H5 23 CH3;~CO—CHCOOC:Hs

H* , =0
hoic OH" RCHZC‘/‘O
R' NaOC2Hs Rr
RX + CH;—CO— CHCOOCsz — (CH3-CO— (; COOCsz
H+ ,' _R‘ _ /O .
hoac OH" R—CH C:OH

NaOGH R
RX + NCCH,-COOCH; ——%  NC—CH-COOC:Hs

1) H* hoic OH™ -0
2)Pun néng RCHzC:OH

20




Phuong phap ne‘ljf ¢6 thé thu dude cac acid ¢6 cdu tao tuy ¥, tuy nhién
trong sin phdm c6 thé 1an aceton.
14.1.3. Tinh chit vatly

Do céu tao clia nhém carboxyl, nén acid ¢ kha ning tao thanh lién két
hydro bén viing hon ci aleol (vi lién két O-H trong phén ti acid phéan cuc
manh hon), vi vay né dnh hudng rit 16n dén tinh chit vat 1y chia acid.

Thue t& & trang thai rin va 1éng, vé cd ban acid carboxylic ton tai 6 dang
dime vong: - :

QOeee H—O
4 N -
R—C C—R
V4
O——H--- 0

Trang thai dime nay duge bio toan véi mét miic d nhét dinh ngay ]
trang thai hoi va ca trong dung dich loéng.

@ diéu kién thudng, céc acid thip la chat 1dng linh déng, khéng mau, mui
<&e kich thich. Tif acid 5-11C 1a chat 1dng sanh nhu dau. Cac acid cao la chat
rin khéng mui. Acid thom déu la chét ran. :

D6 sbi clia cac acid c6 cdu tric mach thang tang 1én khi s6 carbon trong
phén tii ting. Cac acid 6 s6 carbon chan c6 nhiét dé néng chay cao hon acid ¢6

8 carbon 18 truée va sau né (do c6 su khac nhau trong cdu tric tinh thé).

Céc acid mach hd thdp (acid formic, acid acetic, acid propionic) tan vb
han trong nudc, d6 1a do cac phin t& nude cb thé solvat héa nhém carboxyl
(nhém carboxyl 12 nhém thén nude - hydrophyl) tao lién k&t hydro:

T Qees H—Q s H—O
V4 o N

R—c7 5| ‘C—R
Y
O—H ewe O—H=O
H

Khi chiéu dai mach carbon tang va mic d6 phan nhanh cua géc R tang
16n thi d6 tan gidm di nhiéu. Céc acid c6 s6 carbon > 11 hoan toan khéng tan
trong nudc. ,

+ Phé héng ngoai ctia acid monocarboxylic no: d5i véi nhém chiic -COOH
c6 cac dai hap thu dic trung sau: : .

Ve clia acid monome (¢ trang thai hoi hay trong dung dich lodng) c6 tan
&6 trung binh 13 1790 cm™, ¢dn v clia cic acid dime (6 trang thai két tinh
hay trong dung dich d#c) c6 tn s8 trung binh 1a 17 10+ 10 em™. :

voy chia acid monome cb tén s8 trung binh 3500 - 3570 cm™ (ing véi
nhéom —OH ty do). : S :

Con voy cha acid dime-cd tan s8 khoang 3000 cm™ va dai hép thu réng,
diéu nay ching té sy tao litn két hydre gitia hai,phin td acid.
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— Trong vung td ngoai: nhém carboxyl hap thy & budc séng ngin nhiéu hon
s0 v61 nhém carbonyl.

Thi du:
‘ A Emax
CH,COOH - 197 nm - 60
CH,CHO 293 nm ' 12

14.1 4. Tlnh chat hoa hoc

Nhém carboxyl 1a t8 hdp cua hai nhém carbonyl (C=0) va nhom hydroxyl
(OH). Hai nhém nay cé anh hudng lin nhau rat manh do sy lién két cta
ocbital ® va cip electron khéng lién két cua oxy trong nhém OH. Két qua la
lidn k&t O-H cha acid yéu hon so véi alcol, va dién tich duong (6%) ciia carbon
trong nhém carboxyl nho hon so véi aldehyd.

Lj,'b | _ Lo-H _CQ)
@H D Rcﬁo RCq

Amd Aldehyd

Nhom carboxyl va gée R ciing ¢6 anh hudng qua 1a1 lin nhau.

Da s8 cic phan tng cla acid carboxylic thé hién trong bén loai phén tng sau:

1 R—(f’o L Phan utng lam ddt lién két O H: su phén ly acid,
’ ~0—+H " tao mudi véi kim loai..

Phan ﬁ.’ng x3y ra & nguyén tl carbon ctia nhém
2 R—CF carboxyl: da s6 cédc phan {ng nay la tin cong

~O—H nucleophyl ctia tdc nhanY vao nguyén ti carbon
(_ ctia nhém carboxyl, ti&p theo 14 su cit dGt lién két

Y C—O tao thanh ester, acylclorid...
Y Decarboxyl hoa, thi du: phan {ng dién ly theo
3. R+ ‘/‘Oj-H Kolbe - dién ly mudéi natri hay kali cua acid
A ! carboxylic. -
@ /0 '
4. R—CH,— ~om Phan tng thé€ ¢ nguyén ti C,, th1 du: thé hydro &

C, bang halogen.

14.1.4.1. Phdn @ng lam dut lién két O-H
a. Tinh acid:

So véi cac acid vo co nhu HCI, HNOa, H,SO, thi cac acid carboxylic la
nhiing acid yéu. Hing s6 phén ly acid cua chiing chi khoang 107° trong dung
dich nudc.
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RCOOH + H,0 == RCOO" + HO'
[RCOO ] [H;07] '
'KA = " > = 10_5
[RCOOH]

Tuy nhién, lyc acid cia acid carboxylic con manh hon nhiéu so véi alcol:
K, cfia acid acetic manh gdp 10" so v6i K, cua ethanol.

Tinh acid ctia acid carboxylic ¢6 thé dugc giai thich nhu sau: oxy cia nhém
C=0 trong nhém carboxyl c6 dé 4m dién cao, gy ra su chuyén dich dién ti vé
phia né, do d6 lam cho lién két gitta H va O ctia nhém O-H bi phén cye, cép dién
tii ctia lién két lach vé phia oxy, va H dé dang tach ra dudi dang proton:

' B

Bang 14.2. Gia tri pKa ciia mét s6 acid

Acid pKa Acid pKa
Formic 3,75 Pentanoic - 4,86
e | are | Teenzoic | a7
""" croione T aar [ enenylecetic | 426 |
""" R T R

Sy c6 mit cia cac nhom thé 8 géc R, Ar, c6 anh hudng rd rét dén luc acid:
— Chc nhém hit dién ti (cé hiéu ing -1) lam tang ldc acid cua acid
carboxylic, do anh hudng cam dng clia nhém nay. :
x-.—cﬂzq_—("}_o.._ﬂ
O -
Thi du: khi thay thé H trong gbc CH, ctia acid acetic bing cac nhém thé:
halogen, nitro, nitril.... : .

Acid pKa
H,C—COOH - 4,76 |
T Nec-ciecooH | 241
"""" opeccoon | e
aeamecoon | 065

N&u thé ci 3 nguyén ti I trong nhom CH, ofra acid acetic, tao ra acid
tricloacetic, ¢6 tinh acid manh gln nhutscid worcol(K, = 3,0.107%). '
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— Ngudc lai, cac nhém thé& ddy dién tii (c6 hidu tng +I) lam gidm lyc acid
(cac acid ¢é6 mach carbon cang dai, tinh acid cing giam).

Acid pKa

H—COCH ' 3,75

CH;~COOH 4,76

CH4CH,~COOH 4,87
CH,

CH3+¢+COOH 5,06
CH;

Hing s6 phéan ly clia acid benzoic bién d6i theo ban chét va vi tri céc
nhém thé. ‘

'Bang 14.3. Gi4 tri pKa clia mdt s& acid benzoic ¢é nhom thé

Nhém thé ‘
o CH, | OCH, OH - cl NO,
Vi tri :
Para 4,37 4,47 4,54 3,98 3,43
Meta 4,27 4,09 4,08 3,83 3,49
Ortho 3,91 4,09 2,98 2,94 2,17

b. Acid carboxylic tdc dung vdi kim loai, oxyd kim logi, hydroxyd kim logi
va mudi cia acid yéu:
Khi d6 nguyén ti hydro dude thay th& bing kim loai:
2RCOOH "+ 2Na — 2RCOONa + H,
2RCOOH + MgO — (RCOO)ZMg + H,0
RCOOH + NaOH ——> RCOONa + H,0
2RCOOH | + Na,CO, —> 2RCOONa + H,O + CO,

Tuy nhién, vi 1a acid yéu nén muéi carboxylat ctia kim loai kiém thiy phén
manh trong dung dich nudc va bi acid v6 cd ddy ra khéi musi ctia chiing.

'RCOONa + H,0 ===  RCOOH + NaOH
RCOONa + HX ——>  RCOOH + NaX
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¢. Acid carboxylic tdc dung vdi cde amin, @o muobi:

. @
RCOOH + RNH, — RCOO® + RNH;

d. Tdc dung véi diazomethan tao methyl carboxylat:
RCOOH + CHN, -— RCOOCH, + N,
Co ché& phan {ing:
0 3 0
s _ L o ®
R-C-0*H + CH,=N=N — R-C-0O + CH;—N=N-
9 g X @ (l?
R-C-0¢ + CHN=N —> R-C-OCH; + N,

14.1.4.2. Phén ing xdy ra 6 nguyén ti carbon cia nhém -COOH

Nhém carboxyl phén cuc, nguyén ti carbon ctia nhém carboxyl tich mot

phan dién tich duong (do sy phan cuc clia ndi d6i carbonyl va do su chuyén
dich d6i dién td khong phén chia cta nhém oxy trong nhém hydroxyl - hiéu
ting lién hop p, 7). Nguyén ti carbon c6 thé nhan su tdn céng nucleophyl cia
mdt s6 tac nhan va thudng cac phan {ng nay dung acid lam chit x1dc tac. Vail
trd cda acid 13 1am ting mat do dién tich dudng trén nguyén tii carbon cua
nhém carboxyl, tao diu kién cho sy t&n cong nucleophyl ctia tac nhan . Tiép
theo d6 thudng xay ra su dit lién k&t C-OH, hoa tra lai chat xtc tdc va cho

i A A »
san pham cudi cing.
a. Phan tng ester hoa:

Acid carboxylic tac dung véi alcol véi sy ¢6 mat cua acid v6 ed manh lam
xtc téc thi tao ra ester. Phan tng ester hoa ¢6 tinh thuan nghich va thudng
dung H,S0, dac ho#c hydroclorid khan lam xdc tac.

RCOOH + R'OH R-COOR' + H)O

Cd ché phan {ing nhu sau:

0 @QH ~ OH : [ OH |
R-C-OH === | R-C-OH <> R-C-OH| === R—(;—OH}_—:—
| ® | RO

OH
== | R-C-OH,
@

-H,0- @ H,0 o
| —_— |: R—C:OH —_— .R-—(;:O + H30
R'O

RO OR'

Nhé phuong phap nguyén ti danh d&u, ngudi ta da ching minh dugc
ring: trong phan fing ester-héathi OH. cua-acid-carboxylic va H cla alcol dude
tach ra, tao phin ti nudc:
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I 18 1] 18
R-C-OH + H-0O-R' - R—-C-0-R'" + HO

Riéng véi alcol bic 3 trong phan {ing ester héa thi OH cua alcol va H cla
acid carboxylic duge tach ra dé tao phan ti nuée.

b. Phan iing tao halogenid acid (acyl halogenid)

Acid carboxylic phan {ing v6i phosphor pentaclorid, phosphor triclorid,
thionyl clorid sé& tao thanh acyl clorid do su th& nhém OH bing clor:

0 o)

R-CZ + Py, —> R-CZ 4+ POCL + HC
OH Cl

. o o .

R—CZ + socl, — R-CZ_ + 80, + HC
OH a

Thi du:
, C6H5—(f8H + PCl, — C6H5—Cf21 + POCL + Ha
‘ Benzoyl clorid
¢. Phdn ting tao amid: Tac dung véi amoniac |
RCOOH + NH,; ——> RCOONH, LN RCONH, + H,0

Co ché phan ting:

© ' o° 0S
I (|) :NH; ] @
R—-C-O-H=«>» R—(C~0O—H /—> R-C-—0OH = R—C-(?Hz S
@ @ [ . .
o NH; NH,
' O

== R-CZ + HO0
. , NH2 2 .

14.1.4.3. Phan wng khit héa acid carboxylic

Acid carboxylic kho bi khti héa bing hydro ¢é6 mat xtde tac kim loai, cing
‘nhu bang tic dung cla natri trong alcol. NhIIng khi tac dung véi L1A1H4, co

thé khii héa acid thanh alcol bac 1.
RCOOH —I:ii”-i—» ~ RCH,0H
- H+, H20 ’ -
Thi du:

. . LiAl ' » '
CH,=CH—-CH,~COOH Hl+—:40)— CH,=CH-CH,—CH,OH
s L1Y ) .
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- Phan fing xay ra minh liét, giai doan dau c6 su tao thanh mudi phlic cua
nhém va tach hydro: ;
O 0
R-CZ + LiAlH, ——> R-C7Z 4+ H,
OH ' OAIH;L
Tiép theo x4y ra sy di chuyén cla ion hydrid tit nhém dén carbon, két
qua tao thanh aldehyd sau d6 thanh alcol: ‘

H
RCO® —» RCHO ——» RCHOH

Thuc ra san phdm phan dng la phtc alcolat nhom Khi thuy phan phtic
nay bing dung dich acid, ta dugc alcol:

4RCOOH + 3LiAIH, —> [(RCH,0),Al]Li + 4H, + 2LiAlO,

+ 13

. H 5H20 3+ s
[(RCH,0),AllLi ~—=> 4RCH,OH + Al + Li

~ Khi dun néng lau acid carboxylic v6i acid hydroiodic va mot it phospho
dd, sé tao thanh parafin.

— Ciing c6 thé khit acid carboxylic dén hydrocarbon bang cach dun néng
dudi ap sudt, ¢é6 mit chit xiic tac nickel:

RCOOH + 3H, - %a- RCH, + 21,0

14.1.4.4. Phdn ting decarboxyl hoa acid carboxylic

Trong nhiing diéu kién nhat dinh, cac acid carboxylic c6 thé bi
decarboxy! héa (loai di dudi dang CO,). Mic db dé dang cua su decarboxyl héa
phu thuéc nhiéu vao ban chét cua acid. D61 véi mot 50 acid, phan ing xay ra
khi dun néng, mudi natri caa ching véi su c6 mit cua voi téi xut: '

i 0! NaOH, CaO
CHACZ ol @ LTS CH, + €Oy
0) lNa o .

Khi ¢6 mit trong phan t acid nhitng nhém th€ hit dién ti (c6 hidu
ting -I) lién két véi C,, acid bi loai nhém carboxyl dé dang.

Thi du: cac acid sau, khi dun néng & nhiét d6 100 - 150°C s& xay ra
decarboxyl héa: ' .

0,N-CH,—COOH Acid nitroacetic
HOOC-CH,-COOH -Acid malonic

N=C-CH,-COOH . Acid eyanacetic
H,C-CO-CH,-~COOH Acid acetoacetic
C1,C-COOH | Acid tricloacetic
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— Acid thom c6 nhiing nhém hit dién t & vi tri ortho, para d8i véi nhém
carboxyl, 1am dé dang cho su decarboxyl héa:

COOH :
OzN N02 HZO’ H"‘ 02N N02 .
HoHa + o,
- Pun s6i ) o7
NO, NO, S .

— Phan Gng loai nhém carboxyl con cé thé xay ra khi dién ly mudi natri
hoéc kali caa carboxylic (phan tng dién ly theo Kolbe):

O ® Dién ly _ :
JRCOOPNa® + 2HO0 ——>  R-R + 2C0, + NaOH + H,
. . 2 _—

Anét Catét

— Phén tng tao ceton: khi dun néng muéi kiém thé cta acid béo hoic cho
hoi acid di qua thori oxyd, mangan xay ra phan dng tao ceton, aldehyd:

R—CT e,
?‘O\ S 1
/o Cal —_— R—C—R + CaCO;
,r’ 0 l,’ ”
stg_()__/"
O
R—(,/\i'é ———————— 7
/ >caf  ——S—> R-CHO + CaCO,
R—L’E o s - ThO,, MnO, _
3 ey /

_ Phan ting Hunsdiecker: 12 phan tdng decarboxyl hoa mudi bac cua acid
carboxylic, khi ¢6 mit halogen:
CCl, khan :
R-CO0OAg + Br, ——— R—Br + AgBr + CO,
76°C .

Phén ting ndy c6 thé xem nhu phan Gng thoai bi&n cha acid carboxylic va
c6 thé dung dé téng hop alkyl halogenid. Phan {ng nay it ding do khé diéu
ch& muéi bac khan. Tuy nhién, c6 thé dat két qua tot khi ding acid hitu cd va
thiiy ngin (II) oxyd lam chét xuc tac:

HgO
[>—coH + By B Br + CO, + HBr
| cCl, 76°C |

14.1.4.5. Phdn @#ng ctia géc hydrocarbon

a. Phdn itng & nguyén tiz C, cia acid carboxylic: Phan tng halogen hoéa
goe alkyl. :
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Do hiéu ting siéu lién hgp v6i nhém carbonyl, nguyén ti H, trong gbc cua
acid d& bi thay th& béi halogen. Phan ing tién hanh t6t nhat khi cé mit mot
lugng nhé phosphor do (phan ting Hell - Volhard - Zelinskii):

Br,/p Br./p

R-CH,~COOH —2>» R-CHBr—COOH ——> R-CBr,~COOH

Phan tng clor héa xay ra theo cd ché gdc, xay ra chiyéudvitripvayva
mot lugng nhé san pham thé & vi tri o
CH;—CH,—CHCI-COOH  (5%)
CH;—CHCl—CH,~COOH  (64%)

' 1
CHy—CH,—CH,~COOH ——
v

CICH,—CH,—CH,—COOH (31%) -

Din chét a-halogeno acid rt dé& dang tham gia phan tGng thé& halogen
bing cac tac nhan nucleophyl nhu: CN7, HO-, I, "NH,... theo co ché& Sy2. Vi
vay, cb thé ting dung d€ diéu ché nhiéu loai dAn ch#t khac nhau cua acid:

CH,—CH(OH)—COOH

. . I2 T HO- B 3
CH;~CH,—COOH —> CHy~CHI-COOH ~—> CH;—CH-COOH
(ery no | N
CH;—CH(CN)—~COOH ——> CH;—CH-COOH

COOH

b. Phdn iing oxy hoa:
Nhin chung cac acid carboxylic tudng d6i bén vli cac chit oxy héa. Tuy
nhién, khi tac dung lau chét oxy héa manh véi acid s& dan dén su phan huy acid.
— Phan tng oxy héa nhd xdc tac men tao acid B-oxocarboxylic déng vai tro
quan trong trong chuyén héa chét béo.

Men
R—CHz—CHZ—COOH —_— R-CO-CH,—COOH

acid B-oxo carboxylic
— Dung dich H,0, loang oxy hoa cham acid béo & vi tri B tao ra oxy acid, rdi

dén cetoacid. o

R-CH~CH;~COOH ——>  R-CH-CH,~COOH ——>
:[_1'202 OH

i .——>  R—C-CH,~COOH

— Ché&t oxy héa 14 SeQ,, tao ra acid a-oxocarboxylic.

R-CH;~CH,~COOH + Se0, —> R-CH,~C—COOH + H;0 + Se
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¢. Phan éng vao géc hydrocarbon thom: .
— Phan tng thé& 4i dién tu (Sy): nhém —COOH hiit dién ti 1am gidm hoat
tinh etia nhan thom. Cac phan tng thé 4i dién t1i s& xdy ra & vi tri meta:

Thidw: - coom : COOH
HNO,, H,S0,

t NO.
’)
— Phan ting hydrogen héa nhin thom: xay dé& dang hon so véi su hydrogen
héa hydrocarbon thom. ‘

Thi du: khi hydrogen héa acid benzom tuy theo diéu kién sé cong hop 4
hay 6 nguyén tid hydro véi sy tao thanh acid tetrahydrobenzmc hodc

hexahydro benzoic.

. +4H o +2H -
C6H5COOH -5 CHCO0H ——>» CH,COOH

Ngoai cac phan ing trén, acid carboxylic c6 thé tham gia cac phan tng
tao thanh din chit cia ching: amid, nitril, anhydrid:

— Khi dun néng mudi amoni cua acid béo, s€ tao thanh amid:

o . 0
R-CZ. . —_— R-C7 + H,0O
~ONH, C<NH2 2

Khi dun néng tiép tuc véi P 05, s& tach ra phan ti nuéc thit hai, tao
thanh nitril: .

R-C7

e R-C=N + HO
"NH, _ | .

~ Khi dun néng véi hgp chat hit nude manh (vi du: P,O;), hai phén ti acid
mét mét phdn ti nude, cho ta anhydrid:

0 _ . y :
R—C%-—-- .0
Cf?pH-i -H,0 R—cfo
O > —
R_Cg.L__J- . R Ci\o

14.1.5. Chat dién hinh
* Acid formic (acid methanoic): H-COOH

Acid formic 1a acid monocarboxylic don gian nhét, lan ddu tién thu dudc vao
thé ky XVII tit kién d8 (formica rufa) bing cach c&t véi nutde. Acid formic kha phd
bién trong thién nhién, véilugng nhdtrong cacloai-dong vat va thuc vat.

30




|

|

b,
oy
Bg
Yyd |

— Trong phdong thi nghiém, c6 thé didu ch& acid formic bing nhiéu cach: oxy
héa -alcol methylic, formaldehyl, thiy phan cloroform, decarboxyl héa
acid oxalic...

a " OH
3NaOH . “H,0 0
H—cCCl. ——> H-CLOH = —2» H—CZ
N - 3NaCl \OH OH

“al
— Trong céng nghiép, acid formic duge di€u ché bing _cééh dun néng natri
hydroxyd véi carbon mono oxyd & 120°C va 4p sudt tit 6 - 10 atm.
NaOH + CO — HCOONa
Sau dé cho tac dung natri formiat véi H,S0,, rdi cit acid formic duge giai
phéng ra. ' '
Acid formic la chét léhg, khéng mau, linh déng cé mui hing kich ting
manh, &n da, s6i § 101°C tan trong nudc véi bat ky ty 1& nao.

Khac véi cac acid khac cua diy déng dang, acid formic cé mét hydro gén
v6i nhém carbonyl, vi vay né ¢6 tinh khi manh (nhém aldehyd).

Noom {1 011 Nhem
aldehyd 5H—='FC§6'-__H ™ acid

Acid formic bj oxy héa ngay cé véi nhitng ch#t oxy héa nhe nhu thude thi
Tollens va thudc thit Fehling, tao thanh CO, va H,0.
O - 0]

H—CZ —>  HO—C? —> €O, + H,0
OH | OH

Khi dun néng véi H,SO, ddc, acid formic bi phan hiy thanh oxyd carbon
va nuéc. Phan Ging nay ding dé diéu ché& carbon oxyd tinh khiét.

Acid formic duge dung trong céng nghiép thugc da, va trong céng nghiép
dét lam chat xi 1y nguyén liéu trude khi nhudm vai soi.

* Acid acetic (acid ethanoic): CH,-COOH

Acid acetic dudi dang d&m, duge bi€t dén tit thoi thugng 6 va phén riéng
dudc tit nim 1720. . _

— Acid acetic duge diéu ché trong céng nghidp ‘bing cach oxy hoéa

acetaldehyd bang oxy ctia khéng khi, c6 mit mangan acetat lam xuc tac.

ILO 1/2 0,
CH=CH ——> CHCHO — % CH,COOH

— Phuong phép ¢6 dién didu ché acid acetic 14 cat khan gb. Chit 1éng ngung

tu thu duge chia 10%-acid-acetic;dem trurig Hoa bing véi (tao calci
acetat lang xubng), cit taeh nhirng-chst/dé bay hoi (methanol, aceton).
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Sau d6 cho acid sulfuric vao va cit, ta dudc acid acetic. Ciing c6 thé diung
dung méi hitu co (ethyl acetat hoic isopropyl ether) dé chiét acid acetic.

— Lén men ddm dung dich alcol ethylic:

B Mycoderma aceti :
CH,CH,OH + O, > CH,COOH + H,0

Bing phuong phap nay thu duge dung dich acid acetic 3 - 15%.

G nhiét do thuang, acid acetic la chat long khong mau, mul ddm manh,
61 6 118°C. Acid acetic khan, déng dic ¢ 16°C thanh tinh thé. Ngudi ta goi
acid acetic khan la acid acetic biang hay acid acetic két tinh dudc.

Acid acetic tan trong nudc véi bat ky ty 1& nado, tan trong alcol, ether,
benzen, khéng tan trong carbon disulfid, bén véi tac nhén oxy héa.

Acid acetic duge Ging dung réng rii trong cdng nghiép héa hoc: lam dung
moéi, dung dé diéu ché aceton, tong hop chit thom, pham nhudm...

* Acid n-butyric: CH,CH,CH,COOH

La chét long khong mau, mii khé chiu, sbi1 6 162°C, tan trong nude, alcol,
ether. 3 trang thai ty do, acid butyric ¢é trong bip thit, md h01 va phan dong
vat. O trang thai két hcjp, acid butyric ¢6 trong thanh phan cua bg.

Acid butyric dude sit dung dé didu ché& ester lam chat thom, dung méi,
chit héa déo...

* Cac acid béo cao:

Cac acid béo cao thudng ton tai  dang ester véi glycerin (glycerid). Pé 1a
cac chat: dau thuyc vat, md dong vat. Phé bién nhat 14 acid caproic (10C) c6
trong bo va ddu dua. Acid lauric (12C), acid palmitic (16C), acid stearlc (18C)
c6 trong ma dong vat.

Acid palmitic duéi dang ester cetylic (n-C,;H;,COOC,;H,,) 1a thanh phan
chinh cila spermaceti (sap ca voi), con dudi dang ester myrixylic
(n-C,;H,,COOC;,Hy,) 12 mét trong nhitng thanh phan cla sap ong.

Khi thiiy phdn dau hay md bang kiém, thu duge dung dich glycerin va
xa phong. X4 phong 13 mudi etia cac acid béo.

CHZ_ 0—CO—-C 1 7H3 3 CHz““‘ OH Cl 7H35C0 ONa
(IZH—O—CO—C17H33 + 3NaOH —> (|:H-_—0H + C,H,,COONa

CHZ_O_CO_C15H31 CHz_OH . CISHMGQONa .
* Acid benzoic: 06H5—COO‘H‘ "

La chit két tinh, mau tring, nhiét 46 néng chay 121°C, dé& thiang hoa. & -
lanh né hau nhu khong ¢6 miti, hoi clia ching c6 mui &ac trung. Hoi va bui cha
acid benzoic gay kich itng niém mac va gdy ho. Su héa tan cla acid benzoic
ting khi dun néng: & 17,5°Ctan 0;21%;4-90°C tan-11%:
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— Trong phong thi nghiém, c6 thé didu ché acid formic bing nhiéu cach: oxy
héa alcol methylic, formaldehyl thay phan cloroform, decarboxyl héa
acid oxalic...

cl - OH '
3NaOH 1 mo 0
H-cZa ——»  H-CCOH —2> H-Z

— Trong cdng nghiép, acid formic duge diéu ché& bing cach dun néng natri
hydroxyd véi carbon mono oxyd & 120°C va 4p sudt tii 6 - 10 atm.

NaOH + CO — HCOONa

Sau dé cho tac dung natri formlat véi H,80,, rdi cét acid formic duoc g1a1
phoéng ra.

Acid formic 1a chat 1ong, khéng mau, linh d6ng c6 mui hang kich Ung
manh, in da, sb6i & 101°C tan trong nuéc véi bat ky ty 1& nao.

Khaec véi cac acid khac cha ddy dong déng, acid formic c6 mét hydro gin
v6i nhém earbonyl, vi vy né ¢6 tinh khi manh (nh6ém aldehyd).

Nhém | 0 | Nhém
- ! g !
aldehyd —§ H ’;Qa_H < acid

Acid formic bi oxy héa ngay ¢ véi nhiing chat oxy héa nhe nhu thuoc tha
Tollens va thudc thi Fehling, tao thanh CO, va H,0.

0 [O] ' 0} .
H—CZ ——>  HO—CZ —> €O, + HO
“OH . C<OH . ’
Khi dun néng véi H,S0, dic, acid formic bi phén hiiy thanh oxyd carbon

va nude. Phan ng nay dung d€ didu ché carbon oxyd tinh khiét.

Acid form1c dugce dung trong c¢ong nghiép thuoc da, va trong cdng nghiép
dét 1am chat xi 1y nguyén liéu trude khi nhuém vai sgi.

* Acid acetic (acid ethanoic): CH;-COOH

"Acid acetic duéi dang d&m, duge bist dén tit thoi thugng ¢8 va phén riéng
dugc t ndm 1720

— Acid acetic dudc dleu ché& trong cong nghiép biang cach oxy héa
acetaldehyd bang oxy cua khong khi, c6 mit mangan acetat lam xuc tac.

H,O 120,
CH=CH — CH3CHO —_— CH3COOH

— Phuong phap cé dién diéu ché acid acetic 12 c&t khan go Chat 1éng ngung

tu thu duge chita _10% acid acetic, dem trung hoa bing vdi (tao calci
acetat lang xubng), cittach nhiing chatdé bay hoi (methanol, aceton).
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Sau d6 cho acid sulfuric vio va cit, ta dude acid acetic. Cling ¢6 thé dung
dung méi hitu cd (ethyl acetat hoéc isopropyl ether) dé chiét acid acetic.

—~ Lé&n men ddm dung dich alcol ethylic:

' Mycoderma aceti
CH,CH,OH + O, » CH,COOH + H,O

Bing phudng phap nay thu duge dung dich acid acetic 3 - 15%.

G nhiét dé thudng, acid acetic 1a ch#t long khéng mau, mii ddm manh,
561 ¢ 118°C. Acid acetic khan, doéng déc 6 16°C thanh tinh thé. Ngudi ta goi
acid acetic khan 13 acid acetic bing hay acid acetic két tinh duge.

~ Acid acetic tan trong nudc v6i bat ky ty 1& nao, tan trong alcol, ether,
benzen, khong tan trong carbon disulfid, bén véi tdc nhan oxy héa.

Acid acetic dugc Gng dung réng rii trong céng ngh1ep héa hoc: 1am dung
méi, ding dé diu ché aceton, téng hop chit thém, phidm nhudm..

* Acid n-butyric: CH, CH CH, COOH

La chat 1ong khéng mau, mui khé chiu, s6i 6 162°C, tan trong nudc, alcol,
ether. O trang thai tu do, ac1d butyric ¢é trong bip thit, \mo héi va phin déng
vat. O trang thai két hop, acid butyric cé trong thanh phén caa bo.

Acid butyric duge s dung dé didu ché ester lam chét thom, dung méi,
chat héa déo...

* Cac acid béo cao:

Cac acid béo cao thudng tdn tai d dang ester véi glycerin (glycerid). P6 1a
cac chat: ddu thuc vat, md dong vat. Pho bién nhit 1a acid caproic (10C) cé
trong bd va diu dita. Acid lauric (12C), acid palmitic (16C), acid stearic (18C)
c6 trong m& déng vat.

Acid palmitic duéi dang ester cetylic (n-C,;H,,COOC,cH,;) 1a thénh phan
chinh cua spermaceti {sap c¢a4 voi), con dudi dang ester myrixylic
(n-C,;H;,CO0C;,H,) 12 mét trong nhiing thanh phan cia sap ong.

Khi thiy phin diu hay mé bing kiém, thu duge dung dich glycerin va
x4 phong. Xa phong 14 muéi cia cac acid béo.

CI{Z_ O—CO—-C 1 7H35 CH2“' OH C 1 7H3 SCOONa
CH—O-CO-Cytly; + 3NaOH —> (IiH——OH + C,;H;;COONa
CH,~0—CO—-CysHy, CH,~OH . C,H,,COONa

* Acid benzoic: C;H,~COOH

La chat két tinh, mau tring, nhidt d6 néng chdy 121°C, d thing hoa. G -
lanh n6 hau nhu khong c6 mii, hdi ctia ching ¢6 mui dic trung. Hoi va bui cha
acid benzoic gay kich ting niém mac va gy ho. Su hoa tan cla acid benzoic
tang khi dun néng: & 17,5°Ctan-0,21%;-4-90°C-tan-11%,
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Ac1d benzoic ¢6 tic dung sat trung nén duge su dung trong v hoc (dang
thuée md), trong céng nghiép d6 hop.

Acid benzoic duge dung trong téng hgp hitu cd: diéu ché cac dan chit, cic
hgp chit mau hiiu co.
14.2. ACID MONOCARBOXYLIC CHUA NO
Acid chua no 12 nhiing acid cé chita néi d6i hay néi ba.
Tuy theo vi tri clia lién két dbi so v6i nhém carboxyl, c6 thé phan loai:
- Acid a,B-ethylenic
- Acid B,y-ethylenic

p a ¥ p
R—~CH=CH~-COOCH ; R~CH=CH—-CH,—COOH

Acid carboxylic chua no c6 thé lién hop ho#ic khéng lién hdp Acid
carboxylic chua no khéng lién hgp bén hdn acid chua no lién hgp.

CH, CH,
CH,—~C=CH-CH,~COOH <=  CH,~CH-CH=CH—COOH

14.2.1, Danh phap
— Danh phap IUPAC go1 tén hydrocarbon khéng no tuong ting thém tiép vi

ngii oic.
— Mbt s8 acid chua no ¢b tén riéilg.
Thi du:
CH,=CH—COOCH _ Acid propenoic (acid acrylic)
CH,—CH=CH-COOH Acid 2-butenoic
CH,—C—-COOH Acid 2-methy] propenoic
(IZ‘H;; (acid metacrylic)

14.2.2, Pong phén

Mot s8 acid monocarboxylic chua no ¢ déng phéan hinh hoc (ddng phén
cis-trans): do vi tri khac nhau ctia cic nguyén ti hay nhém nguyén ti d6i véi
mat phang ctia lién k&t déi.

Thi du: _
HyC COOH HC H
SC= =
H” C\ | H” c<COOH
Acid isocrotonic (cis) : Acid crotonic (trans)
(ch&t 16ng, 4% = 16°C) (ch&t rén, t°,, = 72°C)
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“Bang 14.4. Danh phép va tinh chat vat Iy cia mot s acid

Danh phap

Danh phap quéc t&

Cong thie thang thuéng IUPAC ce) | coy pKa
CH,=CH-COOH Acid Acrylic Acid Propenoié . 12,3 | 142
CH,=C-COOH _ N | |

(L,‘H3 Acid Metacrylic | Acid 2 - Methylpropenoic | 16 163
H:C H
3Hjc:c:COOH Acid Crotonic | Acid 2 - Butenoic (E) 72 | 189 | 4,69
_ o _
CH3(CH2);I‘;C-—-C(I({CH2)7COOH Acid Oleic Acid 9 - Octadecenoic (Z)| 14
CH,(CH H '
3l Z)IEECZC:\( CH,)-COOH Acid Elaidic Acid 9 - Octadecenoic (E) | 51
207
“H, COOH , i1 2 - Phen i
c 6I{7CzC:H Acid Cinnamic ﬁz")'d 3 - Phenylpropenoic | 135 | 300 | 4,44
y .

14.2.3. Phuong phap diéu ché&

14.2.3.1. Xa phong hoa cac glycerid (ddu béo)
S& cho mdt hén hgp cac acid béo, tir @6 ¢b thé tach riéng cic acid béo chua

no bing cach cit phan doan.

14.2.3.2, Tw halogenoacid, hydroxyacid
- Bang cach tach loai X,, HX hoic H,0:

KOH/alcol
R—CH,~CH-COOH “TP;T)’ R--CH=CH-COOH
I |
- Zn
R~CH-CH-COOH R—CH=CH-COOH
] (- ZnX,) :
X X
H,S0,, t°
R-CH,~CH-COOH ———>—»  R-CH=CH-COOH
on (- H,0)
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14.2.3.3. Oxy héa alcol hodc aldehyd chua no

- B : B 0
R-CH=CH—-CH,OH —ih- R—CH—-CH~-CH,OH —[—]—b-
: | I HNO,
Br Br
Zn/CH,OH
— R-—(FH—(;H—COOH —  ° 3» R-CH=CH-COOH
Br Br
Ag,O
R—CH=CH-CHO _— R—CH=CH—COOH

14.2.3.4. Tit dén chdt halogen chua no
Qua dén chat nitril r6i thiy phin ho#c qua hgp ch&t cd magnesi réi tac
dung véi CO,. ,

KCN JH,0 -
R-CH=CH-CH,X ——> R—-CH=CH-CH,~CN —> R—CH=CH-CH,—COOH

R—CH=CH-CH,X ——° » R-CH=CH-CHMgX ——
: Eiher khan .

, H,O °
——» R—-CH=CH-CH,—COOMgX —;F:- R—CH=CH-CH,—COOH

14.2.3.5. Phuong phdp téng hop acid o pethylenic

Cho aldehyd ho#ic ceton ngung tu nhiing_ acid c6 nhém methylen hoat
dong (ester ctia acid malonic), 6 mét base hiiu ed (amin bac 2, bac 3) 1am chét

xtic tac theo phan ting Knoevenagel.
Phan (ing xay ra theo 2 cach: (xic tac: pyridin)

| B
R—CHO + CH,(CO,CL), —» R-CH=C(CO,C;Hs) + H,0 (1)

_CH(CO,CzHs),

Z + H,0(2)
CH(C02C2H5 )-)_ ’

Base
R-CHO + 2CH,(CO,CH)), — R—-CH=C
Phan tng (1) ding lugng tuong dudng aldehyd va diethyl malonat, phan
fing (2) dung du diethyl malonat.
Giai doan ti€p theo la thiy phidn ester va dun néng dé decarboxyl hoé,.
s8& thu duge acid khéng no:

COOC,H; HO- COOH
R—CH=CZ + HO —> R-CH=CZ - + 2C.H.OH
' ~COO0C,H; 2 “coon T 2Ot
R—-CH=C_ 15  R-CH=CH-COOH + CO,

COOH
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Cé6 thé dung ceton thay cho aldehyd, nhung nhém methyl phai duge hoat
héa hon: thay mét nhém carboxyl bing cac nhém cé hidu itng -M manh hon
nhu —CN.

Thi du:
: Pyridin
CH,CHO + CH,(COOC,H,), —— CH;-CH=CH-COOH + CO, + H,0
60%
CN -H,0 CN +H,0
(CH,),CO + H,CZ ~CO0CH, — (CH3)2C CcZ ~COOC,H, —(I-_I-:):-—
COOH te

—> (CH3),C=C{’ (CH,),C=CH-COOH

——
COOH - Co,
14.2.4. Tinh chéit vat 1y

Da s6 acid monocarboxylic chua no la chat 16ng. Cac chéit ddu day déu dé
tan trong nudec.

Nhiét d6 néng chay ctia acid chuita no thudng thap hon diém chay cta acid
no tuong tng. Trong khi cac acid no tit 10C trd 1én 12 chét rdn ¢ nhiét 4o
phong, thi acid oleic C,,H,,COOH c6é nhiét d6 néng chay la 14°C va chi déng
dic khi lam lanh.

Cac acid chua no véi s6 carbon tit 4 trd 1én c6 thé c6 ddng phén cis-trans.
Cac déng phin nay khac nhau vé hang s6 vat 1y: déng phan trans c6 d6 chay
cao hon dong phén cis.

Phé héng ngoai ciia acid o,B-ethylenic ¢é ciac dai hap thu dic trung sau
ddy: Voo €0 tAn s8 trung binh 14 1718 cm™ (d61 véi dang monome) va 1690 cm™
(d81 v6i dang dime). Sy gidm tan s6 so véi acid no tudng tGng 13 do su lién hop
ctia lién ké&t déi véi nhém carbonyl, V=g €6 tan s8 1630 - 1660 cm™, déng phan
trans thu’dng ¢b tAn s8 voop cao hon dong phén cis (~ 10 - 20 cm™). Do d6 ¢6 thé
diing s6 lidu nay dé phAn biét c&u hinh lap thé ctia nhiéu acid chua no
o,B-ethylenie.

P61 v6i acid chua no c6 lién két d6i bigt lap thi phd héng ngoai ctia nhém
carboxyl gidng nhu acid no, con vg-q: d8i véi dong phéan cis 6 tin 6 1660 cm™
(y&u), 461 v8i déng phan trans dai hap thu nay rit y&u hosc hoan toan khéng
xuét hién.

14.2.5. Tinh chéat héa hoc

Tinh chét cta acid chua no bao gém tinh chit cia nhém carboxyl va clia

lién két d61. Tuy nhién, cic acid a,B-ethylenic (acid chua no 1ién hgp) ¢6 tinh
chét khac véi nhiing acid c6 lién ket déi1 biét lap.

14.2.5.1. Tinh acid

Cac acid a, B ethylemc cb tinh ac1d manh hon acid no tudng ting. C6 thé
do kha nang gial téa dién tich 4m clia ion carboxylat trong toan bd hé thong'
Iién hdp lam cho né bén hon.
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14.2.5.2. Tinh chdt ciia nhém carboxyl

Acid khéng no ¢6 kha ning tao cac din chét nhu ester, anhydrid acid,
halogenid acid, amid...
14.2.5.8. Tinh ch&’t cua lién két déi

Phan ting cOong hgp vao ndl doi (H,, X,, HX) dic biét d& dang & cac acid
«,p-ethylenic. Cong hgp HX thuong xay ra trai véi qui tiec Markovnikov:

Thi du: '

CH=CH-COOH + H, —>  CHyCH;~COOH
. +
CH=CH-COOH + H0 —2»  HO—CH,~CH,~COOH
CH,~CH=CH-COOH + HX —»> CH;~CH-CH,~COOH
X
CH,=CH-CH,—COOH + HX —> CH,X—CH,~CH,~COOH

Véi acid chua no khéng lién hgp: do anh hudéng cAm {ing cta nhém
carbonyl lam néi d6i phan cuc vé phia nhém carboxyl - céng hop HX (hodc
H,0) trai véi qui tac Markovnikov: '

CHZQCH-»CHZa-ch — >  CH,X-CH,~CH,~COOH
LY A ' OH :
X H* ' '
~ Véi acid chua no lién hgp: do kha ning cong hop 1,4 vao hé thong lién
hop, giai doan dau proton céng hop vao oxy ctia nhém carbonyl, tiép theo tac

nhan X~ (hay H,0) tdn céng vio carbon mang dién tich duong tao sdn pham
dang enol, cudi cing enol hd bién sang dang acid bén viing.

o - . e oH X
CH2£‘CH—£/A —Ha- CHZ-—CH=C: —
OH : - TOH
OH : o
XCH,—CH=CZ —»  XCH,—CH,—CZ
2 “on 2 ol

14.2.5.4. Phdn itng oxy héa khu _
Khi oxy héa bing kali permanganat trong mdi trudng kiém, ta thu dude
dioxy acid. o o : : . :
R-CH=CH-COOH + [0] + H,0 —> R-CH-CH-COOH
_ _ _ OH OH
Khi oxy héa manh hon, ndi 46i bi bé gdy, tao ra cac acid. Phan ing nay
ding d€ xac dinh vi tri ctia hign ket ddi, : .



Tuy nhién, trong phan Ung oxy héa, ciing nhu khi dun néng véi kiém,
thudng xay ra sy chuyén vi néi d6i.

Thi du: khi oxy héa acid oleic, thu duge ac1d palmitic va ac1d oxahc do su
chuyén vi ndi déi & giai doan trung gian:

CH;~(CH,)7-CH=CH—(CH,);—COOH —> CHy~(CH,) 1.4—CH=CH.—COOH

o)
o1, CHS—-(CH2)14~COOH + HOOC-COOH

14.2.5.5. Khit héa nhém carboxyl

Khi kht acid chua no a,B-ethylenic & dang ester bing natri trong ethanol
(phan ting Bouveault - Blale), chuyén thanh alcol no tuong dng:

Na/C,H,OH |
CH,~CH=CH-COOGH; ——=—="»  CHy—CH;—CH,~CH,0H
Tuy nhién, néu cé néi déi 8 xa nhém carboxyl, ta thu dude alcol khong no
tuong fing. : :
Né&u diing LiAlH, 1am tac nhan khit héa, néi déi «,p van duge bao toan.

14.2.6. Chat dién hinh

* Acid acrylic: CH,=CH-COOH

La chit long c6 mui khé chlu tan trong nudec véi bat ky ty 1¢ ndo. Khi dé .
yén, acid acrylic ciing bi trung h¢p cham thanh chat ran.

Nitril cta acid acrylic, con goi 1a acrylonitril: CH,=CH- —CN, la ch it 1ong,
it tan trong nuéde. Do c6 hé théng lién hdp trong phéin ti nén ching dé tham
gia cac phan trg trung hop, céng hop hay dong trung hgp véi cac chit khac.
Soi tong hdp tif acrylonitril mang tén 13 sgi orlon, nitron. San pham déng
tring hop ctia acrylonitril va butadien c6 tén goi 1a cao su Buna.

Ester clia acid acrylic va alcol methylic, ethylic ¢c6 kha nang trung hdp
thanh cac loai thiay tinh hiiu co.

* Acid metacrylic: . CH;=C—COOH
. . &u,
Acid metacrylic 14 chét 10ng khéng mau, déng dic ¢ 15°C. -

" Polyme héa methyl metacrylat thu dude polymethyl metacrylat, tén
thuong mai "perspex", d6 14 thly tinh hiiu cg trong sudt, cling.

* Acid oleic: C;,H,;,COOH (acid 9-octadecenoic (Z))

Acid ocleic dang déng phan cis (Z), ton tai 6 dang ester véi glycerin, c6
trong thanh phan cia hiu hét chit beo th1en nhién, dic biét ¢b nhleu trong
diu oliu va diau huéng dudng.
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Acid oleic 1a chit 1éng, sanh, khong mau, khong mii, 61 6 223°C/10mmHg,
d6 chay 14°C. .

Dudi tac dung cia acid nitrd, acid oleic déng phan hoéa thanh acid elaidic
(E), néng chay & 51°C. :

H__ Ci_(CHz) T CH3 ) I‘]NO-Z H'— C—(CH2)7—‘ CH3
. = — : n -

H—-C—(CH,);—COOCH S HOOC—(CH)—C—H - :
Acid oleic (Z) o Acid elaidic (E)

Bing phudng phap hydro héa xic tac Ni, ca hai déng phén trén chuyén
thanh acid stearic C,;H;;COOH. ,

Mubi kidm ctia acid oleic d& tan hon muéi kiém cua cac acid no khac, vi
vay xa phong oleat duge sit dung dé gidt len da. ' -
* Cdc acid polyethylenic:

Tén tai dudi dang ester (glycerid) trong diu thao mdc (ngd, lanh, bﬁng)
v trong cic chit béo ctia dong vat & bién.

— Acid linoleic: C;;H;,COOH (acid 9,10-octadecadienoic)
CH3—(CH2)4—CH=CH—CHZ—CH=CH;(CH2)7—COOH '

Trong cbng thiic c¢6 2 lién két déi, nén c6 thé tén tai 4 déng phan hinh
hoe. Acid linoleic téch tit-.chat béo (dd chay -5°C) la déng phén cis-cis.

- Acid Iinolenic; CﬂHngQOH (écid 9,12,15-0Ctadecétrienoic)'
CH3—CH2—CH?=CH—CHZ;—CH=CH—CHZ,—CI-I:CH—(CHZ)-,;COOH

Acid linolenic tach tit ddu lanh (d¢ chay -11°C), ¢6 céu hinh cis-cis-cis.

Céac acid polyethylenic ¢6 "tinh mau khé" vi chﬁng dé bi oxy hoba va trung
hgp héa va do d6 hoéa ciing nhanh chéng. Tinh chit nay dudc st dung trong k¥
thuat son dau.

Ngudi ta nhan thiy tac dung rit t&t cfia chat béo chia cac acid chua no
polyethylenic 1én sy chuyén héa cac chit lipid, protid va tac dung 1&m giam sy
ti&n trién cfia bénh téing huyét ap va bénh xo via dong mach. Vi thé dé @é
phdng va chiia nhiing bénh nay, ngudi ta st dyng déu thuyc vat va ch& phdm
téng hop Linetol (1a mot hén hgp ester ethylic cua acid oleic, acid linoleic va
chti y&u ctia acid linolenic).

-

Cac acid polyethylenic dugc xép vao nhém "vitamin F".

14.3. ACID DICARBOXYLIC NO

- Acid dicarboxylic no 12 din chit eta hydrocarbon no chiia hai nhém
carboxyl trong phén td, cong thuc chnng CyHE(COOH),. '
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14.3.1. Danh phap

— Theo danh phap IUPAC: liy tén hydrocarbon no tucng u‘.ng (cung s6
carbon véi diacid), thém tiép vi ngii dioic.

— Diacid ¢on ¢é tén riéng.

Copp e | Jarhakd | Damnphép | r. | 99tan tong U0
HOOC—COOH Acid oxalic Acid etandioic 189 86
'HOOC-CH;-COOH  |Acidmalonic | Add propandicic. | 136 | 735 |
HOOC(CHy);COOH |Acidsuccnic |Acidbutandioic | 185 | 58
'HOOC—(CH,)-COOH |Acidglutaric | Acd pentandicic | 87 | exs |
HOOC~(CH)-COOH |Adadpic |Addhexandoic | 162 | 15

14.3.2. Phuong phap diéu ché

14.3.2.1. Nguén géc thién nhién

Mot s6-diacid ton tai 0 trang thai tu do hay dang mudi trong thuc vat
nhu acid oxalie, acid maleonie, acid sugcmlc

: Acid oxalic ¢6 trong cd thé duéi dang séi; acid succinic xuit hién trong
- mot $8 qua trinh chuyén héa; acid glutaric ¢6 trong mé cttu.
7 Pé téng hop diacid no, ta ding nguyén liéu ban diu 1a nhu’.ng chat chiia
hai nhém chic co thé chuyén thanh nhém carboxyl.
14.3.2.2. Oxy héa polymethylen glycol (hai nhém OH é déu mach) hay
dialdehyd

[O]

HOCH,~(CH),—CH,0H =~ ——>  HOOC—(CH,),—COOH

O :
CHO—(CH,),—CHO G/ HOOC—(CH,),—COOH

14.3.2.8. T dén chdt dihalogen, hay halogenoacid

Bing cach tac dung véi KCN chuyen thanh nitril, sau d6 hydrat hoéa
-thanh acid:

2KCN H,O
I-(CHy)),~I -——>» NC—(CH;),-CN -—>» HOOC—(CH,),-~COOH

2KCN - H,0
C1~(CH,),—~COOH > NC—(CHy),~COOH —> HOOC—(CH,),—~COOH
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14.3.2.4. Téng hop tir ester malonat
s Téng hop acid succinic qua cdc giai dogn sau:
CICH ,COO0C ,H;

C,H;ONa
CH,(COOC ,H;), ——— [CH(COOC,Hs),] Na*

1) KOH
(C,H;00C),CH-CH,-COOC,H; %}F (HOOC),CH-CH,~COOH

150 - 200°C N
T > HOOC-CH,-CH,~COOH

e Téng hop acid adipic theo so dé sau:

' C,H,ONa - .., BrCH;-CH,Br

2CH,(COOC,H;); — > 2[CH(COOC,Hs),] Na >
: . 1) KOH
(C,H500C),CH-CH,~CH,~CH(COOC,Hs), zim»

| 150-200°C
(HOOC),CH-CH,~CH,~CH(COOH), ———> HOOC—(CH,),~COOH

14.83.2.5. Oxy héa alcol vong hode ceton vong

HNO,
Q —— HOOC—(CH,),~COOH
o
) ' Acid adipic
Cyclohexanon ’
OH HNO, |
C( —3  HOOC~(CHy),~COOH
te
Cyclohexanol Acid adipic

14.3.3. Tinh chat vat 1y

Diacid no 14 nhiing chét ran két tinh, tan trong nudc véi ty 1é khac ﬁhau
diacid ¢é 6 carbon chén it hoa tan hon diacid c6 8 carbon 1é; d6 hoa tan giam

khi trong hidng phén ti tang.

Diacid ¢6 sb carbon chin chay d nhiét d6 cao hon so véi diacid c6 s0 1é

" earbon trudec va sau nod.

Phé héng ngoai clia cac diacid no:

— Vg0 cua acid oxahc khan hoéc dlhydrat c6é dai hap thu manh v6i tan s6

1690 - 1710 cm™

- Voo CHA ac1d malonic 1A dai hip thu kép (dublet): véi mot dai manh 6

1710 cm™ va dai yéu hon § 1740 cm™

— Vo clia acid succinie-c6-dai-hdp-thu kep §.1710.em (manh) va 1780 cm™

(véu).
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- Céac déng ding cao c6 mdt dai hap thu vy voi tan s8 tuong tu nhu acid
mono carboxylic no.

14.3.4. Tinh chit héa hoc

14.3.4.1. Tinh acid

Acid dicarboxylic phén ly theo hai néc, va hing s phin ly 8 ndc thit nhit
16n hon nic thi hai. & nhiing diacid ma hai nhém carboxyl gan nhau, hing s6
phan ly K, thudng 16n hon hing s8 phén ly clia cAc monoacid tuong iing, do
anh hudng tucng hd ctia cac nhém carboxyl. ' '

Diacid pK., . pK.,

* Acid oxalic (2C) 1,27 4,27
T Aid malonic 30) | 286 | 570
T Add succinie (40) | a2t | sea |
T addgutanc s0) | a3 | s2r |
T A adipic 60) | am1 | 52 |

Acid dicarboxylic chiu 4nh hudng ctia hiéu tng -I cia nhém carboxyl thit
2. Hing s6 phan ly K, bé hon monocarboxylic tudng tng 14 do: khi ion H* thd
nhit d3 phéan ly; ion carboxylat RCOO™ duge tao thanh cé hidu dng +I, lam
gidm d6 phén ly cia nhém —COOH thit hai.

* Acid dicarboxylic tgo muéi va cdc dan chdt:

Tuong tu nhu acid monocarboxylic, tuy nhién, do c6 hai nhém carboxyl
nén diacid cé thé tao hai loai din chit tity theo mdt hoic ¢ hai nhém carboxyl

tham gia phan iing.
— Monoester va diester:
HOOC—(CH,),~COOR  vA  ROOC-(CHp,~COOR
- Moho_émid va diamid: '- _ _ _ ' N __
HOOC—(CHy),—~CONH, vd  H,NOC—(CH,),~CONH,
— Monoclorid acid va diclorid acid: | :
HOOC—(CHp),-COCl  va ClOC_—(CHé)?,_—C_OCl
14.3.4.2.Cdc phan tng ddc trung ciia diacid
* Phdn ting decarboxyl héa o _

— Acid oxalic, acid malonic (va din chét alkyl) kém bén, khi dun néng dé
dang tach CO, tao thanh acid monocarboxylic: S
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' 160 - 180°C .
HOOC-COOH —_— H-COOH + CO,

140 - 160°C

HOOC-CH,~COOH ————— CH;~COOH + CO;
P |
I - o

HOOC-C-COOH —%>  R-cH-COOH + €O,
R ' R’

_ P61 v6i nhiing acid c¢6 hai nhém carboxyl cAch xa nhau 4 hodc 5 nhém
methylen, néi chung bén hon acid oxalic va malonie, tuy nhién khi dun

2

néng manh cé xic tac cling ¢6 kha ning decarboxyl hoa tao thanh vong 5

hay 6 canh:
pe— CHz~COOH 5500 e~
HC—cp,—coon et Hl~cy,
Cyclopentanon
CH,—CH,—COOH CH,—CH,
_ - 400°C / -
HZC\ _ —> 2C\ =0 + CO, + H,0
~ CH,—CH,—COOH - CH—CH, S
~ Acid pimelic . . Cyclohexanon

* Loai nuédc, tqo enhydrid ngi phén ti

P&i véi acid succinie va acid glutaric, khi dun néng thudng mit nudc tao
thanh anhydrid ndi phén ti: ' -

0 | _O
HZT_KOH 300°C HZT C:O
OH '
HC—CS (- H0) Hzc—céo
_ Anhydrid succinic
O . O
CHZ_Cf : . CHZ—C¢
/% ToH 300°C / \
S om Temo % /°
CHz—C<-0 ’ G |
Anhydrid glutaric

* Phdn iing thé 6 nguyén ti Cy ( tong hop malonic)

3 cac acid dicarboxylic véi cAc nhom carboxyl & cAch nhau tit hai nhém
methylen trd 1&n thi phan dng th& H, & cac nhém methylen o x4y ra thong
thudng nhu monoacid. Tuy nhién, & acid malonic HOOC-CH,~COOH, nhém
methylen xen vao gitta hai nhom carboxyl va lién két C—H lai €6 kha nang siéu
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lién hgp véi lidn két C=0 trong ca hai nhém carboxyl, nén nguyén ti H, ¢ day
dac biét linh doéng.

Phin tli ester malonat thudng ¢ dang cin bing hd bién (tautome), nén
ngudi ta sii dung ester diethyl malonat (khéng diing dang acid vi né khéng bén).

& ! - ¢H 9
CHs-0-C~CH,~C-0OC,H; === C,Hs~0-C=CH~-C~OC,Hs
‘ - OH OH '

PU—. -
L T—

] |
. C2H5— O-C=C=C- OC2H5

Ester diethyl malonat ¢ dang enol-ceton, nén dé tao thanh din chat th&
natri khi tadc dung v6i natri kim loa1 hay natri alcolat :

OH

1 | ‘
C,Hi-O-C-CH=C-OC,H; + C,H,ONa
3 g
C,H;-O-C-CH=C-OC,Hs; + C,H,OH

—rre— -

DAn chit natri nay lai dé dang phé’m {ing v8i cac dﬁn_chéft halogen, clia
alkan, cua aldehyd, ceton acid.. . dé cho cac din chat méi. Vi vay, ester
malonic ¢6 kha niang ting dung trong téng hop rat nhiéu chit khac nhau (tong

hop ester malonic).
Thi du:

— Téng hop acid béo:
' : ON:

I il Na hoic (l?_ R

C2H50“‘C—CH2—C"'OC2H5 —_— CszO'—C—CHzc_OCzHS

C,H,ONa

9 9 H* 99

—2» (C,H0-C-CH-C-OC,H; ——> HO-C-CH-C-OH

(- NaX) R +H,0 '

150 - 200°C =
—— > R-CH,—~COOH

— Téng hop diacid:

-0 | (PN". ' ~NaCl
CH0-C-CH=C-OC,H; + Cl-CHy-COOCH; ——

H*  CH,~COOH . |
DO, [ 2 + CO, + 2GH,0H

Q9
C2H50_‘ é_ CH - é_ OQH 5
. ' 2) 150- 200°c CH,~COOH

CH,~COOC,H;
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— Téng hdp cetoacid cao: cho natri malonat ester tac dung v6i cloanhydrid
cua acid dicarboxylic:

(CH00C),CHNa + CICO(CHp),COOCH; —>
H,0, H*
(- GH,OH)
1150-200°C
—_——

— (CzHSOOC)z(:H_CO_(CH2)4COOC2H5

—» (HOOC),CH-CO—-(CH,)CO0H
—> HOOC-CH,~CO~(CHy,COOH L CH3~—CO—(CHQ4 COOH.

14.3.5. Chat dién hinh
* Acid oxalic: HOOC-COOH {(acid ethandioic)

Acid oxalic thuong gip 6 dang mudi calci trong thuc vat, nhu trong ho
chua me. Tinh thé mudi calei oxalat ¢6 hinh dang d#c biét, xudt hién trong
nuée tiu ctia ngudi 6 mot s6 trang thai bénh 1y.

Acid oxalic k&t tinh véi hai phén ti nuéec (COOH),.2H,0. Piém chay cia
hydrat nay 1a 101°C, cfia acid oxalic khan la 189, 5°C. Khi dun néng dén
100-105°C, dihydrat ctia acid mat nuée, dun néng dén 200°C, acid oxalic bi
phan huy thanh carbondioxyd, acid formic, carbon monooxyd va& nudc:

(COOH), —— CO, + HCOOH
(COOH), —> CO, + CO + HO
Acid oxalic ciing rét d& bi oxy héa dén CO, bdi kali permanganat:

KMnO,
(COOH), ———% 200, + HO

Phan ting nay dudgc iing dung trong phéan tich dé chuin d6 bang phuong
phap oxy héa khu.

- .Cée mubi cia acid oxalic véi kim loai kiém dé tan trong nudc, riéng calel
oxalat khéng tan trong nudc va acid acetic, nhung tan trong acid hydrocloric.
Tinh chit nay dude ing dung dé phén tich dinh lugng calci.

Musdi phiic K,[Fe(C,0,),] diing lam thudc hién hinh trong ky thuéat anh.

Acid oxalic con duge dung 1am chat tay mau trong cbéng nghlep dét va
cong nghiép hoa hoc .

* Acid malonic: HOOC-CH,-COOH
La chit k&t tinh, d6 chay 135°C, rit dé tan trong nudc.

Ester diethylic c¢ia acid malonic (ethylmalonat) 1a chit long, khéng mau, db
sbi 198,5°C (mui thom hoa qua). La chit duge st dung trong tong hgp hitu co.

Ester malonic ¢6 thé ngung tu vdi ure tao ra acid barbituric:
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0= (IZ—rOC2H5 HINH 0=C——NH

[ I i
(i:Hz + (|3=O — CH, (|3=O + 2C,H,OH
O-—C-:ng_l_{é______!-_liNH 0=C NH
Actd barbituric
(MalonyI ure)

Cac dan chit etia acid barbituric duge dung lam thudée ngu.
* Acid adipic: HOOC—(CH,),-~COOH '

Aciod adipic duge tao thanh khi oxy héa chit béo. Trong céng nghiép, acid
adipic tong hgp bang cach oxy hoéa cyclohexanol véi HNO, déc, c6 méit vanadat
amoni-lam xuc tac (hoic selen dioxyd).

A01d adipic duge dimng dé diéu ch& nhya (polyester), 12 san phim trung
glan dé& san xuit nylon. Nylon 1a tén goi chung clia cac sgi. téng hop polyamid
cd cdu tao tuong tu protein. :

Khi ngung tu acid adipic véi hexamethylen diamin s& cho ta polyamid:
n HOOC_(CII2)4-COOH + n HzN"(_CH2)6_NH2 —
HOOC—(CH,)4—~CO~[-NH-(CH,)s~NH-CO—(CH,}4-CO],~-NH~(CHp)s—

14.4. ACID DICARBONXYLIC CHUA NO

Acid ethylen dicarboxylic 14 diacid chwa no don gidn nhét, no ton tai 8
cac dang déng phéin sau

H\C/H HOOC_ H H_ COOH
C c
s & &
HooC” “COOH H ScooH = H “COOH
Acid fumaric Acid maleic
(trans) (cis)

- Pang cha ¥ la ac1d ethylen 1,2- dlcarboxyhc tén tai & hai dang dong phén
hinh hoc cis-trans. _

14.4.1. Phuong phap Piéu ché&
_ (4 hai acid ethylen dicarboxylic déu cé thé diéu ché duge bang cach dun
néng acid malic:

e
HOOC—CH~- CH COOH —> HOOC—CH=CH- OOOH + H,O

rf—————=

Khi dun néng cham, cdn than thu dude chi yéu 13 acid fumarlc con khi
dun néng nhanh, manh hon va khi cat acid malic thi thu dude chi yéu la a01d
maleic.
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— Acid fumaric thudng duge diéu ch& bing cach dun néng acid maleic trong
mot thdi gian dai ¢ 150°C. Trong cong ngh1ep ngudi ta dun s6i acid
maleic véi acid hydrocloric ho#c xit. Ho#ic san xudt acid furmaric bing
cach 1&én men glucose hoic cac carbohydrat khac.

— Acid maleic trong cdng nghiép dugc diéu ché bang cach oxy héa cac hgp
chit vong.

+ Oxy hoa benzen, naphthalen bang oxy ctia khong khi, ¢6 mit V,0;1am
xuc tac, nhiét do 410-430°C. '

+ Oxy hoa furfurol véi natri clorat (NaClO;) tao ra anhydrid maleic.

14.4.2. Tinh chat

Acid furmaric ¢6 trong nhiéu thyc vat nhu ndm, réu va cé mot lu?dng nhé
trong té€ bao dong vat, néd dong val tré trung gian trong chuyén héa
carbohydrat.

Acid furmaric 13 acid bén hon, tinh thé hinh thoi, ¢6 nhiét d6é néng chay
287°C, tan it trong nudc.

~ Acid maleic kém bén hon, tinh thé hinh thoi, néng chay 4 nhiét d6 thap
hon: 130°C, tan nhiéu trong nuéc (79% & 25°C).

Tinh khéng bén ctia acid maleic thé hién & chd né dé chuyén thanh acid
fumaric khi c¢6 mat chit xic tic nhu acid iodic, acid nitrd va ngay ca khi bi
Anh sang kich thich. Tuy nhién, khi kich thich bing tia ti ngoai, acid fumaric
d6ng phéan héa thanh acid maleic kém bén hon. ‘

14.4.2.1. Phén ting khi (bing hon hong natri)
C4 hai acid déu chuyén thanh acid succinic:
HOOC-CH=CH-COOH + H, ——= HOOC-CH,-CH,~COOH
14.4.2.2. Céng hop HCI, H,0 |

Péu cho cing mét san phim racemic cua ac1d guccinic the

HOOC-CH=CH-COOH + HCI -—» HOOC—(IIH—CHz—COOH
Cl

HOOC-CH=CH-COOH + H,0 —> HOOC—(IZH—CHQ—COOH
| o | OH
14.4.2.3. Céng hop brom

Ti acid maleic thu duge acid DL.-dibromo succinic, con tir acid fumaric
thu dudc acid meso-dibromo succinic. Diéu d6 ching té rang ca hai trudng hop
déu xay ra sd cong hgp trans.
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H—ﬁ,—COOH .
H-C—-COOH
Acid maleic
H—ﬁ"COOH +
HOOC-C—H

Acid fumaric

14.4.2.4. Phadn tng oxy héa

/Br :
H—?—COOH
H-C—COOH
Br/

Acid dibromo succinic
(racemic)
/Br
H—(".I—COOH
HOOC—-C—-H
Br/
Acid meso-dibromo succinic

Br, —_—

Khi oxy héa bing kali permanganat trong kiém, acid maleic tao thanh
acid meso tactric, con acid fumaric tao thanh acid DL-tactric. Diéu d6 ching to
x4y ra su cdng hop cis cua hai nhém OH. '

H_ COOH (EQOH
C KMnO, H—C—OH
I + O] — |

N HO H—CII——OH

H COOH COOH

HOOC, H HOOC HOOC

7 KMnO, H—C—OH HO—C—H
I + [0] — ] : |
C HO Ho—_cl:—H H—C—OH

H COOH COOH COOH

14.4.2.5. Tao anhydrid

Acid maleic khi dun néng dén khoang 160°C thi tao ra anhydrid maleic.

|G
c—cgo

H—C—cf0

H

0
Y o B o
160°C H-C—CT
oy | o
(- H,0) H—C—CL

~ Acid fumaric khéng thé tao thanh anhydrid ctia ban than né, ma chi tao
thanh anhydrid maleic khi dun néng té1 230°C.

Acid maleic v anhydrid maleic dudc st dung trong c¢éng nghiép cic chit

nhya téng hdp.
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14.5. DAN CHAT CUA ACID CARBOXYLIC
Dan chit ctia acid carboxylic 14 nhiing dan chét duﬁcjc tao thanh do th&
nhém OH ctia chitc acid (-COOH) bing mot nhém thé Y ('R-Cfg ). Nhiing din
chit nay khi thiy phén tao ra acid tuong Ung:
R—Cf\’O + HO — R¥C</O S+ HYl
@an Y Ay OH
Nhiing dan chit chinh caa acid la:

O
— Halogenid acid: R—c:fX (X=F,Cl, Br,1)
. R—C7
— Anhydrid acid: O
d R—CL
(@)
| | o)
~ Ester: - R—CZ
ster (<OR‘
— Amid: R—CZ NH,
- Hydrazid: ‘R— /NH—NHZ
— Nitril: R—C=N
o

— Acid hyd ic: R—CZ
- Aci y' roxam_lc (:(NHOH

14.5.1. Halogenid acid (acyl halogenid)

Halogenid acid la din chat ctua acid carboxylic trong d6 nhém hydroxyl
(OH) ctia nhém carboxyl (COOH) dugc thay th& bang halogen (X).

o .
R—CZ — R—CZ
~OH C<x

14.5.1.1. Danh phap

' Tén halogenid acid gom t&n b Acid|va (8 halogenid.
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o o N o
CHy—CZ CHy—CH,—CZ O~
2 ThNa o TR TR N .C_<01
Acetyl clorid Propionyl clorid Benzoyl clorid

14.5.1.2. Diéu ché

Acyl halogenid thuifmg dude diéu ché tryc tiép ti acid bang cach tac dung
v6i thionyl halogenid hay phospho halogenid.

a. Didu ché clorid acid:

0 : 0 o |
R—CZ + PC;, —> R—CZ  + POCL + HCl (1)
OH | | cl |

) 0 o
R—CZ  + socCl, —> R—cf:Cl + SO, + HCQ (2)

~OH

Diéu ché bang phlwng phap (2) thu duoc san phim tmh khiét vi SO, va
HCI1 dugc loai ra dé dang & trang thai khi. .

b. Pidu ché bromid acid:

0 0
3R~CZ + PB, —> 3R—CZ_  + HPO,
OH ) Br _

¢e. Didu ché'iodid acid:

0 0
3R—CZ + P, ——> 3R-CZ + H,PO,

OH I

0 0 |
2R—(:icl + G, — 3R+ G

Trong cac halogenid acid, thudng s dung clorid acid, con iodid acid kém
bén viing nén it duge st dung.

14.5.1.3. Tinh chét vat ly

Halogenid acid thfp la nhiing ch#t 16ng, khéng mau, dé bay hoi, mui kich
thlch manh, pha hiy niém mac va mang nhay, cac halogenid acid cao 13 chit
ran, khong mau,

Halogenid amd ch do 501 thap hdn acid tudng ung, thi duy:

Aid acetic 118°C
Aetyl clorid - 51°C
Aetyl bromid 76°C
Aetyliodid __ 108°C

50




Clorid acid khéng tan trong nude, khi rét vao nude thi ddu tién chim
xubng day, sau do phan ting manh véi nudc.

Phé hdng ngoai cta halogenid acid:

— Tan 8 veg 6 khodng gida 1770 va 1876 cm’! cao hdn vg.o cua acid
carboxyhc tuong tng. P6 1a do anh hudng hidu ing cam tng hit dién td
cua nguyén tu halogen.

— Tén s6 vo ting song song v6i d6 Am dién cua halogen "Thi du: veo clla
acetyl clorid 1a 1821 em’ 1 (G tudéng hoi) va 1806 cm’ (o tudng 16ng, hodc
dung dich CCl,), c¢dn vgo cta acetyl fluorid 1a 1872 cm™ (& tudng hoi).

14.5.1.4. Tinh chdt héa hoc

Tinh chit dic trung cua halogenid acid 14 nguyén tut halogen rat linh
dong 43 bi thé& bdi cdc nhém th& khac nhau. Nguyén tu carbon trong nhém

—C’ lidn k&t v&i hai nguyén ti c6 dd Am dién cao (oxy va halogen) nén cb

dién tlch dIIOng, riéng phan cao (6+), nén d& phan tGng véi cac tac nhan ai
nhén. Vi vay, khi halogenid acid tac dung vdi cac hop chét ¢6 chiia nguyén tu
hydro linh déng (H,0, ROH, RNH,...) hay cac mudi kim loai (RCOONa,
- KCN...) thi nguyen tt kim loai hay nguyén tu hydro linh dong s& bi thay thé&
badi gbe acyl R—C’.( g goi ]1a phan ting acyl héa.

a. Tdc dung vdi nude:

Halogenid acid rat dé bi thiy phén, tao ra acid carboxyhc tuong Ung Mot s6
halogenid acid don gian bi thizy phan ngay ca kh1 t1ep xuc véi khong khi 4m.

R-—C¢ + HO — R—C7 + HX
>~y L S : C<()H L

b. Phédn ting vdi alcol
Phin ting x4y ra manh, dé dang thu' dudge ester.

o L _ 0]
‘R—c? '+ ROH —> R—CT _ + HX
~X o ‘C<OR' -
¢. Tde dung vdi amoniac, véi amin (bdc 1 va béc 2):

Thu dude amid thé.
o} 0 o
R—C</X + NH, —> R—cf +  HX
. " ’ 2

R—ciX + R=NH, —> —c/ + HX
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~ d. Tdc dung vdi hgp chdt co kim:

Tao ceton hoic alcol bac 3.

OMgX "OH
0 R'MgX O R'MgX [ H,0 |
R' R'

e. Tac dung vdi hydrocarbon tham:
Phan {ing xay ra kln ¢6 mit cua AlCl, Iam xtic tac (phan ting Friedel -Crafts).

AIClL [|
R—(’X + @ 5 R-C + HX
g. Tdc dung vdi mudi carboxylat:

Tgo ra anhydrid acid.

, 0
o0 : _ . R—CZ .
R—CZ. + RCOONa —> 0  + NaX
X | , R—CS,

h. Tdac dung vdi kali cyanid:
R—C7 + KON ——> R—CZ + KX
X e - C<CN -
14.5.1.5. Chat dién hinh

' ' O
* Formyl clorid: H—CfCl

Chit diu day, khéng bén. Hén hop (CO + .HCI) c6 thé tac dung nhu clorid
cua acid formic.

O
* Acetyl clorid: CHS'_C:/CI

Chit 16ng, khong mau, mui cay, nhiét do s61 52°C. Dugc dung lam tac
nhén acetyl héa cac aleol, phenol, amin..
14.5.2. Anhydrid acid

Cé6 thé coi anhydrid acid 1a sin phim thu duge khi loai 1 phan t& nuéc ti
hai phén ti acid:

PO - o
R—CZ “H,0 R—C7

oy ~0
— R
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14.5.2.1. Danh phdp
Tén ctia anhydrid acid dugc goi theo tén cua acid tu’.dng tng. Thi du:

(CH300)2 Anhydrid acetic
(CH,CH,CO),0 Anhydrid propionic
(C;H;CO),0 Anhydrid benzoic
O
CH,—CZ . .
| 0 Anhydrid succinic
CH,—C
O
O
W-C, Anhydrid malei
dr—cg ydrid maleic
(8]
| ol
0 Anhydrid phthalic
e

Phén logi: c6 thé chia anhydrid thanh hai loai:

—C/

— Anhydrid acid déi xing Re C/
ne)

T R— c(
— Anhydrid acid bat d61 xing /0

14.5.2.2. Phuong phép diéu ché
a. Loai nudc:

Tit hai phén ti acid dudi tac dung cua P,O;

P2OS
YR-COOH ——>  (RCO)O0 + . HO

Khi dun néng mot s5 diacid, phan tng loai nudc xay ra.

COOH o el '
@: Lty @ 0+ HO
h COOH | | G

o)

b. Tde dung halogenid acid:

Véi acid carboxyliecé mit-pyridin-lam-xie-tac hoiic tac dung halogenid
acid véi mudi natri carboxylat. I
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o) o Pyridin R—C7
R—Cf o+ '-~Cf —_— >O + - HC

cl OH R-CL

5 R

o) o) R—CZ
R—CZ + R-CZ —_ S0+ NaCl

Cl ONa R—CL

c. Ceten tdc dung vdi acid:

CH,=C=0 + CH;—COOH —> - (CH,C0),0
d. Tde dung muéi carboxylat: '
Véi cac the nhan nhu S0,Cl,, SOCL, COCL N,O,... Thi du:
4CH,COONa + SO,Cl, —> 2(CH,;C0),0 + Na,S0, + 2NaCl
4CH,COONa + COCl, —» 2(CH,C0),0 + Na,CO, + 2NaCl.

14.5.2.8. Tinh chdt vt ly

Anhydrld acid ddu day la chat léng, mui kich dng manh khé chiu.

Anhydrid ctia cac acid cao 1a chat rén, khéng mui.

D0 61 cao hon acid tudng Ung. Th1 du: ac1d acetic s61 ¢ 118°C, anhydrid

acetic s61 & 138°C.

Anhydrid acid khﬁng tan trong nude, ma phan ding véi nude.

Phé héng ngoai clia anhydfid acid dic trung bang dai hdp thu kép ¢ viing
1750cm™ (vas c=0) VA 18500m ' (v, go)- Thi du: anhydrid acetic ¢6 Vv, c-0 =

1754cm™ va Vic-o = = 1825cm™

14.5.2.4. Tinh chét héa hoc

a. Phdn itng thuy phén:

Anhydrid acid gip nuédc thiy phan cham thanh acid:
(RCO)0 + H,0 —>  2RCOOH

Trong kiém, phan ting thiy phan xay ra nhanh hon.

b. Vgi HCI khan, dun noéng:

~Anhydrid acid phan {ng véi HCl tao thanh clorid acid va acid:

(RCO),0 + Hd —  RCOCl + RCOOH

e. Phan ing acyl hoa:

Cac anhydrid acid tac dung véi alcol tao ra ester; véi amoniac vad amin

tao ra amid va amid thé:
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- RCO)O  + ROH — RCOOR' .+ RCOOH
(RCO),0 + NH, —> RCONH, + RCOOH -
(RCO)0 + R-NH, —> RCONH-R' + RCOOH
d. Tde dung vdi peroxyd hydro:
Anhydrid acid chuyén thanh peracid:
RCO),0 + H0, — r-c?® i+ r-c?®
O-OH OH
e. Anhydrid acid tdc dung vdi N,0O; tao ra acyl nitrat RCOONOQ' |
Acyl nitrat dugc diing lam téac nhan nitro héa mot s hdp chiat thom
nhung riat nguy hiém vi d& né khi dun néng. :
14.5.2.5. Chét dién hinh
Anhydrid ctia acid formic khong ton tai.
*Anhydrzd acetw (CH CO),0

La chét long, s61 6 138°C, mui cay, khé chiu. Anhydrld acetic la tac nhan
acetyl héa théng dung nhat, duge st dung nhiéu trong téng hop va trong k¥
thuat (céng nghiép san xudt ‘duge phédm, chit thom, acetat celulose)

*Anhydrzd hén tap cua acid trifloacetic: : R—C—0—C—CF;
LA tac nhan acyl héa rat manh. : '
14.5.3. Ester

Ester 1a din chét cua acid, trong d6 nhém —OH cia acid duge thay bang
nhém alkoxy (R'O-), aroxy (ArO-).

O
R—CZ
O—R' (Arn)
14.5.3.1. Danh phap
Cadng thirc Tén théng thuéng Tén qudc té

HCOOCCH, Methyl formiat Methyl methanoat
CH,COOC,H, Ethy! acetat Ethyi ethanoat
CeH;COOCH, Phenyl benzoat Phenyl benzoat
H.,COOC-COOCH, Dimethyl oxalat Dimethy! ethandioat
o-C H4(COOCH3)2 Dimethy! phtafat Difne’thyl 1,2-benzen dicarboxylat
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Danh phap théng thudng: goi tén géc alkyl ctia alcol va tén cla
carboxylat tudng ting (anion acid tao ra ching).

Danh phap IUPAC: g01 tén goc alkyl clia alcol va tén acid nhung ddi dudi
oic thanh oat

14.5.3.2. Phuong phdp diéu ché

Ester ¢6 rat nhiéu trong thién nhién nhu trong cac chit ddu, md, ba...
Céc ester cua acid thép va trung binh 1a thanh phén chinh cta tinh ddu, mui
" thdm cta hoa, qua, hat... chl1 yéu la do sy ¢6 miit ctia ester.

Céc phuong phdp téng hop:
a. Tdc dung acid vdi alcol:
Cé miit xiic tac acid (phan ing ester héa):

. H+ 0
RCOOH + ROH =—= R—c(/- + HO

Phan tng nay thuan nghlch va thl.fdng khong di dén cung Phan tng
ngudc véi ester hoéa l1a phan ting thuy phéan.

- Téc db cua phén {ing ester héa (trong nhiing diéu kién nhat dinh) 1a
lugng alcol bi ester hoa, hoédc lugng ester dudc tao thanh trong mét don vi
thoi gian. Téc d6 phan dng ester héa ting nhanh véi nhiét db.

— 6 thé chuyén dich cdn bing cla phan dng nay vé phia tao thanh ester
béng cac phuong phap sau day:

+ Dung xuc tac acid (H*): ding hydro clorid hoic acid sulfuric dam dic.
Hai chit nay vira 1la chit xtc tac, vita 1a chit hdat nuée, day cin bing
ctia phan ting thuan nghich vé phia tao thanh ester.

+ Tang néng d6 acid hoic alcol.

+ Tranh cho ester tao thanh tic dung véi nudc. N&u ester tao ra 1a chét
dé bay hoi, ta c6 thé tach né ra khéi méi trusng phan tng bing cach
cit lién tuc.

+ Téc @6 va gidi han cta phan ting ester héa giam tit alcol bac nhit dén
béac ba.

b. Acyl héa alcol:
Tac dung clorid acid hay anhydrid acid véi alcol.

0 | o
R—cﬁCl + ROH ——> R—CZ o *HO

_ o o _
(R-C0),0 + ROH —» R—ch_R + RCOOH
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c. Tz muéi ctia acid carboxylic va alkyl halogenid:

0 o)

R—C7 + RBr ——> R-CZ + AgBr
OAg O—R'

' o) . 0

R—CZ + RI —> R—Z + Nal
ONa O—R' :

14.5.3.3. Tinh chdt vat ly

Ester ctia nhiing acid va alcol don gian la nhiing chét 16ng, nhe hon nudc,
dé& bay hoi, c6 mui thdm hoa qua. Céc ester trung binh la nhing chit 1ong
sanh nhu ddu. Nhiing ester cao 14 nhiing chit rin khé két tinh.

Nhiét d6 sb6i va nhiét 46 noéng chdy cta ester thdp hon nhiét dé sdi va
nhiét d6 néng chay cla acid carboxylic tao ra ching.

Phan 16n cac ester it tan trong nude. Ching dé tan trong alcol va ether.

14.5.3.4. Tinh chdt héa hoc
a. Phdn iéng thiy phén:
- La phén {ing ngugc v6i phan ting ester hoéa.
RCOOR' + H,0 _— RCOOH + ROH
Phén ting thiy phan ester dudc x1c tac bdi acid (H*) hoidc kiém (OH").

— Thiy phan ester v6i xic tac acid la phan tng ngude lai véi phan ting
ester hoa khi dung xtc tic acid. Co ch& qua trinh thtiy phan acid cua
ester ciing gidng nhut phan ting ester héa xic tac acid. Trong da sb tridng
hop, qué trinh xdy ra véi su cit dat lién két acyl - oxy. Diéu d6 da dudc
chiing minh bang nguyén ti oxy danh d&u.

R-C-OR' + H-O-H —> R—ﬁ—éH- + ROH

O : O
Co ché& phan Gng thiy phin xtc tac acid:
| | o | ® O—H
R-cED + HY —— R—CZ

- O—-R' - o O—R'
+ Téch lién két acyl-oxy don phén t: |

® O—H 0] @ e
~c< == R-CZe == R—C=0 + ROH
O—R' O~R'
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+ Téch lién k&t acyl-oxy ludng phan ti:

H
o
R (|: O—R' _— | R ®C<OWH R—OH
“TOR oy * :
@(PH o O—H |
4 R—‘Cf0 + H*
OH

Trong trudng hgp nay, téc d6 phén ting thay phén':
= k [ester] [H"] [H,0]

— Phan tng thay phin xic tac kiém (phan tng xa phong héa) nhanh hon
nhiéu so vdi xic tic acid, va khéng thuin nghich.

Co ché phan ting thiy phan kiém:

Ra(f;o- HO™  =—= R'? R| =—=

—_ + e —_ ' —

O—R’ S

' OH
(O e O
= R—Z + OR —» R—CZ + HOR'
C<OH - ~o°
— Tuy nhién, c6 mot s6 trudng hgp, cb thé xay ra s1_i dit lién két alkyl-oxy:

Or -------------------- =1 -
R—CZ | + H—O0+ ——> R—CZ _— R'OH

Co ché nay hiém c6, thudng chi xay ra khi nhém R' ddy dién ti manh va
cation R kha 8n dmh Cé tai Héu cho ring, cac ester ciia cic acid dicarboxylic
c6 thé x4y ra theo ca hai loai c6 ché& (diit lién ké&t acyl-oxyl hoic lién két
alkyl-oxy) tuy theo diéu kién.

Khi xét cac yéu t& Anh hudng dén hing s6 t6c dd va hing s6 can bang cta
phan tng thuy phin ester ngIIdl ta nhan thiy trong phan tng thuy phéan xic
tac ‘acid, hién tugng cadm tng cua géc R it ¢ anh hudng, nhung né rit nhay
cam véi tré ngai khong gian. Con phan ting thuy phan xuc tac k1em chiu anh
hudng téng hop clia ca hidu ting cam ting va hiéu ting khéng gian.

b. Phan ting chuyen déi ester: (phan @ing alcol phan hoic acid phﬁn)

- Phéan tng alcol phin thudng xay ra khi c6 mat vét acid hay alcolat, va
thuong c6 tac dung khi thay thé gée alcol cao bang alcol thdp hon (bac I).

C,H,ONa

CH;—CO0—C,Hy + CH;OH CH,—COO~-C,H; + C,H;OH
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— Phan tng acid phan: gbc acid trong ester duge thay thé bing gbc acid
khéac. Acid phan thuéng dudc dung dé chuyén ester trung tinh ciia acid
dicarboxylic thanh ester acid.

CHCOOCH, + CH,COOH === CH,CO0CH, + CH,COOH
¢. Phén ing vdi amoniac va mt s6'ddn chdt cia NHy:

RCOOR' + NH, —> R-CO-NH, + ROH"

_ _Amid __
RCOOR' + R-NH, —> R-CO-NHR" + ROH
Amid thé _
RCOOR' + NH,NH, ——> R—-CO-NH-NH, + ROH
Hydrazid '
RCOOR' + NH~OH —» R—CO-NH-OH + ROH
' Acid hydroxamic

d. Phén itng vdi hop chdt co kim:
Ester tac dung v6i thudc thi Grignard tao alcol bac 3.

Rll R“
o 2R"MgX | L.
R—(ii_—f-b =R R—C—R’ —E—?}){a- R—C—R’
OR' OMgX OH

e. Phén ting khi hoéa:
Khi héa ester d& hon khii héa acid, va tao ra alcol. Téc nhén khi 13 LiAIH,,
NaBH, va natri trong ethanol (phén ting kht héa L. Bouveault- G. Blanc).
AH]
B RCOOR' —_ RCH,OH + R'OH
C6 thé khi bing hydro, dudi 4p sudt cao va xuc tac dbéng - cromid:
200°C '
RCOOR' + HO —_— RCH,0H + R'OH
Cu (Cr) :
Phuong phéap nay chi cb gia tri thuc t& Khi cac alcol tao ra c6 diém sbi
khac nhau, ¢6 thé phén riéng dude ching.
g. Phdn tng ngung tu _Clai_seﬁ: (phan fing ctia nhém methylen linh dong)

Khi c6 tac dung cuia natri kim loai hoac natri alcolat, hai phan ti ester cd
thé ngung tu véi nhau tao ester ctia acid B-ceto carboxylic.

¢ R C,H,ONa

O R
. : I
e g = CH=C00CHs +  CGHsOH
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Thi du:
I CH;ONa
CH;—C-0OC,H; + H-CH,~COOC,H;
n
- —»  CH;—C—CH,~COOC,H; + CHOH
Cd ché phan ting: -
. _
CH;0® + H-CIL,-COOCH; === :CH,—COOCH; + CH.OH
oS e :
CH;—C% + :CH,—COOC,Hs == CH;—C—CH,—COQC,H;s
OC,H; : T en |
('? C,Hs
== (H;—C-CH,~COOGH; + GCH0®
14.5.3.5. Chdt dién hinh

% Ethyl formiat: H_(,O
’ - o R 0C2H5

C6 mui rugu Rum, sbi § 55°C. Déi khi dude ding 1am chét thom nhan tao.

H-CZ

* Amyl formiat: 0

OCsH,
Cé6 mui thom anh dao.
+ Ethyl acetat: CH,— C/O
~OC,Hs

S6i 6 77°C, muii thom dé& chlu Dudc dung lam dung méi, lam nguyén liéu
téng hdp ester aceto acetic. -

* Isoamyl acetat: CH —C/
* T~OCH,, (iso)

Thom mui 1&, ding lam dung méi.

Cac ester ¢6 mui thom, nén thudng dudc st dung lam chat thom trong
san xuit nudec qua, banh keo, nudc hoa.

* Cetyl palmitat: -~ CysH3—COOC 6H33

(Ester cta acid pa1m1t1c va alcol cetyhc) 1a spermacetlc 18y tit ca voi, chat
rén két tinh, néng chiy & 53°C.

* Methyl salicylat: HO—C,H,~COOCH, '(0) :

Chit 1ong, sb1 6 224°C, c6 mui dic trung, dude st dung trong y hoc xoa
bép ngoai da chiia thap khdp. . ‘
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* Acid acetyl salicylic:
HOOC—CgH,—OCOCH; (0)

Acid acetyl salicylic (aspirin) 14 chét két tinh, nhiét d6 néng chay 134°C,
vi chua nhe. Trong y hoc: aspirin la thudc ha nhiét, giam dau.

+ Phenyl salicylat (Salol):
—CO0~CeHs
‘OH
Salol 14 chat k&t tinh, nhiét d6 néng chay 42°C, it tan trong nude.
Trong y hoc: Salol dudc st dung nhu chit sat tring trong mdt s6 bénh
duong rudt. '
14.5.3.6. Ortho ester

Ngudi ta coi ortho ester nhu la ester hoan toan ciia ortho acid:

OH ' _OR
R— c Z0OH. — = R - C\OR'
~SOH : OR'

(Ortho acid khéng bén, khong tach riéng dugc 6 trang théi tu do). -
a. Diéu ché:

T din chit 1,1, 1 tricloro alkan (RCCl,) (trong d6 & C, khéng ¢6 nguyén
tu hydro):

Cl o OR'
R— C—Cl + 3Na—OR'" —> R-— C\OR' + 3Na(Cl
CI OR'

Thi du: ester ethylic clia acid orthoformic duge diéu ché& bang cich dun
cloroform vdi natri ethylat: o

H—CSQ  + 3NaOGH; —> H-~c——oc>215a[5 + 3NaCl,
cl “OCH;

Né&u c6 hydro & C, thi khi tac dung véi alcolat s& xay ra phan ting tach
logi HCI:

R-CH,~CCl; + NaOR® —» R-CH=CCL, + NaCl + R'OH
b. Tinh chét: |

Ortho ester 1a nhlmg chat long, c6 miti hoa qua, khac VCil ester, cac ortho
ester bén viing véi base, ching khong bi 'sa, phéng hoa".
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Duéi tac dung cta acid, ortho ester bi thiy phéan, giai doan ddu tao ra
ester, ti€p theo ester bi thay phén tao ra acid va alcol: R

R— C<OR + HO ——= R—-CZ_  + 2ROH
R—CZ + HO —> —C? '
Sor: ) _ R C(OH + R'OH
c. Chdt dién hinh: ,
* Ethyl ortho formiat: OCQHS

. 0021'15
La chat long, sbi 0 145 9°C, cb tac dung chéng co thit trong benh ho ga.
14.5.4. Amid

Amid 1a dan chét clia acid carboxylic trong dé nhom hydroxyl cla nhom
carboxyl dude thay thé bing nhém amin:

0o
c.<0H - _C<NH2
Nhom dinh chiic amid: - - _O
Cé hai loai amid thé:
'~ Amid thé& 1 l1an: ‘R—Cfo
- i 59 18- O
Amid thé 2 lan: R_ Cf R
\Ru

14.5.4.1. Danh phdp
Poc tén acid c¢b.s6 carbon tuong tng, thay ti€p vi ngu‘. “ie” (hodc “oic”)
bang tiép vi ngit “amid”. :

H—CONH, . Formamid
—CONH, S . Acetamid . -
CONH, |
. @ o ' - Benzamid
CONH, . |
O/ _ . _ Cyclohexan carboxamld
CH5;—CH=CH—CONH, — . Clnnam1d
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H,NOC—CH,—CH,—CONH, Succinamid

i . o R
_ H-C-N(CHy) - N,N-dimethyl formamid
14.5.4.2. Phuong phdp diéu ché -

a. Nung néng muéi amoni ctia acid carboxylic:

o T T O R
R-—-CZ , — - R—CZ
ONH, -~ -HO ©TONH,
b. Thisy phén cde nitril véi su cé mdt cia acid vo co:
R H ' ' 0
R—C=N + H,0 —_— R—CZ
NH,

¢. Tdc dung anhydrid acid, clorid .a_cid, ester vdi drﬁéniac, vdi amin:
(RCO),0. + NH, —  RCONH, | + | RC_OOH 3
RCOX + RNH, —— RCONHR' + HX
RCOOC,H;, + NH, —> RCONH, + GHOH

14.5.4.3. Tinh chdt vit ly

Trix formam1d (HCONHZ) 1la chat Iong, con tat ca cac amld 14 chit két
tinh khéng mau. .

Cac amid phan ti lugng thap, da tan trong nuée (do kha ning tao lién
két hydro véi phan ti nuée).:

Nhiét dé sbi, nhiét dd chay ctia amid cao do kha nang tao lién két hydro
gifia cAc phan ti amid. Nghién cttu phé héng ngoai ctia amid ciing cho thiy
trong dung dich loding (dung mbéi 1a dioxan va cloroform) amid ¢ dang monome,
trong dung dich dic va trong trang thai long, cidc phén tu lién két véi nhau
bing lién két hydro do d6 tdn tai 6 dang rin. :

R 8
H,N—C=0"++ H-NH-C=0=+- H-NH-C=0"+-
Phd héng ngoai ctia amid 6 cac dai hap thu die trung sau:
— Voo (amid khong thé) c6 tn s§ 1650 - 1715cm™.

~ Vgeo (amid th& 1 14n va 2 14n) ¢6 tin s6 1640 - 1670cm™ (tuy thudc ban
chat gdc hydrocarbon, trang thai vat ly, dung méi)..

— Vy-g cua cac nhém NH, va NHR c6 tén s khoang 3400 - 35000m (trong
dung dich lodng, lién k&t N-H tu do), con trong trang thai rin hay trong
dung dich diic vy dich chuyén vé tin s6 thay & khoang 3100 - 3300cm™,
do phin ti amid két hop bing liéh K&t hydro:
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14.5.4.4. Tinh chdt héa hoc _

Trong nhém chite amid -—cngz c6 sy lién hop cua cip dién tii p cua
nguyén ti nitd véi cap dién ti n cia nhém ~C=0 nén amid khéng tham gia
cac phan Gng dic trung ciia ceton va c6 tinh base rit yéu (thi du: acetamid c
Kb ~ 1074, | |

Dya trén s& lidu clia quang phé cho thdy amid c¢6 c&u tao trung gian gitia
hai coéng thiic céng hudng theo Richards va Thomtson: .

0 P
R—Cg . «—>» R—C{l®
T, SNH,
Amid e6 thé tham gia cac phan {ing sau:
a. Amid thé hién tinh acid y&u va base yéu:
— Amid chi phan tng véi acid manh cho muéi kiém rat dé thiy phan:
0 -0 OH
R—CZ + HQl —» R—CZ@_ © —=> [R—Cf ] Cl
NH, ‘ NH; Cl NH,

— Do su lién hgp va sidu lién hcip, nguyén ti hydro gin véi nito trong amid
linh déng hon & amin va amoniac, nén d& dang bi thé béi kim loai néng.

Thi du:

0 0)
CH.—CZ + HeO — (CH— Z )H -+ HO
3 \N-Hz guv . 3 C<NH2 g 2

Khi tac dung amid véi natri hosic natri amidid trong dung dich ether,
mudi natri cling dudc tao thanh. '

o
O ® Ether O ®
R—CZ9 [ Na <> R—CZ Na
[ < ] , { *MJ
Khi dun néng mudi natri khan véi alkyl icdid dan chat N-alkyl duge tao thanh.

'b. Phdn ing thuy phdn:
Amid bi thiy phan cham trong nudc, khi c6 mit xdc tac acid hodc base
phan ting xay ra nhanh hon tao acid tuong dng.

. T  hso 5
R—C{{NH + HO0 ——> R—CZ

2 ~OH .
KOH 0

0 | |
Y i . : e )
R—C? . HO  —— R. C(OK_
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c. Khit hoa amid: , ,
Bing natri trong ethanol, hay lithi nhém hydrid (LiAlH,) sé thu dugc
amin bac nhit: - o .

Na/C,11;0H
R-CO-NH, + 4[H] ————> RCHNH, + H0

d. Loai nudc phén t& amid:_
— Khi dun néng amid v6i phosphor pentoxyd thi amid bi dehydrat héa
tao ra nitril: .
P,0;
R—-CO—-NH, — R-C=N
- H20
— Khi ding phosphor pentaclozid,' san phdm trung gian la amido clorid
va imido clorid khéng bén d& tach loai HCI dé cho san pham cudi 1a
nitril.
PCIl, - -HCL _Cl -HCl-_
R—-CO-NH, —> R-CCl,~NH; —> R—C\\NH ——» R—-C=N

e. Khi ¢6 nhiét d6 cdc amid cia diacid d& tao thanh imid:

(0]
CH,—CONH, S CH,—CZ
— | /NH
CH,—CONH, CH— G,
Succinamid - | Succinimid |
_ : o)
CONH, » cZ
@[ —_— /NH
CONH, | o
Phthalamid - o - Phthalimid

f Phdn ting thodi phan Hofmann:

La phan tng chuyén amid thinh amin béc nhat c¢6 it hon amid mot
nguyén ti carbon, khi cho amid tac dung v&i brom hoic clor trong kiém:

O .
R-CZ .+ Bn + 4KOH —> R—NH, + 2KBr +
2 - K,CO, + 2H,0

Cg ché phan {ing nhu sau: '

Phén tng xay ra qua giai doan chuyén vi, nghia 1a ¢ su sap xép lai vi tri
nhém thé R, tit chd gan v6i nguyén td carbon chuyén sang gin véi nitd mang
theo ci electron lién két.
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B, + 2KOH ——> KOBr + KBr + HO
©

0] KBr/OH" ( KOH | R__O
R—CZ R-CZ _Br ——» ~c?T | k®
NH, NZ -H* |
' H :N—Br
-KBr | R _O . | KOH
— ( CI:_') —>» R-N=C=0 -——>» R-NH,
& _

Isocyanat

g. Tdc dung cua amid vdi acid nitro:

Cho ta acid carboxylic va giai phéng khi nitd:

. O : : O
R—CZ ¥+ HONO ——>» R-(7 + N, + HO
| C<1H12 | | C:OH. M

14.5.4.5. Chét dién hinh
* Formamid: HCONH2

La chit long khong mau, dd s61 210 C, do chay 2,5°C. Co thé& didu ché&
bing phan Gng ctia CO véi NH, véi su c6 mit cua mdot lugng nhé natri alcolat:

0]
CO + NH, —>» . H-CZ

Dan chat N,N-dimethyl formamid (DMF): H- C:N(CH) - duge diing lam
3/2

dung méi trong héa hitu cd, héa phén tich va trong ¢dng nghiép sgi téng hap.
* Acetamid: CH3CONH

La chat két tinh, nong chay ¢ 52°C, c6 mui die b1et tan trong nuée. Pude st
dung trong cong nghiép téng hdp hitu cd va lam chit 6n dinh chéng oxy héa.

Nilon la polyamid c6 khéi lugng phén ti cao:
sve (CHz)n_HN_ﬁ_(CHz)n‘I(E_NH_(CHz)ﬂ_ﬁ:—(CHz)n_ﬁ_NH' .
. O 0 0] O

14.5.5. Hydrazid

Hydrazid 1a dan chit cha acid carboxylic khi thé nhém -OH cta nhém
carboxyl bing nhém hydrazino -NHNH,. |
0 - O
R-CZ~ =~ R—CZ ‘

OH | NH-NH,
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14.5.5.1. Phuong phdp diéu ché
Hydrazid c6 thé diéu ché€ dude bing cach acyl hoa hydrazin:

o - _ O
R-CZ + HN-NH, —> R-CT + HC
C<(:1 2 2 c<NH—NH2
_ 0
(R-C0),0 ~+ HN-NH, —> R—CZ + - RCOOH

NH-NH,
. N 0 R )
R-COO-R* + HN-NH, —> R-CZ_ + ROH
: o NH‘NHz

14.5.5.2. Tinh chdt

Hydrazid 14 nhiing chat k&t tinh, tan trong nuéc, d chay cao.

Tinh chéat héa hoc cta hydrazid cling tuong tu amid, nhung khac ¢ mot
56 diém sau: ' | |

a. Cdce hydra'zid"cé tinh base r6 hon amid va la tde nhan khiz manh: (khi
duge thudc thii Fehling va dung dich AgNOQ, trong amoniac) :

Hydrazid dé bi thiy phan hon amid.

R-CO-NHNH, + H,0 —> RCOOH + NH,
. b. Tdc dung vdi acid nitro: ' o

Hydrazid chuyén thanh azid: ,
= HzO

R-CO—-NH-NH, + O=N-OH —— R-CO—NH-N=N-OH
| - -H,0 ® O

Y R-CO-N=N=N

Céng thitc clia azid acid ¢6 thé bidu didn theo cac dang cong thic sau: -

N -« @ <] . N 2 @
R—C—N=N=N: S e R"C-IS'—‘NEN=
Azid 13 chét thé diu, rt hoat dong (c6 thé gay nd), thudng duge ding
ngay sau khi diéu ché ra ching. ' . .

ézid cta acid carboxylic chiu sy chuyén vi (chuyén vi Curtius) tuong tu
chuyén vi Hofmann ctia amid. Pun néng véi alcol, azid loai nito tao isocyanat,

ki

chit nay phan dng véi alcol tao uretan, thuy phén uretan trong méi trudng
acid hoic base, thu dugc amin béc nhit: ' : :

0 o o) ‘
R—P:—ﬁ N=N: _1_\1_2’ [R—%—ﬁ] —» O0O=C=N-R
R'OH

0 . .
2 ROOCNH-R —i#p R=NI, + CO, + ROH
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14.5.5.3. Chét dién hinh

* Rimifon: - - : CONHNH,

Q

N
Hydrazid ctia acid isonicotinic dudc dang lam thuéc chéng lao.

14.5.6. Nitril va isonitril
Céng thic chung clia nitril: R—C=N
Isonitril 13 ddng phén cia nitril, ¢é cdng thic:

| @ e .
R—N=C hoac R—N=C: hoac R—N=C
| @ ® |
Cong thic (b) 12 cong thiic ¢ dién, trong dé carbon ¢6 héa tri 2. Cap dién
ti tu do ctta nito tao lién ket phéi tri ndi phan tut v6i nguyén tu carbon, ta c6

cong thic (a).
Két .qua cua cdc phuong phap phan tich quang phd khang dinh ¢dng thic
(a) hop ly hon: .

— Bang phuong phap phé vi séng, cho thiy phan tu 1s0n1tr11 (CH NC) co
dang duong thang, diéu nay phu hgp véi cong thiitc (a) c6'lién két ba N=C
(néu theo cong thiic (b) c6 lién két d6i N=C thi phén ti c6 dang géc).

— D¢ dai lién két N-C 1a 1,16 A°, chiing t3 1a lién két ba.

— Phé Raman clia isonitril c6 mot tn s6 ~ 2150cm™, dic trung cho lién két ba.

14.5.6.1. Danh phdp

Goi tén n1tr11 bang cach doc tén gbc acid tuong tng (cung s6 carbon), d6i
dudi yi thanh o rbi thém tiép vi ngii nitril:

CH;—C=N Acetonltril
CH=CH-C=N Acrylonitril
C6H5—CE - Benzonitril

14.5.6.2, Phu’dng phdp diéu ché
—~ Tae dung alkyl halogenid véi mudi cyanid kim loai (NaCN, KCN, AgCN...):

R-Cl + KON —> R-C=N + K0
R-X + AgCN— > R-N2C + AgX
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Loai nuéc tit mudi amoni cua acid carboxylic:: -

) O o O P,O; i
R-CZ —® » R-cZ  —22» R-C=N
ONH,  (-H,0) NH,  (-H0)
~ Loai nudec tit aldoxim véi sy ¢6 mit cua anhydrid acetic:
- (-H,0) L
R-CH=N-OH = ——»  R-C=N

— Loai nude tit alkyl formamid:

O P,O

H-CZ — 22 5 R-N=C
NH-R (- H,0) - :

Isonitril c6 thé didu ché bing cach tac dung amin bac nhit véi cloroform
trong dung dich alcol kiém:

R-NH, + CH_c13 + 3KOH —» R-N2=C + 3KCl + 3HQ

14.5.6.3. Tinh chédt vét 1y

Nitril dau day la chat 16ng c¢6 mii khé chiu, dé tan ’crongr nude. Nitril cao
(tit 16C trd 1én) 14 chit rin ké&t tinh, it tan trong nuéc.

Phd hong ngoal ctia hgp chit nitril ¢6 dai hap thu dédc trung d01 le nhorn
—C=N vdi tan s6 khoang 2240 - 2280cm™. Thi du: acetonitril ¢ tan 86 voy la
2283¢m™’. Tan s8 veey glam trong diy ddng ddng:

CH,CH,CN cd Vo= 13 2257cm™
CH,CH,CH,CN c¢6 vcey la 2247cm™
Isonitril 1a chit 16ng khéng mau, cé mui buén ndén, rat khé chiu, khéng
tan trong nudc, tan trong alcol va ether. Do sé1 cua isonitril thap hon 46 sb6i
ctia nitril tuong tng. Thi du: C,H;—C=N sb1 & 98°C, con CHs—N=C s6i ¢ 78°C.
14.5.6.4. Tinh chdt héa hoc
a. Phdn ung thuy phén:
, Dun s6i nitril véi nude (c6 mit acid vd co hay kiém) s& tao ra amid, réi
chuyén thanh acid cé cling s8 nguyén tu carbon nhu nitril:

H,0 o ~  HO o
R-C=N —>» R-Z —> R-CZ
NH, H* . OH

Isonitril bén viing véi hydroxyd kiém. Isonitril bi thuy phan nhanh trong
dung dich acid loang, chuyén thanh amin bac nhét va acid formic:

R-N=C + 2H0——»——R-NH,, + HCOOH
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b. Phdn itng hydro héa:

Hydro héa nitril bing natri trong ethanol, LiAlH, hodc khi hydro vl xidc
tac kim loai (N1 Pt, Pd), tao ra amin bac nhat:

Ni
R—C=N - + 2H, —_— R—CH,—NH,

Hydro hoéa isonitril, tao thanh amin bac 2:
Ni
R-N=C + 2H, ——>  _R-NH—CH;
c. Phan wng oxy hod:

Isonitril ¢6 thé bi oxy hoa bdl oXy (oxyd thiy ngan) hoéc luu huynh tao
thanh ester cua acid isocyanic ho#ic ester ctua acid thioisocyanic:

R-N2C + O ——» R-N=C=0

R-N=C + § — >  R-N=C=S§

d. Phan u’ng trung hop:

Véi sy ¢6 mit cua natri kim loai hodc etoxyd natr1 nitril ngung tu 2 hodc
3 phén ti véi nhau

/CH3
N—C
\
3CH—C=N  —>  Hc—C ]
- N=C_
CH;
Ar
: /
3 Ar—C=N —— Ar— c\/ )
N=c

e. Isonitril khéng bén:
- Khi dun néng dén 250°C s& ch_uyén_ vi thanh nitril (d¢6ng phén héa):
R—NC ——> R-CN
14.5.6.5. Chét dién hinh
" * Nitril ctia acid formic: - H-C=N (acid hydrdcyanic)

Trong thién nhién acid hydrocyanic tén tai dudi dang glucosid c6 trong
hanh nhén dang, nhin hat md, mén, dao (thi du: amygdalin la glucosid chiia
trong hanh nhan déng, d& bi thiy phin, gidi phéng acid hydrocyanic).




Acid hydrocyanic con ton tai 6 trang thai tu do trong mot s& loai dau,
maing, vo san. ' ' . '

Trong cong nghiép dé tdng hgp acid hydrocyanic ngudi ta cho dong khi
methan, amoniac va khong khi di qua chat xic tacla tAm luéi mong hop kim
Pt - Rh:

CH, + NH; —  HCN + 3H,
34, + 320, —>  3H,0

Acid hydrocyanic tao thanh dude hép thu'véb nude. _

Acid hydrocyanic 1a chat 1éng, khong mau, d& bay hdi, s6i 8 26°C. O nong
d6 thap c6 mui hanh nhén ding, & néng dd cao c6 mui kho chiu, rat doc.

Acid hydrocyanic 1a ‘mé)t acid rﬁ't yéu (K, = 7,2.10), khéng lém chuyén
mau gidy qui, mudi chia ching rit d& bi thiy phan. Dung dich HCN trong nudc
r#t khéng bén, acid hydrocyanic bi thity phén tao thanh amoni formiat.

* Acetonitril: CH;—C=N

La chét 16ng, s6i ¢ 82°C. Hoa tan trong nudc va trong nhiéu chit hiiu co
1éng. Duge diing 1lam chit trung gian, lam dung méi trong t(‘;ng hop hitu co.

* Acerylonitril: CH,=—CH—C=N

La chat 1dng, s6i & 78°C, tan trong nude.

Didu ché acrylonitril bing phan ting céng hgp HCN vdi acetylen véi xic
tac 14 phiic hgp dong clorid va amoni clorid trong dung dich nudc:

CH=CH + HCN = ——  CH=CH—-C=N
Trong cﬁng nghiép: tac dung propen vdi amoniac va oxy & 480°C:

. o Xuc tic _ - .
CH,=CH-CH; + NH, + 320, ——> CH,=CH-CN + 3H20

Tring hop héa acrylonitril thu duge polyme c6 kh6i lugng phén ta la
35.000 - 50.000, duge dung dé san xudt sgi téng hgp (melana, orlon).

nCH=CH-CN — [—CHZ—(FH—]
- S ‘ - CN In
14.5.7. Acid hydroxamic -

oA e ' o
Céng thiic cau tao: R—-C/(
NHOH

Acid hydroxamic cé thé duge didu c¢he bine c4ch tac dung hydroxylamin
véi ester hodc clorid acid: ==\ ' . .
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R-CZ + H,N-OH -—» R-CZ + CH,OH -

~OC,H; NHOH
-2 4 HN-OH —> R—cfO 4+ Ha
~cl NHOH
Acid hydroxamic thudng ¢ hai dang hé bién:
0 OH
R—CZ = R—CY
\NHOH Snon

— Acid hydroxamic tao mau 4o véi dung dich sat (IIT) clor1d d6 1a dic trdng
cho dang enol. :

- Khi tac dung véi acid vo co manh, x4y ra su chuyen vi Lossen, dan dén
su tao thanh amin bic 1: :

H “H,0 [R_-\.,. } +H,0

14.5.8. Peroxyacid va acyl peroxyd
14.5.8.1. Peroxyacid (peracid)

0
R_ e
(;O—OH

Peracid c6 thé didu ché& dude tir acid carboxylic hodc tit anhydrid ca
chiing bang cach oxy héa trong H,0, ddm dic, c¢6 mit acid sulfuric.

Ngoai ra ciing c6 thé diéu ché peramd tit peroxyd diacyl khi tac dung véi
natri methylat :

R_I(Ij_Q_O_I(E—R + CH,ONa —» R——ICIT—O—ONa + R—-COOCH;

, | H,S0, o
R—ﬁ—O—ONa —_— R—E—O—OH
0 -
Nhiing peroxyacid thi&p 1a chit 16ng khéng mau, mui giéng mui ozon,
ching hoa tan trong nudc dé hon acid carboxylic.

- — Acid perforinic H-COOOH, khéng bén, phin huy nhanh chéng. N6
thudng ding & dang méi sinh lam chat oxy héa ém diu (chuyen parafin
thanh glycol). .

— Acid peracetlc CH;-COOOH, néng chay 6 0,1°C, bén & nhiét 46 thuong,
nhu:ng nd khi cit, ké cd cit trong chin khéng. Acid peracetlc la acid rat
yéu, thuy phan trong nude-thanh acid acetic va HjO,.
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14.5.8.2. Acyl peroxyd
Khi tac dung clorid acid hay anhydrid acid v6i peroxyd kim loai thu dugc
acyl peroxyd:

0
l

Il
2CH,CO)0 + BaO, —> (CHCOOLNa + HyC~C-0-0-C-CH,

Acyl peroxyd la chét oxy héa manh.

— Diacetyl peroxyd: CH,~COOO-COCHj;, 1a chit két tinh, néng chay d
“30°C, 561 4 63°C (6 ap suft 21 mmHg). Khi dun néng trén nhiét do so1 sé
gay nd manh Khi tac dung véi nuée, ta duge hén hop ac1d va perac1d

0 0
Il ] - [l
H,C—C-0-0—C~CH; + H0 —> CH,COOH + H;C-C-0-OH

— Dibenzoyl peroxyd C.H,CO-0-0-COC:H;, 1a chidt két tinh, néng chay &
108°C, bén hon cac acyl peroxyd mach hé. Dibenzoyl peroxyd duge si
dung rong rai trong cong nghiép, lam chat khoi mao trong céac phan dng
- polyme hoa.
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Chuong 15

ACID CARBOXYLIC HON CHUC

Acid carboxylic hén chiic 14 nhitng hop chit chita nhém carboxyl ~-COOH
va cac nhém chiic khac nhu nhém hydroxyl, nhém aldehyd, nhém ceton... -

Nhiéu acid carboxylic hdn chtic ¢é ¥ nghia trong Y - Dude hoc.
Trong chucng nay ching ta khao sat mét s8 acid carboxylic hén chiic sau day:

— Hydroxy acid.

— Phenol acid.
— Aldehyd acid va ceton acid.

15.1. HYDROXY ACID (OXY ACID)
Hydroxy acid c6 thé coi nhut dan chit caa acid carboxylic do thay thé mét
hay nhiéu nguyén ti hydro clia géc R bang mét hay nhiéu nhém hydroxyl.

(COOH)
Cong thiic chung:  RZ m
ong C chung \(OH)H

- Trudng hgp don gian nh4t, phin ti hydroxy acid chita mét nhém carboxyl

va mdt nhém hydroxyl:
HO-R-COOH

Tuy thudc vao s8 lugng nhém carboxyl trong phén ti, ngudi ta chia ra:
Hydroxy acid monocarboxylic (c6 1 nhém —~COOH).

Hydroxy acid dicarboxylie (¢6 2 nhém ~COOH). -

Hydroxy acid tricarboxylic (co 3 nhom —COOH).
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Ciing c6 thé dya vao s6 hugng nhém hydroxyl ¢6 trong phén tit, nguodi ta
phén biét:
— Monohydroxy acid (¢6 1 nhém ~OH).
— Dihydroxy acid (c6 2 nhém ~OH).
— Trihydroxy acid (c6 3 nhém —OH).

15.1.1. Danh phap
— Nhidu hydroxy acid vAn dude gei tén chi ngudn gdc d& phan lap dudc
hydroxy acid dé. . ' '
Vi du: acid lactic (CH,~CHOH-COOH) l4n diu tién tim th4iy trong siia
1én men chua. Acid citric ¢é trong chanh.

— (6 thé dung chii cai Hylap a, B, v... dé& chi vi tri cia nhém hydroxy:

B o
CH;s— (IZH—COOH . Acid a-hydroxy propionic
OH :

B« ' L
CH3—(l3H— CH,—~COOH : Acid B-hydroxy butyric
OH

— Theo danh phap qudc t&, goi tén hydroxy acid tit tén cua acid tuong dng,
thém tiép dau ngit hydroxy:

CH:;-?H—COOH Acid 2-hydroxy propanoic
OH
) CH3—(IZH—CH2—COOH  Acid 3-hydroxy butanoic
OH
15.1.2. Phuong phap diéu ché

Nhiéu hydroxy acid c¢é trong thye vat (vi du: acid tartric c6. trong nho,
acid malic ¢é trong tao...). Nhiéu hydroxy acid dudc tao ra do phan tng lén
men (acid lactic, acid citric...). Do d6, mft s6 hydroxy acid c6 thé diéu ché& bing
phuong phéap sinh téng hop. Thi du, sinh tong hop acid lactic bang cach lén
men dudng dudi tac dung cta vi khuan Bacillus delbruckit...

Ngoai ra, ¢b nh.ie”?u phuodng phép téng hdp héa hoe cac hydroxy acid.
15.1.2.1. Téng hop o-hydroxy acid
a. Oxy héa khong hodn toan 1,2-glycol:

[0] . [0]
HO-CH,~CH,-OH —> HO—CHZ—C(’I(_)I —_ HO—CHz—Cng
Ethylen glycol | Aldehya glycotic Acid glycolic
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b. Thizy phdn a-halogeno acid bing natrikydroxyd, hay natri carbonat:

. HOH
R—(EH—COOH _— R—-(]:H—COOH
cl ~ OH
Phuong phap nay cho hiéu suit cao.

e. Tz aldehyd hodc ceton:

Céng hgp acid hydrocyanic véi aldehyd ho#c ceton dé tao ra cyanhydrm
sau d6 thiy phan cyanhydrin thu duge a-hydroxy acid:

2H,0
RCH+HC—N——>RCHC-~N——>RCHCOOH

) OH HY  du
Aldehyd , Cyanhydrin - '
| R 0o X
R-C-R' + H-C=N —> RCH—C—N 225 R-C-COOH
HY 4y

O OH
Ceton _
d. Khi; héa a-ceton acid:
2H
R—(i%“COOH _— R""(I:H-'COOH
. OH

Dung tac nhan khi héa 14 hydro mdi sinh tu hén héng natri, hodc H, v -
chat xue tac.

. 15.1.2.2. Téng hop Bhydroxy acid
a. Oxy héa aldol:

o) 0 0
CH,—~CH-CH,~CZ ~Q-—>, " CH3-CH-CH,-CZ
OH H o ce® o OH o

b. Cong hop nudc vao acid a-ethylenic:

CHFCH-COOH + HOH ——> CHyCHy- ~COOH
HY oy

c. Khit héa f-ceton acid: .

- 2H
R-C-CH;-CQOH ~ —>  R-CH-CH,~COOH
0 OH

d. Cong hdp acid hydrocyanic vio ethylen oxyd roi thuy phdn nitril tao ra:
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HC—CH, + H-CN —> HO-CHCHyC=N.
O B-Hydroxy propionitri
2H,0

_—

e HO-CH,~CH,~COOH

. Acid p-hydroxy propionic
e. Phan tng Reformatsky (1887):

Cho ester cua o- halogeno acid tac dung véi hgp chit earbonyl (aldehyd
hoidc ceton) trong sy c¢b6 mit cua kém (moi tru‘dng ether khan), sau d6 dem
thuy phan.

' Vi du ester ethyhc cua acid bromacetic tic dung v&i Zn tao ra hgp chit co
kém, hop chit nay céng hgp ai nhan (Ay) vao nhém carbonyl tao ra alcolat dé
bi thuy phéan:

Br-CH,~COOC,Hs + Zn —>  Br-Zn-CH,~COOC;Hs

R R.
puC=0 + Br-Zo-CH;-COOCH; —> p >C-CHy-CO0CH;

O-Zn-Br
H: R.
ﬁl“" , /C"‘CHQ_COOCQI'IS
@€Y R

OH
15.1.2.3. Tong hop rhydroxy acid

Thuy phan cic ester ndi (lacton):

H,C—CH,. - 0
y. O + HOH —_— CH2 CH2 CH2 C/ OH
HyC—C{ HY Sy OH
O
Butyrolacton

Ester noi dudgc dleu ché bang ciach kh@ anhydrid ac1d vong Tac nhan khit
12 hén hong natri + H,O hodc natri + ethanol:

O
HZC_C/ +4H H2C— CH,\
O_ —_ | 0 + HO
HC— C\ro B
Ho#c bing cach dun néng acid B-ethylenic véi acid vé co lodng:
o H,C—CH
H,C=CH-CH,-C% — T "o
OH H,C— cﬁ\\o

15.1.3. Tinh chAat vat 1y

Cac hydroxy acid monocarboxylic don gian 13 nhitng ch&t 1éng sanh hoic
chat rn. T4t cd hydroxy acid dicarbogylic la mbiing chat két tinh. Do mang
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cac nhém ua nuéc nén cic hydroxy acid rat dé tan trong nude. Nhiéu hydroxy
acid ¢d tinh hoat quang.
15.1.4. Tinh chat héa hoc

Cac hydroxy acid cho cic phan tng ctia nhém carboxyl, cia nhém
hydroxyl va cac phan tling dic trung.
15.1.4.1. Tinh chdt cia nhom carboxyl _

— Tinh acid; hydroxy acid ¢ tinh acid manh hon so véi acid carbdxylié ch

ciing s8 carbon tudng Gng. Thi dy, acid lactic ( CH;-CH-COOH y manh hon
. ' : SLS) -
acid propionic CH,;—~CH,~COOH (do hiéu iing - I cia nhém ~OH):

I

CH3—gH<—CO_OH ‘ K, = 1550.1053

CH3_CH2_COOH ‘ Ka = 1,34 . 105

So sanh hai hydroxy acid ¢é ciing sO carbon, tinh acid cang manh néu
nhém —OH & cang gin nhém —COOH (do hiéu @ng - I ctia nhém —OH tét dan
khi truyén theo mach lién két o).

— Nhém carboxyl trong phan ti hydroxy acid ciing ¢6 thé tham gia céc
phén ting tao thanh mudi, ester, clorid acid, amid...

15.1.4.2. Tinh chdt ciia nhém hydroxyl
Nhém hydroxyl c6 thé tham gia vao céc phéh iing nhu: ether hoéa, ester
héa, oxy héa... :

— Khi cho tac dung acid hydrohalogenic véi hydroxy amd thi nhom OH cua
alcol bi thay th& bang halogen

CHy~CH-COOH + HBr —>  CHy~CH-COOH

OH : } Br
Acid lactic Acid a-bromo propionic.

_ Véi phosphor penta clorid (PCl;) hay thionyl clorid (SOCl,) thi ca hai
nhém chic (-COOH va —-OH) déu phan ting tao ra din chit cloro clia acyl
clorid dé bi thuy phan chuyén thanh cloro acid:’

CH;—CH-COOH + 2PCl; —> c1113—cl:H'—c2C1 + 2POCl, + 2HCI

OH Cl
HOH :
CH3—CH—cf:O — C‘H3—CH—C:’0 + Ha
& G ot

Acid 2-cloro propanoic
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Acy! clorid ctia hydroxy acid khong bén do phan tng ester héa ndi phén
ti cha nhém _(zCI véi nhém —OH. Vi vay dé diéu ché acyl clorid cin phéi
khéa nhém OH bing cach acetyl héa..

— Phan ting acyl héa:

Nhém —~OH cé thé chuyén thanh ester khi cho tac dung anhydrid acid
(hodc aeyl.clorid) véi hydroxy acid: .

' (CH,C0),0 + HO-CH;-COOH —> CHy-(¢-0-CH,-COOH

; _ ey
. Acid acetyl glycolic
| + CH,COOH
— Phan ting oxy hoéa: : :

Hydroxy acid bi oxy héa trong céc didu kién thich hgp; nhém alcol bac 1

va bac 2 chuyén thanh nhém carbonyl >C=0: S e

[O]
HOCH,—COOH — H—IC!—COOH

[O] '
| CH-CH-COOH ~ ——>  CHy~(C~COOH
| OH 0
15.1.4.3. Phén ing ddc trung é¢ua hydroxy acid
a. Phdn iing phén cdt a-hydroxy acid:

Khi dun néng véi acid sulfuric lodng, phan t a-hydroxy acid bi phén cit
tao ra aldehyd (hodc ceton) va acid formic:

H o
R—C+CZ —> R-CZ_ + HCZ
[ SOH H OH
OT‘H ’
R o) R O
~c—cZ — Sc=0 + H-CZ
R7L,; TOH R OH

b. Phan z?ng Zoai nude:

Khi dun néng, cac hydroxy acid dé dang leai nuéc tao thanh cic san
phdm khéac nhau tuy thudc vao vi tri tuong d61 chia hai nhém hydroxyl va
carboxyl. Vi viy ¢ thé diing phan Gng nay dé phin biét cac loai hydroxy acid.

* a-hydroxy acid:

Khi dun néng nhe nhang dudi ap- suit giam chiit it thi o-hydroxy acid bi
ester héa kép tao ra diester vong 6 canh goi la lactid. Trong qué trinh nay cac
nhém hydroxyl va carboxyl (etia-hai phén tu) ester hoa 1an nhau: '
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R 0o
CH—C7 - R_ . 0
o Jom} -2m0  CH—T
| HO! OH| N O
TN S _C—HC__
o7 HO o” R
- Lactid

Phan’ Gng tao lactid xdy ra d& dang. Cé nhiing trudng hgp, phan dng tao
lactid xay ra khi dé a-hydroxy acid trong binh hit Am véi acid sulfuric dam dic.
Vi vay mét s a-hydroxy acid ddu day thudng khéng tinh khiét, do 1an lactid.

Ciing nhu céc ester, lactid dé dang bi thiy phan (khi dun néng véi kiém)
tao ra a-hydroxy acid ban diu.

* 3 hydroxy acid: _

B-hydroxy acid khi dun néng, bi loai mét phén ti nudc tao ra acid o,p-
ethylenic (vA mét lugng nhé acid B,y-ethylenic):

o “H,0
R-¢—C-COOH ~ ——  R—-CH=CH-COOH
{oH Al

* 3 va Shydroxy acid:
y va §-hydroxy acid rit dé& dang chuyén thanh ester noi phén ti cé vong
5 canh hoic 6 canh goi 1a lacton: R '

R CH~CH, -H,0 R0
/C\ : ) =0 —_ /C\ /_C=0
H OH HO! ‘ H. O
v-hydroxy acid v-lacton
/CHZ CI§IZ -H,0 CHZ—CI§12
Hzc\ R o =0 —_— HzC\ y, =0
CH,~OH _HO _ CH,—O
8-hydroxy acid : - 8-lacton

Kh4 ning tao thanh lacton rat d& dén mdc chi cin dé yén y-hydroxy acid
& nhiét d¢6 phong hoidc khi acid héa muéi natri cua y-hydroxy acid thi lacton
ciing dugc tao thanh. _ . _

Khi ning d& dang tao thanh lacton duge gidi thich bing stc cing
Baeyer. Nhém carboxyl va hydroxyl trong y-hydroxy acid cling nhu trong 8-
hydroxy acid d gan nhau trong khéng gian nén dé\bi ester héa néi phan tl..’lE tao
ra vong 5 canh va 6 canh la nhiing vong it cing, bén viing. Tuy nhién, nguoai ta
ciing d& phén 14p hoic téng hgp dude nhiing lacton c6 vong 16n (15 - 19 canh).

Néi chung, lacton ¢6 mii dé& chiu, mét s§ duge dung lam huong lidu.

Vitamin C (acid ascorbic)téntai-duéi-dang lacton;
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HO. oH HO
S - c—c’

= -H,0
H—¢ =0 —> H—C\ /c—-
| OH.HO -
HO—C—H | : HO—(E—H

CH,OH | CH,0H
' : Vitamin C

Maét s8 lacton chua no, nhu aflatoxin 1a nhiing chat rat doc.

Aflatoxin B

15.1.5. ChA't dién hinh
15.1.5.1. Aczd glycolic (ac1d hydroxy acet1c)
HO—CH,—COOH

Acid glycolic 1a chit don glan nhat cua day hydroxy acid. Trong thién
nhlen acid glycolic ¢6 trong qua nho chua chin, cu cai duong...

Acid glycolic 1& chit két tinh, nhiét d§ néng chdy 80°C, dé& tan trong nudc,
dude ding lam chat thay thé acid tartric trong nudc giai khat.
15. 1 5.2. Acid lactic (acid a- hydroxy propionic; 2-hydroxy propanmc)
CH;— CH(OH)—COOH '

Do ¢6 mit mét nguyen tlt carbon bét déi trong phén tli nén acid lactic
tén tai dudi hai dang dong phan d01 quang va mot hén hop raremic:

(IZOOH : S (FOOH_
H—({:—OH : Co HO—(I}—H
CH; - CH;
Acid D(-) lactic ~ Acid L(+) lactic

Acid L(#) lactic  t,=26°C  [al,=+3,8
Acid D(-) lactic ,t =26°C  [o]p=-3,8"
Acid (¥) lactlc tp = 18°C [a)p = 0°.. '

* Dugde si ngufcn Piic Scheele phat hién l4n diu tién (nam 1870) acid lactlc
trong siia 1én men chua Sau d6, ngiidi ta tim thay amd lactic trong mot s0 san
phém lén men chua cai, dua chudt...

N#m 1832, Liebig 5, tach dugc avid lactlc trong cci
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— Aad L(+) lactic (a01d lactic hiiu truyen, acid sarcolactic) c6 trong cd, mau,
nude tiéu, 1a san phim phin hiy cua polysacchamd dy trit cta co thé
(glycogen). Khi lao déng chén tay nhiéu thi nong dd acid L(+) lactic ting
trong cd. Khi nghi ngoi thi mét phan acid nay chuyén thanh glycogen,
con mét phan khiac bi oxy héa thanh CO, va H,0.

— Acid D(-) lactic (acid lactic ta truyén) tao ra do lén men lactic cac chit
dudng dudi tac dung ciua Bacillus acidi laevolactici.

~ Acid (¥) lactic (acid lactiec racemic) tao. ra do 1&n men lactic cac chit
dudng (lactose, glucose, sacarose) duéi tac dung ctia vi khudn Bacillus
lactic acidi va Bacillus delbruckii.

Acid lactic duge dung 1a acid lactic racemic ¢6 chita 10-15% nudc, 1a chit
léng sanh nhu siro, khong mau, vi chua Dudc diing trong Y hoc dé diéu tri
chiing ia chay phin xanh & tré em..

15.1.5.3. Acid malic (acid hydroxy succinic; hydroxy butandlolc)
HOOC—CH(OH) CH,—COOH

Acid malic chiita mdt nguyén tii carbon bét d61 nén tén tai dudi hai dang
dong phan d6i quang va mét hén hdp racemic:

COOH - COOH
H-C-OH HO—-C-H

CH; | CCH,

COOH - COOH
Acid D(+) malic acid L(-) malic

Trong thién nhién, acid L(-) malic ¢6 trong qua chua chin nhu nho, thanh
tra va nhat 1a to (tiéng Latinh: malum = tao).

Cac acid malic _hbat quang c6 nhiét d§ néng chay la 100°C. Acid malic
téng hgp 14 hén hgp racemic (acid (¥) malic), nhiét 43 néng chay 130°C.

Acid malic, ngdy nay dude thay th€ dan acid citric va acid tartric trong
cdng nghé san xuit nudc giai khat, nudc hoa qua...

15.1.54. Acid tartric (acid a;0’-dihydroxy succinic;‘ 2,3-dihydroxy butandioic)

HOOC—CH(OH)—CH(OH)—COOH

Acid tartric ¢6 2 carbon bét d6i xting mang cac nhém th& giéng nhau, vi vay
khéng phai ¢6 22 = 4 dong phan quang hoc ma chi ¢6 3 dong phén quang hoc.

Khi diéu ché& rugu nho biang cach lén men dlch qua nho, Scheele ldn dau
tién da tach dugc mot trong nhitng déng phén clia acid tartric tit mét chét cin
ling xudng day thing. Chit cin dé6 13 kali tartrat = acid

KOOC-CH(OH)-CH(OH)-COOH. Tit chit nay c¢6 thé thu dugc acid tartric
bang cach cho tac dung v6i acid v8 cd. Ngoal nho ra, acid tartric cling cé trong

nhiéu qua khac.
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COOH

00H | gOOH gooH.
H-C-OH ! HO-C-H H-C-OH _ mat phing
HO—C—H H--OH H-C—OH d6i xing
COOH | . CcooH COOH
I Guong II m
Acid D(+) tartric Acid L(-) tartric Acid meso tartric
b = 170°C . e = 170°C. e = 140°C
[alp = +12° [alp = -12° S [alp =07

Chst I va II nhu vat va dnh qua guong: d6 14 hai dbéng phan d6i quang:
acid D(+) tartric va acid L(-) tartric. :

Chat III: acid mesotartric ¢ ciu tao d6i xing, vi c6 mit phing déi xing
di qua giiia lién két C,—C,, chit nay khéng hoat quang do bit trit ndi phan tu
(trong cung phan tit ¢6 hai niia d6i x{ing nhau, ¢6 tac dung ngudc nhau 461 véi
Anh sang phéan cuc). . '
Hén hop ddng ludng cta cac chédt I va II 46 1a hdn hdp racemic: acid ()
tartric. : : _ '

Acid D(+) tartric ¢6 nhiéu trong thién nhién.

Acid L(-) tartric khéng gip trong thién nhién, cé thé didu ch& bang cach
phan doi acid (%) tartric. : o _

Acid (%) tartric c6 rit it trong rugu nho so véi acid D(+) tartric; thuong
thu duge bing tong hgp héa hoc. __

Acid mesotartric dugdec didu ch& bing cich dun néng & 160° acid D(+)
tartric véi nude, vi & didu kién nay xay ra racemic héa mét nhém CHOH trong
phén ti. _ 7 |
Trong nganh Dhgc, acid tartric dung dé 1am nudc chanh tartric, siro acid
tartric. '

15.1.5.5. Acid citric (acid 2-hydroxypropan tricarboxylic)
oH -
HOOC—CH,—C~CH,~COOH
COOH

Acid citric c6 trong cac loai qua chan}i, cam, quyt, budi, ddu, méan...
Trong dich qua chanh cé6 khoang 8% acid citric. :

Acid citric khan c6 nhiét d6 néng chay 153°C.

Cé thé téng hgp acid citric tit glycerin qua mét 88 giai doan. Acid citric
duge san xu#t trong cong nghiép bang cich 1én men cac chat dudng (glucose,
saccharose, mat mia) nhg vi ndm Aspergillus niger. '

. Acid citric duge dilng1am-dé-udng gidi-khatJam-chit giai doc khi bi ngé
d6c kiém. :
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15.2. PHENOL ACID

Phenol acid c6 thé coi 14 din xudt cia ac1d thom, trong d6 nhém hydroxyl
lién két trUc tiép véi vong benzen. :

Nhiéu hgp chit phenol acid ¢6 ¥ nghia trong Y - Dudc hoc.-

15.2.1. Acid monophenol

Acid monophenol don gian nhat 1a HO C.H,—COOH, c6 3 dong phan tuy
theo vi tri cia nhém —OH trén véng benzen:

COOH S COOH , COOH
o" o,
~ OH o
Acid o-hydroxy benzoic - ' . _ , OH
(acid salicylic) Acid m-hydroxy benzoic Acid p-hydroxy benzoic

‘Quan trong hon ca 1a déng phin ortho acid salicylic. Tén goi acid salicylic
xuit phat tit tiéng Latinh Salix - lidu. Trong v cdy liéu cé chiia glucosid la
salicin. Khi thuy phédn salicin thu dugc mgt alcol-phenol 12 saligenin
HO-C,H,—CH,OH. Khi oxy hda saligenin thi dudc acid salicylic.
15.2.1.1. Trang thdi thién nhién

Acid salicylic tdn tai trong mét s& cay:

— @ trang thai tu do: trong cdy diu tdy, cAy vién chi.

— O trang théi ester, két hop dudi dang heterosid trong ciy Lao quan thao
(Gaultheria procombus), tit d6 ngudi ta chiét tinh dau Wintergreen,
thanh phén chinh 14 methyl salicylat.

15.2.1.2. Phuong phap dzeu ché

Phuong phap Kolbe-Schmitt (1885) hlen nay van thudng dude st dung
cho tac dung CO, 1én natri phenat 6 nhiét d¢ thudng dudi 4p sudt 4-7 atm, sau
d6 dun va khéng vuot qua 140°C. Hiéu sudt dat 95-98%:

- OH _ OH
S : i : COONa H2 SO4 A COOH
oo — O B

Phan lap acid salicylic bing cach acid héa méi trudng, acid salicylic két
tia va dudc tinh ché bang cach thing hoa.

ONa

Cao ché phdn zmg phan tng xay ra la do tan cong Al dlen ti ecuna CO, vao
ion phenat: :
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| IGD Na® ' o )619 Na® - OH = oNa OH
i‘j—\$< 1400C C~‘::-O @,Qo H* @,COOH
+ C ———> H — -
. i
O - .

Chi ¥: véi kali phenat va nhiét 46 > 140°C thi phan dng nay chii yéu tao
ra acid p-hydroxy benzoic.

15.2.1.3. Tinh ch@t vat Iy

. _ O
Tinh thé hinh kim khéng mau, thing hoa dudec, nhiét do ' ol o
néng chay 159°C. R4t it tan trong nude, tan trong alcol, @: 5
cloroform, ether. CAt kéo dugc véi hoi nude (c&u tric chelat ndi): o
’ |
H

15.2.1.4. Tinh chédt héa hoc
a. Tinh chét ctia nhém carboxyl:

~ Tinh acid: acid salicylic (K, = 105.10®%) manh hdn so v6i acid benzoic
(K, =6,3.107). Co6 thé tao muéi véi base hodc véi carbonat.

COOH ‘COONa

_OH Na,CO, OH
2 — 2 + CO, + HO

Natri salicylat duge dung lam thudc chéng thip khép va gidm nhiét.

— Tao clorid acid: cho tac dung thionyl clorid (SOCl,) véi acid salicylic sé&
tao clorid acid ca acid saliecylic: = '
o

COOH

OH SO, OH
© -+ 50, + ~HCl

— Tao ester:
.+ . Tao methyl salicylat: ; _
Cho tac dung acid salicylic véi alcol methylic cé du, xtc tac H,S0, sé tao
methyl salicylat: :
COOH ‘ - COOCH,
OH CH,0OH . OH
—_—
H,S0,

Methyl salicylat 13/ chat 16ng, ¢6 mii dic trung;nhiét 46 sbi 223°C, dung

x0a bép ngoai da, chita thap Khép. i o
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+ Tao phenyl salicylat (salol):

_ Thudng nguoi ta diéu ché& phenyl salicylat bing cach cho tac dung POCL lén
hon hgp acid salicylie va phenol dun néng. Phan ting xay ra qua 2 giai doan:

1) POCI; tac dung véi acid salicylic tao ra clorid acid ciia acid salicylic:
0 o |

e 'l

cz-
OH : ~Cl
OH | OH
3 + POCI, _ 3 | + H,PO,

2) Clorid acid cua acid salicylic‘ tac dung véi phénol tao ra salol:

0 I e o
Sa | - ~O-CeH; -
OH OH
+ HO-CH; —> ' + HCl

_ Salol 14 chit két tinh, nhiét d6 néng chay 43°C, rat it tan trong nudc.
Trong Y hoc, salol duge dung trong mét s& bénh dudng rudt.

— Decarboxyl héa: acid salicylic dé bi loai nhém carboxyl hon cac acid
thom. Khi dun néng nhanh thi bi thiy phan thanh phenol va CO,:

J _oH | OH |
- — ©/ + CO,
b. Tinh chét ctia nhém hydroxyl phenolic: a
— Ester héa: khi dun néng acid salicylic v8i anhydrid acetic thi nhém chiic

phenol bi ester héa tao thanh acid acetyl salicylic (aspirin):

COOH o COOH
.OH . 2 idi O-C—CH o
CH,—C7Z ridin 3
@ . O, Dyndn @ 8 + CH,COOH
CHy—CZ,

Aspirin 1a chit két tinh, nhiét d6 néng chay 137°C. ASplI‘lIl duge dung
trong Y hoc d€ lam thudc ha nhiét, giam dau...

— Téc dung vé Fe(Ill) clorid:
FeCl, tac dung véi acid salicylic cho mau tim; khac véi cac phenol, phan
fing mau nay x4y ra khoéng nhiing d trong dung dich nudc ma con & trong dung
dich alcol.

c. Tinh chdt ctia cd hai nhom chifc:

— Tao cac mudi kép:
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Tac dung véi hydroxyd kiém hodc kiém thé dung du:
COOH -‘ COONa |
@[_ T 4+ 2NaOH —— @I + 2H0
OH ZNONa
Dinatri salicylat

11 .
C-OH HO._ Pun néng Co
H T C — ) + 2H,0
o HO ~0—Ca
' Calci salicylat

Khi dun néng acid salicylic v8i nudc voi s€ tao tua calei sallcylat Phan
ing nay cho phép phan biét acid salicylic v6i cac dbéng phén cua né. Acid m- va
p-hydroxybenzoic khong cho phan ing nay. :

— Alkyl héa:

_ Dinatri salicylat c6 thé tac dung v6i mdt tdc nhén alkyl hoa, cho phép-
ester héa nhém carboxyl va ether héa nhém chiic phenol (a). Khi xa phong hoa
bdi dung dich KOH, chi con lai nhém ether (b):

COONa " COOR - COOK

ONa L oXR - .@,OR HOH _OR
| - (KOH)
@ R

— Tao xanthon:

Khi dun néng trong su c6 mit clia tac nhan hit nuée, hai phan ti acid
salicylic ngung tu v6i nhau dé tao xanthon:

C—OH HO—
@[ @ @ + COs + 2H,0
OH HO

Xanthon
— Tao phenyl salicylat (salol):

Pun néng acid sallcyllc & 200°C trong binh kin sé tao phenyl sahcylat:

CT.QH________HJO 'C—O :
@: + |_____._© — @: © + CO; + 2H,0
OH HOOC - OH o

d. Tinh chc‘i’t ctia nhén thom:
— Céng hgp: hydro héa véi Nalethanol, s& tao acid Brceton vong, chit nay b1
thuy phén tao acid pimelic (dudi dang muaL hatri):
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COOH 'H COOH H COOH -  COONa

i ~ (NaOH)

Acid pimelic
) (muéi natri)
— Thé ai dién ti (SE):

Nhém —OH (nhém dinh huéng ortho va para) va nhém —COOH (nhém’

dinh huéng meta) huéng sy thé& 4i dién tid vao cac dinh 3 va 5. Vi tri 5 it trd
ngai, 1a vi tri dé bi tdn céng. Nguoi ta cb thé quan sat didu nay 6 cac phan Ung
sulfon héa, nitro héa va phan tng ghép déi v6i mudi diazoni:

' COOH - . cood

OH H,S0, | OH
— + HO
HO,S

. ' Acid 5-sulfosalicylic
COOH o : : COOH

OH HNO, OH _
— . + HO
O,N
Acid 5-nitrosalicylic
COOH - . " COOH

@OH |CeH—N=N | 1" @,OH —
CGHS—NzN

Acid 5-azobenzen salicylic
Cac halogen tac dung véi acid salicylic cho cing nhiing san phdm nhu

khi tac dung véi phenol. Phan ting b4t ddu bdi decarboxyl héa acid salicylic
thanh phenol: .

COCH | Br
OH Br, OH 3Br, OH
— e + 3HBr
- CO, : Br Br
15.2.1.5. Ung dung

Acid salicylic 1a chAt trung gian trong tOng hop hitu co de diéu ché cac
dan xuét salicylic khac nhau. Amd salicylic ¢é tac dung sat khuén va diét nAm
ky sinh trén da.

Acid p- -hydroxybenzoic va nhat 14 nhiing ester cua né dutdc dung lam chat
béo quan:
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COOR

H
Alkyl p-hydroxy benzoat
' (chét bdo quan})
R = CH,: Mety! p-hydroxy benzoat (Nipagin)
R = C,H,: Propyl p-hydroxy benzoat (Nipasol)
C4c chat nay c6 tac dung sat khudn, didt nim nén duge dung lam chat
b4o quan mét s8 loai thude va nude ngot gidi khat.
DAin xuit p-amino cta acid salicylic (acid p-amino salicylic hay P.A.S) 1a
thude khang lao. o

COONa
OH

- NH, .
P.A.S sodic
(thudc khing lao)
15.2.2. Acid polyphenol _ :
15.2.2.1. Acid protocatechic (acid 3,4-dihydroxy benzoic)

Trong thién nhiéh, acid nay cd trong cay hdi. Acid protocatechic dugc
t8ng hop tit pyrocatechol theo phuong phap Kolbe-Schmitt, ho#c bang cach
dun néng véi dung dich amoni carbonat & 140°C trong nodi hip:

COOH
— O
—
@m OH
ol | OH

' Acid protocatechic
15.2.2.2. Acid gentisic (acid 2,5-dihydroxy benzoic)
Didu ché acid gentisic bing cach dun néng hydroquinon véi KHCO, & néi hap:
COOH '

o™ e o”
HO ' HO

15.2.2.3. Acid galic (acid 3,4,5-trihydroxy benzoic)

Tén tai § trang thai-ti-de-6-ché; VE’)_séi, ngii b6l tii... Trong tanin, acid galic
tdn tai 8 dang ester héa giita 2 phan ti avid galic dude goi acid metadigalic:
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coon H@<
R
HO OH | HO c
T ©

Acid galic
Acid mctad1gahc

Thu?dng ngudi ta didu ché acid gallc bing cach thuy phén tanin bang men
hoic bing acid lodng.

~ Acid galic 1a c_hat két tinh, mau tring, tan it trong nude lanh, tan nhiéu
trong nuéc néng, alcol, ether. Khi dun néng dén 210°C thi phan huy thanh
CO, va pyrogalol.

La mot polyphenol nén acid galic rit d& bi oxy héa. Trong méi trudng
kiém, né bi héa niu ngoai khéng khi. Acid galic khit héa bac tit dung dich
AgNOQO,, do dé6 dugc st dung 1am chit hién hinh trong k¥ thuat anh. Véi FeClg,
acid galic cho mau xanh-den, duge diing dé diéu ché mét s muec.

Mbt s8 ester clia acid galic, nhu propyl galat c6 tac dung chéng oxy.

15.3. ALDEHYD ACID VA CETON ACID (OXO ACID)

Aldehyd acid va ceton acid 1a nhitng hop chit mang nhém chiie cai'boxyl
—COOH va nhém aldehyd hodc nhém ceton.

.. : _ Oy
Chat don gidn nhét ctia aldehyd acid 1a acid glyoxalic: H‘;C'—COOH

Ch&t don gian nhit cia ceton acid 13 acid pyruvic: CH3_%:_COOH

15.3.1. Danh phap

— Aldehyd acid: coi aldehyd acid nhu 14 din chat ctia acid carboxylic, trong

d6 hydro ctia géc R diige thay bing nhém formyl :—cfg

Os 3 2 1.0
1 & CH;—CH, CZ OH

Acid 3-formyl propanoic
— Ceton acid:

+ C6 thé doc nhém carbonyl ceton bing cach dung tidp ddu ngili ceto:

e)
 Acid 3-ceto butanoic

(aeid B-ceto butyric)

90




+ Coi ceton acid nhu 13 din chit cla acid carboxylic, trong d6 hydro cua
g8c R duge thay bing gbc acyl: R-(C—

CHy— ﬁ— CH,—COOH
(0]

Acid acetyl acetic

— Theo danh phdp quéc té, goi tén cia aldehyd acid va ceton acid theo tén
ctia acid tuong ting va thém ti€p ddu ngii oxo va vi tri cia nhém carbonyl:

CH;~C—COOH B CH;~C—CH;~COOH
Acid 2-0x0 propanoic Acid 3-oxo butanoic

15.3.2. Phuong phap dleu che

Mbt s8 aldehyd acid va ceton acid cé trong thién nhlen Acid glyoxahc co
trong qua xanh; acid pyruvic la san pham trung gian trong gué trinh chuyen
héa glucid va lipid trong co thé dong vat.

- (6 thé tong hop aldehyd acid va ceton acid bing cac phudng phap sau:

15.3.2.1. Oxy hoa hydroxy acid

Tuy theo su cé6 mit ctia nhém chiic alcol bac nhat hay béac nhi cé trong
phéan ti hydroxy acid, {a s& dudc aldehyd acid (a) hodc ceton acid (b):

a) Hz(ii_—COOH 9 H~C—COOH
OH . o

b) . R-CH-COOH ~——> R-C-COOH
- OH - 0

15.8.2.2. Tit elorid acid qua nitril
Chuyén clorid acid thanh nitril, r6i thiy phan nitril:
| - HOH .
R—ﬁ—Cl + KC=N —» R—(I%—CEN —H—+> R—_ﬁ—.COOH
b S T L
‘ _ ' o-Cetonacid -
Phuong phéap nay ding dé diéu ché& a-ceton acid.

15.8.2.3. T dén chidt gem-dihalogen ciua acid

' 2H,0 “HO
R—(]:—COOH —— [R C—COOH] —_ R—ICII—-COOH
B =L |HO-OH | :
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15.3.2.4. Diéu ché Bceton acid |
Cho tac dung hai phan ti ester trong su c6 mat cua natri ethylat (phan
ing ngung tu Claisen (1887)):

C,H,ON.
CH3——(|%—002H5 + CH3—ﬁ—OC2H5 11;UINa
O O _
- Ethyl acetat -~ CHs_ﬁ_CH2_(":_OCQH5 + CH.OH
Ethy! aceto acetat

Natri ethylat bt moét proton & carbon o ctia nhém chiic ester va
carbanion dugc hinh thanh. Carbanion thuc hién thé& 4i nhan (SN) trén phén
ti ester thii hai:

& X Q-
Ci10” + H-CH~COOGSH; — CH.ONa + :CH,—COOC,Hs
0 | o . |

CH3 5 OC/ZH5 — CH3 C(S)CZHS —

_ H,-COOC,H

CH2 COOC,Hs o et

Il

—»  CH~C—CH,—COOCH; + CHO?

15.3.3. Tinh chat

a) Aldehyd acid va ceton acid do trong phén td ¢6 nhém carboxyl va
nhém aldehyd hoic nhém ceton, nén cé cac tinh chat clia acid va cac tinh chit
ctia aldehyd hoic ceton (Vi du, nhém acid cho phéan ting tao muéi, tao ester;
nhém carbonyl cho phéan ting cdng hgp acid hydrocyanic tao cyanhydrin, cong
hgp véi natri bisulfit tao hgp ehét bisulfitic, phan ng ngung tu tao oxim,
hydrazon...).

b) Do nhém carbonyl >C=0 la nhém hit dién td manh (h.leu ing -I) nén céc
aldehyd acid va ceton acid c6 tinh acid manh hon acid carboxylic tuong dng.

¢) Do anh hudng tuong hé ctia 2 nhém chiic trong phén tu nén cac a-
ceton acid va f-ceton acid dé dang loai nhém carboxyl.

Vi du: acid pyruv1c khi dun néng trong mdi trudng acid sulfuric lodng sé
bi loai nhém carboxyl d& thanh aldehyd acetic, con acid aceto acetic rat khong
bén ngay ca & nhiét d6 thuong dé loai nhom carboxyl dé tao thanh aceton.

15.3.4. Chat dién hinh

* Aczdpyruvzc _ L
Acid pyruvic la ceton aC1d don gian nhat CHT-E—COOH
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Lin dAu tién ngudi ta didu ché& duge acid pyruvic bang cach dun néng
acid tartric, tit d6 sinh ra tén goi cua acid nay (pyros: néng, ngon Itta). Phan
@ing tién hanh c6é thé qua cac giai doan: _

------ -CO, . . -H,
I—B_Q(_)_(_}—(IZH C[1H —-COOH —> H2(|3—(|3H—C00H —_
OH OH OH OH
- Acid glyceric
H,C=C—COOH —— CHS—E—COOH
- OH -0
Acid a-hydroxy acrylic | Acid pyruvic

(dang enol ¢lia acid pyruvic)

Acid pyruvm 13 chit Iong sénh, khéng mau, s6i ¢ 165°C hoa tan trong
nudc voi bat ky ty 18 nao. La san pham trung gian trong qua trinh chuyen héa
glucid va protid trong co thé déng vat. :

* Acid aceto acetic (acid acetyl acetic, acid B-cetobutyric)
CH;— (I;—CHZ—,COO_H
O
Acid aceto acetic 1a .B-ceton acid don gian nh4t, chit khéng bén.

Acid aceto acetic 13 san phdm trung gian trong qua trinh chuyén héa
lipid trong cd thé do si oxy héa khéng hoan todn cua acid B-hydroxy butyric:

[O]
CH;~CH(OH)-CH,~COOH ~ ——>  CHy—C~CH,~COOH

Acid aceto acetic dé bi loai nhém carboxyl dé tao thanh aceton:

' - CO,

Do réi loan tron'g qua trinh chuyén héa glucid va lipid, acid aceto acetic
khéng duac chuyén héa hoan toan, thita @ trong cd thé va thai ra ngoa1 theo
nude tiéu. Vi vAay, ngudi ta tim thay acid aceto caetic trong nu:dc tiéu clia ngudi
bi bénh dai thao dudng :

Ester ethyhc_.cua acid aceto acetic (ethyl aceto acetat):
| CH3'—(”3—CH2—COOC2H5
0]

13 chit 16ng khéng mau, s6i ¢ nhiét d6.181°C (kém theo phan hiy mot phén).
Estero ndy c6 y nghia vé matly thuyét.va-nhiduing dung trong tdng hop hitu
co (dé difu ché cac methyl ceton, ¢ac hop chit diveng..).
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15.3.5. Cau tao ‘hoba hge cua ester ethylic cua acid aceto acetic

" Ester ethylic ctia acid aceto acetic c¢6 y nghla quan trong trong nghlen
ciu hién tuong hd bién ceton ==—= enol.

Ester aceto acetic cho mét s8 phan tGng khong thé g1a1 thlch dudge bing
cong thic

CH;—C—CH,— cig CH
0 .

Thi du: chdt nay tadc dung dudc véi natri kim loai (nhu 12 ¢6 nhém

hydroxyl frbng phén ti); cong hgp duge véi brom (nhu’ 14 C() lién ké&t d61 C=C);

tac dung v6i dung dich FeCl, cho mau tim dic trung clia nhiing chit cé nhém

~C=C{ . 8§ di ¢b cac phan tng trén 1a vi ester aceto acetic ton tai ‘duéi hai

H
dang ceton va enol

Nguyén tu hydro clia nhom methylen -CH,- trong phan ti ester aceto
acetic d gitia hai nhém carbonyl nén cé d(_) linh déng cao. Do hai nhém
carbonyl hiit dién td (hiéu tng - I) nén hydro ciia nhém —CH,— linh ddng c6
thé tach ra t_l_‘I carbon va céng hdp vé.d nhém carbonyl ceton, tao ra nhém

—(Iizc< goi 1a nhém enol:
OH

CH;— c——& C—OCsz | ==  (CH;~C=CH-C-OGHs
Q)mlj{ 6H 6

Dang ceton ~ Dang enol
(92,5%) (7.5%)

Su tao ra dang enol 14 thuén nghich. Kha ning tu déng phin héa thuin
nghich dé duge goi 12 hién tudgng hd bién ceton - enol. {3 nhiét d6 phong, ester
aceto acetic dang ceton chiém 92,5% va dang enol chiém 7,5%. Nhiing dang
nay cb tlnh chit khac nhau va c6 thé phan lap, nhung sau khi da dudc phan
lap thi mdi dang s& nhanh chéng chuyen sang dang kia cho.dén khi cén bing
gitta hai dang duge thiét 1ap. L. Knorr (1911) lam lanh ethyl aceto acetat trong
dung dich ether-hexan dén -78°C, dang ceton két tinh dudc tach ra (dang nay
c6 nhiét dé6 néng chay 39°C) Nhlmg khi dang ceton k&t tinh nay bi chuyén
thanh dang long thi mét phan chuyén thanh dang enol, cdn bing dudge thidt
lap khi dang enol dat 7,5%.

Dang enol cua ester aceto acetic du?dc bén hoéa 1a nho tao thanh he lién
hop va lién két hydro ndi phan tu:

94



H

HE 9?'3 B,

.'C

Al

A7 SH \ Lién ket hydro
H¢ lién hop ' noi phan tir

Dang enol ciia ester aceto acetic
H& bién ceton - enol thudng xay ra & nhung phin t@ e6 hai nhém

carbonyl G vi trf B dé1 v6i nhau: —C—CHZ—C— '
O 0

Ham hidng ctia mdi dang hd bién (dang ceton va enol) phu thudc vao ban

chat héa hoc ctia ching, vao nhiét df, dung mobi.. . Chuyén héa tuong hé giita
dang ceton va enol rit nhay véi-xtc tac base va d muc do nhdé hon béi xtc tac

acid.
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Chuong 16

DAN CHAT CUA ACID CARBONIC

MycTIEU
1. Trinh bay duge
2. Trinh bay due

Ban than acid carbonic khéng c6 tac dung sinh hoc nhung nhiéu din chit
ctia né lai duge stt dung dé€ diéu tri mét s6 bénh va duge diung lam nguyén liéu
trung gian trong tdng hgp hitu ¢co. Cac din chét cta acid carbonic duge chia
1am hai loai:

-~ DA4n chét khéng chita nito.
— DA4n chit chia nito.
Mbt s6 hop chat hitu cd sau ddy duge coi nhu 13 dan chit caa acid carbonic.

0
i
OH OH NH, - NH-C—-R
0o=C? — 0=CZ — O0=CI — 0=CZ
OH C\NHZ NH, : NH—%}-R
Acid carbonic Acid carbamic Ure Ureic_l 0

Trong gido trinh ndy, ching ta xét mdt s8 din chit cua acid carbonic
dugde st dung nhiéu trong tdng hgp hitu co.

" 16.1. DAN CHAT KHONG CHUA NITO CUA ACID CARBONIC

16.1.1. Phosgen (carbonic diclorid, carbonyl clorid, cloroformyl clorid)

Cl
O=
CiCl
Phosgen khong phai 14 mét hop chat hitu ¢o, nhung né duge duang lam
nguyén liéu diu dé diéu ch& mot s6 hop chét hitu co.

16.1.2. Ester cua acid carbonic

16.1.2.1. Cloroformiat
o=c:!
| “O-R
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L3 ester ctia acid cloroformic. Duge didu ché bing cach cho alcol tac dung
v6i phosgen.

Cl. _
=C{ —C,Hs o= HCl
0=C_ a1 + HO—-CH; —> C\O——Cg H, + ‘
Ethyl cloroformiat
16.1.2.2. Diester carbonic (dialkyl carbonat)
OR
:C:

© OR

Thudng diéu ché bing cich cho alcol du téc _di;ng véi phosgen:

cl ~_OR |
Ozcic1 + 2HO-R — 0=CZ OR + 2HC

16.2. DAN CHAT CHUA NITG CUA ACID CARBONIC

Khi thay th& mét trong hai nhém -OH cilia acid carbonic bidng nhém
—NH, dugc acid carbamic.

Né&u thay thé 2 nhém —-OH bang 2 nhém —NH thu dudc ure:

OH OH NH,
0o=C? 0=CZ —»  0=CZ
“oH = NH, NH,
Acid carbonic Acid carbamic Ure

6.2.1. Ester cua acid carbamic

Acid carbamic khéng ton tai ¢ dang tu do ma thudng gip 6 dang mudi
cua acid hoic dang ester.

NH2 _NH,
0=C_. 0=CZ
~ONH, “OR’
Amoni carbamat Ester cua acid carbamic

Ester clia acid carbamic ¢6 tén chung la urethan.

* PDiéu ché amonicarbamat:

Ngudi ta cho carbondioxyd phan tng tryc tlep vGl amoniac hoac cho tac
dung 2 khi dé trong dung mdi trd tinh nhu alcol hay ether dau hoa.

/O- ] ) + NH3
—

: _O NHj
0=C=0 + NH; —> |O=C{ 4
? [ NH5

O=C
“NH,

* PDiéu ché urethan:

+ Téac dung cta amoniacvéi cloreformiat hay allzyl carbonat.
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OGH; ‘ OC,H;
0=C_ =C{
~cl + 2NH, — C_ ) NH,CI
_.OC,H; ' OC,H;
0=C_ =CC
+ Ngung tu aleol véi isocYanat. _
_NHR
0O=C=N-R + ROH —> 0=CC ,
~O-R

Cac ester clia a01d carbamic la dang ket tinh bén ving. Mot s6 urethan
dude ding 1am thuée gidm dau va thusc ngn. Vidu:
— Ethyl carbamat (con goi 1a urethan) lam thuéc an thén, gay nga nhe.
Chit nay con co tac dung ngin can sy phat trién cac mam thuc vat va
kh6i u 4ac tinh ctia ddng vat (tuy vay tac dung nay yéu).

— Meprobamat dude diing lam thudc an than kha phd bién.
CoHy
/()-—CHg-—(IZ—CHz—O\
0=C CH C=0
~ 3 ,
NH, H,N
_ Meprobamat
(2-methyl 2-n-propyl 1,3-propandiol dicarbamat)
16.2.2. Ure :
Khi thay th& 2 nhém —OH ctia acid carbonic bang hai nhém -NH, thu
dude ure. Ngudi ta coi ure nhu amid hoan todn cta acid carbonic, do dé con
duge goi 1la carbamad.

OH _NH,

0=C? 0O=C_
~OH NH,
Acid carbonic Ure

Ure 14 chat thai tri trong qua trinh chuyén - hoa chat dam cha co thé
dong vat. Hang ngay, ¢ thé ngudi 16n thai qua nude tiéu khoang 28 - 30g ure.
Trong mau ngutdl c6 0,25 - 0,30% ure,

16.2.2.1. Phuong phdp diéu ché
— Tw nguyén liéu thién nhién:

Ure c6 nhiéu trong nudc tiéu. Muén phan riéng ure, ngudi ta cd can nuéc
tidu, sau d6 cho tac dung véi acid nitric ddm déc sé thu duge két tia nitrat ure

khé tan.
— Phan ting téng hop ure trong phong thi nghiém:

Lian dAu tién, Wohler da tong hop dude ure bing cach dun néng
amonicyanat trong dung dich-nvée &-100°C;
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N _ A o
'(<0Nm —> HN (OH — HZN,E NH,

Iso ure Ure

— Trong céng nghiép, hién nay ngudi ta sin xuat ure bing cach d6t nong
carbon dioxyd véi amoniac & 130° vd1 ap suat bHOatm tao ra
amonicarbamat, chit nay loai nuéc va tao thanh ure:

CO, + 2NH, —» H,N-COONH, —= H;N-CO-NH, + ILO

Bing phuong phap nay, ngudi ta diéu ché ure lam nguyén lidu téng hop
thudc, chat déo va phéan boén.

16.2.2.2. Céu tao | |

Dimng phuong phap do chinh xéc cac khoang cach nguyén td trong phén
tii ure bing phuong phap tia X, thu dugc két qua nhu sau:

C-0 : 1,262 A
C_N : 1,335 A

D& so sanh khoang cich lién ké&t nay véi cie hgp chat khéc, ching ta xem
xét d6 dai cia lién k&t C-O va C-N trong cac trudng hgp sau: _

Trong cac phan tit khong lién hop, khoang cach C-0: 1,43 Ava C=0: 1,21
A.Cén C-N: 1,47 A va C=N: 1,27 A.

Nhu vay, khoang cach C-O trong ure dai hon trong ceton, con khoang
cach C—N thi ngéin hon trong amin. '

Ngudi ta con thay phan tit ure ndm trén mit phing va ddi xiing, géc tao
thanh khoang 120° (NCO la 121° va NCN la 118°), bang phuong phap tia X
ngudi ta khong xac dinh dugde cac nguyén tii hydro ma phai ding phuong phap
cong hudng tit hat nhén va phudng phap nhiéu xa céic notron. Bang phudng
phap d6, ngudi ta thdy cic nguyén ti hydro nam j:rén cting mit phang v61 2
nguyén ti khac trong phan ti. Ngudi ta két luan ring trong phan tu ure c6 su
lién hop nhu trong amid cta acid carboxylic nhung lién hop manh hon gitia
cac dién ti n ctia néi d6i C=0 va1 dién t& déc than cta cAc nguyén td nito. Su
phén bé electron c6 thé biéu dién bang céng thic gi6i han sau day:

S nel
:“: ® :(?: ) =(|)= ® _
ILN-C-NH, = H,N=C-NH, <— H,N-C=NH,
(1 2 3)

8()

1128 (+) :0| 1726 (+)
hay H2N: C= NI‘IZ

Céc dién ti duge phan ba chi y&uw theo c&utrice)2 va 3 vi momen ludng
cuc caa ure 16n (p = 4,56D).
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16.2.2.3. Tinh chadt
Ure 1a chit két tinh khéng mau, d6 chay 132°C, dé& tan trong nudc, kho

: _:,'{77 _'a;n trong alcol, khong tan trong ether va hydrocarbon.

* Ure tham gia mot $6 phan dng sau:
— Tinh base:

Ciing nhu cac amid, ure 1 mjt base yéu, tuy vay né vin c¢é kha ning tao
mudl véi mdt s6 acid nhu khi tac dung v81 acid nitric va ac1d oxalic thu dudgc
ure nitrat va ure oxalat it tan trong nude.

CO(NH,),.HNO, va [CO(NH,,}.C,H,0,
-~ Phan i#ng thiy phén:
La mdt amid, ure dé dang bi thuy phan khi dun néng véi dung dich acid
hoic ki€m.
HZN—ﬁ—NHz + HO — CO, + 2NH,

Pay 134 nguyén tdc dé dinh ludng ure trong mau (dinh luong NH, bing
phuong phap so mau véi thude thi Nessler).

Men urease ¢6 thé hydrat héa ure dén amonicarbonat:

_NH, +H,0 _NH, +H,0 . _ONH,
O_C _ . mc\ —_— 0=C\
“NH, ONH, ONH,
Carbamat Amoni carbonat

— Phan itng deamin héa tao biure:

Khi dun néng ure tit ti dén 150-160°C, hai phén ti ure sé& loai di mét
phéin tl amoniac tao biure.

O=Cc" % NH,
TSNH -NH =CZ
R — “NH
_NH, =CZ
0=c{ NH,
z Biure

Biure 14 chét rdn, c6-d6 néng chay 193°C.
— Phdn @ng oxy héa:

Néu dung hypobromid, kiém theo phuong phap diéu ché amin cta
Hoffmann, thu duge hydrazin, chit nay oxy héa ti€p tao ra nitd va nude.

NH. ' '
0€ 7 7 + NaOBr +2NaO H —> Na,CO, +H ,0 + NaBr + H,N-NH,
NH E

S
2 Hydrazin

H,N-NH, + 2NaOBr —> N} + 2H,0 + 2NaBr
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Phan ting niy ding dé dinh lugng ure béng cach do thé tich khi nitd tao
thanh. - .

— Tao phic:

Ure cé kha n#ng tao phitc véi nhidu loai hgp chat mach hd (n-alkan, acid
trong chéit béo). Cac phin tli ure thudng két thanh tinh thé theo hé théng hinh
t& dién lién hdp bing lién ké&t hydro. Khi tao phtic trong mang, tinh thé d6
bién dang thanh hinh Iuc ling d%i xting v6i cac phan tii ure doc theo dinh hinh

ling tru 6 canh gidng nhu 6 ong. Cac loai phiic nay duge st dung dé phan
riéng hydrocarbon, alcol, acid... ¢6 mach thang va dai.

16.2.3. Ureid

_ Ureid 1 d&n chét ctia ure thu duge do thay th&€ mot nguyén ti hydro caa
nhém NH, bing gbc acid.

NH NHCOR
o=c{_* — 0=CC
NH, NH,
Ure : o Ureid
Ngudi ta coi ureid 13 san phdm acyl héa clia ure.
0 | 0
| 1
_NH, HO—C—R _NH-C-R
0=C{ + - — 0=C + 2,0
NH, HO-C-R NH-C-R
0 O
Khi ngung tu ure véi ester ctia acid malonic thu dude malenyl ure (acid
barbituric):
? Q
_NH, CHs—0—-C_ : /NH—C\
0=C_ + CH, —> 0=C CH, + 2C,H,OH
NH. 4 h 4
2 C2H5—0—(”3 : NH—%Z
O O
Acid barbituric

Acid barbituric 13 chat k&t tinh, it tan trong nuée, tac dung nhu mdt acid
manh; nhiéu din ch4t alkyl héa & nhém -CH, dude dung lam thude ngu.

NH %:')' CH NH- ('é C,H
NH=C ol -, Ll
=C, < 0=C <
NH-C "CjHy NH-¢" “Cels
. O O
Acid 5,5-diethyl barbituric  Acid 5-ethyl-5-phenyl barbituric
(Veronal) ‘ (Luminal)
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16.2.4. Thioure ,
Thioure thudng dugce diéu ché bing cach cho H,S tac dung véi cyanamid.

N=C-NH, + H,S —  5=CC

A\ hoa hoc, thioure rét gidéng ure.

Ve duoc 1y, thioure cé tac dung rat y&u do6i véi vi khudn lao nhung khi
thé& gdéc phenyl vao nguyén tu hydro 6 nhém NH, thu dude diphenyl thioure
(con go1 14 thiocarbanilid). Nhiéu dan chat c¢ia hop chit nay cé tac dung khang
vi khuén lao rd rét. -

HN-C-NH, =~ —>  CeHs~NH-C—NH-CeH
S S

Cac din chat ctia diphenyl thicure hién dugc st dung trong diéu tri lao,
htii. Ngoai ra né con cé tic dung khang khuén, tri nim...

Thioure con lam nguyén liéu diéu ché& thudc sulfathiazol, thiobarbituric
va chét déo. Thioure ciing ¢6 kha ning tao phiic véi cic phéin td nhd ¢6 nhanh
hay déng vong (nhu turmeron trong tinh dau nghe ascaridol trong tinh diu
giun...). Vi vay, ngudi ta cé thé st dung thioure dé phan lap cac hop chat trén
hoac kiém nghiém chiing.
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Chuong 17

AMIN

17.1. AMIN PON CHUC

17.1.1. Pinh nghia, cdu tao, phén loai

Amin 1a din ch&t cfia amoniac khi thay th€ céc nguyén ti hydro cua
amoniac bing cac gbc hydrocarbon. Tiy theo s6 gbc hydrocarbon thay thé&
nguyén t hydro trong phén ti amoniac ma c6 cac bac amin khac nhau nhu
amin bac 1, bac 2, bac 8 vd mudi amoni bac 4.

H—ITT—H
H .
R-NH, R-NH-R'  R-N-R R-N-R" X"

Amin bac 1 ~ Aminbac?2 Aminbac3  Mudi amoni bac 4

Céc gbc hydrocarboﬁ ¢6 thé 1a alkyl, aryl, di vong.

C#u tric khéng gian clia amin tuong ty amoniac. Trong phén ti
amoniac, nguyén tli nitd § trang thai gn nhu lai hoa sp® va tao thanh 3 lién
két ¢ (sp’-s) giila 3 orbital sp® clia nito véi orbital s ctia 3 nguyén tit hydro.
Ci#p electron khong lién két nim trén orbital sp3 thit tu:

// \\\ /j \\‘\.
Hyg B Rg

Amoniac : Axftin
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Amin ¢6 ciu triic hinh thap, vi viy cdc amin bac 2, bac 3 vA mudi amoni
bac 4 v6i cac gdc hydrocarbon khac nhau cé tinh khéng tring vat - anh
(chirality) tudng tu nhu caa alkan, c¢6 thé t6n tai hai dang d6i quang:

Nz T\

1 alkan chiral 1 amin chiral

" Tuy nhién, cic ddi quang cia amin khéng thé phan riéng dude vi 2 d6i
quang clia ching d& dang chuyén héa cho nhau. O trang thai chuyén tiép,
nguyén ti nitd clita amin c6 trang thai lai hoa sp®:

X

7

I"I Y
N7 Lai hod sp

Lai hod sp?
Trén nguyén ti nitd clia amin con cip electron khéng lién két ¢6 vai trd
quan trong trong céic tinh chat hod hoc cua amin nhu tinh base, tinh 4i nhéan.

17.1.2. Danh phap, dong phan

17.1.2.1. Danh phadp
a. Danh phdp IUPAC
—~ Cac monoamin bac nh&t ¢6 thé duge goi tén theo hai cach chinh sau day:
+ Néu tén ctia hydrocarbon tuong ng rdi thém tip vi ngit “amin”.

+ Neéu tén ctia g6c hydrocarbon tuong fing rdi thém ti&p vi ngit “amin”.

Vi du: ' ‘ NH, NH,
CH;-CH,~-NH, CH;,—JIH—CHz—CHz-CH3 -
Ethanamin 2-Pentanamin Cyclohexanamin Benzenamin

(Ethylamin) (1-Methy! butylamin) (Cyclohexylamin) (Phenylamin)
— Céac amin béc 2 va bac 3 461 xing (R,NH va R,N) dudc goi tén bing cach
thém tiép dau ngi dj, tri vio trude tén gdc hydrocarbon rbi dén tir “amin”.
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Vi du:
(CeHs)NH (CoHs)sN
_ Diphenylamin Triethylamin
— Chc amin béc 2 va bac 3 khéng ddi xitng (RR'NH, R,R'N va RR'R’N) du‘i_jc
goi tén theo 2 cach chinh sau day:
+ Goi tén nhu dén chat th& § N cia amin béc 1 (14y theo mach dai nhat).
+ Néu tén ctia cic nhém thé R, R’, R” (theo thit tu A, B, C) réi dén tu
“amin”.
Vi du:
| 1du . (FH3
. CH3_ CHZ_N_ CHZ_CHZ_ CH3

N-ethyl-N-methyl-1-propanamin
(Ethylmethylpropylamin}

~ Nguyén tii N mang 4 nh6m thé thi tich dién duong va dudc goi 12 ion amoni.
- Vidu: CH,NH, CI
' Methylamoni clorid

_ b. Danh phdp thong thuong NH NH
2 2

— Chc amin thom (arylamin) cé thé goi tén ' CH,
nhu arenamin. ' '

Hai amin thom don gidn nhat dude goi  Anlin o Toluidin
J2 alinin va toluidin. Dé 14 céc tén théng (Phenylamin) (o-Tolylamin)
thudng duge IUPAC luu dung. '
17.1.2.2. Péng phén

Céc hop chit amin cé déng phan ciu tao do c&u tao mach carbon va do vi
tri nhém amin trong mach.

Vi du: C,H,;N c6 cac dong phin sau:

— Cac dong phan amin béc 1:

CH3"' CHz" CHz_ CHZ— NH2 1 -Butanamin

CH3—(IJH—CH2—NI-12 2—Methyl—l—propanamin
CH; '
CH3—CH2—(;JH—NH2 'I—Methyl-l—propanamih
CH; -
CH, .
‘CH3— (l?—NHz 1,1-Dimethyl-ethanamin
CH;
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— Céc déng phan amin bac 2:
CH;—CH,—CH,—NH—-CHj; N-Methyl-1-propanamin
CH,—CH,~NH-CH,—CH,  N-Ethyl-ethanamin

— Cac déng phin amin bac 3:

CHS,—CHz—l?r—CH3 N,N-dimethyl-ethanamin
CH,

17.1.3. Phuong phap diéu ché&
17.1.3.1. Ngudn géc thién nhién

Trong thién nhién, amin duZQC phan b6 réng rii trong d@ng vat, thuc vat.
Vi du: trimethylamin [(CH,);N] 6 dang lién hgp c6 trong cac mo6 dong vat
chuyen thanh dang ty do khi protld bi thél rita, né tao nén mui dic trung cua
nhiéu loai ca.

Alcaloid 13 hdp chAit amin cé trong thuc vat. Tt nhya qua thude phién
(Papaver sommferum) l‘lglidl ta tach dude morphin 13 hgp chit ¢6 chiia nhém
amin bac 3 ¢6 tac dung giam dau duge dung trong nganh Dudgc nhung no ¢é tac
dung phu 14 gy nghién. .

Quinin 13 mét alcaloid 14n ddu tién tach dugc ti vé cAy canhkina
(Cinchona sp. Rubiaceae) moc 8 nam My duge dung lam thuée chita s6t rét
ciing ¢6 nhém amin bac 3.

H ] .
Morphin : _ Qumm _

T cdy ba gac (Rauwolfia serpentina) ngudi ta da tach dutdc reserpin
diung Iam thudc ha huyé&t ap ¢é chiia nhém amin bac 3.
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Mot s6 alcaloid khac ciing ¢6 khung giong morphin nhu codein, thebain
ciing c6 trong thuec vat. :
17.1.3.2. Phuong phdp diéu ché

a. Alkyl héa theo Hofmann

Phan ting alkyl hoa theo Hoffman la phan ting th& 4i nhén (Sy) cta tac
nhin 4i nhén 14 amoniac va cic amin véi cac alkyl halogenid.

Sc¢ d0 phan 1ing nhu sau:
- OH’

RH, + RX — RNH;X —> RNH, Aminbicl
RRNH, + RX —= R,NH,X OH_ R,NH  Amin bac?2
R,NH + RX — R3NH5( OH, Rr,N Amin bac 3

RzN + RX — Ry N X Mudi amoni bac 4

Phan ing alkyl héa amoniac va cAc amin khéc x4y ra theo cd ché& thé ai
nhin ludng phén ti. Trong thuc té, phl.fdng phéap nay thudng thu dude hon hgp
céic amin ¢é bac khac nhau va cd mudl amoni béc 4:

-HX
RX + NH, (——-l R NH, &b R, NH E{_,.
' ... -HX) . ., (HX)
Amin béc 1 Amin bic 2
—= R3N --E-X—h- | R4 I:I] X"
Amin bic 3 - Muéi amoni bac 4

Cac amin thom do anh hudng hiéu ting -M ciia nhén thom lam gidm tinh
41 nhin cta amin thom so véi amin mach hdé. Vi vay tit anilin 14 amin thom
bac 1 tac dung véi alkyl halogenid chi thu duge amin bac 2.

NH, ' NH,CH,CeH|
@’ + CHCHLC —> ©/ cl-

Benzyl clorid Benzyl phenyl amoni clorid

"+ NaCl, CO,, H,0 l NaHCO,

@,NHCHZCGHS

Benzyl phenyl amin

Phuong phap nay thudng dude sit dung dé diéu ch& amin mach hg cac bac
va ¢ tén 13 phan tng Hofmann. Theo kiéu phan dng Hofmann, ngoai viée
dung tac nhin alkyl héa 14 alkyl halogenid ngugi ta con dung cac alkyl nitrat
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hoic d1alky1 sulfat cho tac dung véi dung dich amoniac trong nudc hoac trong
alcol va san phiam thu dude cling 12 mét hén hop cac bac amin va mudl amoni
bac 4.

Vi du:

NH; + CH30-S0,-OCH;  —> CH;-NH,
Amin bac 1
(CH),N  <— (CHy);N =~— CH;N H-CH,
Mudi amoni bic 4 - Aminbac3 . Amin bac 2

Xuit phat tit phthalimid véi alkyl halogenid s& thu duge alkyl amin bic 1
theo s6 d6 phan Ung sau:

0 _ O O
NaOH RX

@jNH E—I_i“' NNa —— mN-R

) -0 ' ' O

Phthalimid Alkyl phthalimid

CoO

RNH, + @
Amin bac 1 coor

Tw phthalimid trong méi trudng kiém tac thanh ion phthalimid 12 mét
tac nhén 4i nhan, khi tic dung véi alkyl halogenid tao thanh alkyl phthalimid
sau d6 alkyl phthalimid bi thiy phén tao thanh alkyl amin bic 1. Phudng
phap nay cb tén la téng hgp Gabriel.

b. Tz cde hdp chdt amid

— Khi khi héa bing LiAlH, ti cic amid khac nhau sé& thu duge cac amin cé
bac khac nhau cé s8 nguyén ti carbon bing cac amid ban dau:

_ H]
R-C=0 + LiAlH, HL R-CH,-NH, + H,0 + AI** + Li*
NH, ' . Amin bac 1

Amid ,

H e [H] H ‘
.O<(|'T‘—N(CH3)2 + LIAIH, — O<CH2—N(CH3)2

O .
Amid thé 2 lan Amin bac 3

— Thoai phan Hofmann: amid tac dung véi cac hypoclorid hodc hypobromld
kim loai trong dung dich-nude sé thu dugc amin béc 1 ¢ s6 nguyén tu
carbon it hon amid bam ddu 1. nguyén il carbon:
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'R—%‘—NH2 + NaOX —> R-NH, + CO} + NaX
(hoac X,/NaOH)

Co ché phén ting nhu saw:

R-C-NH, + Br, —> R-C-N o R-C-K-Br
i & B (-H0) it
' N-bromamid * Anion N-bromamid
. N Chuyén vi
R-C-N-Br —» R-C-N + :Br- Y R-N=C=0
T T Hofmann _
0] O - Isocyanat
: Acyl nitren | ¢ H,0
R-NH, + CO, <—  R-N-C=0
i : H OH

Acid carbamic
c. Tz hop chdt chita nito

— Khii héa hgp chit nitro:

Diing phuong phap khit hoa hgp chit nitro tao ra amin bac 1. Vi hgp chit
nitro mach hd khéng bén dé giy nd nén phuong phap nay chi st dung cho céc
amin thom. Tac nhan khii hoa thudng dung 1l kim loal trong méi trudng acid
(Fe, Zn, Sn/HC)) hoic hydro phén ti ¢ xic tac.

Ar-NO, + 3Fe + 6HCI —> Ar-NH, + 3FeCl, + 2H,0

Phuong phap nay thudng dude sit dung dé diéu ch& caec amin thom.
Vi du:

NO;, [H] ©’NH2
@ Fe/HCI +  2H0

Phan ing qua céc giai doan sau:

@Noz 2H @N:O 2H @NH—OH ©,NH2
~ -H,0

Nitro benzen Nitrosobenzen Phenylhydroxylamin Anilin

Phuong trinh tdng quat:

NO, NH, |
+ 3Fe + 6HCl —> @' + 3FeClL, + 2ILO

. N - - - R 9 o
Vai trd ctia xuc tac cd thé giai thich nhu sau:
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Fe + Hd — FeCl, + 2H
FeCl, + O + HO —» 2FeCL(OH)
Sat III hydroxyclorid
FeCL(OH) + Fe + H,O —= 2Fe;O0, + FeCl, + 10HCI
Trong qué trinh phan {ng chi caAn ding 2-83% HCI so véi phuong trinh

phan tng 1§ thuyét vi trong qua trinh phan (ng sinh ra HCl. Luong Fe cin
thigt dé khi héa hgp chét nitro duge tinh theo phudng trinh phan ting:

NOZ ’ N-Ilz .
4@’ + 9Fe + 4H,0 — 4@ + 3Fe;0,

Phan tng khii hoa nitrobenzen thanh anilin véi tic nhan khit Fe/HCI cé
tén 1a phan Gng khii Zinin.
, Ciing ¢6 thé dung cac kim loai khac nhu Zn, Sn... trong méi trudng acid
dé khii héa cic hgp chit nitro thom thanh amin béac 1.

Vi du:
CH; CH;
NO, Zn/HCl NH,
—_—
(H]
(CHz), _ H(CHs),
1-Methyl 2-nitro 1-Methyl 2-amino
4-isopropyl benzen 4-isopropyl benzen

Khi khi héa hgp chét polynitro thom bdng kim loai trong mdi trudng
acid thi tat cd cic nhém nitro bi khii thinh nhém amino cén véi cac tac nhin
khit nhu: natri sulfid (Na;S), amoni sulfid ((NH,),S), amoniac trong alcol
(NH,/ROH)... thi chi 1 nhém nitro bi khi thanh nhém amino.

Vi du: .
Fe / HCl Q/NHZ
NO, NH;
@l m-Diamino
NO, (NH).S NIL
m-Dinitro '
NO;
m-Nitro .
H 11
O:N NO; NS OaN. NH:
(Glucose@H"
NO; NO;
Acid picric Acid picramic
(2,4,6-Trinitro phenol) T (2-Amino 4,6-dinitro phenol
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— Khtt hoa hdp chit chia nita:
+ Khi hoa hdp chét nitril:

Ding tac nhan khit 1a hydro phan t véi xdc tac (Hy/Ni, Hy/Pt...) hodc
dung LiAIH, trong méi trudng ether thi nitril bi khi thanh amin bac 1
¢6 cung s6 nguyén ti carbon véi nitril:

- H,/Ni
R-CN “ﬁﬁ—"‘ R—CHz—NHZ
Nitril (LIAIH) Amin bac 1

+ Khii hoa hdp chét imin (azomethin):

Cac hdp chiat c6 nhém carbonyl (aldehyd hoac ceton) tac dung véi
amoniac hodc amin s& tao thanh imin ( C-—N-— ). Imin cOn goi
12 base schiff hodc azomethin. Cac imin mach hé khong bén, dé& bi
khii héa tao thanh amin véi tdc nhan khit 14 hydro phén ti véi xdc téc
kim loai ning (H,/Ni, H,/Pt...): '
(- H,0) _ '
R—(II:O + NH,  — R—(E:NH + H,0
Imin
>C=0 + RNH, — ~C=NR —> _CH-NHR
Imin Amin béc 2
+ Khii héa hgp chit oxim:
H, /Ni
—_—

R-CH=N-OH R-CH,-NH, + H,0
Oxim [H] Amin béc 1
+ Kht héa hgp chit isonitril:
H, /Ni
R-N=z=C —_— R—NH-CHj;4
Isonitril [H] Amin bac 2

d. Tit hop chdt carbonyl (phdn tng amin héa khi)
Khi cho cac hgp chit carbonyl (aldehyd, ceton) tic dung v6i amoniac
ho#c cac amin bac 1, bac 2 ¢6 mit tac nhin khi héa s& thu dudc amin bac 1,
bac 2, bac 3 tudng Ung.

H,/Ni . '
Amin bac 1
\?“}_8 © _+RNH, CH-NH-R
- H, / Ni o
Amin bac 2
{ +RNHR \CH—N"R
H, /Ni - R
‘Amin bac 3
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NaBH,CN - CH,
Oro + copn 0L ()
: CH,0H : CH,
Cyclohexanon : N,N-Dimethyl cyclohexylamir
' (hiéu suat 85%)
e. T alcol |

Amin béc 1, bac 2, bac 3 ¢6 thé duge didu ch tit alcol bing cach cho hoi
alcol va hoi amoniac qua oxyd kim loai hodc bot kim loai (Fe, Al...) nung néng.

Phuong phap nay dude st dung trong céng nghiép dé didu ché cac amin:

+ NH, _
.Y > R-NH, + H,0
xuc tac Amin bac 1
+ R'NH, '
R-OH o fac > R-NH-R' + H,0
xuc fac Amin bac 2
+ R'NHR"
—> R-N-R' + H,O
xic tic b,
R
Amin bic 3

g. Ti dén chdt halogen

St dung phan @ing th& 4i nhan cia amoniac véi dan chét halogen thém G
didu kién nhiét d6, Ap suit cao. Phuong phdp nay it sti dung vi hgp chit
halogen thom khé cho phan ing thé& ai nhan:

: Cl Cu,0 NH.
@ + NH, = 2 » @ > 4+ HQ
200°C / 65 atm -

Ngoai ra con mét s6 phuong phap khac dé diéu ché amin nhung it dude
st dung nhu phuong phéap di tix aldehyd formic véi cac formamid, qua trinh
1én men, phuong phap chuyen vi..

17.1.4. Tinh chat vat 1y

Amin mach hd 1a nhung chit khéng mau, tan trong nude. Cac amin mach
hé e6 tit 1 dén 3 carbon & thé khi. Nhitng amin mach hd ¢6 phéan ti lugng nho
t1ép theo 13 nhiing chit 16ng c6 mui dic tI‘lIIlg cua amoniac. Amin thom la cac
ché't ran hoic long khéng mau nhung khi t1ep xuc véi khéng kh1 thi dé bi oxy
héa lam thay d8i mau. Pé tan trong nude cla cac amin giam khi phén tu

lugng ting.

Do c6 lién ké&t hydro gifta cAc phan t nén amin bac 1, bac 2 ¢6 nhiét do
sbi, nhiét d6 néng chay cao hon hydrocarbon tudng ting. Amin bac 1 ¢6 nhiét
dd s6i cao hon amin bac 2 va béc 3 ¢6 cung trong lugng phén ti. Sau diy 1a
hing s6 vat Iy cua mdt s6.amin.
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Bang 17.1. Hing s6 vat ly cla mot s6 amin

STT | Tén theo danh phap qudc t& (:::3 ' (t:g) (::;) -tl;in g
1 | Amino methan CH;NH, -93,8 -6,3 0,696
Y Taminoethan | CHNH, | 832 | +166 | 0,706 |
73 [Nmethyl amino methan | CHoNH.CH, | 922 | &8 | 0,685 |
4 [Nethyl amino ethen | CHINH | 480 | +559 | 0732 |
5 Tamino benzen (Anilin) | CHoNH, | 60 |T18a 186 | 1022 |
% Trimethyl aniin | C.HNHCH, | 57 | 1ea-198 | og89 |
TNNdlmethyIamIm """" EQILI;:I\:I_(EH}');"'":é'é"'""""{éé'i'iéli' 0956 |
NH,
8 | 4-methyl anifin @ 1 4a-45 | 200-201| 1,046
_ Y,

17.1.5. Tinh chat héa hoc

Tinh ch&t héa hoc ctia amin gém c6 céc tinh chit do cip dién td p caa
nite nhu tinh chat base, tinh 4i nhan. Ngoai ra con cb cac tinh ch&t ciia gbc
hydrocarbon do Anh hudng ctia nhém amino.
17.1.5.1. Tinh chédt chung ctia amin bdc 1, béc 2, bdc 3

a. Tinh chdt base ' |

Do c&u tao phén ti, nitd clia nhém amin c6 cdp dién td p chua tham gia
lién két nén c6 thé coi chiing nhu nhiing base Lewis nhu alcol, ether nhung do
45 am dién c@a nitd nhé hon oxy do d6 amin cb tinh base manh hon alcol,
ether. '

Trong dung dich nuéc, amin ¢6 can bing sau:
. ' @ e
RNH, + HOH = RNH, + OH
[RNH,] [OH]

’ [RNH,]
@® . @ -
RNH, + HOH == RNH, + H;O
« . [RNEH;][HO]
| - [RNH;]
K, va K, 6 diy c6 mdi lién hé: K. .K, = 10"
va pKy vypKy = 14
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Giéng nhu amoniac, cac amin mach hé dé tac dung véi acid, tham chi ca
v6i acid y&u nhu acid carbonic (H,CO,) dé tao mudi cia base amoni thé:

Vi du: .
CH,NH, + HC —> [CH;yNH,Cl hoic CH,NH,.HCl
Methylamin Methylamin hydroclorid '

| ‘Nhiing mudi cia amin véi acid giéng véi mudi ctia amoniac é chd ching
la nhiing chét két tinh, tan dude trong nuédc. Trong dung dich nudc ching tén
tai dudi dang hydrat cila nhiing base amoni tudng ting.

 Vidu: [CH,NH,] OH
[(CH,),NH,] OH
[(CH,),NH] OH

Nhiing hydrat nay trong qué trinh dién ly s& tao jon OH™. Tuy nhién,
chung giéhg véi cac hydroxyd amoni 14 dé bi thuy phan tao thanh H,0 va
amin & ngay nhiét d6 thudng hoic khi dun néng nhe.

Vi vay, mudi acid clia amin rat d& bi day ra khéi mudi chia né khi téc
dung vdi base:

(CH)NHICl + KOH — (CH)5N + KCl + HO

Véi amin mach hé, do khi thay thé& nhiing nguyén ti hydro trong
amoniac bing nhiing gdc alkyl nén tinh base ctia chiing sé téing, manh hon cia
amoniac vi cic gbc alkyl c6 hiéu Gng ddy dién tit (+I), 1am gidu thém mat dé
dién tii trén nito ctia nhém amin.

Céc amin thom, do anh hudng ciia hiéu ling lién hgp hut (-M) ctra nhan
thdm nén tinh base giam di.

R—~NH-R > R—>NH, > NH, > arf i,

Nhu vay tinh base cla amin mach hd manh hon amoniac va tang theo
thit tu: amin bac 2 manh hon amin bac 1 va amin bac 1 manh hon amoniac.
Amin bac 3 ngoai hidu ting +I cua géc alkyl c¢én ¢6 anh hudng ctua hidu tng
khéng gian 1am giam tinh base nén tinh base khéng tuén theo quy luat nhu
amin bic 2 va amin bée 1.

Cac amin thom c¢6 tinh base yéu hon amin mach hé va amin thom béc 1
yéu hon c4 amoniac. :

Tinh base yéu di 14 do 4nh hudng cta hiéu ting lién hgp +M cua ddi dién
tl ty do trén nitd véi nhan thom hode néi cach khac 14 do hiéu ting hit dién tu
-M cfia nhan thom lam gidm mat @6 dién t tu do trén nitd do dé lam giam
tinh base:
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(+) +) : ) - :
. NH, _ NH, "NH, - _ NH,
D Q-0 - O
- - -
‘ ' ' o '

Tinh base clia amin con phu thudc vio cdu tao géc hydrocarbon. N&u gde
hydrocarbon ¢6 nhém thé€ cé higu tng ddy dién ti (+I, +M) s& lam tang tinh
base va ngudc lai néu c6 nhém thé c6 hidu ting hit dién tu (-1, -M) s& lam gidm
tinh base. Hi¢u ting khong gian ciing ¢6 4nh huéng dang ké dén tinh base cia
amin. Sau diy 1a tinh base clia mét s6 amin.

Bang 17.2. pK, clia mat s6 amin

Hgp chit amin
STT - pK,
o Tén . €Cong thirc cau tao ‘

L . Amoniac - | NHy S S LR
2] Methylamin | CHNH, 336 |
3_ |  Dimethylamin | - ©HgNE L 323 |
AL Trimethytamin | CHN 420
5. ) Etylamin - - | CHCHNH, 325
N Diethylamin . - . | (CHCHaNH o] 306
7 [ Trethylamin = | CHCHN 325

8 Anilin ¢ N, 9,37

9 N-methy! anilin @—NH—CH3 9,15

10 p-Methyl anilin H3C—©—NH2 8,92

11 p-Nitro anilin OZN_Q’NHZ 13,00

b. Phan #ng alkyl héa (phdn ting Hofmann) ‘
Céac hgp chat amin bac 1, bac 2, bac 3 déu cho phan Gng alkyl hoa véi din

-chat halogen tao thanh cac hdp chit amin ¢6 bac cao hon.

R — RX RX -
R NH, —X> RNHR —> R-N-R —> [R,NIX
Amin béac 1 Aminbac2 R - Mué&i amoni bac 4

Amin béc 3

Phan ting nay dude sii-dung aé. ditu ¢hé ¢4E amin mach hd.
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c. Phan ing oxy hoa _
Amin d& bi oxy héa. Qua trinh oxy héa phu thude vao cdu tao cua amin
va tac nhin oxy héa. -

- — Amin mach hé bi oxy héa tao thanh cic chit khac nhau tuy theo bac amin:

0o ‘ _
RNH, —-(—LP R—-NH-OH N-alkyl hydroxylamin
H,0,
R—NH-R -ﬂ—" R-N-R N,N-dialkyl hydroxyiainin
H,0, I
OH
' R
(O) & i
R-N—-R —— R-N-O N-oxyd arnin bac 3
R H,0, R

— Amin di vong thom dé bi oxy héa tao thanh céc hgp chat co mau tuy theo

tac nhén oxy héa:
7 \N Hzoz 72 I:I 20
— CH3COOH = '
Pyridin N-oxyd pyridin
Amin thom: dé bi oxy hoa. Tuy theo diéu kién va tac nhin phan ung ma
san pham tao thanh khéac nhau trong dé ¢ quinon va cac din chat do cfu tric
thom bi pha vd. Anilin 13 mot amin thom bac 1 khi bi oxv hoa tao thanh cac

san phdm khac nhau:

(O) ’ 5 @,NZO
H,SO, o

Acid permonosulfunc Nitrosobenzen

’ NHOH
(0) ,
NEL KMr.104 / H,S0, dac
© ] Qumommm p-QuInon

Naaos/NaZCrZ@ @ ﬁ @ ﬁ ONHZ

Manh ciia den anilin

| o oy
| ;(I)a)()Cl (Cl/ NaOH) @ ﬁzﬁmz

Pseudo mauvein (tim hoa ca)

116




" d. Phén ing vdi acid nitro (HNO,)

Khl amin phan {ing v6i acid nitro thi tiy theo ciu tao clia amin sé tao
thanh cac san pham khac nhau

— Amin bac 1: Ty theo edu tao cta goc R tao thanh sén phdm khac nhau:
phan {ng tao thanh din chit diazoic. Diazoic mach hd khong bén con

diazoic thdm bén viing hon.

+ Amin mach hf_‘i bac 1:

D,an chat dlazom
Din chat diazoic mach hé khéng bén bi phan huy tao thanh alcol va
giai phéng nitd.
"Phan ung nay dudgc dung dé dinh lugng amin mach hé bac 1 bang cach
do thé tich nito du:dc gidi phéng (phuong phap Van-Slyke).
+ Amin thdm bac 1: tao thanh mudi diazoni bén trong moi truang acid
va & nhiét dé lanh (0 — 5°C).

H RE
A—NH, + .NaNO, ———> |Ar—N=N|X
e 0-5°C
Vi du:

NH,

@ + NaNoy/HQL 225 Al

+

Phenyl diazoni clorid

Co ché ctia phan tng nhu sau: Phan ting gifia amin béc 1 véi acid nitrd
goi 13 phan ting diazo héa. Phan Gng nay xay ra qua hai giai doan:

: +

* Giai doan 1: Tao tac nhan NO (dang hoat déng ciia acid nitrg 3 méi
trudng acid):

Nhanh _ )
ON-OH + HY —— O:N—*OHz — H,0 + N=0O

* (Giiai doan 2: Tac nhé‘m NO phan ting véi amin bac 1. Pay la giai doan

cham, quyét dinh téc d6 cua phan ing diazo héa:

| C

Ar-NH, + H(l)H Chim o NH-NZO + H0 + H
N=0

A-NH-N=0 D&l s~ N=N-OH

a-neN-on B [acfenla s HO

Hop chitdiazoic (mudi diazoni)
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Hogp chat diazoic chi bén & 6 moi tru‘dng acid. Vi vay phan ing tién hanh &
moi tru?dng du acid vd co dé 8n dinh mudi diazoni va hoa tan, chuyén amin
thinh muéi tranh phan dng phu: :

Ar—N=N C1+HNH Ar — Ar-N=N-NH-Ar + HC
Triazen
— Amin bae 2:

Amin bie 2 mach hé va thom cting cho phan dng véi acid nitrd tao thanh
N-nitrosamin 1a ch4t 16ng sdnh mau vang, khéng tan trong nude:

R*ITH- + HOﬂ-N—O —> R—I}I—N=O + H,0O
R R
— Amin béc 3: Amin béc 3 khé cho phan ting véi acid nitrd. Amin mach hd
bac 3 hau nhu khéng phan ing. Amin bac 3 thom xay ra phan tng véi
acid nitrd nhung khéng phai vao nitd cta nhém dinh chiic amin ma xay
ra phan fing thé nhém nitroso vao vi tri para cta nhin thom so véi nhém
amin:

R:N—Q—H + HO-N=O —> R:NO—N=0 + HO

Vi du:

(CH3)2N—©-H + HO-N=0 —» (CH3)2N—©—N—O + HO0

p-Nitroso N,N-dimethyl anilin
Céac hgp chat 'p-nitroso arylamin thuong 1a cac hgp chit ¢é mau.
Phan tng véi acid nitrd dude dung dé phan biét cac bac amin.
17.1.5.2. Tinh chét chung cua amin bdc 1, béc 2

Do nguyén td hydro trong nhém dinh chiic nén amin bic 1, bac 2 ca
mach hé va thom déu cho chung mét 6 phan tUng sau:

a. Phan itng acyl héa

Amin bic 1, bac 2 khi cho tac dung véi acid hitu cd va cac dan chit cia
acid ¢halogenid acid, anhydrid acid) sé tao thanh amid thé:

— Amin bac 1:

| o
R-NH, + R-COX —» R-CZ =+ HX
Aminbic1  Halogenid acid Amid thé 1 lan
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Vi du:

il -
@,NHz CH;—CO._ t @W—C—CHs
s S0 —
| CH;—CO
Anilin ~ Acetanilid

-t

_ — Amin bac 2:

R
R-NH-R, + RCOX —» R'——&—N(R‘ + HX
2

. Aminbge2 Amid thé hoan toan
Vi du: _' o '.
0
NH-CH, : N-C-CHjy
@’ + CHCOC — ©'¢H3
N-methyl anilin N-methyl N-phenyl acetamid

‘Phan tng acyl héa du?dc st dung trong tong hdp h11u ¢6 dé bao vé nhém
amin vi amid tao thanh khéng bén dé bi thay phan dé tao lai amin ban dau.

b. Phdn ing vdi hop chdt co kim (RMgX)

Pay 1a phan ting cia hydro trong nhém dinh chidc. Cac hgp chat amin
bac 1, bac 2 khi phan tng véi hgp- chét co kim s& tao thanh hydrocarbon tuong
ing véi géc hydrocarbon ctia hgp chét co kim. Phan tng nay dudgc su dung de

dinh lugng amin bac 1, bac 2.

R-NH, + CHMgX —> R-NH-MgX + CH!

Amin bac 1
R-NH + CHMgX —> R-N-MgX + CH,}
R . R
Amin bac 2 '

¢. Phdn @ng vdi aryl sulfonyl clorid tc_io thdnh'sulfonamid

Céc amin béc 1, bac 2 do con hydro trong nhém dinh chéc amin nén khi
phan dng véi aryl sulfonyl clorid tao thanh cic¢ san phim c6 kha ning tan
ho#c khdng tan trong dung dich kiém.

— Amin béc 1: tao san phdm tan trong dung dich KOH"hoac NaOH.

R-NH, + ArSO,Cl —> _Ar--SOz—l}T—R_ + HC
H
Arylsulfonamid (I}

— Amin bac 2: tao san phin sulfonamid .khﬁng tantrong dung dich NaOH
hosc KOH. :

119



R _
R—I}IH + ArSO,Cl — Ar—SOz—N:R + HCl
R .

‘ Arylsulfonamid (IT)

Aryl sulfonamid (I) con hydro trong nhém dinh chdc nén ta(_) dudc mudi
kiém tan, trong khi sulfonamid (IT) khéng con hydro trong nhém dinh chiic vi
thé né khéng tao duge mudi kiém tan hay néi cach khac sulfonamid (II) khéng
tan trong kiém. |

— Amin béc 8 khéng cho.phan ing nay:

Phan ting ctia amin bac 1, bac 2 véi céc aryl sulfonyl clorid dugce sii dung
dé t6ng hop cac sulfamid khac nhau ¢é nhiéu ting dung trong nganh Dudc.

d. Phan iing vdi halogen

Tao thanh din chét halogen clia amin:

| - HX +X X
rng, S CH0_ ek % g
Na,CO, / H,0 (- HX) X
- N-halogen amin N,N-dihalogen amin
R-NH ACEN, R-N-X
R Na2C03 / H20 R

N-halogen amin
Phan {ing clia amin bac 1, bac 2 véi halogen xay ra trong méi trudng
kiém yé&u. ) )
17.1.5.3. Tinh chdt riéng
a. Amin bgc 1

Cac amin mach hd va thom béc 1 c6 mét s6 phan ng dac trung nhu tao
mui, tao mau dude st dung dé nhan biét chiing.

— Phan ting tao isonitril (cafbylamin):

R-N+H__Ch__iCh ' .
LLJ;CQH SKOH - poNec + 3HO + 3HO
Ho ar tH Isonitril '

Isonitril hay carbylamin cé mui déc trung dude dung dé nhén bist amin
bac 1 va ting dung trong phén tich kiém nghiém déc chit.

— Phan tng tao imin (hay azomethin):
R-NH, + O}C-R" —> R—N:(IZ—R’ '+ H,0

Imin
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Amin béac 1 tac dung véi cac hgp ch&t c6 nhém carbonyl (aldehyd, ceton)
tao thanh hgp chit imin (—$=N—) hay con goi 1a base Schiff hay azomethin.

Imin cta aldehyd goi 1a aldimin, imin ctia ceton goi 1a cetimin.

Cac imin cua amin thom bac 1 1a nhiing chat rdn két tinh, c6 nhiét db
néng chay xdc dinh, mau ti vang nhat @&n vang dam. Imin mach ho khéng
bén con imin thom bén vitng hon mach hd. Phan éng tao imin de xAy ra ¢ moi
trudng kiém y&u, trung tinh hodc acid yé&u con méi trudng acid manh khéng
bén, dé bi phan huy. . ,

Phan. ting nay dude ing dung dé dinh tinh amin thom hay hop chét carbonyl.
Imin khéong bén d& bi thiiy phan cho amin va hgp chét carbonyl ban dau.

b. Amin thom

Céac amin thom c¢é nhém dinh chiic gén trdc t_ié’p trén nhin thom do anh
hudng ciia nhém amin c6 nitd ma trén nitd con doi dién tl tu do, lién hgp véi
nhén thom lam tiang kha ning thé 41 dién ti cia nhan thom va dinh huéng
vao vi tri ortho va para so v61 nhom amino (quy tic thé Holleman).

) &5 )

NH, NH, NH, NH,
- ~lf— - -
. - 5__\:- _ 5 )
= Cong thitc gidi han

Amin thom d& cho phan tng thé ai dién tl vao nhén thom nhu halogen
héa, sulfon héa, nitro héa. Khi dé cdc nhom thé sé& gan vao vi tri ortho, para.

— Halogen héa:

Anilin 13 mdt amin thom béc 1 cho tac dung véi Brom/H,0 ¢ nhiét do
thudng sé tao thanh din chat th& 3 14n § vi tri ortho, para kho tan trong nude:

NH, NH,

@ +3Br, /H,0 Br g Br
———

2.4,6-Tribromo anilin
. NH,
Br, / H,O Br. Br
———— )

Hs 3

2,6-Dibr0mo 4-methyl anilin

Mudn c6 din cht.1.14n thé thi phai acetyl héa nhém amin trude réi sau
d6 méi cho tac dung véi brom trong mdoi truong-CH,COOH khan:

121



NH, ' - NHCOCH;

@ (CHCOL0 @ By
| . CH,COOH khan

" NHCOCH, : NHCOCH
: Br Bl'
) +
Br o-Bromo acetanilid o-Bromo anilin
p-Bromo acetanilid p—Bromo anilin

San phﬁm 13 mét hén hop 2 ddng phan ortho va para bromo anil'in'trong
d6 dong phéan para bromo anilin chiém ty 1& cao hon.

NH, NHCOCH;  NHCOCH; NH,
CH,COOH Br, | Br po Br
e —— . — —_—

Pyridin ‘ - HY
3 (i Chy (I,

2-Bromo 4-methyl .aﬁilin

- Sulfon hoéa:

NI
180-200°C 180°C
——
. NH;S0,H - :
@ HSO, @ SO,H
: NH, © NH,
Sulfat acid anilin - . o , -SO:H
__1o0°C 4 @,
SO.H |
(85%) (15%)

Acid o-amino

Acid p-amino benzen sulfonic

benzen sulfonic
— Nitro héa;

Nhém amino dé bi oxy héa vi vay mudn nitro héa cic amin thom thi phai
khéa nhém amino bing phan ting acyl héa d& bdo vé nhém amino truée khi
lam phan Ung nitro héa. Khi nitro héa xong th1 thity phan trong mbdi trudng
acid dé giai phéng nhém amino tu do.

Vi du: .
NH, NHCOCH,
@ + CH,COCI — + HQ
CH,C0),0 CH,COCH
, (CH, )_2 Acetanilid (. ? )
(IN-phenyl acctamld)
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NHCOCH; 'NHCOCH;

HNO, / H,S0, - A No,
—— +
r=15°C).
NO, o-Nitro acetanilid
p-Nitro acetanilid

NH, NH,

H,0 © @NOZ .

— +
e
~ NO, o-Nitro anilin

p-Nitro anilin

Khi nitro héa amin thom bac 3 thudng tié€n hanh trong méi truong acid
acetic sé cho hiéu suét cao:

NCHD, - N(CH), - N(CHy), N(CHs),
@ FINO, @Noz . . NO,
CH,COOH _
Di NO, NO,
N,N a]i;ﬁlri:thyl 2-Nitro-N,N-dimethyl 2,4—Dinitro-N,N—dimet_hyl

- anilin ‘anilin
17.1.6. Chét dién hinh |
'17.1.6.1. Amin mach hd '

a. Methyl amin ~ CHz—NH,

Methyl amin la chat khi, nhigét do sbi 1a -6,3°C ¢6 mui dic trung cua
amoniac. '

b. Dimethyl amin  CH;—NH
CH,

Dimethyl amin 1a amin bac 2 mach hé. Né ton tai & trang thai khi c6
nhiét d6 sbi 1a +6,9°C. C6 mui gidng miii amoniac. Trong thién nhién, n6 dudc
tao thanh tif ci uon hodc tit protid dong vat théi rita.

c. Trimethyl amin- ~ CH;—N—CHs
_ CH,

Trimethyl amin 12 ch&t khi, s6i ¢ +2,8°C. C6 mui ca uon.

Ba amin mach hd trén dudc ling dung trong tt’iong hgp hoéa duge dé téng
hop mot s6 thude ¢6 chita nito.

17.1.6.2. Amin thom

a. Anilin : @,NHQ '
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Anilin 13 chat 1dng, ¢6 nhiét d6 s6i 1a 182-183°C, it tan trong nude. Dé lau
trong khong khi anilin bi bién mau thanh mau sdm do bi oxy héa.

Anilin dudc dung trong nganh cong nghiép héa duge dé téng hdp ra cac
chat ding lam thude va cac phadm nhudm.

b. Toluidin
Cé 3 dong phén: .
NH, NH, NH,
%
CH,
o-Toluidin m-Toluidin - ' CH;

p-Toluidin
_ o-Toluidin 1 chat 18ng c6 nhiét dé sbi 1a 200-202°C, d3 =1,008. [t tan
trong nudc, tan trong alcol, ether.

— p-Toluidin 14 chat rin ké&t tinh c6 nhiét dd 501 Ia 44-45°C. D& tan trong
cac dung mdi hitu co. .

- _ m-Toluidin 14 chét 14ng ¢6 nhiét dé sbi 1a 203-204°C, d5; = 0,990. [t tan
trong nudc, tan trong cac dung méi hitu cd nhu alcol, ether oxyd.

Ca 3 dong phén caa toluldln ¢6 nhiéu dUng dung trong céng nghlep hoa
chit, céng nghiép héa duge dé téng hgp thude, pham nhudm...

17.2, AMIN DA CHUC - DIAMIN

Trong céc hdp chit amin da chic thi nhém diamin mach hé va diamin
thoém c6 nhiéu fing dung hon ca. Cé thé goi tén cac diamin theo hai cach:

— Néu tén ctia hydrocarbon + ti€p vi ngii “diamin”.

A ~ Y P . -2 = A - ., . .
— Néu tén cua gbc da hoa tri kidu “ylen” + ti€p vi ngit “diamin”.

Vidu: N
H,N-CH,~CH, CH,~CH,~NH, =2 _QNHZ
1,4-Butandiamin 1,4-Benzendiamin
(Tetramethylendiamin) - (p-Phenylendiamin)

' Diamin thé hién tinh chét dic trung clia amin ngoai ra cén c6 thém céc
tinh chdt dic biét.

Phenylen diamin ¢é6 3 ddng phén:

NH, NH, NH,
@,NHz @
NH,
o-Phenylen diamin____m-Phenylen diamin NH,
p-Phenylen diamin
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Do cu tao phan tu khac nhau ma 3 ddng phan nay ngoai cac tinh chat
chung con cé thém cAc tinh chat ddc biét.

17.2.1. Phan ting v§i acid nitro
Cac diamin cho phan iing véi acid nitrd tao thanh san phém khac nhau:

_ o-Phenylen diamin: phan tng diazo héa chi vao 1 nhém NH, sau dé

ngung tu tao thanh hgp chit vong ngung tu:
-H,0 N,
10 O
' H

@NHZ HNO, @N=N—0H
N-SNH, (NaNO,/HX) NH,

0-5°C
- Pp- Phenylen diamin: phan fing diazo héa cd hai nhém NH, tao thanh
mudi diazoni:

NH, | N=N | X
o __HNO, |
NaNO, / HX
- NH, 0-5°0) N=N] X

- — m-Phenylen diamin:

EAN
NH; NaNO, N=N|[X___Hi NH,
@ NaNO, / HX @ o
NH, (0-5°C) NH, T
H,N : ' H,N
N= N—@NHz HNO, NZN—@*N%
@ 0-5C) Q
NH, =NJiX.
' H,N

HoN

:ﬁ@m{ . @ =N—©NH2

-

_HX
¢ HD N=-N~©—NH2
- - HN
Phiam mawBismark
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17.2.2. Phan Gng déng vong |

‘ fI‘rorig 3 dbng phin c@ia phenylen diamin chi c6 dong phé‘u:i o-phenylen
diamin dé cho phan ting déng vong, con p-phenylen diamin va m-phenylen
diamin khéng cho phan {ng nay.
17.2.2.1. Phdn itng déng vong véi acid carboxylic

Tao thanh benzimidazol thé:

| H
NH, HO -2H,0 N
+ LR ——— _C-R
NH, 0] N7
Alkyl benmmldazol

17.2.2.2. Phdn u’ng dong vong vGi a-dtaldehyd hodc a-diceton

Tao thanh din xuft quinoxalin (benzopyrazin):

NH, OFC-R  _2H0 ~Nee_p
BB me ope
NH, . OFC-R N*
o-Phenylen diamin Dan chat dialkyl

quinoxalin

Cac hop chat phenylen diamin thudng ding dé tong hdp pham nhuém
(nhudm toéc, long thu len ) chiing it duge diing 1am thudc vi dc tinh cao.

17.3. AMINO ALCOL VA AMINO PHENOL

Amino aleol va amino phenol 13 cac hdp chat hén chlic c¢6 chita nhém
amino va nhém hydroxy. Tinh ch&t héa hoc elia ching bao gom céac tinh chit
ctia nhém amino va nhém hydroxy.
17.3.1. Amino alcol

Cac amino alcol ¢6 nhiéu tng dung. trong thue tién. Trong phin nay sé
giéi thiéu hai amino alcol ¢ trong thanh phén céu tao ctia cac phosphatid
(lecithin, cephalin) ¢é trong t& bao nfo, t6 chiic gan... cé tac dung sinh 1y quan
trong déi vdl hoat déng ctia cd thé séng.

17.8.1.1. Cholamin (mono ethanolamin)
H,N-CH,—CH,—OH

Cholamin 14 ch4t 16ng sanh, tan trong nude, c6 nhigt do s6i 1a 74°C & ap
suét 10mmHg. N6 c6 tinh base manh, ¢6 kha nang tao mudi véi acid vé cd.

Vi du:
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ILN-CH,~CH,-OH + HCl —> [H;N-CH,-CH,~OH] Cl

Cholamin c6 trong thanh b_héin ctia cephalin ¢6 trong thanh phan cla t&

. bao nao:
CH,—O—COR
CH—O-COR
o N
CH,—~0—PZ-0—CH,~CH,~NH;
Cholamin

Cephalin

17.3.1.2. Cholin
[ (CHs)sN—CH,—CH,~OH] OH

Cholin 1a chat rén k&t tinh c6 tinh base manh, d& hit Am. Trong thién
nhién, cholin tén tai cd & trang thai tu do va dang két hap (céc phosphatld)
*Nb c6 hoat tinh sinh 1y cao, déng vai tré quan trong trong cac hoat dong cua cd
thé sdng, co tac dung Iam ha huyét ap va diéu chinh sy chuyén héa cla cac
chéat béo. Mot s6 dan chat cua cholin ¢b vai tré quan trong d61 véi hoat ddng

clia cd thé séng.

— DA&n chit acetyl hoa cua cholin 12 acetyl cholin cé tac dung 1én co tron
cha rudt gdy nhu ddng rudt, déng vai tréo quan trong trong viée dan
truyén céc xung dong than kinh, thiéu acetyl cholin thi cac cd khong hoat
doéng dugce dan téi té list.

+ ?H3 g -
HC—~N-CH;~Cly-O—C—CHy| C1
’ CH3 9]

Acetylcholin clorid
— Cholin 14 thanh phan cta lecithin (mét chét lipid phic tap). Lecithin c6
trong t& bao ndo, t6 chic gan, long 6 tring.
CH,—0—COR

CH—-0O-COR
CHZ—O—P-\—-Q—CHZ—CHZ—N(CH3)3J

Cholin

—~ Lecithin dQng vai trd quan trong trong viée van chuyén cac acid béo
trong cd the.
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17.3.2. Amino phenol

* Amino phenol 13 céc hgp chét thom c6 chita nhém OH va nhém amino trén
nhan thom. Do vi tri cic nhém thé khac nhau, amino phenol c6 3 déng phan

OH
@,NHZ @ .
' NH2
o-Amino phenol " m-Amino phenol . NHy

p-Amino phenol

Amino phenol 1a cac chat rén két tinh, it tan trong nuée, dé bi oxy hoa
ngoai khong khi dic biét 12 trong méi truong kiém.

17.3.2.1. Tinh chét héa hoc chung ciia amino phenol
a. Tinh chét ctia nhém OH phenol |
— Tao mudi kiém tan:
Vi du: '

OH | ONa
@[ + NaOH —» @ + HO
NH, ' NH,

- 0 cac diéu kiéh thich hgp, amino phenol cho cic phan dng dic trung cla
nhém OH phenol nhu ether hoa, ester hoa.

b. Tinh chdt cua nhém amino

— Tao mudi két tinh véi acid:

+ -
@NHz +HCl QNH3 Cl
_—+ .
OH OH

— Cho cac phan fing dic trung clia nhém amin bac 1 nhu phan ting diazo
ho4, phan tng tac imin véi hgp chit carbonyl, phan Gng tao isonitril
(carbil amin)... '

17.8.2.2. Tinh chdt riéng

Cac dong phan amino phenol do vi tri cac nhém OH va amino khac nhau
nén ngoai cac tinh chat chung ra chiing con c¢6 cac tinh chat khac nhau:

~ 0-Amino phenol:

+ Khi acyl hoa thi nhém amin chiu tidc dung trude, khi thita tic nhin
acyl hoa thi phan {ing méi ti€p vao nhém OH phenol.

+ N-acyl orthoaminophenol khi b1 dun néng, cb thé déng vong chuyén
thanh hgp chat di vong, dan xuit benzoxazol:
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OH
@[ + (CH,CO)0 ——> @[
NH, NH-COCH,

l-Hzo

0\
@ ,C~CH;
N

Methyl benzoxazol
— p-Amino phenol:

Do ciu tric phan ti, hai nhém OH va amino 6 vi tri para trén nhin thom
nén p-amino phenol dé bi oxy héa thanh p- qulnon cb6 mau.

Tac nhan oxy hoéa cé thé 12 kali bicromat & méi trudng acid sulfur1c

OH O O
K,Cr,0, H,0
—_ —_—
H,S0, - Ht
NH, : O
p-Amino phenol p-Quinon imin - p-Quinon

— m-Amino phenol: )
m-Amino phenol tac dung véi CO, tao thanh acid p-amino salicylic (P.A.S):

. COOH
@,OH +CO, | @OH
—_—
NH, | NH,
(PAS)

P.A.S c6 tac dung khang lao.
17.3.2.3. Ung dung

Nhidu din xuit clia amino phenol c¢é tac dung smh hoc Sau day 1a mét
s6 dan chat clia ammo phenol ¢6 nhiéu {ing dung

COONa OH OC,Hjy OC,H;

:Lr _OH i i ' i
NH, NH-C—CH, NH—E—CH3 NH-C-NII,
O

- Natri ami icyl
p- Natri amino salicylat Paracctamol Phenacetin Dulcin

Acid p-amino sahcyhc ¢o tac dung khéng lao. Paracetamol va phenacetin
¢6 tac dung ha nhiét giam dau, con dulcin la chit lam ngot, ¢6 vi ngot gap 500
14n duong saccharose nhung khong c6 gid, txi dinh,dudng.
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Chuong 18

'HOP CHAT DIAZOIC VA AZOIC

Diazoic va azoic 14 nhitng hgp chit hitu cd ¢6 mang nhém chic azo. Pé 1a
nhém chitc gom hai nguyén ti nito lién két véi nhau bing lién két dbi:

—N=N— : Nhém azo
Ar—N=N—X : Hop chat diazoic
Ar—N=N-—Ar : Hop chit azoic.

Ar: géc hydrocarbon thom
X: CI, HS0,", NO;", OH-, OR-
Hgp chit diazoic c6 thé biéu dién dudi hai dang:

- Dang hop-chat diazoic: Ar—N=N—-X
- Dang mudi diazoni: ! Arml”\]T"“ X"
N

Nhu vay trong hgp chit diazoic, mét hoa tri clia nhom nguyén ti N, lién
két véi carbon, con héa tri kia lién két v6i goc X, néu ca hai héa tri cia nhém
hai nguyén tit nito déu né1 véi carbon thi goi 12 hdp chat azo. Mudi diazoni
duge coi nhu dan chit clia mudi amoni, trong d6 mét nguyén ti hydro dudgc
thay thé& bang géc aryl, con 3 nguyén ti hydro kia duge thay th& bing mot
nguyén ti nitd hoa tri ba.

NH,Cl = [Hjl\?:HJ c o [AI—N+:| -

Sy phén bd dién t trong phan td muéi diazoni ¢6 thé biéu didn nhu sau:

[Ar—N=N] <> [ Ar—N=N]
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- Trong chuong nay, chiing ta s& khao sat mjt s6 tlnh ch&t co ban cua cac
loai hgp chét nay.

18.1. HGP CHAT DIAZOIC
18.1.1. C&u tao - Danh phap
18.1.1.1. Cdu tgo
Hop chit diazoic thudng duge biéu didn dudi hai dang:

- Cong thiic ¢6 cuc: ’ Ar—N=N ] X
_ X": thudng la goc cua ac1d manh nhu Cl” hodc HSO
- Cong thitc.cong tri: '
Ar-N=N-OH : Arendiazohydroxyd
_ Ar-N=N-CN : Arendiazocyanid _
Thé c6 cu’.c ton tai & méi trtidng acid, con thé cdng tri tén tai ¢ mdi trucng
trung tinh hoic acid yéu.
Cac arendiazoic con tdn tai & dang dic bidt 1a diazotat:
Ar=N=NG~ K®
Kali arendiazotat
Nhu vay, mét arendiazoic co thé tén tai 6 mot trong ba dang chuyén héa
sang nhau tuy theo pH cua mdi trudng:

@ (K,) OH" ~ (Ky)OH"

e
Ar—N=N Ar—N=N-0OH Ar—N=NO
H* H* _
Ton arendiazoni Arendiazohydroxyd Ion aren diazotat

Trong diy chuyén héa trén K2 16n hon K, nhleu lan (K2 >> K,), dleu dé cé
nghia la dang arendlazohydroxyd ton tai véi s lutdng nhé. Néu Ar™ 14 gbc phenyl
& pH = 11,9 thi néng d6 ion benzen diazoni va ion benzen diazotat bang nhau.

Ton benzen diazotat con tén tai & dang syn va anti. Dang syn dugc tao
thanh trudc, sau dé6 mdi chuyén din sang dang anti bén hon.

18.1.1.2. Danh phap

n P . + - . . ” e
— Tén cac mudi diazoni R-N=N X dude goi theo tén eua hydrocarbon roi
dén tiép vi ngit diazoni, cudi cung la tén cla anion X".
Vi du:

C.HN, Cl:Benzendiazoni clorid
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~ Tén clia hgp chét diazoic R-N=N-X dudc goi bing cach thém van diazo
va tén nhém X vao tén cua hdp chit hitu co.

Vi du: C.H,—N=N-OH : Benzendiazo hydroxyd
CeH;-~N=N-SO,Na : Natribenzendiazo sulfonat

18.1.2. Phuong phap diéu ché& A | |
Muéi arendiazoni thudng duge didu ché€ tit amin thdm béc nh&t véi hai

- phuodng phap sau:

18.1.2.1. Piéu ché dung dich muéi arendiazoni

Ngudi ta thudng diing phuong phéap nay dé diéu ché mudi arendiazoni
trude khi st dung né.

Cho amin thom bac nhit tac dung véi acid nitrd trong dung dich nuée véi
su ¢6 mit cta mdt acid v6 ¢6 manh (nhu HCI, H,S0,, HNO,) sé thu duge mudi
diazoni. Vi HNO, khoéng bén nén ngudi ta thli(‘ing ding muéi nitrit cta né.

NaNO,/HCI .
ArNH, —— Ar—N2 Cl + HO + Na(Cl
0-5°C S :

Amin thom khac amin mach hé 14 trong cing diéu kién nhu phan ing
trén thi amin mach had sé cho alcol va nitg phan tu.

Phan {ing diazo héa amin thom bic nhit duge tién hanh & nhlet do 0- 5°C
vi muéi diazoni chi bén & nhiét d6 thap:

Trude hét, ngudi ta diéu ch& mét dung dich amin c¢é thita acid vo cd (2,5-3
mol), ti€p tuc nhé vao dé tt‘Ing giot dung dich dic natri nitrit (1. mol) da lam
lanh ti trudc. Phan ding xay ra nhanh va thu dude dung dich muéi diazoni dé
tan trong nuéc. 7

Néu amin c¢6 tinh base yéu (nhu nitroanilin), thi khéng thé diazo héa &
mdi trudng nudc. Trong trudng hgp nay phai st dung méi trudng acid sulfuric
ddc va thém natri nitrit § thé rén. :

Phan ding diazo héa dudc giai thich theo co ch& sau day:

— O giai doan trung g1an tao thanh nitrosamin bac nh#t, chat nay & méi
 trudng acid sé& chuyén ra ion diazoni:

Cham Nhanh B
Ar—NH2 + HO-N=O —> ANH—NOQO —>» Ar—N=N-0OH
Nhanh +
— Ar—N=N + H,0
+H*

— Néu .phén Ging tién hanh § méi trudng acid manh (néng d6 0,05 mol),
dang hoat dong cua acid nitrd 14 acid lién hgp ctia né.

A
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+
H* + ON-OH == ON-OH,
. ] . Ch,\ N
Ar—NH, + N=0 s Ar—NH-N=0 '+ H* + H,0
H-O-H |
- Né&u phén tng tién hanh & méi truong trung tinh hay acid y&u (0,002
mol) thi dang hoat ddng lai 1a nitd trioxyd.

2HNO, === ON-NO, + H,0
Ar—NH, + ON-NO, —> Ar—NH-NO + HNO,

Trong qué trinh phan tng, phai dung thita acid v ¢d vi: acid v cd s& hoa
tan hoan toan va chuyén hét amin thdm thanh dang mudi, vi néu con amin ty
do thi dé& xay ra phan tng phu sau diy: '

~HCl |
CHsN,* Cl© + HNH-CgHs —> C¢Hs—N=N-NH-C¢H;
: ' Triazen khong mau

Phén {ing nay xay ra 6 méi trudng trung tinh hay acid nhe, dén pH =5,
triazen khéng mau s& c6 chuyén vi ngi phén ti hodc diazoic tao thanh tac
dung véi anilin dé tao thanh azoic ¢6 mau.

+ . CGHS—'NzN—C6H4—NH2

CeHsN," ClI” + CgHs—NH, Azoic ¢6 mau
Tém lai, néu ding thita acid, phan {ing diazo héa coi nhu xay ra hoan
- toan trong thuc té. - '

CGHS—N=N"NH_C6H5 >

18.1.2.2. Didu ché mudi diazoni thé ran

Ngudi ta hoa tan hogc diéu ché hén dich mudi amin véi acid manh trong
acid acetic bing. Lam lanh va thém vao d6 ester cia acid nitro (amyl nitrit
hay ethyl nitrit): ' '

AI'_NHz.HC]. + C5H1 IO—NZO — AI'_N2+ cl- + ‘C5H1 lOH + Hzo

Sau d6 thém ether oxyd dé két tia mudi diazoni. ‘

Phan ting niy c6 thé xay ra trong méi trudng alcol khan véi khi HCI kho.

Ngoai ra, mudi diazoni rén con dude diéu ché& bing cach cho phenyl
hydrazin tac dung véi clor & méi trudng alcol va nhiét 6 —-80°C.

CHNH-NH, + 20, —> CdHN;* c- + 3HC

(6 nhitng loai mubi/ diazoni nhu diazoni perhalogeh [ Ar-N=N] X, - kho
tan trong nudc nén cé thé dude tach rad-étang thayran, .
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18.1.3. Tinh chit vit ly

Muéi diazoni 6 trang thal ran khong mau, rat khéng bén, cé thé giy né
khi va cham nén rit khé bao quan Dung dich mudi dlazom cho phan utng véi
gidy quy tuong ti nhuy mudi ciia acid manh va base yéu.

Ngudi ta thudng dung mué diazoni & thé hoa tan trong nude, Dung dich
nay cling chéng héng 6 nhiét d6 thuong. Vi vay chi diéu ché& dung dich nay khi
st dung.

18.1.4. Tinh chit héa hoc

Mubi diazoni tham gia hai 10a1 phan Ung chinh 1a:

— Phan ting loai mtd

— Phan tng khéng loai nito.

18.1.4.1. Phan éng loai nito

Muséi diazoni 1& hgp chat trung gian thudng ducc dung trong tong hcip cac
dan chét ciia hydrocarbon thom vi nhém diazoni cé thé dugc thay thé bang rat
nhiéu cac nhom chiic khac nhau nhu: -F -Cl, —Br -1, -CN, -OH, -H, -NO,,

kim loai... va loai ra khi N,.

Da s6 cac dung dich mudi diazoni déu khéng bén 8 nhiét d6 trén 5°C va
dd né khi lam khan. Tuy vy céac phan Gng thé& ctia mudi diazoni néi trén lai
khéng d6i héi 1am khan mudi diazoni, vi vy phan Gng van xay ra khi dun
néng dung dich muéi diazoni.

a. Thé nhém diazo bing nhom hydroxyl:
Khi dun néng dung dich mudi diazoni dugc diéu ché tif amin thom bac
nh&t & nhiét d6 50-80°C hodc dun sbi s& thu dugc phenol va khi nito.
+ . -
[CH,—N=N] HSO, + HOH -— C@HOH + N, + H,S0,

. Trong phan iing nay, ngudi ta thﬁang chon diazoni sulfat vi néu ding
diazoni clorid thi s& c6 phan ting phu tao thanh din chat cloro héa.

AINYClT —> A—Cl + N,

Pay 1a mét trong nhiing phuong phap dé diéu ché& phenol dugc st dung
rong rai.

b, Thé nhom dzazo bang hydro:

Khi dung dich mudi diazoni tac dung véi tac nhan khii héa, thudng dung
acid hypophosphord (H;PO,), nhém diazo sé& duge thé& biang hydro.

[CHs—N=NICl" + 2[H] —> CgHs + N, + HCI
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Phan dng nay dudc tién hanh trong dung dich alcol dun néng, hydro duge
gidi phéng ra til alcol khi chét nay chuyén thanh aldehyd.

Phan ting nay cho phép dung nhém amin dé dinh hudng mot nhém thé ai
dién ti vao vi tri mong mudn, sau dé loai nhém amin bang phuong phap trén.

Vi du: dé diéu ché p-dinitro benzen, c6 thé di ti m-nitro anilin. Dfiuq tién
acyl héa dé bao vé nhém amin, sau doé nitro héa, cudi cﬁung thuy phéan dé giai
phéng nhém amin r&i diazo hoa trong mdi trudng alcol dé loai nhom diazo.

NO, NO, - NO,
—~ QL — | —
NH, NHCOCH; ~ ~NHCOCH,
NO,
N02 N02 ) N02
> —_— [ . . cl- —
NH2 ' NEN
NO, NO, NO,

¢. Thé nhém diazo béng halogen:
Phan {ing ¢6 s6 @4 chung nhu sau:
ANX  —> A-X + N

— Thay th& diazo bang clor (phan dng Sahdmeyer - Gattermann).

Cho tac dung dung dich diazoni clorid véi dung dich déng (I) halogenid
véi su c6 mat clia acid halogen tudng Ung.
CuCl/HC1 '
ANYClT ——— Ar—Cl + N,
T. Sandmeyer ding mudi déng trong phén ing néi trén. Sau dé,
L. Gattermann thi nghiém thay bst déng cling c6 tic dung tudng tu. Vi vay
ngudi ta thudng goi day 1a phan tng Sandmeyer - Gattermann.

— Quaé trinh thay th& nhém diazo bing brom xay ra tuong tu trucng hop
thé& bang clor, chi khac 14 diung xtc tac CuBr.

CuBr/HBr
o

AN CL° AIN;' Br® —> Ar—Br + Ny

— Phéan tng thay th& nhém diazo bing iod xay ra khéng cin xtc tac, chi
cdn dun néng dung dich mudi diazoni va KI.

- _
AN CT —— AN T — A+ N

— Din chit floro héa-thue-t&8-chi-co thé.diéu ch& bing phuong phap
Schiemann véi acid floroboric. F(BF,): Chotic dung muél diazoni véi
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" dung dich c6 chiia acid boric trong acid flohydric 40%, s& thu dugc tha
diazoni floborat khé tan va bén viing. Pun néng chit nay sé thu dudge
florobenzen véi hidu suit 65%.

CHsN,* BE;, —> CHF + N, + BF

d. Thé nhém diazo bing nhém cyanid:

Phén tng thay th& nhém diazo bing nhém cyanid dugde thyc hién khi téc
'dung mudi diazoni véi KCN c¢6 CuCN xitic tac s& tao ra din chat nitril.

CuCN - S
CeHsN,t €1+ KON ———» CgHsCN + KCl + N,
Phan tng nay xay ra 6 ngay nhiét d6 thap.
e. Thé' nhém diazo bang kim logi:

Benzen diazoni clorid cé thé tao phiic véi clorid kim loai nang nhu Hg,
Sn, Pb, Bi. Ngudi ta thudng dung kim loai da phén ch1a that nhé d€ khii cac
phiic chat nay, loai nito va tao dan chat co kim.

CHsN,Cl  + HgCl, —>  CgHsN,HgCly

+ 2Cu
—N)" CsHsHgCl +  2CuCl
- N2 .

Phan ting niy mang tén A. N. Nes-me-ianép va dudc st dung dé€ didu ché
cac hgp chit co kim., -

g. Thé nhém diazo bing nhém nitro:

Muéi diazoni tac dung véi natri nitrit c6 déng lam xtc tac tao thanh din
chat nitro héa. :

NO, @ NG, @ NO, @
CH<L ° —» CHZ +
6H4\NHZ M 6H4\N2 Cl™ 6H4\N02 W

Phan tng nay cho phép diéu ché& nhiing din chit nitro héa ma khéng thé
thic hién dugc bing phuong phap nitro héa truc tiép.

h. Thé nhom diazo bang goc aryl (phan Gng Gomberg - Bachmann):

Muéi diazoni phén Gng véi cac hgp chit thom khéng c6 kha ning ket hgp
azo, trong dung dich kiém nuéc sé tao thanh hgp chit diaryl:

Ar—N*XT 4 Ar'H NaOH™ - Ar
(H,0)
X = C1, Br, OH, OCOCH,; *CH,COONa

Phan fing xiy ra theo cd ch& géc tu do. Khi c¢6 mit nhém thé & hop chit
thom (Ar'—H), phan fing xay ra g vi triortho hodc,para so véi nhém thé.
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i. Tdc dung vdi alcol:

Phan fing ctia mudi diazoni véi alcol xay ra theo nhiéu hudng, tuy thude
vao ban chit cla alcol va mubi diazoni. Vi du:

C.H,N,"HSO,” + C,H,OH — CH, + N, + CH,CHO + H,SO,

Phan ting nay dudc Griess tim ra ném 1864. Sau d6 (1887) Remsen thay
mudi diazoni sulfat bang diazoni clorid thi dugec:

CHyN,'CI” + CH,0H — CH,OCH; + CH + N, + HCl
(61%) (5%)

Né&u thay C,H.OH bing CH,0H thi anizol (C;H,—0-CH,) tao ra dén 70%.

Néi chung, cidc mudi diazoni méa trong phan ti cé chiia cie nhém hit
dién ti nhu Br, NO,, khi cho tac dung véi alcol thi hydro s& thay thé& nhém
diazo mét cach dé dang.

Br Dlazo héa Br Bf C2H5OH Br Br
De yén
Br

18.1.4.2. Phdn ing khéng logi nito
a. Phan u’ng ghép déi azo tao phdm mau

Day 14 loai phan @ng quan trong tao ra thudc nhudém azo. Phan {tng nay
thudng x4y ra véi cac hop chit thom c¢é chiia cac nhém thé loai I diy dién ti
manh nhu NH,, NHR, NR,, OH. - :

Mudi diazoni 6 nhiét 46 thip (0-5°C) tac dung véi amin thom va phenol
tao thanh din chit azo héa (con goi 1 azoic) thudng dung lam thude nhudm.
Phan {ing nay xay ra véi amin é méi truong acid nhe (acid acetic) (pH = 5-7)
hay trung tinh, phan @ng chi xay ra véi phenol ¢ méi truong kiém nhe. Néu
mdi trudng acid qua thi azoic cé thé hoat ddng nhung arylamin lai tao ra ion

+ .
C,H,N H,; khéng tham gia phan tGng thé& tiép dudc. Néu mébi trudng ki€ém qua
(pH > 10) thi phenol c6 thé phan ting con diazoic dudi dang diazotat

Ar-N=N-O K lai khéng tham gia phan dng thé ai dién ti.
Véi amin bac 3, phan @ng xay ra & vi tri para d6i véi nhém chic dé.
: (& . . ~CH;
Ne®P 3+ H N
©_ 2 _©>— CH,
+ NaOH CH3
— N=N N_
-HCl _@ \CH3
p-Dimethylamino azobenzen

(mau'vang bo)
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Co ché phan dng nay hién chua dudc giai thich mdt cach thoa dang.
Nhiéu tac gia dua ra co ché tudng tu véi cd ch& phan ting thé ai dién tu.

Oy + TR o o e
CH, q CH,
- O e
| CH,

— Véi amin bac nhit va bac hai, phan @ng tao thanh diazoamin, chit nay
khong bén, chiu tac dung cua acid lai chuyen ra aminoazoic.

Orwer + 10D gz Oy O
- HCl

Dlazoammobenzen
hoac: 1,3-diphenyl triazen

e e
p-Amino azobenzen -

- V& phenol phan dng xdy ra gidng nhu amin bac ba, nhling trong moi
trudng kiém.

O+ wlon + won —
@NzN—@—OH + NaCl + H,0

Hydroxy azobenzen

Amin bac 3 va phenol thudng phan ting & vi tri para, neu vi tr1 d6 da bi
thé& thi phan (ng xdy ra & vi tri ortho.

b. Phdn itng khu héa:.

Phan tng kh& mudi diazoni khac nhau tuy thudc dé manh yéu clia tac
nhén khi.

— Véi tac nhan khit manh nhu Zn/HCl, Fe/HCI tao thanh amin:
v - Zn/HCl _ '
AIN,Cl + ———> ArNH, + NH;
— Véi tac nhan khit y&u nhu SnCL,/HCl, Na,S tao thanh aryl hydrazin:

- SnCl,/HCI
AN, —2—  Ar—NH-NH,.HCl

Aryl hydrazin (90%)

Diazoni sulfoacid ciing cé.thé khii dén phenylhydrazin véi tac nhan khi
1a Zn va acid acetic. '
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[CH,—N=N] SONa + 2H —>  Cgls—NH-NH—SO;Na
CH—NH-NH-SO;Na + HOH —> CgHs—NH-NH; + NaHSO;

18.1.5. Ung dung ,
Hogp chit diazoic thlibhg duge dung 1Am nguyén ligu trung gian dé diéu

hy

ch& phidm nhudm azoic, nhiéu hgp ch&t thom ma ta khdng thé dat duge bang
phan ting thé 4i dién td truc tiép.

18.2. HGP CHAT AZOIC

Cac hop chit azoic 6 céng thic tdng quat 1a: Ar-N=N-Ar

Néu cae hop chat azo héa mach hé (nhu azomethan CH,~N=N-CH)
khéng bén viing thi din chit azo héa thom bén viing hon nhiéu do sy lién hgp
ctia nhém azo v&i nhan thom. '

Cé thé doc tén azoic bdng céch thém vin azo vdo giita hai tén

hydrocarbon. Vi du:

_CH;
OOy

Benzen azo p-dimethylaminobenzen
(p-dimethylamino azobenzen)

Ngudi ta con goi tit benzen azobenzen 14 azo benzen.
18.2.1. Phudng phap diéu ch&

18.2.1.1. Diéu ché azoic ¢6 nhén thom khéng hoat héa

_ Mudn didu ché azoic d6i xing (vi du azobenzen) ngudi ta thudng khit
nitro benzen ¢ méi trudng kiém (NaOH + Zn hay hén hong Na + alcol).

8 [H
2 CHs—NO, 'y Cli—N=N-Cgll; + 4H0

_ Muén didu ché azoic bat d6i xling, ngudi ta ngung tu nitrosobenzen véil
arylamin & méi trudng acid acetic.

18.2.1.2. Piéu ché& azoic c6 nhan thom hogt héa

Ngudi ta thusng dung phan dng ngung tu mudi diazoni véi phenol va
amin thom da dé cap d&n-¢-phén-trén-Théng-thuéng, § nhén thom diazoic
neudi ta thém nhém —SO4H @6 d&ho¥ tanrphdmmau tao thanh.
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- V -~ CH3
HO S—(: :}—N=N—<: :}—N + HC
3 ~ CH3

Heliantin
18.2.2, Tinh chat vat 1y

Azoic 1a chét rin ¢é mau, it tan hosic khdng tan trong nuée. Cé mdt s6
azoic don gian t6n tai dudi dang déng phin syn va anti.

o TN @/NzN/@
syn-Azobenzen | anti-Azobenzen
(hay cis) - (hay trans)
18.2.3. Tinh ch&t héa hoc

18.2.3.1. Hydro héa

Véi tac dung clla kém & méi trudng kiém, Lién k&t doi dutdc bao hoéa va
azobenzen chuyén thanh hydrazobenzen khéng mau.
2 [H]
CH—N=N-CgH; ——>  CgHs—NH-NH—CeH;
Né&u thay méi trudng kiém thanh méi trudng acid, phan ti ¢6 thé bi phan
huy va thu duge anilin.

41H]
CHs-N=N-CH; =~ ——>  2CeH;NH;

18.2.3.2. Oxy héa
Vé6i tic nhin oxy héa nhe (nhu nudc oxy gia ¢ mdi trudng kiém),

azobenzen chuyén thanh azo oxy benzen.

[O] 0°
CHyN=N-Cill; ~ —>  CeHyN=N-Cely

Cac tac nhin oxy héa manh (nhu kallpermanganat) c6 thé phan cit phan
tli dé tao thanh nitrobenzen.

4 [0]
CsHs—N=N‘C6H5 — 2 CgHsNO,

18.2.4. Ung dung

Phim mau azoic (hydroxy va amlnoazcuc) thudng dugc dung lam chi thi
mau va thudc nhudm. -

140




Chuong 19

CAC HOP CHAT MAU

Hop chit mau 1a nhiing chit ¢6 mau 8 trang thai rin va trong dung dich,
ttic 12 ¢6 kha ning truyén mau cho mét chat nén.

Trong chuong nay, ching ta s& xét d&n vai khai niém co ban vé méi lién
gquan gm’.a su hdp thu anh sang, mau va ciu tric phan t. Sau do6 sé khao sat
mét s8 kiéu chit mau nhu: cc nitrophenol, cac chit mau amin 13 dan xudt
clia triphenylmethan, ciac chit mau azoic va cac phthalein.

19.1. CAC KHAI NIEM CO BAN

Anh sang khi & qua mot chat thi duge hap thu chon loc (tlIC 12 hap thu mét
6 budc séng nio d6). Bing mét thudng, ta chi nhan duge mau cua tia khéng hép
thu. Tia hap thu va tia khéng hip thu hgp lai thanh dnh sang tring.

Sau day 1a d6 dai séng cha phan quang phé tréng thdy tudng {ing véi
mau cta tia h&p thu vA mau tréng thay.

Bang 19.1. D0 dai séng va mau

Pad dai séng A (nm) Mau clia tia hap thy Mau trong thay
400 - 435 _ L Tim Vang luc
435 - 480 Xanh lam . Vang.

480 - 490 Xanh la cay Da cam

490 - 500 : Luc xanh ‘ pé

500 - 560 Luc Nau

560 - 580 Xanh vang Tim

580 - 595 Vang _ Xanh

595 - 605 : Da cam Xanh luc
605 - 750 . Bo : Luc xanh
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Su chuyen dich ving hap thu tit budc séng ngin dén bude séng 16n hon,
nghla 12 chuyén mau ti ving d&n xanh la cdy (mau dam dan) hay goi 1a su
chuyén dich bathocrom. Hién tudng chuyén dich nguge lai v8 phia séng ngin
goi 14 sut chuyén dich hypsocrom. _

Mau ciia mdt chit khéng chi phy thudc vao su hip thu chon loc bude
séng cua 4nh sdng ma con phu thude vao cudng d6 anh sang hap thu.

Thude do cudng dé mau cua cac dung dich c¢6 mau 1a hé s6 hap thu phin
ti theo cong thic:

D

1c

Trong d6: D: méat d6 quang.
I: chiéu day 16p chat hap thu (cm).
C: néng d6 chat hap thu (mol/l).
Ngudi ta thudng biéu thi nét dic trung vat 1y cta tinh chit mau déi véi
cac chit c6 mau bang dudng cong hap thu.
Vi du: so d6 sau day b1eu thi dudng cong hip thu cua thude nhuom azo

trong alcol
F

Hé s6 hap thu e

v

Amax  Dg daiséng A(A)
19.1.1. Cac thuyét v& mau sée
19.1.1.1. Thuyét Cromopho vé cdc hop chdt hitu cocé mau

" Theo thuyé&t nay thi mau cta hdp chit 14 do trong phan tid ¢6 nhiing
nhém chita néi d6i. Vidu: ~C=C; —N=N-C— ; —NO, nhiing nhém nay
goi la cromopho (nhém mang mau). Ngodi ra, mudn ting cudng d6 cla mau va
dam mau thi trong phan tt, ngoai nhém cromopho phai c6 nhiing nhém sau:
-NH,, —-OH, -OR goi la nhém auxocrom (nhém tang mau). Nhém auxocrom
gdy nén ai luc ctia cac chiic thudc nhudm véi sdi ddng va thuc vat. Khéng cé ai

Ivc nay thi hdp chit mau khéng phaila-thude-nhudm.
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19.1.1.2. So lugce thuyét quinoid
Theo thuyét nay thi dai da s8 hgp chat mau déu ciu tao quinoid.

O w0

Thuyét quinoid duge diing rit phé bién. Cho dén nay, cong thic cliia né
thudng duge dung dé bidu thi ciu tao cia thude nhudm.

19.1.1.3. Thuyét mau hién dgi
Tia séng truyén di mét ning lugng E va E bién dé1 tiy theo dé dai séng.

c
E = h—
_ A
Trong dé6: . c: toc dd anh sang.

h: hing s6 Plank.

Tac dung ctia mdt tia sang 1én phan ti hitu ¢o thé hién & sy hap thu mot
phan ning lugng E tuong tng véi su chuyén mét dién ti vé mic nang hugng
- cao. Vi du: su chuyén dién ti tit mdt orbital lién két dén mot orbital phan lién
két 7*. Su khac nhav ctia cde miic ning lugng giita cac orbital lién k&t va phan
lién két trong hé lién hdp 14 nho hon trong cac orbital © riéng ré. Su lién hgp
lam cho viéc chuyén dién tt d& dang hon. Nhu vay, biic xa UV ¢6 @0 dai séng
ngin (ning ludng cao) tic déng dén cac dién ti m cta hé cic nhém chua no
riéng ré. Trong khi d6, 6 ving kha kién (400-800 nm), biic xa ning lugng thip
chi tac dung 1én cac dién ti gidi tda manh hon, nhu nhiing hé c6 lién két d6i
lién hop. Hién tudng chung vé cam gidc mau sic 1a lién quan dén sy thu nhan
mdt viing nio d6 ctia phé do mét ngudi. Su hap thu mau sic clia phé kha kién
bdi mot chét s& cho chat d6 mét mau sic dude goi 14 mau bd sung.

Tém lai, chit hitu cd hap thu ning ludng dé chuyén dién td v& mtic nang
lugng cao. Véi cac dién tit khic nhau thi sy hip thu ning lugng ciing khac
nhau. Trong trudng hop kich thich dién td o, d6i hdoi phai dung néng lugng
Ién, nhu vay A nhd, tuong tdng vdi bude séng & ving t ngoai mit ta khéng
nhin thdy duge. Khi kich thich dién tit # cfia hgp chét chia néi dbi cAn nang
llmng bé hon so véi trudng hdp kich thich dién tit 6. D61 v6i hgp chit ¢é chita
néi d6i lién hop thi viéc kich thich dién t cang dé dang.

Cac hgp chit chiia he néi d6i lién hgp thudng hdp thu ning lu’dng be (u?ng
v8i quang phd ving tréng thiy) nén ta thay ching c6 mau.
19.1.2. Nh6m mang mau

Mau sfc clia mét phén t 13 do sy ¢6 mit ciia nhiing nhém chiic khéng no
gol la nhém mang mau. Vidu:
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—NO, Nhom nitro

—N=0 - ~Niiroso
—N=N— Azo _
>C=O Nhém carbonyl

>@C< Ethylenic

Né&u chi ¢6 mo6t nhém mang mau thi khéng da dé xudt hién mau sdc: né
hap thu trong viing UV nhung phai lién hgp véi nhiing nhém mang mau khac
dé phan td c¢6 mau. Su ¢6 mit nhém mang mau lién hgp 1am dé dang chuyén
héap thu cuc dai vé phia séng dai v manh hon (higu {ing bathocrom), tic la vé
vitng phd kha kién. S6 nhém mang mau nhiéu hay it anh hudng tét sy xudt
hién mau sic khac nhau. :

Vi du: ¢éng thiic chung C,H,~(CH=CH),—C.H; ting vi nhiing chit khéng
mau cé n =0,1, 2; mau vang ¢6 n = 3; mau cam n = 6 v mau tim ddm n = 11.

Chit propanon la khong mau, nhung butandion cé mau vang va
pentatrion ¢6 mau vang cam:

CH3—$}3—CH3 CH3—(I%—IC|JfCH3 CH3—(“3—(”3—(E—CH3
O 0O 0O 000
Propanon Butandion Pentatrion

19.1.3. Nhém tidng mau (nhém trg mau)

Hgp chit ¢6 mau mudn tré thanh thudc nhudm thi phai hip thu A & vang
tréng thiy va cudng dd hap thu phai 16n. Mudn c¢b cddng dd hidp thu lén thi
trong phan td phai cé nhiing nhém giy nén su chuyén dich dién ti manh, gay
nén su phén cuc trong phan ti hoic phai ¢6 nhitng nhém cb thé tac dung véi
proton hay hydroxyl (H*, OH") dé hinh thanh nhiing ion tich dién.

Nhu vay, vdi quan diém hién dai (quan diém dién tt) nhém mang mau la
hé théng néi doi lién hgp. Sy hap thu dnh sang do cAc nhém mang mau giy ra
khong 16n 14m, do d6 chit dé chua thé 13 thude nhudém. Trong phéan t thudec
nhudm phai cé nhdng nhém trg mau, dé 1 nhiing nhém mang tinh aeid hodc
base c6.kha néng tén tai ¢ dang ion héa hoic bi phan cyc manh. Cac nhém nay
thudng dude gin 6 hai dau phén t cla thude nhudm dé tao ra qua trinh day
va hit dién td. Két qua 1a dién tich ion hodic dién tich nhém phin cyc § mot
miic d6 nao d6 phan b& déu khip hé théng lién hgp.

Vi du: trong trudng hgp nhan thom ¢6 nhém mang mau C hit dién ti thi
su gidi toa dién tit thudng khong di dé lam xuét hién mau ma can phai c¢6 mat
mdt nhém ting mau A diy dién t d&€n nhin thom va lam xuét hién mau.

| b@ | fj@-‘:}i Nhém tang mau
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‘Mau ctia mot chit phu thude rit 16n vao do pH. Vi du: methyl da cam:

+

(CH3)2N@N:N@m3H 2
OH"

Vang da cam (trong méi trudng kiém)

@ h |
(CH3)2N:<:>=N—NH-©—SO3H

Do (trong moi trudng acid)

Phan t{i ¢c6 mau phai chita nhiing nhém sau: -
— M6t nhém hut dién ti (-M): nhém mang mau.
— Mot hé thom: nhén benzen. :
~ M6t nhém déy dién t (+M): nhém ting mau (thuong 13 nhém -OH, -N<).
19.1.4. Sy hoa tan va kha ning nhuém
19.1.4.1, Thuée nhuém
Mot phén ti ¢6 mau chila phiam nhudém khi né hoa tan. Su hoa tan 1a do
nhém acid hoic base ¢6 kha ning tao mudi. Cac nhém nay ¢b thé 13 nhém téng
mau (—OH hoic ~N<) hojc mft nhém khéng c6 tinh chAt tang mau dudc lién

k&t véi phan tli chdt mau (-COOH; —SO,H), nhém nay khong tac dong dén
viée xuét hién mau ctia hgp chdt mia lam cho chit dé tan. '

Thudc nhudm 1a ion hay phan ti phan cyc manh chda hé théng ndi déi
lién hop (nhém chicC=C, N=N, C=0... nhom cromopho), trong hai dau phén
t& hay ion phai ¢ hai nhém hut va dfy dién tit dé gdy nén su chuyén dich
dién ti trong phén tu.

Hién c6 nhidu dinh luat ban thuc nghiém v8 mau dam hay nhat cua
thudc nhudm.

Vi du:

_ Mau dam khi mach lién hgp (hé thong noi d6i) dai.

_ Miic d6 chuyén dich ctia dién t& nhém trg mau 16n thi mau dam.

— Sy can d6i mat d6 dién ti trong ion hay phan ti, s¢ phén b& ion tich dién
hay dién tich gifta nhém mang mau va nhém tr¢ mau bang nhau thi mau
dam. Néu bién déng sy cin d61 mat do dién & thi lam cho mau nhat.

— Ngoai ra, theo co hoc Iugng té cta ly thuyét hap thu anh sang, khi ciu
tao nhém trg mau va hé théng ndi d6i lién hop nim trén cung mdt mat
phéng thi mau tré nén dam, trudng hgp trai lai thi mau nhat.

19.1.4.2. Cdc logi thuéc nhuém va héa chiét co bdn trong nganh nhuém

Phuong phép dua ch&t mai 180 soi hay vairdé1aqua trinh quan trong cb v
nghia quyét dinh cho viéc ap dung mét Hopl¢hat/hifu co nho d6 1lam pham nhufm.
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Ngugi ta thudng st dung cac chat khac nhau dé san xudt sgi nén cin
nhiéu phuong phap nhuém va nhiéu loai phdm nhudm. Nhitng chét khong
phin cye nhu polypropylen, dén nhiing chat phén cue trung binh nhu’ béng vai
va cudi cung 1a nhiing chit phan cuc nhu len. Tuy theo tinh chit clia 801 ma
ngudi ta ding céc loai phadm nhudém khac nhau.

Trong qua trinh nhudém, diéu cén thlet 12 phdm nhudm phai thim sau
phim nhuém phai di vao ben trong s¢i vai, phai git phdm nhudém trén sgi vai

cho chéec.
Sau day la mét s6 pham nhudém dang duge ding pho bién:
1. Phém nhuém chiza cic nhém phén cuc:

Trong phan ti thude nhudm cé chla ciac nhém ammosulfomc 'thtrdng lam
gia ting khi ning bén viing 481 véi qua trinh giat, tay, rua vi cac pham
nhudém tuong téc véi cic nhém phén cyc trong sgi. Phdm nhudm loai nay rat
thich hgp véi td lua, len vi ching 14 nhiing polypeptid chia nhiéu nhém phan
cuc manh.

Vi du: hgp chat 2,4-dinitro-1- napthol 14 mét acid, st dung dé nhudm len, lua.

2. Phém nhudm phén tdin:

La 10a1 thudc nhudém khéng tan trong nudc, nhung phén tan trong s¢i. Cé
tac dung t6t d6i véi nhidu loai sdi ¢6 dd phan cuc trung binh hay kém phén
cuc. Ngudi ta st dung phim nhudm phén tan duéi dang huyén phil. Trong qua
trinh nhuém, su hip phu thudc nhuém déi véi sgi thudng chém, dé ting
nhanh qua trinh &6 thudng thuc hién nhudm § nhiét d6 cao, si dung ap suét.

Vi du: loai phim nhudém dién hinh dudi dang phén tan la;

0 NH, |
O‘O 1-Amino-4-hydroxy
anthraquinon
O OH

A.) A L.y *
3. Phim nhuém hién mau:

Trong nhiéu trudng hgp, ngudi ta thu dude mau rit bén, dep bing cach
didu ché phAm nhudm ngay trén sgi bang phan tng ghép azo.

Vai dugde tdm dung dich B-napthol trong kiém. Khi nhiing vai vio dung dich
p-nitrobenzen diazonium clorid 6 nhiét d 0-5°C thi thu duge pham dé azo.
4. Phdm nhuém cdm mau:

Pé mau bén khi giit, ngudi ta st dung phuong phéap dang cac hydroxyd
kim loai d€ tao ra lién két giita vai va pham nhuém.

Phim nhuém cé chdt cim mau dé nhuém béng, len, lua, qua trinh
nhugém khé phtc tap. Cac thudc nhudm cdm mau thudng cé nhém phenol
mang tinh acid va mét vai nhom hiit dién t% nhu nhém carbonyl.
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Nhiéu muéi kim loai duge diing 1am chat cAm mau, théng dung hon ca la
cac mudi nhém, sét, crom.

5. Phém nhudém hoan nguyén:

Loai thuéc nhudm nay dudc chuyén thanh dang tan, sau d6 hinh thanh
thuéc nhudm khoéng tan trén s¢i. St dung chat khit d8 chuyén thude nhudém &
dang tan. Tai sinh pham nhuém béng cach oxy héa.

Vi du: indigo:

_ < N ~ Cham (Indigo)
=G  khong tan trong nudc)
. H O

Duéi tac dung cia chit khii natri dithionit (Na,S,0,) phém cham bi khu,
chuyén thanh dang leuco khéng mau.

o
: C\\ : /N Leuco indigo
RSN tan trong nudc, khong mau
o
H OH .

(trong méi trutbng kiém OH — ONa)
Hgp chat leuco thdm vao soi bong. Sau d6 dung OXy caa khéng khi oxy
héa dang leuco chuyén thanh indigo ¢6 mau xanh trén vai, sgi. '

Cac loai thudc nhuém hoan nguyén rat bén mau.

19.2. CAC NITRO PHENOL

Cac phuong phap diéu ché va héa tinh ctia hgp chét nay da du:dc nghién
citu trong cic chudng trude, 6 diy chi khao sat mau va kha néng taé mau.

Nhém nitro 13 nhém mang mau nhung mgt mlnh né khong thé lam xuat
hién mau: nhu nitrobenzen la chit khéng mau, néu gin thém mot nhém ting
mau —OH vao phén tu: nitrobenzen sé& lam xuédt hién mau. Céc nitrophéenol déu
c6 mau & trang thai rin va mau ndy ting trong dung dich kiém.

— Khi p- n1trophenol khéng & dudi H
dang mudi thi nhém ting mau con cip dién £ p |(|)|
trén nguyén ti oxy (hidu dng +M): '

@
g 90
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— O dang phenat, dbi dién t{ clia nhém ting mau c6 thé ddy vio nhan gay

ra sy giai toa dién ti 16n hon: e
1O

\

o N&x.
0

P

-~

Chu y:

— Trong dung méi khan it ion hod, cic nitro phenol cho dung dich khéng
mau hodc mau nhat.

— Trong ba hgp chit nitrophenol thi déng phan meta cho mau y&u hon (do
tao mudi), sy lién hgp 6 ddy khéng manh bang cac déng phan ortho va
para. Hiéu tng +M ciia nhém phenat khéng anh hudng dén nhém NO, &
vi tri meta:

—e —0 —
1O Te) @chg 10
éo\
N7 ® :g,
N N
-~ @/N? ' é\g‘
\Q ~
Sy Iién hop hoan toan Nhém NO, khong tham gia lién hgp

* 19.3. CAC CHAT MAU CHUA NHOM AMIN DAN XUAT CUA TRIPHENYL
METHAN

Nhém nay gébm cac din xuit amin héa chia triphenyl methan dude st
dung dudi dang muéi. '
19.3.1. Ciu triic

Triphenyl methan va alcol tuong ting ctia né (triphenyl carbinol) 1a
nhiing chit khéng mau:

o0 O
“H @ C‘/(f?

Triphenyl zﬁethan Tripheny) carbinol
Khi triphenyl carbinol chita mét hay nhiéu nhém chiic amin thi din xuft
dé goi 1a base carbinolic va khéng ¢6 mau (a).

Trong méi trudng acid, nhém —~OH bac 3 dudc proton héa (b) va dehydrat
héa, tao ra mdét carbocation, trong d6 dién tich duong dude gidi téa manh bdi
hién tugng mesome (C1, €2;-€3;-C4):
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|o| IO@H JHO

@ (b
N(CH3), N(CH;),

(CHE,)ZFIO%E@&@% (CH3)2§1@C@%(CH3)2 '
-

) ()
N(CH3), N(CH3),

i ol Hfcmy, oo N,
- -

S € ©)
N(CH3)2 ‘ N(CH3)2

(3 day sy mesome dé dang vi c6 hiéu ing +M ctia cac nhém amin (nhém ting
mau). Sy ¢6 mit cia nhém hydroxyl alcolic 14 cAn thiét cho vige xudt hién dién tich
dudng Céc dAn xuit tuong Gng cua tnphenyl methan trong dé thiu ch6 tin cong
ctia proton, 1a nhiing chét khong mau, dugc gol la céc base khéng mau.

(CH3)2N©-C@—N(CH3)2 Base khong mau clia (leucobase)
~ tim gentian

N(CHy);

19.3.2. Phuong phap diéu ché
Cac chat mau loal nay thudng dude diéu ché qua ba gial doan sau day:
— Téng hgp base khong mau bang cach ngung tu benzaldehyd vii

dimethylanilin.
— Oxy hoéa base khong mau thanh base carbinol véi tdc nhan oxy hoa nhe
(PbOy).
~ Tao mudi véi acid manh (HCI).
_N(CHz), PbO _CH,~N(CHy), HCl ® CoH,~N(CHy)
CHCL H;—N(CHa), 2, C 6H4 (CHs), H ~ <C6H4\ N(CH3),
Ill CeHs—N(CH;), HO ~CgH,~N(CHz), ' 9 CeHy~N(CHs)o
Rase.cachinolig, Xanh malachit
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19.3.3. Tinh chit
~ Cac chit mau & dang dung dich thay d8i theo pH.

Vi du: tim methyl ¢6 mau tim & pH > 6, mau xanh 1a cAy pH=5 — 2 va
mau vang é pH < 0,5.

— Khi hydro héa, chat mau s& tao ra mot base khéng mau:

O e O - 1
@/EN(CHg,)z > @/CH—@N(CH3)2 + HCl

Chét mau Base khong mau

— Néu mét base manh tic dung véi chit mau sé tao ra base carbinolic
khong mau:

Ora —  xon O~
C—@—N(CH3)2 Bt a , C@N(CH3)2 + KCl
o - @A)H
Chit mau Base carbinolic
19.3.4. Ch&t dién hinh

Céc ch&t mau din xudt cda triphenyl methan c6 ¢oéng thitc chung:

RasTaTE:

. R R, R, R,
Parafuchsin NH, NH, NH, H
Fuchsn | NH, | NH, | NH2Z | cH, |
Timgentian | NCHJ), | NCH), | | NCH), | oo
Xanhmalachit | H | NGCH) | NCH) | H |

Tim methyl 13 mét hén hdp clia céc din xuit tetramethyl héa,
pentamethyl héa va hexamethyl héa. _
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19.3.5. Ung dung

Fuchsin dude si dung trong vi triing hoc dé nhudém Gram. Céc chit mau
duge sit dung @& didu ché& muc va lam chét chi th1 do pH. Trong y hoc chiing
thudng duge dung trong khoa da.

19.4. CHAT MAU AZOIC

19.4.1. Pinh nghia

~ Chét mau azoic 13 hgp chit mang nhém chic -N=N- lién két véi hai
nhan thom. Ar-N=N-Ar' |

19.4.2. Danh phap
Ngudi ta thudng thém chii azo vao giiia hai g6c thom.

CgHs—N=N—-CgHjs - Benzen azo benzen (azo benzen)

@—N=N©—CH3 Benizen azo p-toluen
O .CH;  Benzen azo p-dimethylamino benzen
©_N N N ~CH; (hay p-dimethylamino azo benzen)
~ Céc chat mau azoic -dutc}c goi theo tén thudng dung (Heliantin...).

19.4.3. Phuong phap diéu ché

Cac phdm mau azoic duge diéu ché bang phan iing ghép d01 mubi dlazom
v6i phenol hodc arylamin nhu da trinh bay. ¢ muyc 18.1.4.2.

19.4.3.1. Téng hop hydroxyazoic

HO -

+ @OH — 'HO3S—©-N=NOH
HO3S—©—1(?TEN 8 < Tropeolin @ '

' OH — HO3S—.—N Nt

_ , ‘ Da cam @

G vi du trén, ngu?dl ta su dung dlazom caa acid sulfanilic

HO,S-C;H,—NH, dé diéu ché& phidm mau tan. Phan Gng ngung tu duoc tién
hanh trong moi trudng kiém.

-

19.4.3.2. Téng hop aminoazoic - R
CH
HO.S N=N c1 + N7 By, Hos N=N NZ 3
3@ @ > Hos~<ON=N-O

Phan ¢ng ngung tu t1en hanh trong mbi trudng a01d trung tinh ho#c
kiém nhe. :
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19.4.4. Ciu trac cua chit mau azoic

— Nhém mang méau —-N=N- lién hgp véi 2 nhan thom lam phin tu
azobenzen ¢6 -mau vang da cam nhung chit nay khéng tan trong nudc
nén khéng ¢6 kha ning nhuém mau. :

~ Nhém ting mau (trg mau): thudéng la nhém phenol hodc amin. Ty theo
su ¢6 mit etia nhém nay ma dung phuong phap diéu ché azoic hgp 1y. Cac
nhém nay lam ting dam dé mau cta phén ti va ting dd tan vi tao cac
phenat kiém.

—~ Nhém phén cuc: thuang 12 nhém -SOH va nhém —COOH. Nhém nay
lam tang d6 tan caa chat do tao thanh mudi.

Nhém mang mau

H03S—.—N N—@—N cH,

Nhém phén cue dé hoa tan Nhoém tang mau

19.4.5. Tinh chat

19.4.5.1. D6 phan cue

Cac hydroxy azoic (tropeolin, da cam) la nhu‘.ng pham mau acid (hay
anionic), cac chit nay tan trong nuﬁdc nhd tao mudi § méi trucng kiém cha
nhém —SO;H (nhém phén ciyc) va caa nhém —OH (nhém téing mau).

Cac amino azoic (nhu heliantin) ¢6 nhém acid lam ting d§ tan (-SO,H)
va nhém ting mau bazic (-N(CH,),). Pay 1a nhiing chidt ludng tinh, c6 tinh
base y&u clia cAc arylamin va 13 nhiing chit mau acid.
19.4.5.2. Su chuyén mau va pH

Cac azoic 1a nhiing chi thi mau: heliantin chuyén tit d6 — vang khi pH
tang (budc chuyén & khoang pH = 4).
19.4.5.3. Hydrogen héa -

Cac kim loai trong mdi trudng acid s& lélm mat mau do phan t bi cit dut.

OOy - O O

19.4.6. Ung dung

'Cac chat mau azoic duge st dung lam chat chi thl mau. Ching dudge dung
dé nhudém sdi thién nhién nhu béng va gan vao sl thién nhién nho nhiing
nhém phan cuc.

Véi cac azoic it tan, ngudi ta dung _phu?dng phap tgr{g hqu:héft mau ngay
trén sgi. S¢i duge nhing vao dung dich phenol (nhting ian 1) ré1 siy khé. Sau
d6é nhting sgi vao dung dich muéi diazoni (nhung lan 2) va phéan ting thuc hién
ngay trén sgi. :
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oN+O-N, O + OH'—-» OZN—©——N=NOH + HCI

(Nhiing 1an 2) (Nhing lan 1)

19.5. PHTHALEIN

19.5.1. Piéu ch&
Céac phthalein duge diéu ché béng phan ting ngung tu anhydrid phthalic
véi cac phenol khac nhau trong méi trudng acid.

: OH
& LD)-om
N A ' - H,O0 .
QLp + 2Oon — OL°
' | | i
O | 0

Phenolphthalein
Anhydrid phthalic bi phan cuc do H,SO,: '
| 0 " 0
_ 1 ' ] :
C, C,
Olr — Ok
; ¢
o'_\;{@ | O—-H

Sy phén cuc do proton acid

Carbocation (a) tdn céng phenol & vi tri para tao ra céc trung gian (b) va
(c). Chat nay proton hoa, ‘mét nude va chuyén thanh carbocation méi (d). Sau doé
carbocation (d) tin cong vao phan tii phenol thi 2 theo cing mét co ché (Sg). |

(I? ' ' il
C - | U ©
Qe + B — Lo o
gH | =
: (a)
1]
C\ +H® i
0 —_—
4 'Hzo
HO/C\Q'O_H
(C) .
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Fluoresceln duge téng hop ti resorcinol cung theo co ché trén. Phan Ung
bao gém dehydrat héa hai phan ti resorcinol.

HOUOH HO\©,OH _ HOC[O:Q/OH
9 o A
EI 0 Ej]:c/O
(|3 ii
O
Fluorescein

o

O_

19.5.2. Cau tric
Phenolphthalein tdn tai duéi nhiéu dang:
— Chét rén khong mau (céng thiic a), it tan trong nude, tan trong alcol.
— Dianion (b) ¢6 mau dd trong dung dich kiém ' (pH khoang 8,5).
— Trianion (c) khéng mau trong dung dich kiém manh (pH > 10).

@9 ® 0 : . e®
HO\©\ : LOH Na0\© O Nao\@ ©/0Na
C 0 e @
@[ o @ - ONa @I(')P}om
G & | T
(@ O ' (b) O - © 0

Ngudi ta nhan thady dang (b) va (c) giéhg cdu tric cia chdt mau din xuit
triphenylmethan c6 nhém —OH phenol 1a nhém tidng mau. :

Dang () tmmg ty nhu base carbinolic khong mau la nhﬁng chiat mau
amin héa dan xudt ctia triphenyl methan.

Nhu tit ca cac chdt mau, cac phenoclphthalin bi khi (Zn/méi trudng
kiém) thanh base khéng mau va bi oxy héa thanh dang c¢6 mau.

NaO 0 " HO OH
LT »n OO
X > QL™
CQONa CQONa
Dang ¢6 mau " Dang base khong mau

19.5.3. Ung dung

Phenolphthalin 13 chi thi mau dé do pH. N6 duge ding lam thudc nhuan
trang trong diéu tri.
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Fluorescein duge dung lam chit chi thi trong phén tich. Khi tac dung véi
brom sé& tao thanh Eosin ¢ mau hong.

Héng bengal 1a din chit tetraiod cta fluorescein dudc sd dung trong k¥
thuat hoéa sinh. '

Br Br
HO:@EOI@EOH
Br C Br

AN
Qle
/
C
Ii
O

Eosin
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Chuong 20

LIPID

8. Vzet dwo’c cong
BRI tnglycend)

20.1. PINH NGHIA VA PHAN LOAI

20.1.1. Dinh nghia
Lipid 14 cac hgp chét hitu co ¢6 trong déng vat va thuc vat, c6 thanh phan
cfu tao khac nhau, thuong 13 cac ester cua acid béo va déi khi 12 cac din xuit
khac (amid) chia acid béo. Céac tinh chat vat Iy chung cua lipid 1a khéng tan
trong nude, tan trong ciac dung méi hitu cd nhu benzen, ether, cloroform;
khéng bay hadi va ¢6 d6 nhét cao.
20.1.2. Phan loai
C6 thé chia lipid thanh 2 loai:
a. Lipid don gidn: 14 cic ester cua acid béo véi cac aleol khac nhau.
C6 thé néu 3 nhém lipid don gian chinh la:
— Triglycerid (chit béo) 14 ester cua céc acid béo véi glycerol.
— Cerid la ester cuia acid béo véi cac monoalcol ¢6 phan tit Iugng cao.
— Sterid 1a ester cua céc acid béo véi cholesterol.

b. Lipid phite tap: 1a loai lipid ma khi thiiy phén tao thanh cac acid béo, alcol
va cac chit khac.

C6 thé néu cac nhénrlipid phitetap chinh satw d4v;
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— Phospholipid 1a lipid ma phén ti c6 chda cac y&u t8 cau tric cua acid

béo, alcol, mdt gde acid phosphoric va thudng c6 thém cac base N; trong
dé6 glycerophospholipid c¢6 thanh phin alcol 1a glycerol va
sphingophospholipid c6 thanh phén alcol 14 sphingosin.

— Glyecolipid {Glycosphingolipid) 14 lipid c6 cac thanh phén ciu tao 12 acid

béo, sphingosin va monosaccharid.

20.2. ACID BEO
_ Khi thiiy phén cac chit béo, ta thu dugc cac acid béo khéac nhau tit 4 dén

26 carbon. Trit mdt vii trudng hgp ngoai 1¢, cac acid béo déu la acid
monocarboxylic ¢6 cdu tao mach théng va s6 chin nguyén ti carbon (s6
chfn nay 1a két qua ty nhién cha sinh téng hdp chit béo). Thuong gip
chc acid béo c6 ti 12 - 20 C.

Céc acid béo bao gém cac acid béo no va chuano (¢6 1, 2, 3, 4 day né1 déi)

(xem cac vi du 6 Bang 20.1), co thé gap céc acid béo alcol; vi du: acid ricinoleic
trong ddu thdu diu (Bang 20.1) hoic cac acid béo vong; vi du: cac acid
cyclopentenic c6 trong dAu dai phong té ¢6 céng thic sau day:

' n=10  Acid hydnocarpic
~COOH . )
D‘(CHz)“ 00 n=12  Acid chaulmoogric
: n=14 Acid hormelic
‘Bang 20.1. Mot sd acid béo thudng gap
. Sé Diém
Tén carbon Cautao chay (°C)
I O IS U S
| Lauric . 12 |CHy(CH)COOH M
| Myristic 1 14 |CHy(CHp),COOH - 8
| Palmitic | 16 |CHuCHp)COOH BB
| Stearic | 18 |[CHyCHp)COOH L9
Arachidic 20 | CH,(CH,)sCOOH 75
Acidchuano| [ I
Palmitolsic | 16 |CH{(CH,),CH=CH(CH,COOH (@) | 32
| Oleie .. 18 | CHy(CH,),CH=CH(CH;,COOH (is) __ _________I.._ 4
Ricinoleic__ | 18 | CH(CH);CHy{(OHICH,CH=CH(CH,,COOH (cis) | 5
Linoleic i8 Cl.-Ia(C_HZ)4CH=CHCHZCH=CH(CH2)7COOH7 5
________________________________ (CiS, Ci8) e e
Linotenic 18 CI_—|30I_-[20I'-|=CH_CHZCH=CHCH-ZCH=CH(CH2)7COOH »
________________________________ (cis, Cis, CIS) e eeeeeeeaeaee
Arachidonic 20 Cﬂi‘(C_HZ)“.(CH.zcHCHZ)“CHZCHZcOO -50
(cis{ cis, cis, cis)




— 86 liéu diém chay ghi & Bang 20.1 cho th&y diém chay cfia cac acid béo
chua no thip hon acid béo no ciing s6 C. Pidu nay dudc gidi thich 13 do
cac acid béo khoéng no ¢6 cdu hinh cis, do d6 mach C bi uén & lién két kép,
Iam cho viéc tao thanh mang luéi tinh thé khé khian hon so véi cac acid
béo no cé cdu dang mach thing nén dé& tao thanh mang tinh thé (xem md
hinh phén t& cic loai acid béo § hinh 20.1).

— Cac acid béo no 14 chét rén, con cac déng ding chua no 14 chit 16ng. Cac
acid béo khéng tan trong nudc va tan trong cic dung méi hitu cg.

(a)

(b)

(c)

Hinh 20.1. M6 hinh phan & clla cé&c acid béo
{a) : acid hexadecanoic
(b) : acid trans-9-hexadecenoic
(c) : acidcis-9-hexadecenoic
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20.3. CAC LOAI LIPID CHINH

20.3.1. Triglycerid (Triacylglycerol)
Triglycerid 14 triester chia glycerol véi cac acid béo. N6 la thanh phéin
chii y&u ctia cac chit béo thién nhién (md déng vat va dau thyc vat).

20.3.1.1. Cong thitc cGu tao chung cia chét béo

1
CH,—O—C—R
0

I}
CH—O—C—R'

. i
CH,—O—C—R"

(R # R # R")

Bang 20.2 cho thidy cac chit béo chiia nhifu gdc acid khéc nhau véi ty 18
khac nhau. :

Céc chit dAu chiia ham lugng acid béo chua no cao hon céc chit md, do
d6 ¢6 didm chiy thap hon. Piéu nay duge giai thich tuong ty nhu di néu trén
d61 véi che acid béo khi xem xét ciu tric phan tu chit béo qua md hinh phén
ti duge minh hoa ¢ Hinh 20.2.

(@)

Hinh 20.2. M hinh phan t(t cla triglycerid no (a) va chua no (b)
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Bang 20.2. Thanh phén acid béo clia mot s& ddu md thudng gip

Acid béo no (%) ' Acid béo khdng no (%)

Loai chitbhéo | ¢ C Cue Cie Cis Cie Cis Cia

Lauric | Myristic | Paimitic | Stearic Oleic |Ricinoleic| Linoleic |Linolenic

M& dong vat

Mé lon - 1 25 15 50 - 6 1

Bo | 2 | 10 | 2 | w0 | s | - | s | -
Mongusi | v s | s | s | e | - | o | -
Macavoi | - | 8 | 12 | 3 | 3 | - | 10 | -

Ddu thue vt

Dau dura 50 18 8 2 6 - 1 -

paungs | - S e s s | s |-
Dauoly | S s s | s | - | 7 | -
Daulec | S e s | e | - | 20 | -
Dhugai | s s o |- o | s
Dauthdudiu | - | B 1| 8 | s | a4 | -

20.3.1.2. Tinh chét vét ly

— Mot s6 chit béo & nhiét dé phong 14 chat ran (thi du: md bo, m3 ciiu), cic
chét béo khac 13 cac chit 1ong (cac chit ddu), didu nay do cdu tac cua
ching gy nén nhu d3 néu 3 phan ciu tao.

— V& d6 tan, cac chit béo khong tan trong nudc, dé tan trong dung méi hitu
co nhu benzen, cloroform, ether ddu hda, it tan trong alcol trit ddu cé cdu
tao cua acid béo alcol (dau thau dau).

— D s6i ctia ddu md cao, thudng trén 300°C.
— Ty trong ctia dau m& nho hon 1.
20.3.1.3. Tinh chét héa hoc ciia chdt béo
a. Cdc héa tinh co bdn:

— Thuy phéan:
Cac chit béo bi thuy phan tao thanh glycerol va cac acid béo:.
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[l .
(H—O-L=R CH,OH RCOOH
CH—o—('_'“b—R' SHOH_ CHOH  + RCOOH
-0 bR CH,OH R"COOH

+ Phén tng thiy phan duge thyc hién bang xdc tac acid hodc kiém. Thay
phéan bing kiém (NaOH, KOH) s€ tao ra glycerol vi cic mudy kiém ctia
cac acid béo (xa phong) nén dudc goi la phan tng xa phong héa.

+ Trong céng nghiép ngudi ta dung nhiét d va ap suft cao dé thily phan

- chéit béo, d6 12 "phuong phap thiy phan nguge dong".

+ Chc chit béo con bi thiy phan bing men lipase c6 trong co thé ngudi

va dong vat. :
- Phén tng cong hdp: 3

Céc lien k&t d6i cta cac gde acid béo chua no ¢6 trong thanh phan chit

béo cd thé tham gia cac phan ting hydro héa, céng hgp halogen...

+ Hydro héa cac chit béo léng xay ra tudng 461 dé dang, dung Ni lam
xtc the, nhiét @6 175 - 190°C, 4p sudt 1,4 - 2,7 atm, ta thu dudc san
phim la chit béo ran. ‘ :

Vidu:
CHZ_ OCOC 17H33 + 3H-, CHZ—_ OCOC 17H35
(EH_OCOC17LI33 '—;;" (I:H—OCOC17H35
CH,—0COC,;Hs; () CH,—OCOC;Hss

Qua trinh hydro héa néi trén goi 1a "su lam rén cac chit didu" 1a cd s cua
nganh cdng nghiép san xuit cac chat béo thyc pham.

+ Cdng hgp halogen: _

Cac acid béo chua no ¢é kha ning céng hop halogen vao lién két dai.

Brom cdng hop d& dang, iod hoat tinh quéa nhé, nén dé cong hdp iod,
ngudi ta st dung dung dich clor-iod (CII), hodc dung dich ¢én iod va HgCl,.

— Hién tugng chét béo bi "61™:

Céc chat béo dudi anh hudng cla anh sang, oxy cua khéng khi va dd Am
& c6 muti khé chiu. Qua trinh nay bao gdm sy oxy héa va thuy phén céac acid
béo chua no cé trong thanh phan chat béo. Phan ting oxy héa xdy ra & vi tri cac
lién k&t ddi, tao ra nhiing hdp chét peroxyd. Sau d6, mach carbon & vi tri lién
k&t dbi cii bi cit diit, tao ra nhitng aldehyd va acid ¢6 mach carbon ngan kiéu
acid butyric ¢é mui khé chiii: '
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o
--(CHp,—C=C—(CH,),— + 0, —>
oo mH
~~(CHy),~C—C—(CHy),— —
0—-0
—(CHy),—C—H + H—C—(CHy,—
-0 O ‘

— Polyme héa céac chat dau:

Bao gbm cac phan ting tut oxy héa va polyme héa va xay ra dé dang déi véi
cac chét béo ¢6 ham hudng cao cic gbe acid chua no véi 2 hoéc 3 lién két déi.

Vi du dién hinh 1a cac ddu triu va ddu hat gai, dudc goi 1a ddu khd. Cac
loai ddu nay & dang 16p méng, c6 kha ning tao 16p mang hiiu co bén, sang
béng, vi thé cac loai ddu khd dude diing 14 thanh phan quan trong clia son va
vecni. P& danh gia chit lugng ddu khs, ngudl ta ding chi s6 iod (phal > 150).

b. Cdc chi s6 héa hoc cua chét béo:
— Chi s8 acid: |
La s6 mg KOH cén thiét dé trung hoa cac acid tu do chiia trong lg déu md.

Chi s6 acid cang cao thi chit lugng ddu md cang kém (do hién tugng thay
phin va bi oxy héa).

— Chi s6 xa phong hoéa:

La 58 mg KOH can thiét dé trung hoa cac acid tu do va dé xa phong hoéa
cac ester chiia trong 1g ddu mé.

—~ Chi sb ester: _ _
La s6 mg KOH cén thiét dé xi phong héa céc ester chiia trong 1 g ddu md.

Chi s8 ester dugc xac dinh bing cach 14y chi s6 x& phong trit di chi s0
acid ctia ché& pham.

Chi s6 ester cang cao thi ddu md cang c6é cdu tao bdi cac acid béo ¢é phan
t lugng thép.

— Chi s6 acetyl:

La s6 mg KOH cén thiét dé trung hoa lugng acid acetic gidi phéng ra sau
khi xa phong héa 1g didu md da dudc acetyl héa.

Chi s6 acetyl dé xac dinh céc acid béo ¢6 chita alcol.
— Chi s6'iod: '
L4 s8 gam iod két hgp véi 100g dau md.
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Chi s6 iod cang cao thi chitng t6 ddu md cé céu tao bdi nhiéu acid béo
chua no, ¢6 nhiéu lién két doi. :

Dau c6 chi s6 10d tit 150 - 180 dudgc goi 14 dau kho, tit 100 - 150 la dau
niia khé va tit 75 - 100 14 dAu khéng khé.

20.3.2. Glycerophosphatid
Glycerophosphatid’lﬁ cac lipid dan xudt ti cac ester glycerophosphoric.
20.8.2.1. Acid phosphatidic
La cac triglycerid trong d6 mot acid béo dugc thay th& bing acid
phosphoric. Cac acid phosphatidic thién nhién cé ciu tric o mdt trong hai
goc acid béo 1a chua no.
o CH,—0—CO—R
p CH—O—CO—R'
@)

[l
o CH;—O—P—OH
OH

20.3.2.2. Céc ester phosphatidic ctia cdc aminoalcol

— Phosphalidylcholin (Lecithin) 14 mot ester ctia acid phosphatidic va cholin:

CH,—0—CO—R
CH-0O—CO—R'
0O CH;
CHz—O—II:’(;OCHZCHzTDIITI—CH3 |
4 CH,

_ Lecithin 1dn diu tién dugde chiét ra tit long dd tring va c6 trong cac lipid
cla da s6 cac md (ndo, tuy, gan...).

— Phosphatidylethanolamin (cephalin) 1a ester ctia acid phosphatidic va

ethanolamin:
q (I?H2—O-&—R
R—C—O0—CH 0O
&H,—0—P—0—CH,~CH,NH,
4o - ’
Ethanolamin

_ Phosphatidylserin r1a—ester—cua—acid phosphatidic va serin, la mét
phospholipid tudng tuy cephalin: :
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1l
0 CH—O—C-R

1l @
R—C— O—(IZH 9] ITTH3
' Il '
CHy—0—P—0—CH,—CH—COO -
(]) o~ . -
Serin

Cac cephalin néu trén cé nhiéu trong cic mé than kinh, gan, than, ed...
20.3.2.3. Inositolphosphatid

La ester ctia acid phosphatidic v8i meso-inositol, ¢6 trong mam lia mi.

CH,—0—CO—R
H—0—CO—R' OH
fe} OH
Il OH
Hz——O—li:’—O OH
OH HO

L g

Acid phosphatidic ~ meso-Inositol
20.3.3. Sphingolipid 7
" Sphingolipid c¢6 mét vai trd cdu tric quan trong, dic biét § hé théng than kinh.

D6 1 cac lipid dAn xuit cia aminoglycol ethylenic ¢6 cAu hinh trans 14 sphingosin.

CH3—(CHy)z. p!

H \CHOH—(IIH—CHon
NH, _
Nhém -NH, ctia sphingosin bi acyl héa bdi cac acid béo dé tao chitic amid.
20.3.3.1. Acylsphingosin (Ceramid)
CH;—(CHy) o\
I
HC_
CH-OH
CH—NH—%/\/\/\/\/\/\/\\/\/\/R
&Hon O
Ceramid
20.3.3.2. Sphingomyelin

La sphingolipid trong d6 nhém -NH, bi acyl héa, nhém -OH alcol béac
nhit bi ester héa bdi acid phosphoricva acid nay ester-héa véi cholin.
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CH;—(CHy) .

Gt
CH;~0—P—0-CH,—CH; _N—CHj
| & CH,
20.3.3.3. Cerebrosid
La acylsphingosin trong d6é nhém alcol béac nh#t tac mot lién két osid véi
mét dudng don (glucose, galactose).
Cerebroglucosid cé trong gan va la lach.
Cerebrogalactosid c¢é trong néo.
Vi du:
CH;—(CHy) 12

fl
HC

\(IZH—OH | ‘
CH_NH_.%‘/\/\/\/\/\/\/\/_\/
O HOH,C
O .
OCH
' HO
Cerasin

20.3.4. Cac lipid khae

20.3.4.1. Cerid
La thanh phdn c@a sap d6ng vat va thuc vat. La cac ester cua cac acid
béo véi monoalcol cao.
Vi du: cetyl palmitat c6 trong chét tring cé voi.
015H31COOCIGH33
20.3.4.2. Sterid '

La ester cua cholesterol véi acid béo.

CH3~(CH,);4—CO—0O
' Cholesteryl palmitat
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20.4. Y NGHIA VA UNG DUNG CUA CAC CHAT LIPID TRONG CONG
NGHIEP VA NGANH DUQC

Céc chat lipid ¢6 ¥ nghia y sinh hgc to 16n.

Trong s6 cac thiic 4n quan trong ctia co thé: protid, glucid va chét béo thi |
ch&t béo ¢6 du trit ning lugng 16n nhat: qua trinh chuyén héa trong co thé, 1
gam chit béo cho 9,4 Kealo, trong khi @6 1 gam glucid cho 4,2 Kealo, 1 gam
protid cho 4 Kcalo.

Trong co thé ddng vat va thuc vat, chit béo déng vai tro chat dy trit. M6t
s6 chit lipid nhu cac phospholipid c6 trong thanh phin mang t& bao, 1a yéu t&
ciu tric cd ban cia cac cd thé song.

- Trong cbng nghlep chat beo dung 48 sin xudt ; xa phong, son, veeni..

-~ Trong nganh Duge m{t s6 chidt béo dude ding lam dung méi pha ché
thudc tiém, lam ta duge thudc mé, thude dan, thude cao dan...

Mot s6 ddu mé c6 tac dung didu tri dic bidt nhu ddu dai phong ti chiia
hiii lao da, ddu thiu diu, ba dau dung lam thudc nhuén tdy.

20.5. XA PHONG VA CHAT TAY RUA
20.5.1. Xa phong '

La hén hgp cidc mudi kiém cla cac acid béo, trong phén ti cua ching cé
phdn ky nuéc 14 mach hydrocarbon ctia gbc acid va phdn ai nudc 14 nhém
carboxyl héa muéi. _

Do c&u trdc nhu vay, nén xa phéng cé tac dung nhii tuong hoa, phan ky
nude hoéa tan trong ddu, con nhém phin cyc hoa tan trong nude 1am cho chat
béo bi ph4n tan nho trong nuéc va bi ria di.

€] @
CcOO® N4
COO° N
Na® ©00C Nuéc
COQ®° N&® "
COO°P N&®

20.5.2. Cac chat tdy rita tdong hop

Xa phong ¢6 mét vai nhuge diém nhu kém hidu qua khi trong nuéde cé
mét céc cation khéc (nhu Fe, Ca 6 nuée ciing) vi tao thanh chit khé tan.

Vi vay, c4c nha héa hoc da tdng hdp céc phén tu khac ciing ¢6 phén ky
nudc va phan phan cuc goi la cac chit tdy rda (detergent) nhu cac Na
alkylbenzensulfonat (chittay rita-anionic):
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@
0\} /Oe Na

PV e Ve NG " d S“\\‘O

Natri alkyl benzensulfonat ' Natri laurylsulfat
Cac mudi amoni bac 4 ¢6 mach C dai ciing c6 tac dung tay ria va duge
dung nhu céc chat sat trang ngoai va 1a cac chit tdy ria cationic.
Vi du: ' S
CH;
| . @ 3 Of

CH;
Cetrimonium
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Chuong 21

CARBOHYDRAT (GLUCID)

_5 Trmh bay d‘u‘dc éa
. Bt, cellulose, glyco

21.1. PINH NGHIA, PHAN LOAI

- Carbohydrat con goi 12 cac glucid hay saccharid. Carbohydrat la cac hgp
chdt hén chiic polyhydroxyaldehyd, polyhydroxyceton va mét s din chit
ngung tu cua chiing.

Thanh phin nguyén td ctia carbohydrat gédm c6 C, H, O. Ching c6 cong
thiic téng quat 1a C_(H,0),. Carbohydrat 14 mét trong nhiing thanh phén
quan trong clia cd thé sinh vat, chiém téi gdn 80% trong lugng khé ctaa thuc
vat va khoang 2% cua co thé dong vat.

Trong thuc vat, carbohydrat duge hinh thanh do qua trinh quang hgp
xay ra nhd niang ludng Anh sing mit trdi va nhé xdc tac cia chlorophyl cé
trong la ciy xanh:

Tinh bét
Cellulose

6CO, + 6H,0 Amhsingmitudi oo, oy oo,

Dong vat khéng cé kha ning téng hop carbohydrat ma phai tiép nhan né
tit cac thuc pham c6 ngudn gdc thuc vat nhu tinh bét, cellulose...

Con ngudi su dung carbohydrat 18y tu thlic vat nhu tinh b6t 1am nguén
thifc ph&m chinh dé cung cip ning lugng can thiét cho su sdng. Tinh bét va
~ cac dang glucid khac (trit cellulose) dugc cd thé tiéu héa va hap thu nhd tac
" dung clia cac enzym thity phin trong &ng tidu héa. Cac dong vat &n cd ¢6 kha
ning thily phan celluloseé thanh glicose dé cung c&p cho cd thé.
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Carbohydrat ¢6 vai tro dac biét quan trong d&i v61 doi song con ngudi nhu
chiing cung cdp cho con ngudi luong thuec, thuc phim dé duy tri sy s6ng, lam
nguyén liéu cho cong nghiép vai sgi, gidy... phuc vu cho cude song.

Duya vao cdu tgo, ngudi ta phan carbohydrat thanh cic nhém sau:

21.1.1. Carbohydrat don gian (mbnosacchari_d)

La loai carbohydrat khéng th& thiy phan dudc thanh nhiing chat don
gian hon. Vi du: glucose, fructose.

Cac monosaccharid cé cong thitc tdng quat C,(H;0), vé1 m = n. Néu
monosaccharid ¢6 chiia nhém carbonyl aldehyd thi goi 14 céc aldose, con néu
c6 chita nhém carbonyl ceton thi goi 1a cac cetose.

Vi du-: aldohexor;e (glucose), cetohexose (fructose).
21.1.2. Carbohydrat phﬁc tap . |
Cé cong thiic téng quat 1a C,,(H,0), véi m = n.
Khi thity phén carbohydrat phiic tap s& tao thanh nhiéu phén ti monosaccharid.

Dua vao san phdm thiy phan , ¢6 thé phan carbohydrat phtic tap thanh
2 nhém: holosid va heterosid.

'~ Holosid: khi thiy phan chi tao thanh nhitng phan t monosaccharid.
+ Né&u holosid duge c&u tao tit 2 dén 6 phén ti monosaccharid k&t hop
thi dudc goi 14 oligosaccharid.
Vi du: disaccharid, trisaccharid, tetrasaccharid.
+ Holosid dude ciu tao ti hang ftram dén hang ngdn phan td
monosaccharid dude goi 1a polysaccharid.
Vi du: tinh bét, cellulose... :

_ Heterosid: 1a carbohydrat phic tap, khi thuy phan taora ngoai cac phin
t& monosaccharid con cé nhiing chat khong phai 1 carbohydrat thudng
goi 14 genin hay aglycon. Vi du: cac glycosid tim...

21.2. MONOSACCHARID - .
Monosaccharid ¢6 cong thiic téng quat C,(H,0), v6i m =n. Cb thé coi
monosaccharid 13 din chét oxy héa khéng hoan toan cua mot polyalcol trong
d6 c6 modt nhém OH alcol bi oxy héa thanh nhém carbonyl. 7
N&u nhém OH alcol bac mét clia polyalcol bi oxy héa tao thanh nhém
carbonyl sé& dugc cac aldose va . néu nhém OH alcol bac 2 cua polyalcol bi oxy
héa tao thanh nhém ceton thi s& thu dudc cac cetose. ' ‘

21.2.1. C&u tao cia monosaccharid

Trong s6 cic monosaccharid thi hexose (CH,,09 1a quan trong nhit.
Glucose 14 mét aldo hexose; 1a-don-vi c&u-triie-nén-cic carboliydrat khac nhu
tinh bot, cellulose, glycogen... Glucose c6lv4i trocguan trong trong cac qua trinh
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sinh héa xdy ra trong co thé séng. Mic khac, D-glucose ciing la mét
monosaccharid phé bién nh4t hay gip trong thién nhién. Do vay, d8 nghién ctu
cau tao ctia monosaccharid, trude hét 1a nghién citu chit dién hinh D-glucose.
Béng cac phuong phép dinh tinh, dinh lugng ngudi ta da xac dinh dude cong
~ thitc phén tit ciia D-glucose 1a C;H,,0,. V& mit cdu tao, c6 thé xac dinh céu tao
cua D-glucose theo phiuong phap ctia Kolle qua mét loat cac thi nghiém sau:
— Khi cho D'-gluco;s.e tac dung véi HI sé thu dudge dn chat 2-iqdd-n-hexan:
HI | ' |
CH,,O, = CH3-—CH2-CH2—CH2—(|3H— CH;
Piéu nay chiing t6 D-glucose c6 cdu tao mach thing, khong phan nhanh.
— D-glucose cho phan ting tao oxim véi hydroxylamin va tao phenyl hydrazon
véi phenyl hydrazin chiing t6 D-glucose ¢6 nhém carbonyl (>C=0):
+ H,N-OH e
2 - »  Oxim
CHeOs  — + CH;-NH-NH,

Phenylhydrazon

— Béng thi nghiém oxy héa D-glucose véi dung dich brom trong nudc thu
duge moét acid alcol ¢6 6 carbon chiing té D-glucose ¢6 nhém carbonyl -
aldehyd: ' '

BIZ / Hzo ) :

Acid gluconic
— Oxy héa manh D-glucose bing HNO, dic thu dudc diacid alcol c6 6
carbon ching té6 D-glucose ¢6 mdt nhém carbonyl aldehyd va moét nhém
OH alcol bac 1: . '
o HNO, dic o ' '
" CgHpjpOg @~ ——— HOOC (C,H;0,) COOH
' Acid glucaric
— Acetyl héa D-glucose véi tac nhin acetyl héa la anhydrid acetic sé& thu
duge mot hop chit ester véi 5 nhém agetyl: '
. 5(CH,CO),0 - ‘ o
— . C,H,0 (OCOCH,),
Penta-o-acetylglucose

CgH;20¢

Diéu nay ching té D-glucose c6 5 nhém OH va theo quy tic Erlenmayer
(mdi nguyén ti carbon chi c6 thé lién k&t véi 1 nhém OH) thi 5 nhém OH nay
phai lién két v6i 5 nguyén tli carbon khac nhau.

Nhu viy bing cic phan ting héa hoc trén cho thay D-glucose ¢6 cdu tao
mach khéng phdn nhanh véi 6 nguyén tu carbon, 5 carbon lién két v6i 5 nhém
OH va 1 nhém —-CHO. Difu-dé eénehialy Deglucose 14 mét aldohexose.
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Ciing bing cach tuong ty ¢6 thé xac dinh dude cfu tao cia D-fructose cd

cong thiic phan ti gidng véi D-glucose (C¢H,,0g) 12 mot déng phan clia D-glucose. -

' — Khi oxy héa manh D-fructose bing HNO, dic thi s& tao thanh hai acid
hitu co 13 acid oxalic ¢6 2 nguyén tit carbon va acid tactric ¢6 4 nguyén tu
carbon. Didu d6 chiing té D-fructose ¢6 nhém carbonyl ceton G vi tri thi 2
trong mach thang 6 carbon:

CHpOs —F—> HOOC—(IZH—(ITH—COOH + HOOC—COOH
' OH OH

_ D-fructose két hdp véi HCN sau d6 thiy phan s& tao thanh mot oxy acid
mach nhanh va khi khii oxy acid nay bang HI sé thu duge mdt acid hitu
cd 14 acid methyl n-butyl acetic (acid 2-methyl caproic). Piéu nay chiing
t6 D-fructose 14 mdt hydroxyceton c6 & nguyén ti carbon:

. OH
CeH1206 N, (C4H804)—(:3— CH,OH _HOH,
. CN
O HL
(C4H04)—C— CH,OH ——>  CHyCH-CH,
COOH o _ COCH

Bing céc phan ting héa hoc trén cho thay D-fructose 1a mot cetohexose.

C#u tao ciia cac monosaccharid khéc ciing duge ching minh tucong tu.

21.2.2. Héa l4p thé ctia monosaccharid

Tit cdu tao cla monosaccharid cho thdy ching la nhiing hgp chét hén
chiic polyhydroxyaldehyd hay polyhydroxyceton. Nhu vay vé mit cdu tao,
chiing déu c6 chiia cic nguyén ti carbon b&t d6i xiing. -

Vi du: triose c6 mot carbon bt ddi xiing, tetrose (4 carbon) c6 hai nguyén ti
carbon bt d6i xing... Nhu vay monosaccharid co mach carbon cang dai thi cang

c6 nhidu carbon bit d6i xiing. Do d6 cac monosaccharid c6 ddng phan quang hoc

do ¢6 carbon bat d61 xtng. Vi vay chi c6 héa lap thé méi c6 thé giai thich va mé ta

mét cach ddy da va chinh xac vi tri ctia cac nhom the (OH va H) & cac nguyén tu

carbon bat déi xiing cting nhu cac tinh chét Iy héa hoc cua ching.
Monosaccharid c6 thé tén tai § dang mach hé va dang mach vong ban
acetal. Hai dang nay cé thé chuyén héa cho nhau. Muébn biét rd hai dang ¢ong
thiic nay va su chuyén héa giita hai dang nhu thé& nao cin phai nghién ciu
timg dang mot. _ :
21.2.2.1. Céng thite hinh chiéu Fischer (cong thic dang mach hd):
N#am 1891, Emil Fischer dd dua ra cong thic hinh chiu clia nguyén tu
carbon ti dién. Cong thac hinh chifu duge chdp nhén ding dé mo ta héa lap
thé céc trung tAm bat dol.
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Nguyén tii carbon tu dién trong cong thiic Fischer duge biéu dién bfmg 2
duong glao nhau: dudng ndm ngang biéu thi cic lién két phla trude mit phing
trang glay, con dudng thang diing vuong goc véi dudng ndm ngang biéu thi cac
lién két & phia sau mit phéng trang gidy. V6i quy ude nhu vay, cong thic cia
monosaccharid don gidn nhit 14 aldehyd glyceric duge mé ta nhu sau:

' CHO ¢HO CHO
H—~CO—~0OH = H—C—OH = H+0H
CH,OH CHLOH . CH,0H
@ an (1D

Céng thitc hinh chiu Fischer dugc biéu dién trén ciing mit phing trang
gidy véi quy uée: khung carbon duge biéu dién bing dudng thing vudng géc
véi dudng ndm ngang md td cac nhém thé. S8 thi ty cia mach carbon ting tit
trén xuéng dudi trang gidy. Nhu vay céng thiic hinh chiéu cua aldehyd D-
glyceric duge biéu dién nhu c6ng thic (II).

Pé don gidn héa, cong thiic hinh chiéu Fischer cua cic monosaccharid
khéng cin bidu dién cac nguyen ti carbon trit 2 carbon & ddu va cudi mach.
Cac nhém th& OH dude bidu dién bang dudng gach ngang vuéng goc véi dudng
thing dlmg (bleu dién khung carbon), con nhém thé& H khéng can bidu dién.
Giao diém cua 2 dudng vudng géc 1a nhiing nguyén td carbon.

Vidu:
(llHO CHO CHO
@ H—(IZHOH = H+OH = :
CH,OH CH,O0H - CH,0H
: : Aldehyd D-glyceric
CHO - CHOH
0
©
CH,0H CH,OH
D-glucose D-fructose

Céng thic hinh chiéu Fischer ¢ thé quay mot -gbe 180° ma khong thay.

ddi ¥ nghia:
( ﬁ() 3 ‘-ICHon
'CH,OH CHO
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21.2.2.2. Céng thitc Haworth (cong thiic dang vong ban acetal)

Cong thic hinh chiéu Fischer da néu & trén chi md ta duidc
monosaccharid & dang mach hd v6i nhém carbonyl tu do. Khi nghién ctu vé.
tinh chét héa hoc clia monosaccharid cho thay ching khong cho nhiing phan
ting diy du cia mdt aldehyd hoic ceton. Ngoai ra con mdt s6 hién tugng khac
ma vdi céng thiic dang mach hd thi khéng giai thich duge nhu D-glucose 1a
mdt aldose nhung khéng tham gia mét s6 phan dng dic trung cta aldehyd
nhu phan iing véi thude thi Schiff, v6i natri bisulfit...

Khi cho D-glucose phan ang véi CH,0OH c¢6 mat HCI khi s€ tao thanh
methy] D-glucosid chi chiia mét nhém methyl va khi dun néng vé1 acid v ¢d -
thi glucosid d& bi thiy phin cho monosaccharid va alcol ban dau (tinh chit
ctia acetal) trong khi aldehyd binh thudng tac dung véi alcol c6 mit HCI s& tao
acetal. Né&u alcol 13 CH,OH thi acetal tao thanh s& chita 2 nhém methyl:

CH,OH /HCl | CH,OH/H* |
—C=0 = ~ —C-OCH; = ~ —(C—OCH,;
! ' 6H _ 6CH3
Ban acetal Acetal
: CH,0OH / HC1
(CgH;;05)—-OH = == (CeH;;O5)—OCH;
Glucose H,0/ H Methyl glucosid

Dung dich glucose trong nudc c¢6 hién tugng thay d6i gbéc quay (hién
tugng chuyén quay): o-D-(+) glucose ¢6 t°,, = 146°C khi héa vao nudec thi dd
quay cuc riéng ban dau thay d6i tiz +112° dén +52,7°. Con B-D- (+) glucose ¢
t°,. = 150°C khi hoa tanvao nude thi dung dich cé dd quay cuc riéng tang dan
t +19° dén +52,7°.

Su thay d8i d6 quay cuc clia méi dang nay trong dung dich nudc aé dat
téi gia tri can bing (+52,7°) goi 1a sy chuyén héa ning suit quay cuc.

Methylglucosid ¢6 2 déng phan: a-D-glucosid ¢6 t°,, = 165°C vé1 d6 quay
cuc riéng +158° con B-D-glucosid ¢6 t°,, = 107°C va d6 quay cuc riéng la -33".
Cac glucosid khéng khit duge thuéc thi Fehling va khéng cé hién tugng
chuyén quay.

Dé gii thich nhiing hién tugng dic bigt & trén cin phai cé mét dang cong
thiic déc biét (dang vong ban acetal) cua monosaccharid. Nam 1870, Kolle da
gidi thich viée glucose khong cho mét s8 phan (ng dic trung caa aldehyd do
né tao vong 3 canh ethylen oxyd:

CH,0H-CHOH—-CHOH- CHOH—CH—CH—OH
O

Sau d6 dén nam 1884, Tollens @3 dura darng cong thic vong ban acetal
(hemiacetal) cha glucose trong do nham aldelyd ctia glucose (cong thiic
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Fischer) c6 thé két hgp véi nhém OH alcol & carbon C, hoidc Cj tao thanh vong
ban acetal néi phén ti. Néu tao ban acetal véi OH & carbon C; s& tao vong ban
acetal 6 canh, con v6i OH 6 carbon C, s& tao vong ban acetal 5 canh. Cac vong
ban acetal nay tuong tng véi hop chét di vong:

ﬂ Furan ; m Pyran

'O O

Dén nim 1926, Fischer da chiing minh héa lap thé cia vong pyranose 6
canh cua glucose nd tudng ting vdi vong no cyclohexan nén c¢6 2 dang ghé va
thuyén. D& don gidn héa, Haworth d& dé nghi céng thiic dang phing clia vong
ban acetal cila monosaccharld véi vong 5 va 6 canh v6i cidc nhém thé (OH, H) 6

phia trén va dudi mat phing vong.

PE bidu didn cdng thic dang vong cia monosaccharid theo Haworth
ngudi ta quy udc nhu sau:

Xudt phat tit céng thic dang hinh chi€u Fischer cua monosaccharid, coi
vong ban acetal 13 chinh véi oxy 13 dinh vong, mach carbon xudt phat tu
carbon mang nhém carbonyl theo chidu thuan kim déng hé. Nhitng nhém thé& &
phia pha1 khung carbon trong céng thiic hinh chiéu Flscher sé biéu dién & duéi

mét phing vong Haworth va nguge lai.

Sau day la céng thiic vong Haworth ctia D-glucose va D-fructose:

H_ OH |
CHO c\] 6CH,OH
CH,OH CH,0H o
: D-glucose a-D-glucopyranose (Cong thitc Haworth)
(Cong thiec Fischer) (Cong thirc Tollens)
CH,OH
CH,0OH 42?H 6 CH,OH \CHLOH
O O )
— by =
CH,OH CH,0H A .
D-fructose a-D-fructofuranose (Cong thic Haworth)
(Cong thikc Fischer) (Cong thire Tollens) ‘

Péi véi D-glucose ¢6 2 kha ning tao vong ban acetal: vong 5 canh (tuong
ing v6i vong furan) va 6 canh (tudng {ing véi vong pyran). Van @€ dat ra la
dang vong nao chiém ud th& hdn. C6 nhieu phudng phap dé xic dinh d6 lén
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cta vong ban acetal cia D-glucose xem vong 6 hay vong 5 chi€ém uu thé€ hon
trong d6 c6 phuong phap cta Haworth. Co sd cla phudng phap nay dua vao

cac phan {ing sau:

— Lam phan {ing cua dang déng vong cia D-glucose vdi methanol cé6 mit

HCI khi tao thanh methyl glucosid: .

+ Déng vong 6 canh:

CHO CH,O0H CH,OH
S O\CHOH CHOL O‘CHOCH
- ' HCl 3
CH,0H

+ Déng vong 5 canh:

CHO SCH,0H sCH,OH
sCHOH s CHOH
O CH,OH 0

==« JCHOH —2— <~ TCHOCH;

HCl . 2
CH,OH -

Methyl héa cac nhém OH ctia dang vong bing dimethyl sulfat trong méi
trudng kiém sé tao thanh ester vao ca 5 nhém OH:

+ Dang vong 6:

CH,0H CH,OCH;
O\CHOH (CHL,30, OCHO\CHOCH
NaOH 3,0

OCH; OCH;

+ Dang vong 5:

s CH,OH s CH,0CH
s CHOH - s CHOCH,
0 0
. (CH;,),S0, ~
4 1CHOH —W 4 OCH3 ;CHQCH3
3 2 3 2
OCH;

Sau d6 lam phan Ging thuy phn_trong méi trudng acid: -
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CH,0CH;
o,
OCH, CHOCH;

OCH; OCHj4

CH,OCH,

HOCH;

0
~
OCH, ~CHOCH;

OCH;

CH,0CH; -

'H,0 /HCl lodng O

> {OCH, CHOH

OCH; OCH,
’ CH20CH3

HOCH,
H,O / HCl lodng O

~
- Gem, CHOH

OCH,

Khi thty phéin san phim methyl héa trong moéi trudng acid chi ¢6 nhém
OCH, & carbon C, bi thuy phan. Sau dé oxy héa biang HNO,.

+ Néu dang vong 6 canh thi vi tri bi oxy héa sé la C,, C; va s& thu dugc
san pham 1a mdt chat khéng hoat quang:

CH,OCH,
O\
OCH, CHOH

OCH; OCHs

——————

COOH
OCH;

OCH,
- COOH

Acid 2,3 4-trimethoxy glutaric
(Khong hoat quang)

0,
OCH,

+ N&u dang vong 5 canh thi vi tri bi oxy héa s& 1a C,,.C, va khi d6 san

pham sé& 1a mét chit hoat quang:

CH,OCH;

CHOCH;
8)
~
OCH, CHOH

OCH,

COOH
HNO, OCH,
— OCH,

COOH

“Acid 2,3-dimethoxy succinic

Trong thuc t& thu dugde san phim oxy héa chinh 1i acid 2,3,4-trimethoxy
glutaric. Do vay D-glucose ton tai chii yéu & dang vong 6: D-glucopyranose.

CHO

CH,O0H
D-glucose
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HO_ H : ,
CHO 01 CH,OH
, =0

CH,0H H,0H
- D-glucose. = - B-D-glucopyranose

I

Dang cong thiic vong ban acetal ctia D-glucose tén tai & 2 dang dong
phan lap thé khéc nhau vé cfiu hinh & carbon C,. Hai dong phan ndy goi 12
déng phan o va B. Ching c6 thé chuyén héa cho nhau trong dung dich nude. o
va B khéng phai la d6i quang ma la nhiing cép déng phan lap thé khéng 46i
quang. Nhitng déng phén lap thé khéng d6i quang clia cic monosaccharid chi
khac nhau 8 cau hinh clia carbon mang nhém OH ban acetal goi 1a déng phén
anomer, hai dang nay chuyén héa cho nhau. Vi vay din dén tinh chit dic biét
ctia glucose: hién tugng chuyén quay (su thay d61 tri s8 goc quay cuc). Su
chuyén quay c6 thé dugc giai thich b3i sy md va khép vong cia cac déng phan
« vi B-D:-glucopyranose (dang vong ban acetal). Trong dung dich nudc ching
déu chuyén qua dang mach hd, tao thanh hén hgp can béng cb ca dang o va B-
D-glucopyranose (vong 6 canh) va dang a- va B-D-glucofuranose (vong 5 canh).
So db chuyén héa ctia D-glucose c6 thé mé t4 nhu sau:

CH,OI1 CH,0OH
' O 0]
B-D—glucopyranosé - on-D—glucopyranoSe

J

CH,OH |
e ”

.C\

H

CHoH o DElveose N CHOH

0 | _ 0

B-D-glucofuranose a-D-glucofuranose

Nhung cht yéu la dang vong 6 canh, chi€ém téi 95%. "Khi ké&t tinh
D-glucose trong alcol thu duge ddng phan B, con khi két tinh trong pyridin sé
thu duge déng phan a. Gifta déng phan o va B ngoai sy khac nhau vé géc quay
cuc chiing coén mét vai tinh chét héa hoc khac nhau. Vi du khi cho tac dung vdi
acid boric thi chi c¢é6 ddngphan-o-cho-phan-ing(do-2-nhém OH é C,, C; ciing
phia mat phéng vong), con déng phan Bkhdng clio phan Gng:
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CH,OH . CH,0H

+ HBO,  —
(B(OH);) o\
9~p-on

Khi hoa tanvao nude thi 2 dang nay chuyén sang nhau tao mét c4n bing
va di d6i véi su thay d6i goc quay cdc va hén hgp cin bang u:ng véi 62% dong
phan B va 38% dbng phan a caa glucopyranose.

Hién tugng chuyén quay la mét minh chitng chic chén cho dang céng
thic vong cua D-glucose. '
21.2.2.83. Cong thizc cdu dang

Nhu trén da nédu, dang cong thic vong cia D-glucose tuong ting véi di
vong 5 canh (furan) va 6 canh (pyran) nhung dang chu yéu 1a vong 6 canh co
tén la glucopyranose. . '

‘Vong nay tudng iing véi vong no cyclohexan. Vi vay trong khong gian tén
tai céc cdu dang sau: '

Cl ' 1C B2 2B
O
3B
Theo River, ciu dang C1 14 bén nhét vi ¢6 nhiéu nhém OH c6 lién két
vanh (equatorial). Vi vay cac monosaccharid déng véng 6 canh thudng c6 ciu

dang ghé (C1).
Vong 6 canh clia monosaccharid tén tai & 2 cdu dang gh& C1 va 1C:

T4t ¢ca cAc monosaccharid vong 6 canh déu c6 kha ning tén tai theo 2 ciu
dang trén.

Nhu vay a-D-glucopyranose cb thétﬁn tai 2 ciu .dang ClvaiC:
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Dang C1

-D- -glucopyranose

Trong dang Cl: a-D- glucopyranose ¢6 cac nhéom OH va CH,OH c¢6 vi tri
equatorlal (nhém thé& huéng vanh (e)) trit nhém OH ban acetal 8 vi tri carbon
88 1 ¢6 vi tri axial (nhém th& huéng truc (a)).

Coén trong dang 1C thi cac nhém th& OH va CH,OH déu cé vi tri axial (a)

trit nhém OH & carbon s8 1 ¢ vi tri equatorlal (e). Trong 2 dang dé6 thi dang
C1 bén hon 1C vi cac nhém OH va CH,OH ctia dang C1 ¢6 nang lugng thip

hon dang 1C.

Céac monosaccharid khac nhau thi cac nhém OH va CH20H c6 vi tri tuy
thuéc vao ting chét cu thé.

Vi du:
CH,0H HO CH,0H
0]
HO :
HO
OH OH
o-D-manopyranose a-D-galactopyranose

21.2.3. Danh phap ctia monosaccharid

21.2.3.1. Danh phdp quéc té

Ten ctia monosaccharid xuat phat tit tén theo tiéng Hy Lap chi s8 nguyen
tlt carbon céng thém tiép vi ngit "ose™

Vi du: CHO, : Tetrose
C;H,,05 : Pentose
CH,;O; : Hexose

~ Ngoai ra con tiy thudc vao cdu tao ma chiing con cé thém tiép diu ngit
khac nhau.

- D61 véi dang mach hd:

+ Nhém carbonyl cua monsaccharld 14 carbonyl aldehyd th1 cOng thém
tiép ddu ngii "aldo" con carbonyl ceton thi thém "ceto™.

Vidu:
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CHZOH

(}ZiIO CHZOH l
CH,OH CH20H
CH,OH _ CH,OH
Aldotriose Cetotriose Aldohexose Cetohexose

+ Tuy theo vi tri nhém OH § nguyén t carbon bét d6i xting gin véi nhém
OH alcol bac 1 nhit (hay néi cach khac 1a & nguyén tit carbon bat do1
xting xa nhom carbonyl nhét) ma c6 thém ky hidu D hay L. Néu nhém
OH nay 4 cung phia véi OH caa aldehyd D- glycerlc (6 phia phai khung
carbon trong cong thiic hinh ch1eu Fischer) thi xép vao dudng day D (vi
‘du: D-glucose) va ngude lai thi xép vao day L (vi du: L-sorbose):

CHO ~ CH,OH
0
CHO ‘{CHO
CH,0H CH,OH CH,OH CH,0H

Aldehyd D-glyceric  Aldehyd L-glycen'c D-glucose L-sorbose

— D61 véi dang vong ban acetal

Tén ctia monosaccharid duge goi theo tén vong. Vong ban acetal 5 canh
tudng ting véi di vong furan c¢on vong 6 canh tuong ng véi di vong y-pyran:

O
o O
Furan y-Pyran

C#4u tao tén cho cong thii¢ dang vong nhu sau: tén clia monosaccharid
dude goi theo tén riéng cua chung cdng véi tén vong ban acetal va thém tiép vi
ngii "ose"

Vidu:
CH,0H . CH,OH
O o
~ CH,OH
~ a-D-glucopyranose B-D-fructofuranose
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21.2.3.2. Danh phdp théng thuong
Tén monosaccharid dugde goi theo ngudn géc.

Vi du: glucose, galactose, fructose, manose...

21.2.3.3. Danh phdp Kahn - Ingol - Preglog (danh phép R, S)

Danh phap nay khéng théng dung nhung do6i khi duge su dung trong
nganh Dugc dé goi tén cac thude.

Vi du:
CHO

CH,OH

: D-glucose
(2R, 38, 4R,-5R) penta hydroxy 2,3,4,5,6-hexanal

CHO

CH,OH
D-galactose
(2R, 38, 48, 5R) penta hydroxy 2.,3,4,5,6-hexanal

21.2.4. Pong phén cua monosaccharid

Do dic diém cdu tao, monosaccharid c6 2 loai déng phén chinh: déng
phin cdu tao va déng phén quang hoe.
21.2.4.1. Déng phén céu tgo

— Péng phan hd bién:

La ddng phéan do can bing h bién giita dang mach hé carbonyl ti do vdi
dang vong ban acetal va gifta vong 1én véi vong pho (vi du: pyranose véi
furanose). '

D-glucose trong dung dich nudc c¢d cin bang hd bién gitta dang mach hé
carbonyl tu do v8i dang vong ban acetal: '
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_ H\ /OH ' H\ : /OH
CHO c\I Cﬁ
CH,OH CH,0H CH,OH
D-glucose o-D-glucopyranose a-D-glucofuranose

Nhu 6 phén ciu tao da chiing minh, dang vong chinh cta D- glucose la
vong 6 (pyranose).

— Déng phén epimer:

La cac dong phén cfu tao do sy khéc nhau & cdu hinh ctia mot nguyén ti
carbon bat d81 ctia monosaccharid.

Vi du: hexose (C;H,,0,) ¢6 cac epimer sau:

CHOH  CHO

""""""""""""""""""""""""""""""""" _I,—:- phan khic nhau

;—:- phédn giéng nhau

D-glucose D-fructose

Doéng phan aldo - ceto 1a mét dang epimer.
— Déng phan anomer (hay con goi 1a déng phan a, B):

béng phan anomer do sy khac nhau v& vi tri nhém OH ban acetal ctia
monosaccharid trong céng thic dang vong. Néu OH ban acetal & phia phéai
khung carbon, cung phia v4i nhiéu nhém OH hon trong céng thiic hinh chiéu
Fischer ho#c 1a & phia duéi mat phing vong trong céng thic vong Haworth thi
goi 1a dong phéin a va ngude lai 1a déng phan B

D-glucose ¢6 2 dong phin anomer:

+ o-D-glucopyranose:

H @E)
> CH,OH
O
O =
H,OH

Cong thitc hinh chiéu Fischer Cong thitc vong Haworth
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+ B-D-glucopyranose:
C/H CH,OH
\(L | o0B)

CH,OH
Coéng thifc hinh chiéu Fischer

Cong thifc vong Haworth

Tudng tu nhu vay D-fructose c6 2 dbng phén a, B:

CH20H HZOH
o-D-fructofuranose - D-fructofuranose

21.2.4.2. Péng phédn quang hoc

Monosaccharld c6 déng phan quang hoc do c6 carbon bét ddi XIIng Cong
thitc tinh s6 déng phin quang hoc theo cong thic chung: 2° v6i n 1a s8 carbon
bat 461 xtng, hinh thanh cac cap 481 quang va hén hgp racemic.

a. Ciu hinh tuong d6i: Kkhi xét cac dong phén quang hoc cua
monosaccharid, ngudl ta lién hé véi cdéng thdc hinh chi€u Fischer cua
monosaccharid don gidn nhat 12 aldehyd glyceric:

CHO | CHO
CH,0OH CH,OH
Aldehyd D-glyceric Aldehyd L-glyceric

Monosaccharid c6 nhém OH ctia carbon bat d6i xfing cudi cung (carbon
b4t d8i xling 6 xa nhém carbonyl nhit) cung phia véi OH cta carbon bat dé1
xing cua aldehyd D- glycerlc (4 phia phai khung carbon trong cdng thic hinh
chiéu Fischer) thi dugc x€p vao dudng day D va ngudc lai la day L.

Nhu vay diay D va day L ctia monosaccharid trong cong thic hinh chleu
Fischer, chi xét dén vi tri cAc nhém th& 6 mét trung tdm bat d6i xting cudi
ciing ma khéng xét dén cac trung tim bit d61 xing khac.

HAu hét cic monosaccharid cé trohg thién nhién déu thuéc day D. Nhu
vay ti hop chat monosaccharld don gian nhdt 1a aldehyd D-glyceric cé 3
nguyén ti carbon néu mach carbon dude kéo dai thém s& tao thanh mdt chudi
cac monosaccharid day D khacnhau:
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(IZHO
H(IZOH
CH,0H
D-glyceraldehyd
| | l
(IiHO (IJHO
H(IIOH HO?H
HCIIOH ' HCIIOH
CH,OH - CH,OH
D-erythrose : D-threose
——
ICHO (lZHO (jIHO -(FHO
H(IJOH HO(IIH H(IZOH HO(IIH
H(FOH H(|30H HO(IZH _HO(IZH
H(lf',OH H(IZOH H(IZOH H(IIOH
CH,OH CH,OH CH,OH CH,0H
D-ribose D-arabinose D-xylose D-lyxose

T T T

CHO CHO ‘ CHO CHO  CHO CHO CHO CHO
HCOH HO(FH H(EOH HO(IZH HCOH HOCH H(IZOH HOCH
HCOH HCOH HO(IZH HOCllH H(FOH H(IZOH HOCH HO(FH
H(EOH H(FOH HCOH H(|JOH HOCH HO(i':H HOCIZH HOCH
HCOH H(IIOH HCOH H(IZOH HCOH HCOH HCOH HCOH _
CILOH CH,OH CH,OH CH,0H Cmon CmoH CH0H CHOH
D-allose D-altrose D-glicose D-mannose D-gulose D-idose D-galactose D-talose
Hinh 21.1. Mét s6 dudng day D xudt phat tir D-glyceraldehyd
Céc aldose c6 4 nguyén tit carbon, néu cac nhém thé & 2 carbon bat d6i xiing
¢6 ciu hinh tudng d6i gidng nhau (cdc nhém OH 6 cing mdt phia khung carbon
trong céng thiic hinh chiéu Fischer) dugc goi 1a erythrose va ngugce lai g01 1a

threose. Xu#t phat tir tén erythrose va threose, ngudi ta di dua ra cac tiép dau
‘ngit erythro va threo dé chi c&u hinh ctia cac phan tili ¢6 2 carbon bat déi.

Vi du: C,H;0,

CHO CHO CHO CHO
CH,OH CH,OH CH,OH CH,OH.
Cip déi quang erythrose Cap doi quang threose
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b. C&u hinh tuyét dbi ctia monosaccharid duge thé hién 6 cdu hinh ctia
m?i carbon bat d6i theo danh phap R-8. Vi du D-glucose ¢6 cdu hinh tuyét dosi
132 (2R,38,4R,5R) pentahydroxy-2,3,4,5,6-hexanal.

21.2.5. Tinh chit ctia monosaccharid

Monosaccharid déu § trang thai rin, két tinh, phan 1én chiing cé vi ngot,
bi phén hiay béi nhiét. Dé tan trong nudc, khong tan trong dung méi hitu co.
Dung dich trong nude c6 hién tugng chuyén quay (thay déi géc quay cuc) do c6
cAn bing gitia 2 dang ddng phanava .

Do dic diém ciu tao, monosaccharid cé nhidu tinh chit héa hoc dic biét,
c6 thé phan thanh 3 nhém tinh chit héa hoc chinh: :

- Phan ting ctia dang mach hé carbonyl tu do.
- Phan tng ctia dang vong ban acetal.
- Phan ving c¢tia toan b phéan ti.

Sau ddy la tinh chét cta tiing nhém:
. 21.2.5.1. Phdn téing ciia dang mach hé

a. Phan &ng oxy hoa: _
Dang mach hé do ¢6 nhém carbonyl nén monosaccharid dé bi oxy hoa.
Tuy tac nhan oxy héa c6 thé tao thanh cic sdn pham khac nhau.

— Oxy héa nhém carbonyl tao acid polyalcol (acid aldonic).
+ Oxy héa bing Brom trong nuéc é pH = 6:

CHO COOH
Br, / H,O
_—
(pH=06) i
CH,OH CH,OH |
D-glucose Acid D-gluconic :

+ Oxy hoa béng thudc thi Tollens (Ag"/NH,0H):

CHO COOH
Thuéc thit Tollens :
> + Agl
[O]
CH,OH g CH,OH
D-glucose Acid D-gluconic
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+ Oxy hoa véi thuée thii Fehling (Cu**/muéi kép K, Na tactrat):

CHO - COOH
Thudc thir Fehling -
0] > + Cu,O¥
CH,OH S CH,OH
D-glucose ' Acid D-gluconic ~

Khi oxy hda cac monosaccharid bang thudc thit Tollens, Fehling thi phan

{ing xay ra trong méi trudng kiém nén cic aldose va cetose c6 hé bién enol

—~ ceton, vi vy cac aldose va cetose cho ciing m{t san phim la acid aldonic
sau d6 bé gy phan tt tao hdn hop cac acid hiiu co:

CH,0OH - CHOH CHO
| _
Y OH"/H,0 OH
CH,0H : CH,0H CH,OH
D-fructose {Dang endiol) D-glucose
(Dang cetol) (Dang aldol)

Phén ting oxy héa glucose bing thudc thi Fehling tao san pham phu 1a
tia dé gach Cu20 dudc Gng dung trong sinh héa lam sang dé kiém tra nhanh
lugng dudng cé trong nude tidu cta bénh nhin tiéu dudng.

Acid aldonic ciaa D-glucose cé tén 14 amd D-gluconic (acid polyalcol) dugce
st dung trong nganh Dude dudi dang mudi calci gluconat lam thude b6 dudng.

— Oxy héa manh taoc thanh diacid alcol ¢6 tén chung 13 acid aldaric. Acid
aldaric ciia D-glucose cé tén la acid D-glucaric.

Khi cho aldose phan ang vdl mot tdc nhan oxy héa manh nhu HNO, dic
thi cd ddu mach va cudt mach ctia aldose déu bj oxy héa chuyén thanh nhom
carboxyl. Khi d6 aldose chuyén thanh acid aldaric (diacid alcol):

CHO COOH
HNO, dac
_—
e
CH,OH COOH
D-glucose Acid D-glucaric

' b. Phan ttng khiz héa:

Monosaccharid chita mét nhém carbonyl va nhiéu nhém OH alcol, trong
dung dich luén ¢ dang can bang h bi&n gifia dang mach hé v6i nhém carbonyl
tu do va dang vong ban cetal. Tuy ty 1& dang mach hd (5%) it hon dang vong
(95%) nhung monosaccharid vin cho day du cac tinh chit clia nhém carbonyl
ti do. Chiing dé cho phan ting khii héa nhém carbonyl thanh nhém OH alcol

186



v8i su ¢6 mit tac nhan khit dac biét 1 natriborohydrid (NaBH,) hoic liti nhém
hydrid (1iAlIH,). Khi d6 cac aldose va cetose déu tao thanh mét polyalcol dic
biét goi la alditol.

CHQOH CH,OH
NaBH
[H]
a-D-glucopyranose CH,O0H CH,OH
D-glucitol (Alditol)
CH,OH CH,OH CH,0H
2 .
0. CH,0H ) 0 —
— —
(H]
CH,OH CH,0H

a-D-fructofuranose
D-glucitol 12 mét polyalcol ¢é trong thidn nhién, trong thanh phin cia
cac qua chin. N6 ¢6 vi ngot dude st dung lam vi ngot thay thé dudng trong
nhidu thuc phdm dung cho ngudi bénh phai kigng ding dusng khi véi tén
khac 1a D-sorbitol.

c. Phdn itng thay thé oxy ctia nhém carbonyl:

Do ¢6 nhém carbony! nén monosaccharid d& cho mét s6 phan ting thay
thé oxy ctia nhém carbonyl bing phan Gng céng 4i nhin vao nhém carbonyl
tiép sau d6 1a phan ting loai nuéc véi cac hgp chéat cé cong thic H,N~B khac
nhau tao thanh céc san phim khac nhau:

— Phén {ing tao oxim:

CHO CH=N-OH
+ HLN-OH
—_— + H,O0
CH,OH CH,OH
D-glucose D-gluco oxim

Oxim cfia monosaccharid 13 nhitng chat k&t tinh, c6 nhiét d6 néng chay xac
dinh. : )
— Phan ting tao oxazon: _
Khi dun néng vél phenyl hydrazm monosaccharid s& tao thanh mdt chit
k&t tta tinh thé c6 diém chay va hinh thé xac dinh goi la osazon.

Osazon 14 phenyl hydrazon kép & carbon C, va C, cia monosaccharid. Vi
vay cAc déng phéan eplmer cho cung mét osazon. V1 du: D- glucose va D-fructose
cho cling mét osazon cé tinh thé hinh bong liia'vigi nhigt dd néng chay nhu nhau.
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CHO CH=N-NH-C¢Hjs CH,OH.

JHN-NHCH; _ [ - Cetls 3y N-NHCH; _[°
D-glucose ~ Osazon D-fructose

Trong phan ting ndy, ci 1 phéin ti earbohydrat phan {ing v8i 3 phin tu
phenyl hydrazin. Phan ing qua cAc giai doan sau:

CHO CH=N-NH-CgH;s

+ C6H5— NH_NHZ —_—

CH,OH CH,OH
-D-glucose l H,N-NH-C¢H,
CH=N-NH-CgH; CH=N-NH-CgH;
N_NH_C6H5 H'ZN"NH_CGHS O
>OH . CILOH
Osazon

D-fructose cﬁhg phan tUng véi 3 phin tid phenyl hydrazin tao thanh
osazon tuong ti nhu D-glucose; ,

CH,OH CH,OH
=0 N-NH-CgHjs
+ C6H5—'NHl-NH2 ——
20[—] . HzOH
D-fructose
|| HN-NH-Celts
CH=N-NH-CgH;s CHO
N-NH-CHs  gyonpocg, FN-NH-CeH
H,OH H,OH
Osazon '

d. Phdn iing Kiliani-Fischer (phdn #ng kéo dai phén tik):

Cac tinh chit héa hoc dic biét cia monosaccharid chi ¢6 thé duge lam
sang té bing viée giai thich cac méi quan hé giia chvung. Mét trong nhﬂng
phuong phap nghién ctiu do la phan ting tong hgp Kiliani-Fischer.
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Nim 1886, Henrich Kiliani da nghién cttu phédn t@ng tao cyanohydrin ctia

cac aldose.

N#m 1890, Fischer di sl dung két qua nghien ¢tiu clia Kiliani va cho ra
doi mdt phuong phap méi, chuyén nhém nitril cia cyanohydrln thanh nhém
aldehyd, nhu viy s€ tao thanh mot aldose méi c6 s6 nguyén ti carbon nhiéu
hon aldose ban ddu 1 carbon. Phan tng nay duge goi 1a phan tng Kiliani-

Fischer gom cac giai doan sau:

— Chuyén aldose thanh cyan'(')hydrin c6 s8 carbon nhiéu hon aldose 1

carbon (Kiliani).

— Chuyén cyanohydrin thanh aldose méi ¢6 s& carbon bang s& carbon cia

cyanohydrin (Fischer) gdm céic buéc:

+ Thiy phin cyanohydrin thanh acid aldonic.

+ Tao vong lacton (estei' ndi).

+ Khu héa lacton thanh aldose.

K&t qua phan tng tao thanh mot cép eplmer aldose ¢6 s§ carbon nhiéu

< hon aldose ban dau 1 carbon.

Vi du: di ti aldopentose 14 D-arabinosse bing phan tng Kiliani-Fischer
sé tao thanh 2 aldohexose 1a D-glucose va D-manose:

CHO -
HCN -

—

CH,0OH
D-arabinose

o=l

CILOH “H,0H
Lacton '

[H] l Na (Hg)
CHO CHO

CH,OH
D-glucose

CH,0OH
D-manose

0=C
1 -0
-

CN CN
+ {
CH,OH CH,OH
Cyanohydrin
HZO /H
COOH COOH
- CH,OH CH,O
Acid aldonic

189



e. Phdn ing thodi phén Wohl (cdt ngdn phan ti):

Pay 1a phan Ung ngudc véi phan ting Kiliani-Fischer, duge ding dé téng
hop aldose c6 s6 carbon it hon di tit aldose c6 s8 carbon nhiéu hon.

Qua trinh phan ing qua céc giai doan sau:

— Chuyén nhém aldehyd\ cua aldose thanh nhém nitril (tao cyanchydrin cé
s6 nguyén tu carbon bing aldose ban dau).

— Loai HCN tif cyanchydrin tao thanh aldose ¢6 s8 nguyén ti carbon it hon
cyanochydrin 1 carbon.

Vi du: tit D-galactose 1a mdt aldohexose ¢é 6 carbon bing phan ting Wohl
tao thanh mét aldose pentose la D-lyxose.

CHO CH=N-OH CN CHO
H,N-OH (CH,CO),0 CH,ONa
———— _— —_—
CH,COONa (Na/CH,0H)
CH,OH CH,OH CH,OH CH,OH
D-galactose Oxim Cyanohydrin D-lyxose
(Aldohexose) | (Aldopentose)

21.2.5.2. Phdn téing cia dang vong bdn acetal ctia monosaccharid
Trong dung dich nudc c6 cin bing hd bién giita 5% dang mach hd va 95%
dang vong ban acetal ctia monosaccharid. Vi vy ngoai cac phén ting do dang
mach hd con cé cac phan fing dic biét do dang mach vong ban acetal.
a. Phan @ng ester héa: '
Khi monosaccharid phan ting véi tic nhan ester héa (cac dan chét clia acid

nhu ‘anhydrid hay clorid acid) vdi su ¢6 mit xtc tac base (pyridin) s& xay ra
phan tng véo tit ca cAc nhém OH ctia monosaccharid & dang vong ban acetal:

CH,OCOCH,

CH,0H
O (CH,C0),0
Pyridin / 0°C

o-D-glucopyranose _
' Penta o-acetyl B-D-glucopyranose
(Hiéu suit 91%) -
b. Phan ng ether héa:

Tuy theo tic nhén ether héa ma san pham khac nhau:

— Véi alkyl halogenid (RI) c6 mit xic tac base yéu (AgQO) s& tao ether g ca
5 vi tri:
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CHZOH CH,OCH,

CHI : O
| OCH;
Agzo OCHj4
OCH; OCH,

a-D-glucopyranose Ether penta methyl
a-D-glucopyranosid

~ Véi alcol ¢6 mat HCI khi thi chi ¢6 nhom OH ban acetal tham g1a phan
ing ether héa tao thanh acetal:

CH,OH CH,OH
)\]__: | CH,OH / HCI khi 0 OCH,
[3-D-glucopyranose Methy! B-D-glucopyranosid

 Céac acetal ctia carbohydrat c6 tén 1a "glycosid". Cach goi tén glycosid nhu
sau: tén goc R cua acetal + tén carbohydrat d6i tan cung "ose" thanh "osid".

CH,OH _ CH,0H
0.0CH, | o §HOH
CH;
Methyl B-D-glucopyranosid Methy! o-D-fructofuranosid
(Methyl B-D-glucosid) (Methyl o-D-fructosid)

Glycosid la acetal cia carbohydrat nén né khong hé bién sang dang mach
hé& duge do d6 né khong b tinh khit. Glycosid bi thGy phin trong mdi trudng
acid. Trong thién nhién glycosid ¢é trong thuc vat dudi dang két hop. Vi du:

+ Digitoxin ¢6 trong 14 Digitalis:

Trisdccharid
CH,
O
O
CH3HO
HO H . :
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+ Methyl larbutin la 1 glycosid c6 trong la cay lé:

o—<370c1+13

Cac glycosid thién nhién déu thudc nhém B-glycosid. Nhidu glycosid
thién nhién duge ding lam thude.

Pé phan loai cae glycomd thién nhién ngudi ta cin clt vao phan khéng
dudng (aglycon) gin viao carbohydrat. C6 cac nhém sau:

— Glycosid mach hé: phdn khéng dudng 1a cac alcol thép.

— Glycosid phenol: phan khong dudng la phenol.

— Phytosterol: cic glycosid trg tim va saponin thudéc nhém steroid ¢é chia
nhém OH alcol duéi dang glycos1d

— Glycosid  senevol: ¢6 chiia luu huynh. Khi thuy phan taor thanh
monosaccharld va senevol R-N=C=8.

— Glycosid c¢6 chita nits, chita HCN... nhu cac acid nuclei¢, nucleotid,
cerebrosid... lién k&t véi monosaccharid cé trong nhin t€ bao.

CH,OH

21.2.5.3. Phan ing cua toan bé phan ti
Monosaccharid phan Ung v6i kiém cho két qua khac nhau:

— Véi kiém lodng & nhiét d6 thudng: Monosaccharid bi epimer héa:

H_H
c£0H
0

CH,OH
D-fructose

/ N\

CH,OH ' CH,OH
D-glucose Endiol

. CHOH
" D-manose
— Véi kiém dic hodc kiém loding va nhiét do:
Mach carbon ctia monosaccharid bi bé giy tao thanh hén hgp cac chit
khac nhau dé& bi oxy héa tac caesan pham tuong ing.
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CH,OH | ' CH,0OCH;

O .~ CHJI 0
— OCH,
Ag0 OCH,
OCH; OCH,
a-D-glucopyranose Ether penta methyl

o-D-glucopyranosid

— Véi alcol c6 mat HCI khi thi chi ¢6 nhém OH ban acetal tham gia phan
ting ether hba tao thanh acetal: ' '

CH,OH CH,OH
0 CH,OH / HCI khi 0 OCH,
- p-D-glucopyranose Methyl B-D-glucopyranosid

‘Cac acetal ctia carbohydrat co tén la "glycosid". Cach goi tén glycosid nhu
sau: tén goc R clia acetal + tén carbohydrat déi tan cing "ose" thanh "osid".

CH,OH . CH,OH
20 OCH; o._(H:0H
\ CH;
Methyl B-D-glucopyranosid Methyt a-D-fructofuranosid
(Methyl B-D-glucosid) (Methyl a-D-fructosid)

. Glycosid 1a abetal cta carbohydrat nén né khéng hd bién sang dang mach
hé dude do d6 né khong ¢é tinh khi. Glycosid bi thiiy phén trong méi trudng
acid. Trong thién nhién glycosid c6 trong thyc vat duéi dang két hop. Vi du:

+ Digitoxin c6 trong 14 Digitalis:

Steroid

Trisaccharid
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+ Methyl larbutin 1a 1 glycosid cé trong 14 ciy 1é:
CHQOH

Cac glycosid thién nhién déu thudc nhém PB- g1y0051d Nhleu glycosid

thién nhién duge ding lam thude.

D& phan loai cac glycosid thién nhién ngudi ta cin ci vao phan khéng

dudng (aglycon) gén vio carbohydrat. Cé cac nhom sau:

Glycosid mach hd: phan khong dudng la cac alcol thap.

Glycosid phenol: ph4n khéng duong 1a phenol.

Phytosterol: cac glycosid trg tim va saponin thugc nhém steroid co chia
nhém OH alcol duéi dang glycos1d

Glycosid senevol: ¢6 chita luu huynh. Khi thuy phan tao'- thanh
monosaccharid va senevol R—-N=C=8.

Glycosid .c6 chta nits, chida HCN... nhu cac acid nucleic, nucleotid,
cerebrosid... lién két véi monosaeccharid c6 trong nhéan té bao.

21.2.5.3. Phdn tng ciia toan bd phan ti

Monosaccharid phan ting véi kiém cho k&t qua khéc nhau:

Véi kiém loang 6 nhidt dé thudng: Monosaccharid bi epimer héa:
CcZ-OH

O .

H _O " H.__OH
\(’// (:;/
OH

CILOH
D-fructose

H. O
~C”

/ \

CH,CH CH,OH
D-glucose Endiol

~ CHoH
‘ " D-manose
Véi kiém dac hoidic kiém lodng va nhiét dé:

Mach carbon cta monosacchand bi bé giy tao thanh hén hgp cac chit

khac nhau dé bi oxy héa tao cacsan pham tuong ung.
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Vi du: D-glucose va D-fructose khi dun néng vdi kiém tao thanh hén hgp
cac acid hiiu ¢ nhu acid lactic (CHy— CHOH COOH), acid acetlc (CH,COOR),
acid formic (HCOOH).
21.2.5.4. Phan ung ddc biét

— Khi dun néng véi acid vd cd, cac pentose bi loai 3 phén tit nude tao thanh

furfural:
L HCl dac I\ |
CSH[QOj ’ _— i + 3 Hzo
Ceto pentose ¥ o~ CHO
°p Furfural

— Phan ting Xelivanop:

Duéi tac dung ciia HCI dic va nhiét dé cac ceto hexose va ceto pentose .
tao thanh hydroxy methyl furfural va furfural. Cac chit nay ngung tu véi
resorxin tao thanh phidm vat ngung tu ¢6 mau do anh dao.

Cac aldose khoéng cho phan dng nay.
Phan tng dugc ing dung dé phan biét aldose va cetose. '

V1 du:
CHQOH CH,OH
© PO CHOH ey gac
'CILOH |
D-fructose a-D-fructofuranose

OH

cﬂ. t ~oH San phdm
—_—
HOH,C” “o~ “CHO ngung tu

5-hydroxymethylen furfural

D-glucose 1a mot aldo hexose khéng cho phan {ing nay.

21.2.6. Chat dién hinh
21.2.6.1. D-glucose

D-glucose la chét rén, két tinh, c6 vi ngot, bi phan hiy béi nhigt, dé tan
trong nuée, khé tan trong cic dung moi hitu co.

Dung dich trong nude cé can bing hé bién:
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CH,0H CH,0H

CHO
t | '; ' 'e)

B-D-glucopyranose CH,OH o-D-glucopyranose
(66% ) D-glucose (34%)

Vi vay ¢6 hién tugng thay déi géc quay do cé ca 2 déng phan ava B. Pdng
phén o ¢é ap = +112,2° ¢on B cbd oy = +18,7°. Dung dich méi pha cé géc quay
chua én dinh. Khi dung dich én dinh cé ap = +52,5° do ddng phin o chuyén ti
ap = +112,2° d&n +52,5°, con déng phan B chuyén tir +18,7° dén +52,5°.

D-glucose ¢6 thé diéu ché bing caich di tit nguyén lidu thién nhién la
polysaccharid (tinh bét, cellulose).

H,O/H*
(CﬁH“OS)n . “"""-__t(')__,' n CﬁHIZOﬁ

Glucose duge ding trong nganh Dude 1am thudc b6 dudng dudi ciac dang
khéc nhau: dung dich 30% trong nudc goi la huyet thanh ngot Uu trudng, con
dung dich 5% trong nuéc goi 14 huyét thanh ngot déng truong. _

Glucose con duge dung lam ta dude, lam ngot thudc va ding nhu mot
thutc pham. :

D-glucose c6 dudi dang tu do trong cac qua chin cing véi D-fructose va
sacarose. Trong mau ngudi va cic dong vat ludn ludn c¢6é mot ty 1& nhét dinh
D-glucose. D-glucose la thanh phan ciu tao cta cic polysaccharid cé trong
thién nhién nhu tinh bét, cellulose. Trong céng nghiép, D-glucose duge diéu
ché& bing cach thiiy phan tiinh bét, cellulose. D-glucose két tinh ngam 1 phén
tl nuéde 1a dang a-D-glucopyranose.

21.2.6.2. D-fructose (Levulose) (C;H;;,0¢)

D-fructose 14 mét ceto hexose ¢é vi ngot gip 3 lan vi ngot clia D-glucose.
D-fructose khan nuéc c6 nhiét d6 néng chay 1a 102 - 104°C.

4] ) s . 2
Dung dich trong nuédc ¢ {a] 12)0 € =_92°3thé can béang gitta dang mach hg
vii 2 dang vong ban acetal:

CH,OH CH,OH CH,OH
0. CH,O0H 6 0.
CH,0H
CH,OH

a-D-fructofuranose B-D-fructofuranose

D-fructose
D-fructose ¢ dang tu do trong qua chin, dfic biét cé/nhiéu trong mat ong.

194




21.2.6.3. L-sorbose (C.H;;,0p)

L-sorbose 1a mdt déng phén quang hoc khong d6i quang cua D-fructose:

CH,0OH CH,OH
O O
CH,OH CH,OH
D-fructose | L-sorbose

L-sorbose 14 chat rén k&t tinh, ¢6 nhiét 46 néng chay 14 165°C, ning suit
(1]
quay cuc [o] 200 € =.43,5°.

a-D-sorbofuranose 13 san phdm trung glan cua qué trinh téng hop acid
L-ascorbic (vitamin C). :

Trong thién nhién acid L-ascorbic ¢6 trong rau qua.

21.3. OLIGOSACCHARID

Oligosaccharid 1a nhiing hop chit carbohydrat duge tao thanh do céac
phan t monosaccharid k&t hgp véi nhau bing lién két glycosid. Cac phén tl
oligosaccharid bao goém s8 lugng it (2 - 6) gc monosaccharid (oligo = 88 it).

Trong s céac oligosaccharid, quan trong nhét 13 nhém disaccharid. Khi
thiiy phan disaccharid trong moi trudng acid hosic men thich hop sé thu dude
9 phan ti monosaccharid. Nhu vay 2 phan tt monosaccharid két hop, loal 1
phén ti nuéc tao lién két glycosid hinh thanh ra disaccharid. Lién két glycosid
duge tao thanh do phan tdng loai nudc gita hai nhém OH cia hai phan ti
monosaccharid khac nhau dé tao thanh acetal (glycosid) trong do it nhat phai

~

¢6 1 nhém OH ban acetal tham gia loai nudc. Vi vay s8 ¢6 2 truong hgp xay ra:

21.3.1. Disaccharid khu

Su loai nudc tao lién két glycosid gifta mft nhém OH ban acetal cua mot
phan tii monosaccharid v4i mot. nhém OH alcol cta phén th monosaccharid
khac. K&t qua tao thianh disaccharid con lai mét nhom OH ban acetal. Do dé
loai disaccharid nay c6 kha néng hd bién sang dang mach hd carbonyl tu do
nén c6 kha ning cho cic phdn tng nhu monosaccharid. Nhém disaccharid nay
goi 1a "disaccharid khi". Cac lién két glycosid cta disaccharid c6 thé 1a o-
glycosid hoic B-glycosid.

Vi du:

- Celobiose 13 mét disaccharid khi thu duge khi thity phan cellulose, c6
chita hai monosaccharid 12 B-D-glycopyranose loai nugc tao lién két 1,4'-
B-glycosid.
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— Maltose 1& disaccharid tao thanh do thty phén tinh bét bang enzym eb
‘chiia hai monosaccharid 14 a-D-glycopyranose loai nudce tao lién két 1,4'-
o-glycosid.

CHZOH CHZOH

CHON o™
nzym
Cellulose

Celobiose
[4-O-(3-D- glucopyranosyl)—
B-D-glucopyranose]

CHQOH CH20H

‘(CGHIOOS)D

i Enzym
Tinh bét

Maltose
[4—0—((1 -D-glucopyranosyl
a-D-glucopyranose]

Cé celobiose va maltose déu la disaccharid kht bdi vi chung con mot
nhém OH ban acetal do d6 c¢6 thé hd bién sang dang mach hé carbonyl tu do
nén cé thé khit thude thii Tollens, Fehling va tao osazon vdi phenyl hydrazin.

Do céu tric héa hoc khac nhau, celobiose va maltose cé tac dung sinh hoc
khac nhau. Celobiose khong bi thiy phan béi men, con ngudi khong tiéu héa
dugc. Maltose ciing 14 disaccharid kht nhung lai bi thuy phan bdi enzym do d6
con nguadi co thé tidu hoéa dude maltose.

— Lactose 12 disaccharid khii ¢6 trong sita ngudi va sfia tridu bo. N6 duge
“diing rdng rai trong cac cdng thic siia va banh keo cho tré em. Giéng nhu
‘celobiose va maltose, lactose ciirig 14 disaccharid khi. N6 ¢6 hién tugng
chuyén quay va 1a mdt disaccharid khit ¢6 lién két 1,4'-B-glycosid. Khac
véi celobiose va maltose, lactose dude cdu tao béi hai monosaccharid khac
nhau 14 D-glucose va D- galactose két hop vé1 nhau tao lién ket B- glycomd
- gifta OH ban acetal é carbon s6 1 cua B-D- galactopyranose va OH alcol &
carbon s6 4 cua B-D-glucopyranose. . _ :

CH,OH CH,OH
0, 0
0

B-D-galactopyranosid [3-D-glucopyranose

~ Lactose
[4-O-(B-D-glucepyranosyl)- p-D-glucopyranose]
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21.3.2. Disaccharid khéng khu

Su loai nudc gifta mdt nhom OH ban acetal ctia mdt phan t& monosaccharid
v&i mdt nhém OH ban acetal cta phén ti monosaccharid thi hai. Két qua tao
thanh disaccharid khéng con OH ban acetal. Do dé khong thé hd bién sang dang
mach hé carbonyl tu do. Vi vay nhém disaccharid nay khong cho céc phan ting
khit nhu monosaccharid hay con goi 13 "disaccharid khéng khi".

Saccharose 13 mét dudng phd bién. N6 cé trong ciy mia véi ty 1& 20%
trong lugng, trong ch cai véi ty 1¢ 15% trong lugng. Saccharose ¢6 cong thic
C,H,,0,,, 1a mot disaccharid khong khii. Khi thuy phan véi acid tao thanh
mdt phan ti D-glucose v mét phén t D-fructose. Su loai nude cua D-glucose
va D-fructose tao thanh lién két
glycosid giita nhém OH béan acetal & ¢ CH,OH
carbon s8 1 ctia a-D-glucopyranose véil \ _ .
nhém OH ban acetal & carbon s6 2 cla = *j; 2/’ q—D—glucopyranos;d
B-D-fructofuranose két qua tao thanh
saccharose khéng con OH ban acetal
nén khéng thé hd bign vé dang mach
hé carbonyl ty do duge. Vi vay
saccharose khong c6 tinh khi hay néi
cach khac ching khéng cho cic phan
ting nhu monosaccharid.

21.4. POLYSACCHARID _
Polysaccharid 14 carbohydrat dugc cdu tao bdi hang trim, hang ngan goc

monosaccharid k&t hop véi nhau bing lién két glycosid. V& céu tao phan tu,
polysaccharid chi con nhém OH ban acetal & mat xich cudi cang do d6 ty 1& rat
nhé so véi toan bd phan tit nén ching khéng con tinh khti, khéng cho cac phan
ng nhu ciia monosaccharid. Pai dién diédn hinh ciia nhém nay 13 cellulose va
tinh bdt, ching duge cdu tao ti nhitng don phan 1a D-glucose. Cac phén tu
glucopyranose két hgp véi nhau bang lidn k&t glycosid khac nhau nhu lién két
a-glycosid trong tinh bdt va B-glycosid trong cellulose. Trong thuc vat,
polysaccharid phd bién nhét 1a cellulose va tinh bot. Ngoai ra con cé cac
polysaccharid 12 din chdt cla D-galactose la galactosan, dan chét caa D-
manose 13 manosan, din chét cia D-fructose 1a fructosan...

B—D—fructofuranosid

Saccharose

Polysaccharid cé trong thuc vat véi cac chiic phin khéc nhau: cd loai chat
déng vai tro du trid carbohydrat cho su phéat trién cua ciy, cua hat nhu: tinh
bot, fructosan... C6 chit déng vai tro lam khung, ting d6 bén viing co hoc cho
ciy c6i nhu cellulose. Trong phdn nay chi xét dé&n ba polysaccharid quan trong:

~ Tinh bot.
—. Cellulose.
— Glycogen.
" (4 ba loai nay cb cﬁhg thite tongTguat 18 (CH ,,03),.
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21.4.1. Tinh bot | |
Tinh bt 12 mét polysaccharid duge tao thanh trong té& bao thyc vat bing
phan dng quang hgp gitta CO, va H,0 nhé c¢é chat diép luc (chlorophyl) cé
trong thuc vat:
mCO, + nH,O —_— C.H, O, + mO,
Trong mim ciy, ty 1é tinh bdt rit cao, chiém téi 70 - 80% trong hudng. Ngoai
ra né con dugce dy trit 3 cac by phan khac ctia cAy nhut trong hat, qua, ct...

Vi du: ¢ khoai tay cé téi 16 - 19% tinh bét, trong hat ngt cdc (hat gao,
ng6, lia mi) ty 18 tinh bét rit cao.

21.4.1.1. Cdu tao ciia tinh bét _ _ _

Tinh b6t 13 hgp chédt cao phédn ti dude ciu tao béi cac don phén la
D-glucose két hop tao lién két a-glycosid. Tinh bot gém hai phin 14 amylose va
amylopectin. C '

— Amylose: chiém ty 18 20% trong tinh bdt. Phan ti amylose cé thé cé téi
hang tram hang ngan don phan D-glucose lién k&t véi nhau bing lién két
1,4'-a-glycosid vi th& né khéng phin nhanh. Sau diy l& céng thiic cla
mdt phan amylose:

+ Céng thic cdu dang khﬁng gian:

CH,OH |
HO. H
oH [ o
| HOS. OH 5
Amylose ' O%

L]

Polymer ciia [ 1-4'-O-@-D-glucopyranosid)}
+ Céng thitc dang phing theo Haworth:

CH,OH CH,OH  CH,0H
oH oH oH
_ 0 0%
— Amylopectin: trong tinh bét, amylopectin chiém ty 1& cao hon so véi

amylose. N6 chi€ém t6i gin 80% trong lugng cta tinh bét. Khac véi
amylose, né khéng tan dugc trong nuéc ma chi bi truong phéng 1én tac
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dung dich hé tinh bt. V& mét c&u tao, amylopectin gdm c6 hai phan khéce
nhau 14 phin mach thing goém cac don phan a-D-glucopyranose két hgp
tao lién két 1,4'-a-glycosid xen ké véi 1,6'-a-glycosid. Sau diy la cong

thiic cia amylopectin.

+ Cidu dang khéng gian cua aniylo'p'ectin:

CH,0H

H
CH,OH
O
HO H CH,
OH
OHO i} H
OH CH,0OH O
)
HO H
OH O%
Ciing c6 thé bidu dién amylopectin theo dang phéng:
CH,OH
O
D
CH,OH CH, CH,OH
o) O O

C6 thé biéu didn amylose va amylopectin bing so dé saw:

Amylopectin ' Amylose

3 day mbi don phan glucose duge bidu difn biing mdt vong nho tugng trung.
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21.4.1.2. Tinh chdt cua tinh bét
— Tinh bét kho rat hao nude, dé hit Am.
— Khéng tan trong nuée lanh. Trong nude néng thi phﬁn amylose tan con

amylopectm chi phéng 1én tao dung dich keo. Géc quay cye [a] 2% = 1195,

- V61 10d cho phtic xanh tim déc trung.

— Khi dun néng véi nuée, tinh bt bi cat nhd hon tao thanh dextrin. Néu c6
mit acid phan @ing xay ra nhanh tao thanh D-glucose.

H,0 '
(GsH,605)y, ‘“t“zu‘"’" (CeHOs)y —> CpoHpOyy —> CGH\0,
Tinh bdt Dextrin . Maltose D-glucose
(x<n)

21.4.2, Cellulose

Cellulose la polysaccharid cé trong thanh phan co ban cta té& bao thuc
vat. Trong gd c6 tit 50 - 70% cellulose. Béng 1a cellulose tinh khiét.
21.4.2.1. Cédu tao

Cellulose 12 mdt polymer duge ciu tao ti nhiing don phén 14 nhiing phén
ta p-D- glucopyranose k&t hop véi nhau bing 11en két 1,4'-B-glucosid. S& don
phén két hop c6 thé 1én t6i hang ngan.

Cau dang khéong gian cua cellulose:

Cellulose
[1 -4'-0-(B-D-glucopyranbsid)]

C6 thé biéu dién ciu tao cua cellulose § dang cong thiic Haworth:

CH,OH ° CH,OH CH,OH

aatas

Cellulose ¢6 cdu tao khong phén nhanh, chi khac amylose & chd né tao
lién két 1,4'-B-glucosid con amylose 14 lién két 1,4'-o-glucosid.

Lién két 1,4'-B-glucosid c6 trong cdu tao ctia disaccharid celobiose. P& tim
hiéu cfu tao ctia cellulose, ngudi ta xac dinh s8 gdc D-glucopyranose k&t hgp
goi 14 d6 trung hop. Bang cac phudng phap khac nhau ngudi ta da xac dinh
dugc dé trung hgp ciia cellulose tu nhign it nh&t 63000 goc D-glucopyranose.

200



21.4.2.2. Tinh chdt cua cellulose

Cellulose khéng c¢6 nhiét d6 néng chay. Khi dun néng khéng c6 khong khi
né sé bi carbon héa (héa than). Pun néng dudi ap suit gidm va & diéu kién
nhét dinh s& bi pha trung hgp tao thanh p-glucosan: :

H,C—O
0
(CGH HJOS)n . —_—

B-glycosan

Do c&u triic phan ti, cellulose bén ngang véi s¢i thep ¢6 ciing dudng kinh
nghia 14 ¢6 khoang chiu lyc la 100 kg/mm? cia tiét dién ngang. Cellulose
khéng tan trong nude, tan trong mot s6 dung méi dic biét nhu H,S0, déc,
dung dich Schweitzer (Cu(OH), trong NH,OH dic), dung dich ZnCl, trong HCl1
d#ic... Khi thuy phén cellulose bing enzym tao ra celobiose, con néu dung
H,S0, dic tac dung véi cellulose sau d6 pha lodng véi nudc va dun s61 mot thaoi
gian c6 thé thiy phan tao thanh D-glucose: ”

H,S0,
—_——

C(CH, 09, + HO "

n CH,,06

Mét s8 dong vat cap thip (vi du: sdu bo, sén 6c...) nho c6 enzym celobiose
nén c6 kha nang thiy phin dude cellulose. Cac dng vat an co cling tidu hoa
duge cellulose nhé enzym die biét ¢ da day. Sau day 12 mot s8 phan tng cla
cellulose: ' '

Do ciu tao, cellulose ¢6 céac méit xich 1& cac don phan B-D-glucopyranose
¢6 3 nhém OH tu do. Chinh cic nhém OH nay tham gia cac phan tng ether
héa, ester héa... — ' S :

— Ether hoa: alkyl héa cellulose bing alkyl halogenid trong méi trucng
kiém tao thanh ether cellulose. Cac ether methyl, benzyl cta cellulose
duge st dung trong cong nghiép dét, lam nguyén lidu cho céng nghiép
chit déo, gidy....

Vi du: chit déo CMC (carboxy methyl cellulose).

~ CH,OH
0 _o—

—0
O-CH,~COOH | n

— Nitro héa: cellulose tac dung véi han hdp acid sulfuric va nitoric dé.c tao
ra tri nitro cellulose~Nitro-cellulose-dude-sti-dung trong cong nghiép chat

déo, keo dan, thudc sung khéng khéi, wat ligw nd. . .

201



Vi du: chit né trinitro cellulose.

— Ester héa: khi cho cellulose tac dung véi hén hop anhydrid acetic va acid
acetic ¢ xtic tac H,SO, déc biét tao thanh tri acetat cellulose.

Acetat cellulose duge sit dung trong k¥ nghé phim anh... Hoa tan acetat
cellulose trong aceton sau d6 kéo thanh s¢i goi 14 "to acetat".

— Céc phan ting khac:
Cellulose tac dung véi carbon disulfid (CS,) va NaOH tao thanh mét chit

long c6 d6 nhét cao goi 1a Visco. T dung dich nay cé thé kéo thanh sgi Visco
ding trong cong nghiép dét va tir visco ¢é thé tao thanh mang méng celophan.

21.4.3. Glycogen

Glycogen ciing 1a hgp chit cao phan ti ¢6 cdu tric gian gidng véi tinh bét.
Nam 1855, Claude Bermard dia phat hién ra glycogen. Chic phan cua
glycogen trong cd thé déng vat tuong tu nhu chiic phan ctia tinh bét trong thuc
vét. Trong cd thé dong vat, glycogen dudc tich lu§ & gan véi ty 1é khoang 20%.
Glycogen dude thiy phéan trong co thé d6éng vat thanh D-glucose va van
chuyén qua mau t6i bip thit va cac t6 chitc t& bao clia co thé, & d6 ciing c6 mot
phén glycogen duge tich luy dé tidu thu trong qua trinh hoat déng. Glycogen
¢6 cdu tric phin nhanh gin giéng v6i phdn amylopectin ciia tinh bét nhung
phén tit nhé hon. Phin t lugng cia glycogen khodng 1.500.000 don vi.

Glycogen dé tan trong nuéc tao dung dich that. Véi dung dich 10d,
glycogen tao mau hdng niu. Glycogen rit quan trong cho su séng cua ¢ thé
doéng vat. No déng vai tro du trii, diéu hoa lugng glucose & miic db can thiét
cho co thé séng.

21.4.4. Pectin

Pectin c6 ngudn gd'c ti thyc vat duge tao thanh tit acid D-galacturonic va
mot s8 methyl esther. Acid D-galacturonic lién két véi nhau tao ac1d pectic.
Acid pectic 1a khung ¢d ban ctia pectin:

COOH COoOH

Acid D—g'alacturonic

21.4.5. Chitin

Chitin 14 hgp chit cao phén t c6 ciu tao giéng véi cdu tao clia cellulose. Né
¢6 trong thanh phin vé tém, cua... Khi thity phéin chitin sé thu duge N-acetyl
glucosamin. N-acetyl glucosamin 12 thanh phédn ¢6 trong cdu tao cta streptomycin,
mdt khang sinh duge ding nhiéu trong nganh Duge. T chitin ngudi ta da tach
duge chitosan 1am mang méng bac quan rau qua, chita bong...
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Chuong 22

AMINOACID - PEPTID - PROTEIN

héa hoc elia amino acid, peptid, protei

oin d6i vdi Sinh hoc va Y hoc.

. 22.1. AMINOACID
'22.1.1. Pinh nghia, phén loai

Aminoacid hay acid amin la nhiing hop chit hitu co ma trong phén td
ctia ching c6 chiia hai loai nhém dinh chic chinh 13 nhém chiic carboxyl
(~COOH) va nhém chiic amino (-NH,). S8 lugng hai loai nhém chic nay c6 thé
14 mdt hoic nhiéu hon. Ngoai ra con cb thé c¢6 thém cac nhém chiic khac nhu
nhém chitc aleol (-OH), thioaleol (-SH)... Thanh phidn nguyén t6 cda
aminoacid gém ¢6 C, H, N, O va ¢6 thé c6 thém S.

Aminoacid va din chét cia ching la nhiing hdp chat phé bién trong
thién nhién va c6 tim quan trong dic biét ddi véi su séng. Cac o-aminoacid 14
thanh phan cd ban tao nén protein. Protein déng vai trdé quan trong trong su
hinh thanh, duy tri cdu triic va chiic nang hoat dong ctia cac hé théng séng.

Do c&u tric phan tit, vi tri caa nhém amino so véi nhém carboxyl ¢6 thé
khac nhau. Dua vao sd khac nhau do, ngudi ta phéan loai aminoacid thanh cac
nhoém sau: -

— o-aminoacid: ' R—CHz—CHZ—(TIH—COOH
' NH,
B o
— B-aminoacid: R-(IZH-CHZ-—COOH
NH, '

Y B
R-CH- CH,~CH,~COOH

— y-aminoacid:
NH,
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_ L 5 1 B
d-aminoacid: R"(PH-CHQ—CHZ—&HTCOOH

NH,
L e 5y B a
— w-aminoacid: R-(IZH—CHZ—CHz—CHfCHfCOOH
NH,

Ngudi ta da phén lap dude trén 20 a-aminoacid tit ¢ac dich thuy phén
protein thién nhién. Dua vao cAu triic héa hoe, ngudi ta phén cac a-aminoacid
thién nhién thanh cac nhém chinh sau:

— Acid monoamino monocarboxylic: Céng thiic cdu tao cd6 mot nhorn amino
v mdt nhém carboxyl. :

Vi du:
o _
CH;-CH-COOH Acid 2-amino propanoic
NH, (Alanin)
CH,-COOH Acid 2-amino ethanoic
I&Hz (Glycin)

— Acid monoamino dicarboxylic hodc polycarboxylic: Céng thic cfu tao caa
nhém nay ¢6 mdt nhém amino va hai hode nhiéu nhém carboxyl.
Vi du: |
HOOC-CH,~CH,-CH-COOCH Acid 2-amino pentandioic
' ﬂn_[z (Acid glutamlc)
HOOC—CHZ—(IZH*COOH ~ Acid 2-amino butandlolc _
_ NH,
- Hydroxy aminoacid: Céng thiic ¢iu tao ngoadi nhém amino va nhém
carboxyl con cb them nhém hydroxy (—OH)

Vi du:

HO— CH,-CH-COOH  Acid 2-amino-3-p-hydroxy phenyl
27 _ } p
NH

y propanoic {tyrosin)

HO-CH,-CH-COOH  Acid 2-amino-3-hydroxy
1{1}{2 propanoic (serin)

_ Acid diamino ho#c polyamino mono carboxylic: Céng thic c&u tao cé hai
ho#c nhiéu nhém amino va mét nhém carboxyl.
Vi du:

H2N~CH2—(CH2)3—CH-COOH: Acid 2,6-diamino hexanmc
' I{TI-Iz (lysin)
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- A_fninoacid di vong:
Vi du: CH,~CH-COOH
Q ) NH.
N 2
H

Histidin

Sau day 14 mét s6 o-aminoacid quan trong phan lap duge tit dich thﬁy

phan protein thién nhién.

Bang 22.1. Cong thirc va tén goi cia mdt s a~aminoacid

N L N Vit piém dang
STT Cong thitc cau tao Tén riéng tt M dién (pH)
| Aminoacid trung ff'_’i", _________________________________________________________________________________
1 (H,~COOH Glyci ! | 75 | 5,97
NH, tycin gly / .
CH;-CH-COOH )
2 [ Alanin ala 89 6,0
NHZ
e u ,
CH3 NHZ ucin e
4 CHy~CH,~(H-CH-COOH Isol he | 131 6,02
ucin . -3 1, ,
CH3 NH2 sSOieuci e
5 @CHZ CH-COOH Phenylalanin phe | 165 55
6 CH,~CH-GH-COOH vali al | 117 6,0
alln \' ’
CH; NH,
.ff’.’.’.’!"?f?f‘_’,?_‘?_‘_’ﬂ'_’_?_‘f’_‘f _________________________________________________________________________________
HOOGC-CH,—~CH-COCH i
7 2] Acid ) asp | 133 3,0
NH, aspartic
HOOC-CH,~CH,~CH-COCH
8 ] Acid glutamic giu 147 32
NH,
Aminoacidcdtinhbase
H,N-CH,—(CH,);—CH=-COOH
9 2 2~ (CH)s™§ Cysm lys | 146 97

NHp-
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STT Céng thite cs N Viét Diém déng
dng thirc cau tao Tén riéng tit M dién (pH)
Aminoacid dj vong
}\r N CH,~CH-COOH
!
10 SN NH; Histidin his |155 |7,6
H
11 1}‘{ COOH Prolin pro 115 |6,3
) _
T-CHy~GH-COOH
12 N NH, Tryptophan trp 204 159
H
Déan chat cda aminoacid
H,N-C-CH,~CH-COOH
13 fl | Asparagin asn- [132 |54
NH,
14 HzN_ﬁ_CHZ—CHf?H—COOH Glutami In |146 |57
utamin n ,
0 NH, ’
15 | HS™CHyCH-COOH Cystei 121 |50
s s ,
N, ystein cy
CH,—S—CH,~CH,~CH-COOH N
16 i Methionin met . | 149 | 5,7
NH,
HO-CH,-CH-COOH .
17 | Serin ser 105 |5,7
NH,
g | CHyGH-GH-COOH Threoni thr | 119 |56
nin s
OH KH, reo r
19 HO@CHT(EH'COOH Tyrosin tyr |181 |57
NH,
b0 | TEN-GNHA(CHy)5~ CH-COOH Argini 174 [10.8
NH NHZ rginin arg '
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22.1.2. Danh phap, déng phan
22.1.2.1. Danh phdp

C6 hai cach goi tén aminoacid:

a. Tén riéng hay tén thuong goi (theo ngubn gdc):

Vi du:
H,N-CH,—COOH Glycin (glycocol)
CH3—(!3H—COOH Alanin
NH,

b. Tén theo danh phdp quéc té:

Aminoacid dugc coi nhu din chat clia acid carboxylic v6i nhom thé amino
(-NH,). Vi vy tén ctia aminoacid dudgc goi theo tén acid carboxylic tuidng ing theo
danh phap quéc t& va thém tiép d4u ngit "amino” véi con s6 chi vi tri nhém amino.

Vi du:
H,N-CH,~COOH . Acid amino ethanoic
3 2 1
CH;- (IZH—COOH Acid 2-amino propanoic
NH,

22.1.2.2. Déong phén
Do dac diém cfu tao, aminoacid ¢ cac loai déng phan sau:
a. Pong phan cdu tao: |
— Do cdu tao mach ecarbon:

Aminoacid C,H,,NO, ¢6 hai déng phéan do cdu tao mach carbon:

CH3—CH2—CH24(|3H—COOH Acid 2-amrino pentanoic
NH;
CH;- (FH-(F_‘H—COOH Acid 2-amino 3-methyl butanoic
CH; NH,

— Do vi tri nhém amino:

Aminoacid C,H,NO, c6 hai déng phan cdu tao do vi tri nhém amino trong:
mach:

CH3—(|ZH—COOH Acid 2-amino propanoic
NH, :

(lle- CH,-COOH  Acid 3-amino propanoic

NH,
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b. Péng phén quang hoc:

Aminoacid ¢6 ddng phan quang hoc do cé carbon bat d8i xting.

T4t ca cac a-aminocacid thién nhién trt aminoacid glyéin
(H,N-CH,-COOH) déu c6 C, 12 carbon bit d6i xiing va tudng tng véi cau tric

cong thic hinh chiu cua L-aldehyd glyceric. Vi vay nguﬁdl ta xép cac
a-aminoacid vao day L va ta c6 cac L-aminoacid tuong ting véi céu tric sau:

CHO COOH
HO—|-H FN—{—H
CH,0H R
L-aldehyd glyceric L-aminoacid

22.1.3. Phuong phap diéu ché&

22.1.3.1. Thuy phédn protein

Khi thiiy phin protein véi xdc tac acid hay base va nhigt do hoac thay
phéan bang. enzym $8 thu dudc mot hdn hgp cac a-aminoacid khé phén riéng.
Théng thudng dé phéan riéng cic o- am1noac1d ti hén hop nhidu a-aminoacid
ngudi ta dung cac phuong phap sau:

a. Phuong phdp Fischer:

Chuyén cac a- am1n0a01d trong hén hdp thanh ester cuia alcol ethyhc vl
xiic tac acid sau d6 ding kiém dac biét de giai phéng cac ester ty do rdi cét
phan doan dé tach riéng cac ester va cudl cung la thiy phén cac ester dé thu
duge o-aminoacid.

S¢ db qua trinh phan ng nhu sau:
HCI khi

R—(|IH—C0_0H + C,H;0H L R-(EH—COOCZHS
NH, "NH;
(H6n hgpo-aminoacid) l OH"
HOH
R—(IZH—COOH_ T R—(I:H-COOCZH5
NH NH
2 (Ag,0) 2

o-Aminoacid
b. Phuong phdp Darkin: _

Cho hén hgp cac a-aminoacid thu duge tu dich thiy phén protein tac
dung véi aleol benzylic (CsHs,~CH,OH) dé tach riéng cac acid monoamino
monocarboxylic tan trong alcol benzylic ra khéi cac acid dlamino dlcarboxyhc
khong tan. Sau dé6 ding cadc phuong phap thich hgp dé tach riéng cac a-
aminoacid nhu cac phuong phap sau:

— Dung nudc dé két tinh a-aminoacid it hofc khéng tan trong nudc.

— Dung thude thit die-hidu-dé-phat-hién-vatachriéng.
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- Dung phuong phéap trao doi ion.
— Dimg céc phudng phap séc ky.
22.1.3.2. Phuong phdp téng hop
a. Téng hop a-aminoacid:

— Ti cac a-halogenoacid:

R—(iZH-COOH + NH; w R~(|3H—COONH4
X NH,
‘o-Halogenoacid l *
R—(IZH—COOH
NH,
o.-Aminoacid
— T o-cetoacid:
NH,
W R—(FH—COOH
4 NH,
R'NHNH, [H]
R~ﬁ—COOH —t——» R-C-COOH -—» R—(FH—COOH
_ ILII—NH-R' NH,
a-Cetoacid : Hydrazon
H,NOH [H]
L2 — » R-C-COOH — R-CH-COOH
f-on NH,
Oxim a-Aminoacid

Phuong phap amin héa khit a-cetoacid it dude st dung dé didu ché&
a-aminoacid nhung né c6 ¥ nghia thye tién 1a cac o-aminoacid thién nhién
dugc tao thanh tif a-cetoacid bang cic phan tng sinh téng hgp xay ra trong cd
thé sdng véi cac xic tac sinh téng hop khac nhau 14 céc enzym déc hiéu.

Qua trinh nay ciing cb thé xay ra trong phong thi nghiém khi c6 xuic tac
dac biét.

Vi du: _
NADH '
HOOC-CH,-C-COOH —_ HOOC-CH,-CH-COOH
Il Enzym - |
NH,
a-Cetoacid a-Aminoacid

(NADH: Nicotinamid adenir_l dinucleotid

enzym: L-glutamat dehydrogenase) _

Bing phuong phap sinh t8ng hop €6 théténg Hop duqc nhiéu a-aminoacid
khac nhau. N
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Vi du:

HO@ CHZ—%—COOH — HO—@—CHZ— (FH—COOH
HO 0 - HO NH,
~ - L-dopa

L- dopa 12 mdt a-aminoacid duge dung lam thude chita bénh Parkinson va
gan day con dude nghién cfiu ding lam thudc cai nghlen ma tuy da duge sinh
tong hgp ti acid 3',4'-dihydroxy phenyl-2-oxo-propanoic.

— Téng hop Strecker:

Niam 1850, Strecker da phat minh ra phudng phap tong hcip o-aminoacid
di tu cac aldehyd céng hgp véi HCN c6 mat NH, du (hodc véi NH .CN). Phuong
trinh ctia phan fing nhu sau:

R-CHO + HCN NH, du R-CH-CN —»
: (NH,CI JKCN) n
2
H.O o-Aminonitril
——-H%:— R—(‘ZH—COOH'
(H™) NH, |

c-Aminoacid
Vidu:

NI,Cl /KCN
@—CHZ—CHO £ ’ @-CHZ CH-CN —>

H,0

Phenylalamn (53%)

- Tii ester ¢é chita nguyén ti hydro linh déng (ester malonat, ester aceto
acetatethyl...):
Tit diethy]l malonat tdng hop acid aspartic:

COOCHs COOCHs N/ H.OH
CH, —>  H;C-C-NH~( “CH' —
COOC,H; 0] C00C2H5
Diethyl malonat ' .
COOGHs {H}-CH,-COOCH; (OOCH;
HyC-(-NH-C-{Nai > HyC-C-NH-C-CH,~COOC;H;
O  COOCH;. o} COOC2H5
+ H,0
— > HN-CH-CHy- COOH + CH,COOH + GH;OH + CO}
OCH
Acid aspartic (55%)
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b. Téng hop B-aminoacid:

Phudng phap quan trong nhat la di it cac acid chua no a-ethylenic cho
tac dung véi NH, du. Phuong trinh phan dng nhu sau:

L NH, B o
R-CH=CH-COOH —_— R-CH-CH,-COOH
- BP NH
2 >

Acida-ethylenic
' 3-Aminoacid

Ngoai ra ciing ¢b thé didu ché B-aminoacid 'b??mg cach cho aldehyd ngung
tu v6i acid malonic c6 mit dung dich NH, trong aleol.

COOH
I NH,/ROH .

R—ci’g + CH NH/ROL R-CH-CH,-COOH + H,0 + cop
COOH | NH,

c. Tong hop y(8m...) aminoacid:

— Thuong dung cic phan lng dic bigét nhu tu céc oxim clia ceton vong qua
chuyén vi Beckmann:

_CH, CH,y
(|:H2 “CH, NH,OH - cH, CH,
—_—
CH, C=0O ' CH,  C=N-OH
“cfl, | “ch,
Cyclohexanon :
_CH,
‘“CH
H* cfl, 2 H,0 |
_ > (=0 —> H;N~(CH,)s-COOH
Chuyen vi Beckmann CH:z 1|qH H Acid £ - amino caproic
SCH,
— Bing phan fing cta din chit halogen ctia acid carboxylic véi amoniac:
' NH
X-CH,~(CHp)~COOH  ——=—>  CH,~(CH,);~COOH
O NHOY
2

22.1.4. Tinh chit cia aminoacid

Aminoacid 1a nhitng chéat két tinh. Nhiéu aminoacid ¢é vi ngot. Tri
glycin (H,N-CH,-~COOH), t4t ca cac o- aminoacid déu cé dong phan quang hoc
do c6 carbon bit ddi. Cac déng phédn cua ammoamd khéac nhau vé tinh chdt vat
1y nhu d6 tan, nhiét d6 néng chay va cac hing s6 vat 1§ khac. V& cdu tao hoéa
hoe, trong phan ti aminoacid ¢6 hai nhém chic ¢6 tinh chidt héa hoc khac
nhau: nhém —COOH c6 tinh chit acid con nhém ~NH, c¢6 tinh chit base nén
cic aminoacid thudng tén tai 8 dang mudi ndi. Do &6 cic aminoacid thudng cé
nhiét d6 néng chay cao, khéng bay hoi; khong tantrong cic dung mdi hitu co.
Do dic didm cdu tao, cAc aminoacid conhidu\finki¢hat héa hoc déc biét.
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22.1.4.1. Tinh chdt acid-base (tinh chit ludng tinh)

Mic dit aminoacid e6 chiia d6ng thoi ca hai nhém chdc ¢b tinh chit khac
nhau: nhém —COOH va nhém —NH2 nhung chung c6 mot so tmh chédt héa hoc
va vat 1y khong phu hgp v6i ciu tric nay thé hién & mot 8 diém sau:

— Céc aminoacid 13 nhiing chit két tinh, khéng bay hdi, néng chay va phan
huy ¢ nhiét dé tuong ddi cao.

Aminoacid khdéng tan trong cac dung méi khéng phé‘ln cuc nhu ether,
ether dau hoa, benzen... nhung dé tan trong nudc.

1

Dung dlch ammoamd trong nudc ¢c6 momen ludng cuc cao.
Hing s6 phéan ly acid va base clia nhém —COOH va -NH, rit nhdé.

Thi du: H,N-CH,COOH ¢6 K, = 1,6.10" va K, = 2,5.10" trong khi d6 481
véi cde acid carboxylic ¢6 K, ~ 10° ¢on cic amin no mach ha ¢6 K ~ 10™.

T4t ca cac tinh chit nay phu hdp véi edu trae ion ludng cuce cila aminoacid:

R- ?H -COOH R- CH COoO
NH2 ‘ . - NH3 .
Amino acid Ion ludng cuc

(mudi noi)
va nhu vay cac tinh chat vat 1y bat thudéng & trén nhu nhiét d6é néng
chay, d6 tan momen ludng cyc... sé phu hop véi tinh chat clla mot mudi ndi va
chinh § dang muéi ndi sé lam thay d6i gia tri Ka K, cia aminoacid c¢6 thé biéu
dién nhu sau:

+ -
H31<I—(IZH—COO" + B0 === HO + HN-CH-COO
R .o+
[H,0] [HZN- QH—COO’]
R
[H3I:I—EH—COO"]

K, =

— +
HN-CH-COO + H0 === OH + HN-CH-COOH
R o, R
[HO] [H3N—(;H—COOH]
R
{Hﬁ-qﬂ—coo']
L R

Kb =

Tuy 14 ion ludng cuc nhung aminoacid vin ¢é cac tinh chét cua nhém
carboxyl va nhém amino nén thuc t& c¢6 cin bang sau:

. . H"‘ S _ H+
H,N-CH-COO =——== H;N-CH-COO =—= H3N CH COOH
ﬁ OH 1«"{ OH R
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TroPg dung dich acid, aminoacid ¢ dang ion ludng cyc c6 thé nhan thém
proton d% tao thinh cation, con trong dung dich base, ion luéng cuc cé thé mat
proton dé tao thanh anion: '

— Aminoacid trong dung dich acid:
+ - +
H3N—(|3H-COO + HY —_— H3N-(EH—COOH
R R
Dang cation
— Aminoacid trong dung dich base:
+ ) -
H3N—$H—COO + OHW —— HZN—(IZH-COO + H,0O
R ' R

" Dang anion

Ton carboxylat (-COQ") cé tinh chat base manh hon nhém amino (-NH,)
do d6 trong dung dich acid, aminoacid dé nhén proton dé tao thanh cation, dé
m#at proton trong dung dich base dé tao thanh anion. Vi vay aminoacid cé thé
tén tai & dang mudi noi hay dang cation, anion la tuy theo pH m&i trudng: néu
mbi trudng c6 pH < pH; (pH dang dién) thi aminoacid ton tal 6 dang cation con
trong mdi trudng c6 pH > pH; thi ching tdén tai 6 dang anion. Trong mébi
truong c6 pH = pH, thi chiing ton tai 6 dang mudi ndi (ion ludng cuc). Cac dang
nay luon hd bién cho nhau va ham lugng tuong d&i cha mdi'dang phu thute
vao pH méi trudng:

+ OH” * _ OH: _
HsN —(I;H—COOH T H3N-(|3H—C00 ? H2N—(IJH—COO
R R R
Dang cation Dang ludng cuc Dang anion
(pH < pH)) (pH =pHy) (pH > pHj)

Nhu vay & pH < pH, aminoacid tén tai cht y&u & dang acid lién hgp (dang
cation), § pH > pH, chuing tén tai chi y&u & dang base lién hgp (dang anion),
con & pH dic biét (pH,) aminoacid ¢6 sy cén bing gitta dang cation va anion:
ndng dd cation bing néng db anion, khi d6 aminoacid tén tai 6 dang mudi néi
(dang ion ludng cuc), pH dé goi 1a "pH ding dién" hay diém déng dién cla
aminoacid va duge ky hiéu 14 pH;.

Piém dfng dién ctta aminoacid duge biéu thi bing céng thic:
pH, = K, + PK,
2
Trong d6: - pH, 1a diém ding dién ctia aminoacid.
- pK, 14 pK acid va pK, la pK base ctia aminoacid.
M&i aminoacid ¢6 diém ding dién khac nhau (xem Bang 22.1).
O didm ding dién, ¢d-hda-tan-trong-mide-eha-aminoacid 1a t8i thiét_.l va

tai pH d6 aminoacid ¢6 néng d6 cation bangnong d6 anion.
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' 22.14.2. Cdc phdn ung ciia nhém carboxyl
a. Tao muédi vdi base: ' '
Ngoai phan ting tao mudi véi base nhu cic acid carboxylic théng thuong,
cac aminoacid ¢dn tao mudi phiic ndi véi cac cation kim loai néng.

Khi cho o-aminoacid tac dung véi dung dich CuSO, sé tao mudi phiic két
tinh tinh thé xanh tim trong dé déng cé lién két phéi tri v6i nhém amino tao
thanh ion phiic tucng tu phtc ctua ion déng 2 (Cu) véi NH, trong thudc thi
Schweitzer (hoa tan Cu(OH),/NH,OH):

H
0=C—0,_ N—CH-R
2R-CH-COOH + CuSO, —» | Hol(H |
NI, R-CH-N 0—C=0
H

b. Tao ester vdi alcol cé mat acid vé co:

| HCl +
ILN-CH-COOH + GH0H ——— [H3N—(IZH-COOC2H5] ar
R . R
lAgZO
HO + AgCi + HyN~CH-COOC,H;

R

Céc ester methyl v ethyl clia aminoacid déu 14 chét Iéng dé tach riéng 6
diéu kién ap suit thip.
c. Tde dung vdi PCI; tgo ddn chdt halogenid acid:

+
HN-CH-COOH + PCl, —> [H3N—(ISH—COC1} Cl© + POCL
R R
DAy 14 chit khéng bén, tén tai 3 thé muéi.

d. Phén ttng loai nhém CO, (decarboxyl héa):

H;N-CH-COOH LN HN-CH, + CO;f
R R
22.1.4.3. Cac phan ttng cita nhém amino

Aminoacid c¢é kha nang tao mudi véi acid-vé ¢6 nhu cic hgp chit amin
théng thudng:

a. Phan @ng vdi acid nitro (HNO,):

Nhém NH, ctia aminoacid khi phan tng v6i HNO, s& tao thanh hgp
chit diazoic mach hd khéng bén bi phan hiy tao thanh hydroxy acid va giai
phéng N,: . '
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HN-CH-COOH  + HNO, — [H0—N=N—(IJH—COOH
R
Hop chit diazoic

|

Nt o+ HO—(FH—COOH
R

b. Phan iing alkyl héa:

Aminoacid cho phan tng véi tac nhén alkyl hé a nhu alkyl halogenid,
alkyl sulfat... tao thanh din chit N-alkyl héa ciia aminoacid:

HN-CH-COOH + RX — [HJ}I—(;H—COOH]X'

R R'R
Vi du:
. _ .
H,N-CH,-COOH + CHJ ——= H;N-CH,-C00™ + HI
H,
Sacozin

Sacozin cé trong thinh phén clia mot s8 protid.
N&u thita CH,I — phan ing alkyl héa tiép tuc:
Hszf—CHz—coo- + CHI ——= (CHy);N-CH,-COO"
CH; Betain
Sacozin
c. Phdn ting acyl hoa:

Aminoacid khi phan dng véi cac dAn chat cha acid (halogenid acid,
anhydrid acid) c6 mit xuc t4c base sé tao thanh dan chét N-acyl hoa:

RCOC . M\ oy coon —H,  r'co-NH-CH-COOH
: H IIQ + NaOH lll

‘Phan dng nay dugc sd dung trong téng hgp peptid.
d. Phdn itng tao imin vdi cdc hop chdt carbonyl:

|mm—————————n

R-CH0_ ¥ HN-CH-COOH  —— R—~C=N-CH-COOH
R
Imin
Phan ¢ng nay ng dung 48 khoa nhém NH, clia aminoacid trong phuong
phap dinh lugng nhém earboxyl cua aminoacid.
e. Phdn iing vdi thude thi ninhydrin:

Ninhydrin 1a mét thude thi dé dinh tinh va dinh lugng «-aminoacid. Co
ché cua phan Gng nhu sau: 1
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0O : 0

o} HO ¢
-H, “
@ C:FO__:t___I:Iz-N CH COOH /C=N—(I3H—COOH
1] ' R . (I:I: R
O o.-Aminoacid o
Ninhydrin
& oH ¢ H
o +H.,O
t @i hieg — >c{  + RCHO
(-CO,) ¢ N=CH-R : ¢ NH,
' O
Q Q
C. H O C H O
g I H
QU O DN g St
C NiH, + O=C j@ : C N=C j@
] [ R— - N 11
O § 0 G
O O
9 ?
_H+ C\ /C
—_ = . C—N=C\ D
S T
O ' O :

Phitc mau xanh tim

Nhd su cé mit cia hé lién hgp ma san pham tao thanh ¢6 mau xanh tim
dic trung. Dya vao cudng ddé mau ma cé thé xac dinh dudc ham lugng

aminoacid trong dung dich. Vi vy phan {ing clia a-aminoacid voi thuéc thi

ninhydrin dugc st dung dé dinh tinh, dinh lugng cic a-aminoacid.

22.1.4.4. Phdn ung do su tham gia ciia ca hai nhém carboxyl va amino

Trong nhém nay quan trong nhét 14 phan dng dun néng cac aminoacid.

a. a-aminoacid:

Khi dun néng loai nude giita hai phén tu tao thanh peptid vong la dan

chat dicetopiperazin:

[
R—CH-C+OH -
- R-CH-CTOH; -2H,0 R-CH-CQ
P 7 = t N
{ HOF-C—CH-R ,C—CH-R
_—— 5 O

b. faminoacid:
Khi dun néng s& loai NH, tao thanh acid khéng no a-ethylenie:
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-NH
R-CH—CH-COOH 8.  R-CH=CH-COOH

(v}

'NH, Hi Acida-ethylenic

¢. Cdc aminoacid cé nhom amino d cich xa nhém carboxyl nhu 3 S @-aminoacid:

D& bi loai nuéce khi dun néng va déng vong ndi phén t tao thanh cac
amid ndi goi 1a "lactam”.

~ y-aminoacid — y-lactam (amid néi vong 5 canh):

R"_CH‘_ CH2
-H,0 I\{H \
R-CH-CH,~-CH,-C=0 —_— CH,
e o R ~&"
HNH OH; ¢
O
y-Aminoacid y-Lactam
Vi du:
CHy-CH,
, -H,0 [\
(lez— CHZ— CI"IQ__ JC: 0] —t“;—“' NIJ\ CI‘Iz
HN:H OHj} I
, 0]
Acid y-amino butyric Butyro lactam

_ §-aminoacid — 8-lactam (amid ni vong 6 canh);

_ @-aminoacid — o-lactam (amid ndi vong 7 canh)
22.1.4.5. Cdc phdn ing dc biét ciia mt s6 aminoacid
a. Cdc aminoacid cé chita luu huynh:

Cho mau den khi tac dung véi Pb*/OH".

Vi du:
Cystein: HS—CH,~CH-COOH
NH,
Methionin: ~ CH;~S—CHy~CH,~CH-COOH
NH,

b. Cdc aminoacid cé chita nhén phenol:
Cho mau hdng véi hdn hgp Hg(NOy), + Hg(NO,),.

Vi du:
Tyrosin: HO——@—CHz—(IZH— COOH
: NH, '

217



¢. Cde aminoacid co chita nhén benzen:
Cho mau vang khi tac dung véi HNO, dic.
Vidu:

Phenylalanin: @—CHZ—(IZH—COOH

d. Cdec aminoacid c6 chita nhén indol:
Cho mau xanh tlm véi aldehyd oxalic (HOOC-CHO).

Vi du:
Tryptophan: ©j—CH2— CI‘,H—COOH
| N NH,

|

H

e. Aminoacid cé chita nhan imidazol:

Tac dung véi acid diazobenzen sulfonic tao hgp chit azo ¢6 mau @6 anh dao.
Vi du:

I/\TWCHZ—?H—COOH
Histidin: NH,

H

g. Phdn ting dudi tic dung ctia enzym:

Khi oxy héa bing tac nhan oxy héa hoic enzym cac ammoamd bi loai
nhém NH, tao thinh cetoacid: : :

©)

R-CH-COOH — R-C-COOH + NH.}

| Enzym Il

NH2 ’
o-Aminoacid a-Cetoacid

Sau doé cetoacid bi loai —CO, — aldehyd:
R-C-COOH —0 RCHO + CO,}
' to
O

22.2. PEPTID
22.2.1. Pinh nghia va phén loai

Peptid 1a cac hgp chit cé nhém chiic amid duige tao ra bang phan ing loai
nudc gifia nhém amino va nhém carboxyl cita cAc phéin ti aminoacid. Lién két
amid —C-NH- dugce goi 14 lién két peptid.
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Tuay thudc s6 gdec aminoacid c6 trong phén tl, ngudi ta phén chia peptid
thanh cac loai: dipeptid, tripeptid..., polypept1d Theo quy ude, cac peptid cé phin
t{t lugng dén 10.000 14 polypeptid, con peptid c6 phan tt lugng 16n hon 1a protein.

Vi du:
+ i + (I? Il
H,;N-CH,—-C-NH-CH,COO" H;N-CH,— C—NH—(FH—C—NH(FH—COO‘
Glycylglycin CH; CH,~CeHs
Gly - Gly ' Glycilalanyl phenylalanin
(Dipeptid) ' Gly - Ala - Phe
(Tripeptid)
* Ii ' 9 '
H3N—(]3H— C-—(NH—(FH--C—)n NH- (IZH—COO'
R R R
(Polypeptid)

Khi thty phan peptid 88 thu duge nhiing phan ti a-aminoacid.
22.2.2. Cau trac ciia peptid

Trong ciu tric cua peptid, mét nhém carboxyl ctia phéan td a-aminoacid
thit nh&t két hop v6i nhém amino cia phén td thi hai.. va ci nhu’ vay tao
thanh chubi peptid cé thé c6 tit hai d&n hang N C e ]
ngan aminoacid k&t hgp goi 1a cde polypeptid. H | 0 iR H O

Protid 13 nhitng peptid ¢6 phan ti lugng ;{N\/}'C\N%A:\ s
16n. Bing phuong phéap vat 1y da xac dinh R:: I1-Ii ;
dude lién két peptid cé clu tao phing va c6 i
ciu hinh trans:

trans frans

C6 mdt s& aminoacid c6 hai nhém amino (-NH,), hai nhom carboxyl
(-COOH) hoiic ¢6 thém cac nhém khéac nhu ~OH, —SH... trong g6c R 14 co s6
lam cho cdu truc cua peptld ¢6 hinh dang khac nhau. Viéc xac dinh céu tric
cua peptld dua vao s don phan két h(jp, trinh tu két hgp cua cac don phan
céu tao cia don phan . ngu:dl ta ¢6 thé dung cic phucng phap khac nhau dé
xac dinh cac gbe cudi mach cha peptld nhu -NH,, -COOH:

— Nhoém carboxyl (-COOH) tu do & cudi mach c6 thé xac dinh nhd enzym
carboxylpeptidase (enzym nay cé trong rudt ngudi va dong vat).

-~ Nhém amino (-NH,) tu do ¢ cudi mach xac dinh bang thuéc thi
2,4-dinitroflorobenzen (O N),-C;H,F hodc véi hgp chat phenyliso
thiocyanat (C.H;NCS).

Ngoai ra cb ’Ehé dung phuong phap thiiy phéan tiing phén &€ xac dinh s6
luong va trat tu xAp x&p cic aminoacid trong phan ti cia peptid.
bé ch1 rd céu tao cua peptid ngudi ta dung chit "H" dé chi nhém —-NH, ty

do & cudi mach, ¢on nhom carboxyl ti-do-3-cudi-mach duge chi bing nhém
"OH" kém véi tén viét tit cta eac amineacidithanh phin tuong ting.
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Vi du:
_ {ﬁ;‘ﬂr}cﬂz—co—NH—(l:H{CfCiﬁfﬂ
_____ _CH;
CH,-CH{ >
iihaine 4

glycin - leuxin (H-gly-leu-OH)

- {H,N}-CH,-CO-NH-CHICOOH]

CH;
glycin - alanin (H-gly-ala-OH)

Peptid déng vai tré quan trong trong sinh hoc va y hoc. Nhiéu ndi tiét t&
13 nhiing polypeptid nhu oxytoxin, ACTH... cling c6 mdt s§ khang sinh la
peptid nhu gramicidin S...

22.2.3. Tong hop peptid

Trong thién nhién, cac peptid dugc tao thanh nhd cic phan Ung sinh tong
hop x4y ra trong co thé séng. Dua vao cdu tric cta peptid thidn nhién ngudi ta
da tién hanh téng hop thanh céng nhidu peptid bing cach két hgp cac phin ti
aminoacid tao lién ké&t peptid. '

Qua trinh téng hop peptid dua trén nguyén tic cla phan dng diéu ché
cac amid thé:
R-C—X + HyN-R’ —_— R—(l%—NH—R'

I
O

Amid thé
Nhung vdn dé téng hdp peptid phic tap hon nhiéu, cic peptid duge tao
thanh tit cic don phan 13 nhiing phéan ti aminoacid ma ban thin ching vita ¢6
nhém amino vita c6 nhém carboxyl. Vi vay ching cé thé lién két véi nhau tao
lién ké&t peptid theo cac trinh tu k&t hgp khac nhau. K&t qua thu dudc cac
peptid khac nhau.
Vi du: t¥ hai aminoacid 1a alanin ( CHB_(;H_COOH ) va glycin

(H,N-CH,-COOH) c¢6 thé tao thanh hai peptid khac nhau’

CH;~CH-COOH + HyN-CH,~COOH
NH,

lycir
alanin ghyem
CH;-CH-CO-NH-CH,~COOH CH;~-CH-COOCH
NH, NH-CO-CH,~NH,
alanin - glycin glycin - alanin

(H-ala-gly-OH) “(H-gly-ala-OH)
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Do db tity theo yéu cAu ma ngudi ta phai tién hanh bdo vé cac nhém amino va
carboxyl cin thit trudc khi tao lién két peptid. Sau khi tao dude lién két peptid sé
diing phan ting héa hoc dé gidi phong cac nhém amino va carboxyl tu do.

Trong téng hop peptid thudng ngudi ta bao vé nhém amino béng phan
ng véi tert-butyldicarbonat ((CH,),COCQ);0 va sau phén ting tao lién két
peptid s& giai phéng nhém amino ty do bing phan tng véi mdt acid manh nhu
acid trifloacetic (CF,COOH).

Vi du: _
cH,
HzN—‘ CHZ_ COOH + (H3C— (l}_ O- ﬁ)zo —_—
CH3 O
¢Hs + CF;—COOCH
— H3C—(|3—O—%—NH-CH2—COOH -
| CHs
—> H,N-CH,~COOH  + H3C—(IZ—O—COOH
CH;

Con nhém —COOH bio vé bing phén ting ester héa vdi alcol (alcol bac
mét mach hé hogc thom). Khi phan dng k&t thic, thiy phan ester s& giai
phéng duge nhém —~COOH tu do.

Vi du:
HCl
— H2N—(IJH-COOI-I + CH,OH 7 HZN—(FH~COOCH3
CH3 CH3‘
Alanin methyl ester
OH~
— H,N-CH-COOH + CH,OH
H,O [

CH;

: HCl
- H2N—(13H—COOH + CH,CH,OH = HZN—(|ZH—COOCH2—C6H5
CH3 CII3
‘ | Alanin benzy] ester

H“ .
2—’- H2N—(|3H— COOH + CgH,CH,OH

H,0 =

D48 tao lién két peptid thudng ngudi ta dung mot chét c6 kha ning hiat nude
manh nhu carbodiimid (R-N=C=N-R). Vi du: dicyclohexyl carbodiimid (DCCO).

Nhu vay qué trinh tong hop peptid-sé comiche giai doan sau:

221



— Bao vé cAc nhém amino va carboxyl can thist.

— Tao lién két peptid.

Giai phéng cac nhém amino va ‘carb.oxyl cua peptid.
Vi du: tong hgp alanin-glycin gdm céc giai doan sau:
" Giai doan 1: bao vé cac nhém -NH, va -COOH cén thiét:

CH,
|

+ EN-CH-COOH  + (H,C-(-0-C0)0 ——=
CH;, CHs

G
— H3C—CIJ—O—$|I—NH—CIJH—COOH
' CH3 8 . CH3
H+
+ HN-CH,-COOH + CH,OH ——>  H,N-CH,-COOCH,
— Giai doan 2: tao lién két peptid: c6 mét chét xtc tac hut mide manh:
s
H3C—({3—0—ﬁ—NH—C|3H—COOH + H,N-CH;-COOCH;

CH;, O CH,
l DCC

CH;
!

HyC~C-0-C-NH-CH-CO-NH-CH,~COOCH,;
CH, O CH,

- Giai doan- 3: giai phéng cic nhém amino va carboxyl tu do cta peptid:

+ Giai phéng nhém amino: |

o, -

HyC-C-O0~C-NH-CH-CO-NH-CH,;~COOCH;  +  CF,COOH
CH; O CH; '
—>  HN-CH-CO-NH-CH,~COOCH;
CH,

+ Giai phéng nhém carboxyl:

H,N-CH-CO-NH-CH,-COOCH; -~ + H,0 o1,

CH;,
— = H;N-CH-CO-NH-CH,~COOH
| CH,
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it ndm 1890, sau cdéng trinh téng hgp peptid cha Fischer, ngudi ta da
téng hgp dude nhiéu peptid khac nhau. Nam 1965, cac nha khoa hoc Trung
Qudc da téng hop thanh céng mét s8 ndi tiét t8 ¢6 trong dich tuy nhut insulin
gdm 51 a-aminoacid két hgp. Ngay nay, peptid khéng nhiing chi dudge sinh
téng hop trong thién nhién ma ngudi ta da téng hop dude né theo § muén dé
phuc vu cho d6i séng con ngudi.

22.3. PROTEIN
22.3.1. Dinh nghia, phin loai

Protein 14 thanh phin chl y&u. clia nguyén sinh chét trong t€ bao séng.
N6 cé trong moi bd phén cua co thé dong vat va thuc vat. Cac enzym c6 trong
cd thé s6ng vé ban chit ciing 14 protein.

C6 thé néi protein gin lién véi su sOng, & ddu cb sy séng thi ¢ d6 cb
protein. N6 13 nén tang vé ciu triic va chiic néng clia cd thé sinh vat, c6 gia tri
rit 16n 461 véi su s6ng cha sinh vat.

Protein 14 loai hop chét cao phéan td c6 cdu tric rit phic tap. Thanh
phén nguyén t8 clia protein gdm cé carbon chiém ty 1& gan 52%, hydro la 7%,
oxy gAn 22%, nito 1a 16%, ngoai ra con c6 mdt s& nguyén t§ khac véi lugng nhé
¢6 thé 1a S, Mn, Fe, Ca, Zn, Co... Khéi lugng phan tl clia protein rét 16n, gém
ti hang van dén hang tridu don vi carbon (vi du: hemoglobin 1a mét protein
gdm téi 67.000 don vi, con albumin cé trong long tring tring khoang 44.000
don vi...). "

Khi thty phén protein bang acid sé thu dude hén hop cac a-aminoacid
khéc nhau va cac thanh phin khac khéng phai aminoacid nhu chat mau,
dudng, mudi khoang... con khi thay phén bing enzym sé thu dudc pepton cé
khéi lugng phén ti nhd hon protein, sau dé pepton thity phan t16p:

_ Enzym N .
Protein ———= Pepton —> Polypeptid -— «a-Aminoacid

Pepton khac protein 12 n khéng bi tiia béi dung dich amoni sulfat nhu protein.
C6 thd phan loai protein theo ciu tao va hinh dang.
22.3.1.1. Phén loai protein theo cdu tao
C6 hai loai protein khac nhau 12 protein don gian va protein phic tap.
a. Protein don gian:

Khi thiiy phan chi tao thanh hén hdp cic aminoacid. Nhém nay gém cac
protein ma phan i chi cdu tao bdi cAc aminoacid va din chét cda ching. Sau
day 13 mot s6 nhém protein don gian:

— Albumin: cé trong long tring tring, cac dich va md sinh vat. Albumin
hoa tan dudc trong nudc, bi déng vén bdi nhiét va bi két tha bdi dung
dich NaCl b&ao hoa.
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Vi du: 1ong tring tring..

— Globulin: ¢b tx:ong mau, md va dich sinh vat. Nhém nay khéng tan trong
nudc tinh khiét, bi déng vén bdi nhiét. '
Vi du: globulin huyét thanh.

— Glutelin: tan trong dung dich acid va base lodng, bi déng vén béi nhiét.
Vi du: gluten ctia Ida mi. ‘

— Prolamin: tan trong alcol ethylic 70 — 80°. Khong tan trong alcol cao d4,
nudce hodc cac dung méi hifu co khac.

Vi du: zein cua ngd, gliadin cua lda mi.
— Albuminoid: khéng tan trong cac dung mdi trung tinh, acid, base.
Vi du: keratin, colagen.

— Histon: tan trong nude, tan trong dung dich acid loang, khong tan trong
amoni hydroxyd loang, khong bi déng vén béi nhiét. :

Vi du: cac histon ctia nhin t€ bao.
b. Protein phiic tap (protein lién hgp):

Protein phic tap khi thiay phén tao ra cAc aminoacid va céc thanh phan
khic goi la phi protein nhu céc acid nucleic, lipid, glucid...

Protein phiic tap c6 thé phan thanh cac nhém sau:

— Nucleoprotein: ngoai protein con ¢é acid nucleic.
Vi du: nuclein.

— Glycoprotein va mucoprotein: ngoii protein cén cé carbohydrat.
Vi du: protein huyét thanh.

— Phosphoprotein: gdm protein két hgp véi acid phosphoric.
Vi du: casein. _

— Chromoprotein: ngoai protein cén ¢6 thém céc chdt mau.
Vi du: hemoglobin.

— Lipoprotein: gdm protein két hgp véi lipid trung tinh . (triglycerid).
Vi du: plasma B-lipoprotein.

_ Metaloprotein: ngoai protein con c6é thém céc kim loai nhu Fe, Cu...
Vi du: ceruloplasmin. - :

Sau dAy 1a mét s protein phiic tap (protein lién hgp).
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Bang 22.2. Mot s6 protein lién hgp

S| protempnacp | PPAKIROPRE | O e o roten ()"
Glycoprofein: _
1 - y-globulin Carbohydrat 10
- Carboxypeptid Carbchydrat 17
o |cinterferon . Carbohydrat L2 _
o Lipoprotein:
) | -Plasma plipoprotein 1 ?_'I?FP?_‘."_E*_‘?_' esterol | 80
Nucleoprotein:
3 - Tobacomosaic virus Acid ribonucleic 5
N - Ribosomal protein | Acidribonucleic | . 60 )
4 Phosphoprotein:
_________ -Casein ' |Esterphosphat A
Metaloprotein:
5 | - Feritin Sat oxyd 23
| - Hemoglobin Fe 0,3

22.3.1.2. Phén loai protein theo hinh dang

Khi nghién cttu
khac nhau nhu phuong phap chiét quang,
t{... ngudi ta phén protein th

protein) va protein hinh soi (fibro protein).

ciu tric cua nhiéu loai protein bang cac phudng phap

nhiu xa tia X, kinh hién vi dién

anh hai nhém chinh la proteln hinh cau (globular

Ngoai ra con c¢6 mot dang dic biét

goi 1a colagen.
Bang 22.3. Phan loai proteln theo hinh dang
STT Tén protein Mo ta cu thé
1 Fibroprotein (protein hinh sdi, khong tan):

- o keratin
- Elastin

2 Globularprotein (protem hmh c4u, tan dugc)
- Insulin Hormon kiém tra chuyen hoa glucose
- Lysozym Enzym thdy phan
- Ribonuclease Enzym kiém tra qua trinh t8ng hop ARN-
- Imunoglobulin Protein lién quan dén dap (ng mi&n dich
- Myoglobin Protein lién quan dé&n sy van chuyén oxy
3 Colagen M6 lién két, gan

Téc, I6ng, da, xuong
Mé lign két dan hdi

22.3.

2. CAu trie cua protein

C&u tric hda hoe clia-protein-rit-phictap. Diga.vao muc dd phl]'.c tap cua

chiing ma cb thé phén protemn thanh bén nhonr-tuy theo ciu tao, s& 111cing Va
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thii tu sip xEp cha cac phén ti aminoacid trong chudi polypeptid 1a céu tric
bac 1, 2, 3, 4.

22.3.2.1. Céu tric bdc 1

Céac aminoacid két hgp tao thanh chudi polypeptid theo mét trinh ty nhat
dinh, ' -

Hién nay da thiét lap dudc cdu tric bac 1 cia nhidu protein. Protein c6
mach ngén nhat 13 ti 20 d&n 100 aminoacid k&t hop. Da s& protein ¢6 s6 géc
aminoacid ti 100 d&n 500 aminoacid két hdp

Cau hinh khéng gian cta lién két peptld va chudi peptid c6 the dudc mo
ta nhu sau:

Bén nguyén tu cla lién két peptid nhu —(¢-N-  va hai nguyén td carbon
O H

o nim trong ciung mét mit phang, trong dé nguyen td oxy Va hydro g vi tri
trans so vdi C—-N, con cac mach bén (R, R,...) d vi tri frans nim ngoai mach
polypeptid. Chi cé cac lién két don giiia carbon va carbon o, gitta N va carbon
a la c6 kha niang quay tu do véi cac goc xofn ¢ va y xung quanh carbon a.
Duéi day Ja so d6 cdu tric khdng gian cla mét manh chudi a-L- polypeptld co
ciu tric bac 1:

-
_"
-~
-
-
-

Trong lién két peptid, do dai lién két >C—~N bing 1,32A ngén hon binh
thudng (1,47A), con 4o dai lién két >C=0 bing 1,24 Alai ngén hon so véi

>C=0 binh thudng (1,25A). Vi vay lién k&t peptid rat bén do sy cOng hudng
cua hai dang mesomer khéng hoat quang:

| o
—C-N—_ . === —C=N-

]

O S OH
_ C&u tric bae 1 cia protein cho blet quan hé ho hang va lich st ti€n héa
ctia thé gidi sinh vat.
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22.3.2.2. Cdu trac bdc 2
L& ciu tric do su sip x&p cé tinh chit chu ky cta chudi polypeptid. Céu
tric bac 2 ciia protein c6 hai loai xoan a va gap nép PB.

Do cac nguyén ti carbon a cb thé quay tu do xung quanh truc lién két
don cta mach 1am cho chuéi polypeptid co nhidu cach sip xép, nhiéu hinh thé.

>

Céc hinh thé nay phu thudc vao nhiéu y&u t6 nhu dd dai, goc lien két...
a. Céu trise xodn o:

La ciu tric cé trat tu, rat bén vfmg, tuong tu 16 xo, dude on dinh nho
nhiing lién k&t hydro gifia cdc nhom —NH va >C=0 ctia chudi peptid véi nhau.

Pay la cdu tric xodn a do Pauling dua ra d51 véi a-keratin ¢6 trong long,
toe, chét sing...

Hinh22:1: CauTrug ¢la/askedatin
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P6 bén cla cdu tric xoén o phu thude vao nhiéu yéu t6 trong d6 cb su
phu thugc vao ban chilt cta cdc aminoacid.

Ngoa1 cédu truc x0dn o thi con c6 mdt s8 ciu tric xoan khac it gip hon
nhu xo0én Ol X04n Y...

b. Cdu tric gdp nép B

C#u tric gap nép P ¢b hinh chit chi, ching duge 6n dinh nhd cac lién két
hydro gitia nhém —NH va nhém >C=0 trong chudi peptid nhung ¢6 cdu tao
chudi thang, khéng xoan nhy a.

Dudi day la cdu tric chudi polypeptid & dang phing:

/)d\/‘\@((:/
,IH
72A

H R

Céac mach nay kéo dai doe véi nhau va tao thanh nhiing mach phang. M&i
mach dude lién ké&t véi hai mach bén nhd lién ké&t hydro:

R

/\Q/ AN
ﬁlﬁbfﬁlf
0 H 0 H
‘??H'RII*‘{?
NC /NC\

NC
iR y & B R

T2A — >

Trong khéng gian, viéc phan b8 cidc nhém nhanh véi kich thude trung
binh va nhd ¢6 thé bi uén nhe mach polypeptid:

H>©<R
H O N c. H O
/ \Y / \N
_ >@<\C/ \ v/ \N>©<\C—
H i R H | R
i 72 A :
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Hinh 22.2. Cé’u tric bac 2 gap nép p trong scji fibroin.
Cau tric bac 2 gdm xoén a va gip nép P ¢6 thé chuyén héa cho nhau tuy
theo diéu kién.

Vi du: miozin, mét protein dang sgi ctia bip thit c6 ciu tric X0an o, co
thé th4y ring khi co bap thit sé kém theo viée chuyén thuan nghich ciu tric o
thanh . - | R

22.3.2.3. Céu tritc béc 3

‘Céc protein hinh ciu ¢ ciu tric bac 3. Khac vdi bic 2, trong cdu tric bac
3, su 6n dinh cta phén tii chil y&u 13 do cac tuong tac ky nudc quyét dinh sau
d6 méi dén cac lién két hydro.

Duéi day 1a cdu triic bac 3 ctia mioglobin:

Hinh 22.3. €4u tnic ciia mioglebin.
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22.3.2.4. Cdu tric bac 4

Cau tric bac 4 cua proteln chita tit hai chubi peptld trd 1én. V& milt cdu
tric héa hoc, né giéng véi cdu tric bac 3 nhung gitia cac phan tu khéac nhau
xuét hién cac luc hit. N6 ¢ the tao thanh do phan tU protein c6 céu tric bac 3
lién két véi cau tric bac 2 xodn o hoac g&p nép B.

22.3.3. Phan lap protein

Protein d& phén lap kh01 cac chit co6 trong cé thé séng nhu lipid,
carbohydrat... nhung rat khé tinh ché va tach riéng. Khi dun néng véi dung
mbi hiiu ¢o hoéc dung dlCh kiém thi né d& bi phin huy.

Thudng ngusi ta phan lap protein bing cach chiét véi dung méi la dung
dich NaCl loang, d6i khi bang cac dung mdi hitu cd cb kha n#ng tan trong nudc
nhu aceton, glycerin..., sau d6 loc qua mang celophan thi protein s& con lai trén
mang celophan. Dung dlch protein khi thém chat dién ly s8 két tiia dudge protein.

22.3.4. Tinh chit cia protein

" Protein 1 hgp chét cao phan td, dude cau tao ti cac tiéu phan keo c6 kich
thude nhé khoang 0,001 mm, khuyé&ch tan cham trong dung dich va khéng qua
duge mang ban thim (celophan). Sau day 1a mét sd ' tinh chat chinh cia protein:

22.83.4.1. Tinh chdt ludng tinh

Pién tich cta protein phu thudc vao pH mdi truong chia protein d6. Tal
diém dang dién (pH,) protein tén tai 6 dang ion ludng cyc va khoéng bi d1
chuyén trong dién trudng. Ngudi ta ing dung tinh chit nay cua protein dé
phén tich dién di cac protein.

Dudi day 14 gia tri pH ding dién ctia mdt s6 protein.

Bang 22.4. pH déng dién (pHi) clia mot s protein

S0 thir tu Protein pHi
1 Pepsin 1,0
2 Albumin léng trang tring 4.6
3 Cazein . 4,7
4 Gelatin . 4.9
5 Globulin 5,2
6 Hemoglobin 6.8
7 Ribonuclease 7.8
8 Tripxin : 10,5
9 Prolamin 12,0

22.3.4.2. Su bién tinh cta protein

Pa s6 cac protein c¢é kha ning tan trong dung dich NaCl loang. Trong
dung dich, protein tao dung dich keo:
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Khi protein chiu tac dong cta cic yéu t6 vat Iy nhu nhiét do cao, ap suét,
tia t& ngoai... thi protein s& thay déi tinh chét, lJam gidm hoac m&t hoat tinh
sinh hoc. Khi d6 nguoi ta goi 14 protein bi bién tinh. Su bién tinh ciing giy ra
nhiing thay ddi sdu sic trong protein va cé thé 1am m4t hoat tinh sinh hoc ciia
ching.

22.3.4.3. Mot sé phdn iing tgo mau ctia protein
a. Phdn ting tao mau vang voi HNO;:

Khij thém acid nitric diic vao dung dich protein va dun néng thay c6 mau
vang xuit hién 13 san pham polynitro thu dudc trong qua trinh nitro héa nhan
thom trong protein.

b. Phan ttng vdi CuSOy _

7 Protein khi tac dung véi dung dich CuSO, trong mé1 trudng kiém sé tao
mau khac nhau tif xanh tim dén dé tim tuy theo cdu tao cua protein. Phan
{ing nay cé tén 1a phan ting biuré, duge dung dé xédc dinh céc hdp chilt cé lién
két peptid. Dipeptid cho mau xanh tim, tripeptid cho mau tim, con tetrapeptid
trd 16n cho mau d6 tim. Phan tng dude st dung dé nhan biét protein.

22.3.4.4. Enzym va coenzym

Enzym 13 nhiing protein dic hiéu ¢6 kha ning xuc téc cho cac phan fing
chuyén hoa trong t& bao séng. _

Enzym c6 tinh ch#t dac hidu. Mbi enzym chi tac dung vdi mot loai cd chat
va chi hoat dong trong nhiing diéu kién nhit dinh. =

Nhidu enzym chi tac dung néu cé sy tham gia ctiia mét chét khong phai la
protein dudc goi la coenzym.

_ Coenzym thudng khéng didc hiéu, cb th& phdi hop hoat dong véi nhiéu
enzym trén nhiéu c¢d chit khac nhau. - .

Mot 8 loai enzym chinh ma ching ta hay gap nhu enzym hydrolase (giy
phan dGng thiy phan), enzym transferase (giy phén tng chuyén d6i), enzym
lypase (gdy phén tng thuy phén lipid), enzym xtic tac cho phan tGng oxy hoa
khti, enzym phén huy hodc tao lién két gitia hai nguyén tl carbon, enzym giy
déng phan héa va racemic héa. ‘
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Chuong 23

HGOP CHAT DI VONG

23.1. PAI CUONG VE HQOP CHAT DI VONG

23.1.1. Pinh nghia

Hop chit di vong I3 nhiing hgp chdt hitu ¢d ¢6 cdu tao vong va trong vong
cé chita moét hay nhiéu nguyén td clla cac nguyén t6 khac ngoai carbon. Cac
nguyén t8 nay goi la di t6. Cac di t6 thudng gip 1a N, O, S Tuy vAy ngudi ta
cling con gip cac di t6 khac nhu Se, Te, P, Si...

Cac hgp chat di vong, dac biét 1a cac di vong chita N, O rit phd bién trong
tu nhién va d& duge tao ra tit cic phan fing téng hgp. Nhiéu hgp chit di vong
¢6 hoat tinh sinh hoc va dude st dung 1am thudc di€u tri nhiéu bénh khac
nhau. Vi du: penicilin (thudc khang sinh), cimetidin (thufc diéu tri loét da
day, ta trang), phenobarbital (thudc an than), saccharin (chéit ngot thay dl;tdng
duing cho ngudi bi bénh dai thio duong).

Hop chat di vong khéng hoan toan méi la, trong cic chudng trude, chiing
ta da gip cac hdp chit nhu: epoxid (ether vong 3 canh), lacton (ester vong), va
lactam (amid vong), dung méi dioxan, tetrahydrofuran (ether véng) va phan
16n carbonhydrat ton tai duéi dang di vong ban acetal.

Hau hét cac di vong cé tinh chit héa hoc giéng nhu cac chit mach hé c6
cdu tao tudng tu. Vi du: lacton (ester vong), lactam (amid vong) c6 tinh chat
héa hoc gin gidng v6i hgp chdt mach hd c6 cdu tric ester va amid. Véi nhiing
hdp chit di vong cé véng chua bdo hoa thudng cé nhiing tinh chit dic biét.
Chiing ta s& xét tinh chit cta-cie-hdp-chitnay trong.cic phan sau.
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23.1.2. Phan loai
Hop chét di vong thudng dugc chia lam 3 loai thec tiéu chuan sau day:

— Theo di t6: hgp chét di vong chita oxy, nitd, luu huynh.

— Theo vong: phén loai theo s6 canh ctia vong nhu di vong ¢6 3, 4, 5, 6, 17,
8... canh. Di vong 5 vA 6 canh thuong gip nhiéu trong cac hgp chit thién
nhién va chét téng hop. Nhiéu hgp chét nay, cé tic dung sinh hoc quan
trong va dugc st dung trong thuc t&. '

— Theo mic dé chua no cia vong: di vong cb tinh thom, di vong no, di vong
chua no mét phan. _ S
+ Di vong thom 12 nhiing di vong cé c&u tric dién tit ctia vong phu hop

_ véi cong thiic Hiickel (4n + 2)e 7.

"Vlfdl_lt
’ / — l.l =
”NI ~ (Nj B @
Pyridin
1] = [ = (O]
0 . 0 -9
Furan

+ Di vong khong thom la di vong no hoiic chua no.
Vida: _ , )
1. 0107 01 O
O O N N N
H H H

23.1.3. Danh phap
Hién nay, ngudi ta vin ding tén di vong di st dung tit 1au. Nhiing tén
nay thudng dugdc goi theo ngudn gdc thién nhién hay phuong phap diéu ché&
chiang. Vi du: thiophen, pyrol, pyridin... : -
Do su phat trién cua héa hoc di vong, gin day ngudi ta da xay dung dudgc
m6t danh phap hé théng cé thé tng dung cho tat ca cac trudng hgp.

923.1.3.1. Danh phép théng thuong

Danh phap théng thudng khéng phan 4nh duge cdu tric cua hgp chat di
vong. Hién nay c6 khoang hdn 60 hop chat di vong dude goi theo danh phap
théng thudng.
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Vi du:

]

. H .
Pyrol _Furag - Thiophen Pyrazol
- N 9 C
N~ N7 N - N7
Pyridin Pyridazin Pyrimidin Pyrazin
, H H
- () ) 0
N N N O
Pyrolidin Piperidin Piperazin Morpholin
. T )
N S N N
H ' H ; _
Indol Purin > Quinolin Isoquinolin

23.1.3.2. Danh phdp hé théng

o

a. Danh phdp ctua hop chdt di vong don vong

Céach doc tén di vong thudng dua vao 4 y&u t6 la: tiép dau ngil, vong, mic

d6 chua no ctia vong va vi tri caa di t6.

— Tiép ddu ngiz: Doc theo tén clia

cac di t6

Bang 23.1. Tiép dau ngif chi tén cac di t6.

) Dj to Hoa tri Tiép dau ngir
N o | m. | oxa |
. Lwhuynbh S ... N .....f. .. Tha |
. Selen  Se | W |. Selena
Telur o Te | W} Telra |
L Nito - N oo | Aza ]
_Phospho . P l.....m | Phospha |
CAsen o As | ooom | Asa
L Siie. s (... | Ssila . ]
. Gemani - Ge | WV | Gemma |

Bor B 11 Boara
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Trudng hop trong vong c6 nhifu di t5 gifng nhau, ngudi ta ghép thém vao
ti&p ddu ngii dé chi 6 lugng cae di t6 nhu: di, tri, tetra... nghia 12 ¢6 2, 3, 4... di to.

Né&u trong vong cé 2 hay nhidu di t6 khde nhau thi uu tién di t6 6 nhém
cao nhit trong bang tudn hoan cic nguyén t§ va cb s& nguyén t6 nhoé nhit
trong nhém &ay.

Vi du: Thit td uu tién khi doc tén cac di t&'1a: O, S, Se, Te, N, P, As, Sbh,
Si, Sn, Pb, Hg...

— Tiép vi ngiz: Tugng trung cho s& canh ca vong va mic dd chua no cua vong.
M?i vong dude dic trung mot van |
Vi du: + vong 3 canh c_()-vfln ir (ti chit tri)
+ vong 4 canh c6 van et (tU chil tetra)...

Miic d6 chua no ctia vong dude chi rd 3 tiép vi ngdi. Khi mtic dd chua no
mdt phén, thudng dung ti€p dau ngii dé chi nguyén td hydrro gan vao cac lién
k&t d6i. Vi du: tetrahydroazepin.

Bang 23.2. Cac tiép vi nglr théng dung.

$5 canh ciia Tir co __ u\lbng c6 nitg - : ijg klléng c6 nito
vong ban | O Giga | Baohea Cioitiiga | Biohod
ISR S B LU P in | indin 1 iren .\ . _dran_ |
________ 4 et | et | etdn | et L. &
IS S S-St A ol ... olidin ____{ .. LI - olan |
I - SN Ut LL ot VS L SO SN I n_ an__ ...
________ 7 | -ep- |\ epin_ | o . fo...seeno .. gpan
8 - 0C- ocin * acin ocan

Ghi chii: *: thém "pehydro" vio tit ed ban va ti6p vi ngit cta cac hgp chit
chua bao hoa tudng Ung. -

Vi du: - . ‘
- S
: \ N ]
N
: . N :
N N
Aziridin ' Azet 2,3-Dihydro azol
' { A -2 pyrolin)
% N O 0]
o AN i1
Aazin Azirin Oxetan Oxol
- (pyridin) (furan)
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_N i - |
- o} S
g N o : H
R (I N
1,3,5-Triazin Oxazol 1,3-Thiazol [/ \
N-N

Azepin
: 1,2-Diazoxin

Trong cac tai liéu chuyén mén, ngudi ta thudng ky hiéu cac vi tri trong
vong cé no1 dbéi hodc dia bdo hoa hydro nhu sau:

|] A?- Pyrolin (nghia la & vi‘tri 2
N : ¢4 lién két doi) - :
1
H
N

& 2H:-Azepin (& vi tri 2
N\ 4 bao hoa hydro)

Tuy nhién, cach goi tén nay khong ap dung véi cach goi thong thudng.

Vi du: ' .
: || | : 1H-azol _
N {khong goi 1H-pyrol)
H
— Cdch ddnh sé:

+ Trudng hop di vong chiia 1 di t& thi uu tién s6 1 cho di t&, c6 thé dung
chii cai Hylap nhu: a, B, y dé chi edc vi tri trong vong.

Vi du 4 3 CH3
' "\_‘]/ 3-methyl pyrol "~ -
5 1{1 }1 {B-methyt pyrol)
H

+ Trucdng hgp trong vong c6 nhiéu di t§ giéng nhau thi danh s6 sao cho
céc di to c6 chi s6 nhé nhat va téng céc chi 86 ma di t& chiém 1a mét sO
nhé nhat Néu mot vong chUa hai di t6 14 nitd thi vu tién cho nitd bac

hai rdi dén nito bac 3.

Vi du: | N3
[ I 1,3-Diazol
1 ’
N/l 2

4 N—_[
N, 1,2,4-Triazol
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+ Trudng hop trong vong chia cac di t& khac nhau thi vu tidn s6 mdt cho
di t& diing trudc trong cach goi tén theo hé th&ng va danh s6 sao cho
téng cac chi s6 ma di t& chi€m 12 nho nhat.

Vi du: 4 x
|
5“ _ é) ,NI - 1,2-Oxazol

N3 -
b 1,3-Thiazo.
S 2

b. Danh phdp hé di vong ngung tu
Céch doc tén hé di vong ngung tu dya trén nguyén tic 14 phai chon mot
di vong trong hé ngung tu lam vdng co ban, cdn cac vong khac duge col nhu
phén thay thé.
— Hé hai vong ¢6 1 1a di vong: ngudi ta coi di vong 12 vong cd ban, vong kia
12 phu va goi bing tiép dau ngit (dung benzo dé goi vong benzen).

Vi du:
H
O S ~N
Benzofuran Benzothiophen Benzopyrol
(indol)
! 1
N_. | : N2
= >
Benzopyridin
Quinolin Isoquinolin

D&i v6i hé ngung tu nay, ngudi ta thuong danh s6 bét diu tit dinh bén
phai (khéng bét ddu tu di t8) va tidp tuc theo chiéu kim dong hd theo hé da
vong. C6 thé danh s6.bat diu tu dinh dudi cta vong bén phai va nguge theo
chidu kim déng hé quanh hé da vong.

Vi du: . .
9 1 5 4
8 2 6 3
. O YT 5 5 1
Dibenzofuran ~ Dibenzothiophen

— Hé hai di vong: ‘
+ Chon vong cd ban: (Vong chinh)viécchonvong cd ban trong hé hai di
vong tuin theo qui tae sau:
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. Trufdng hop cung cd vong thi vu tién vong chiia di to nits, sau ds la
vong c6 oxy roéi méi dén vong c¢6 luu huynh.

. Trudng hdp cac cd vong khac nhau thi véng 16n hon duac chon lam
vong chinh.

+ Trudng hgp trong cic vong céd nhiéu di t6 khac nhau thi vong nao

- chtia nhiéu di t6 hon-duge chon lam véng chinh.
+ Cach danh s6: . .

« Cac canh cua di Vong chinh dugc x4c dinh bing chit theo trinh tu
danh s& binh thudng ciia vong dé khi ding mdt minh.

- Cac dinh cua di vong th& duge x4c dinh bang sb theo trinh tu danh s&
binh thuong ctia vong d6 khi diing ridng mét minh sao cho cac chi s&
c6 gia tri nh6 nhit va di t8 gdn véi canh (a) nhit.

» Khit cac vong thé& chi 14 vong carbon (khong cé di t6) thi khong can
xac dinh cac canh nhu vay.

Trong cach goi tén chung thi tén cua vong co ban dude glli nguyén, con
" tén cua vong thé duge ddi dudi thanh "o".

Vidu:
4 3 ¢
[ = T + o[l )¢
§70 s T0%
Thiophen Furan
(vong ghép) {vong chinh)

Tén goi: hieno [2,3-b] furan
khong doc: Furothiophen

H H |
N_O_ - eNa , O
LT = WL o+ i
-Py;-ol " Furan
(vong chinh) (vong ghép)

Tén goi: furo [2,3-b] pyrol
khong doc: pyrolofuran

NN 3 N5
s I, = I\ o 2% !
NN e N7e
Pirimidin Pyridin
(vong chinh) (vong ghcp)

Tén goi: pyrido [2,3-d] pirimidin

— Hé ba di vong trd 1én: phan biét di vong thé thi nhat va thd hai bang
cach dung chii s6 cd phiy.
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Vi du:
i 1
o._N_O s Ol dN& 2005
Furan Pirazin Furan
(vong ghép) - (vong chinh)  (vdng ghép)
Tén goi: difuro [2,3-b; 2',3"-¢] pirazin '

I

&

N2 s R
e 2 —N1 I'N 5
OO = QL - g - O

3

Quinoxalin Imidazol Pyridin
(vdng chinh) (vong ghép (vong ghép
thit nhat) thit hai)

Tén goi: pyrido [1',2'; 1,2] imidazo [4.5-b] quinoxalin

-~ Ha thong da vong:

Viée xéac dinh cac dinh cha hé théng da di vong ngung tu phtic tap can
tuan theo mbt s6 qui dinh sau:

+ Viét toi da sd vong theo chidu nim ngang, con cic vong khic viét vé
phia trén bén phai truc hoanh.

+ Panh s6 theo chiéu kim dong hé bit ddu ti dinh chia vong cao nhit &
bén phai sao cho di t§ cé chi s8 thap nhit.

+ Cac nguyén tu carbon & canh néi 18y s6 nguyén ti carbon trude d6 va
thém chi “a” :
Vi du:

I
7 - N‘_ 2
6 @) 3 [ LN:;
5 4a M
Quinolin Ptendm Phenantridi
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23.1.4. C&u tric va hoéa tinh cta di vong
238.1.4.1. Céu tric '

Di vong thom cd cdu tric vong phing (vi du: furan, thiophen, pyrol,
pyridin). Céac di t6 tham gia vao hé théng lién hgp bang cich déng gép cip dién
t tu do vao hé théng, do dé di vong ciing ¢6 hé théng dién ti © tuong tu nhu hé
théng thom (s electron trong vong phu hop véi céng thic Hiickel: (4n + 2)en).
Cac vong khéng thom c¢é cdu tric kiéu cyclan. Vi dy: vong piperidin c6 c¢u dang
gh& va thuyén nhung cu dang uu tién 1a cfu dang gh& véi nguyén ti hydro lién
k&t vdi nite & dang axial, con cép dién tl ty do clia nite & dang equatorial.

H
|

N,

i

C4u tao cta di vong duge chiing minh bing cac phuong phap vat Iy. Vi
du, khi do mat d6 electron clia cic nguyén tl, cac nha khoa hoc thiy ring mat
d6 electron ctia cac nguyén ti khac nhau tuy theo vi tri ctia ching trong vong.
Ngudi ta c6 thé cian cd vao db dai lién két dé xac dinh di vong thom hoic

khéng thom.
Bang 23.3. Do dai lién két trong dj vong thom va khéng thom (A )

Lién két trong di véng khdng thom Lién k&t trong di vong thom

c-C 1,48 c=C 1,34
""""""" oN T s T e T 2r
""""""" co T e T T a0 T 22
"""""""" os TTTITTTRZs T T ess T 18
""""""" N e R V™ VA T B

C6 thé dua vao nang lugng cong hudng thuc nghiém va néng lugng thom
héa dé xéc dinh tinh thom cla hgp chét di vong so vl benzen. .

Bang 23.4. Nang lugng cdng hudng thuc nghiém clia mét s6 di vong

Hop chat Kcalo. mol? . | kJ. mol”
______ Benzen 4 ....89 | .10
T eyidin e "7
Quinolin T 484 | 200
T eyl e 90 ..
__________ Indol 488 | 198
__________ Thiophen | 291 |t
Furan 16,1 68

240




Qua cac gia tri trén, chung ta nhén thiy: benzen ¢ tinh thom manh hon
pyridin va cac di vong 5 canh ¢ mot di t6 va benzen c¢6 tinh thom yéu hon

quinolin va indol.

C6 thé so sanh tinh thom nhu sau:

Benzen > Thiophen > Pyridin > Pyrel > Furan

Cac dic trung vé ciu tao con thé hién qua cac gia tri vé phd tit ngoai
(UV), phé héng ngoai (IR) va pho cong hudng tit hat nhan (NMR).

Bang 23.5. Phé tf ngoai clia

mét s6 hgp chét di vong

Hop chat Apax (NM)
Benzen 256 .
"""" moim T T a0
"""" i A
"""" N T Y D
"""" Nammhaton T T g arm a1t
"""" o T s ar0, 311
"""" soaaimein T T g e 817
"""" T T T T s e 219

23.1.4.2. Tinh chdt héa hoc

Di vong biéu 16 nhiéu dic tinh thom. Vi du: bén viing véi nhiét va tac
nhan oxy héa, di vong c6 hé thong ndi d6i lién hgp dé cho phan tng thé nhung
lai kho6 cho phan tng cdng. D6 1a do di t& da tham gia vao hé théng thom, do

s tham gia cip dién tu ty do vao hé théng di vong,

e AN
cta di t& giam di hodc mét han.
Vi du:

— Di vdng 6 canh c6 mét di to 1a nitg 1a pyridin: Nito

tham gia mét dién td héa tri vao vige hinh thanh

hé thong dién ti kiéu benzen, cip dién ti tu do

con nguyén nén pyridin van cé tinh base do nito

mang lai.

~ Di vong 5 canh mdt di t8 nité nhu pyrol: Cap dién .
£ tu do cfia di t6 tham gia vaio hé théng thom, tinh L

base ctia nito bi giam va khoéng con

so sanh véi tinh base ctia amin bac 2 (dialkylamin).

rd rét niia néu ‘
H

tinh chit théng thudng
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— Di vong 5 canh ¢6 hai di t8: imidazol, hai nguyén tit
~ nitd tham gia vao hé théng vong theo hai cach khac
nhau, mot di t6 con mang cip dién tt ty do nén |

N

imidazol van th€ hién tinh base (K, = 1,1.107). ‘H

Tinh base caa di vong khong phu thuoc $6 lugng di t8 c6 trong vong Su
phén bé mat d¢ dién ti va cdu truc lap thé anh hucng dén tinh base cuaa di

vong. Vi du:
I
N
(Cha acid llen ho’p)
f}
PK. =
(Cha acid lién hop) m
. N°
PK, = 4.7
{Cia acid lién hop) '

23.2. HOP CHAT DI VONG 5 CANH

23.2.1, Di vong 5 canh mét di t&

oy l‘a’ﬂ
N NN
1.3 ' 23

Q)
1,3 0,7

5.4

- Hgp chit di vong 5 canh mot di t& dude nghlen cliu nhleu va phd bién la
furan, pyrol va thiophen. Do -dé trong gido trinh nay, ching ta tap trung

nghién ctiu vao cac di vong dé.

Furan, pyrol va thiophen la 3 di vong chinh thudc nhém néy,- mbi chat

chita mét di t6:

N

N-
Pyrol (I) Furan (IT) Thiophen (III)
Bang 23.6. Tinh chét ly hoc cia di vong 5 canh
Tén | Khoilugngphants | Dénéngchay°C | DB s6i°C
Furan ' ' 68 -85 ' 31
Pyrol 67 -23 130
Thiophen 84 -38 84
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Tit cong thic I, I1, III chiing ta du doan rang cac chit nay ¢b thé c6 tinh
chit ciia dien lién hgp, clia amin, clia ether va cla sulfid (thioether). Thuc t&,
cac di vong nay khéng cho phén Gng cdng, thiophen khéng cho phan dng oxy
héa nhu sulfid, pyrol khéng cé tinh base nhu ctia amin. Mit khac cac di vong
nay va cac din chét ctua né cho cac phan ting thé 4i dién t& nhu nitro héa,
sulfon héa, halogen héa, acyl héa theo Friedel-Crafts, tham chi tham gia c
phan ting Reimer-Tiemann va phan @ng két hop véi mudi diazoni. Ning higng
cong hudng ctia ching 1a 16 - 29 Kcalo/mol, it hon ning lugng cdng hudng cua
benzen (36 Kcalo/mol) va it hon nang lugng cdng hubng cua dien lién hagp.
(khoang 3 Kcalo/mol). Dya trén cd s6 d6, ngudi ta goi pyrol, furan va thiophen
12 nhiing di vong thom, céng thie I, II, III chua néi 1én dudc cdu tao cua
nhiing chét do. :

Bing thitc nghiém, Y.K. Iurep da chiing minh 1a ba hop chit di vong nay
c6 thé chuyén chét no ra chat kia néu dun néng véi hoi nuée, H,S hay NH; va
dung Al,0, 1am xic tac. o ‘ ' :

+ H,S

@ +HO @
+ H,0 -
+ mz * I%Nﬂg,
E_B ,
N
H .
Tinh thom cta cac di vong nay dude biéu hién & néing lugng lién hgp kha 16n:

Furan 16 Kcalo/mol

Pyrol 25 Kcalo/mol

Thiophen .29 Kcalo/mol

Benzen 36 Kcalo/mol

Nhu vay, thiophen ¢6 tinh thom ro &t nhét (gin véi benzen) con furan co
tinh thom y&u hdn so v6i hai di vong con lai. i

Ngoau ra, khoang cach giiia cac nguyén tl trong di vong cing noi 1én tinh
thom khi chiing ta so sanh 46 dai lién k&t ctia ching véi nhiing lién két tuong
@ng trong cac phén ti tudng ty khong ¢ noi d6i luan phién (bang 23.3)

Ciing nhu céc hop chét thom, di vong 5 canh ¢6 ciu tric nam trong mot
mit phang véi 4 nguyén t{ carbon va mdt di t8 oxy, nitc hay luu huynh.

Khi tham gia mot cap dién ti ty do vao su lién hgp thom, di ¢ trd nén
nghéo dién tu, con nguyén +% earbon trd nén gidu dién tu hon. Kha niang phan
cuc biéu hién trong cac cong thiic giéi hiai gau: : o
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Furan Thiophen Pyrol o
. ‘ | V/X@ /X@ D - @X\.
¢} o = BIRSS ~2 : 2
B8 - /U ©

 Qua cic dang mesome, ching ta ¢6 nhan xet sau:

= D1 t6 nghéo dién ti hon nén hoat tinh thay d6i (V1 du: tinh base cua
nguyén tii nitd trong pyrol giam). .

— Cac dinh carbon mang dién tich Am giai thich v1 sao d cac vi tr1 do dé
tham gia phén ing thé ai dién tu.

Tuy nhién, cac cong thiic d6 cho thiy cac vitriava dude phan cyc nhu
nhau nhung thuc t& phan fing thé 41 dién ti xay ra chi yéu & vi tri .

Nguol ta giai thich hién tugng dé6 14 do trong phan ting thé 4i dién tii, cac
hogp chét c6 tinh thom tao nén cdu tric & trang thai trung gian (phutc c). Ap
dung vao céc di vong 5 canh c6 mét di t3, 8 trudng hgp thé B chi tao dudge hai
coéng thiic giéi han, con 6 truang hop thé o tao nén 3 céng thitc giéi han. Nhu
ta da biét, néu tao dudc nhiéu céng thiic gidi han 1a c6 sy bat dinh dién ti 16n
hon fing véi miic nang lufdng th&p hon. Do do, trang thai trung gian o dé tham
gia phan {ing thé ai dién t hon. '

/X@ . | /X@ /X\

= . +E* 2 SN ®

1, — | | ;H ~— | I;H
- Thép

E “%® E % E %
[ ] +E* HT)‘E}] - H)Exi@_’_ HTX]

®
\ Thé o ) '

Chiing ta xét cdu tao cua pyrol: ' :

Mbi nguyen ti cia vong, cd carbon va nito lién két v6i hai nguyén ti
khéac cua vong bing lién két . Trong cac lién ké&t mbi nguyén tu carbon ding
ba orbital sp?, ching nim trén mét mét phang va tao v6i nhau mét géc 1a 120°.
Sau khi gép mét dién ti cho mbi lién két o, mdi nguyén tli carbon trong vong
bd ra mét dién ti va nguyén tl nitd bd ra hai dién t& p. Céc orbital p xen pha
lén nhau tao ra dam may dién t¥ n § phia trén va phla duéi ca mit phang
vong tao ra dam may dién tu n chita toan bd 6 dién ti va thoa mén c¢béng thiic
Hiickel: (4n + 2) em. _

Céac dién ti 7 xen pht lam cho vong bén viing. Pyrol ¢6 ning ludng cong
hudng thap va tham gig phan fing th& 4i-dién ti nhu nitro héa va két hdp
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mubdi diazoni. Nito con ddi dién ti tu do lam cho vong cb tinh base giéng nhu
céc hop chét nito, mac du tinh base y&u (K, ~ 2,5.10%). :

Do d6 pyrol ¢6 thé bidu dién bang céng thic gidi han:

H H

Furan va thiophen c6 c&u tao tudng tu nhu pyrol. Gidng nhu nitd, oxy va
luu huynh gép hai dién tit vao ddm may dién ti 7 tao thanh hé 6 dién td thom.

-

Do d6, céc chit nay c6 tinh chat gin gidng véi cac din chit cita benzen.

[O] hodc [@] [O] hodc [@]
Q ®0Q 3 @3
Furan . Thiophen _

CAn cht ¥ ring, § cic nguyén tit oxy (trong furan) va luu huynh (trong
thiophen) ngodi cip dién ti tham gia vao hé théng thom con mdt cap dién td
nita khéng tham gia vao hé théng thom  ma ném g orbital lai tao sp?, nghia la
ndm trong mit phang cua vong.
23.2.1.1. Nhém furan

Ngudi ta thudng dung tit furan dé goi loai di voéng nady, con tu oxol hau
nhu khéng duge st dung.

o O CO-CH;

()3 2(w) .
: | ' . [I i

@4 3(8) _
: : 2-Acetyl furan (furan la nhan chinh)
furyl methyl ceton (furan 13 nhom thé) .

0 e
Benzo furan Tetrahydfo furan
a. Ngudn gbc thién nhién va phuong phdp diéu ché
Ngudi ta tim thdy furan rtrong héc in nhya théng dudi ngua va trong
khéng sinh do nim ti&t ra. C6 thé diéu ch& furan bing cac phan iing:

— Decarbonyl héa furfural: Khi dun néng pentosan trong mdi truong acid
hydrocloric, thily phan duge pentose, ti€p theo 12 phén Gng loai nudc va
déng vong thu duge furfural. Thyc hién phan ing loai nhém carbonyl cua
furfural sé thu dugc furan:

CHO

+H,0 ] - -3H,0O Ni /280°
(CsHOp —> (CHOH); —— U | NI ]
. ut Y O~ ~CHO hay v61t61 O
. CH;OH it / 350°C
Pentosan Pentose . T | Fuifuidal it/ Furan
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— Dehydrat héa hgp chit 1,4-dicarbonyl:

GHy-CH, SRR LI < Ko
R-¢ C-R == RC CR —> ||
OH OH R"70" KR
— Ngung tu a-halogenoceton véi ester clia B-ceton acid:
R\C , 0] _COOC,H; COOC,H;
l s T —_ | | + H,0 + HCl
CH, L€ =
Cl 0" R

b. Tinh chdt:
Furan c6 mui giéng nhu cloroform, khéng tan trong nuéc. Nhan furan
khéng bén viing véi cac tac nhan acid manh vi trong diéu kién dé, furan dé

dang bi polyme héa:

o® H

H
(')@ H : .

m a2 7 0 [ TH
o® 0 _
D8 — o ...

— Phan {ng thé&: Phan tng thé ai dién ti caa furan dé xay ra & vi tri 2. Vi
furan khong bén trong méi truong acid nén phan dng nay phan nio bi
han ché. Furan cén tham gia phan ting th& kim Joai & vi tri a va carbonat

Br
2, |0|IBr + -Br-l[ollBr

héa ra acid:

2-Bromo furan 2,5-Dibromo furan
(HNOs 1 2-Nitro furan
0~ "NO,
SO. idi
1 Jpyridin_ (i Acid 2-furan sulfonic
0 0" SOH -
Furan
ran w “ |] 2-Acetyl furan
AICL, 0~ “COCH, |
RL™ [ *, [
.
-RH Q Li O~ COOLi
2-Furyl lithi Furoat lithi
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— Phan ng cong: Phan fing cdng xay ra d& dang hon so vél benzen:

. U H,/Ni Raney Ej
0 <170°C o |
Tetrahydro furan .

Furan cho phan {ing Diels-Alder nhu mét dien lién hgp khi t4c dung véi
anhydrid maleic hay p-quinon: o

_ Tinh bén viing ctia nhan: Nhin furan kém bén viing hon so véi nhin
benzen nén cé thé pha vé vong bdi phan {ng hydrogen héa hay oxy héa
hoic véi chi acetat trong mdi trudng acid acetic:

HyPt HsC CH,0H
CH,COOH HZC——_J:H2
n-Butanol
U O, (khongkh) ~  HC==CH
0 V,0; 07 ™0~ 0
Furan _ Anhydrit maleic
Pb(CH,COO0), Hﬁ/-CHO
CH,COOH  HCwyo

D& ngodi khong khi, furan tu oxy héa déng thoi trung hiép hoéa. Véi
pentoxyd vanadi va tac dung ctia oxy khéng khi, furan tao thanh anhydrid
maleic:

— Héa tinh cta di t8: Khac véi ether oxyd c6 cép dién tii ty do dinh cu, di t6
oxy trong furan khéng cé tinh base theo nhu dinh nghia cia Lewis. Khi
tac dung véi acid manh, furan bi trung hiép hoa: nguyén nhén la do

‘proton H* gén vao nhén, pha v3 hé théng thom, chi con lai he ‘théng ndi

doi luan phién rat dé trung hiép.

¢. Dén chdt cua furan

— Furfural: Furfural la chét long, ¢6 mui giong benzaldehyd. Furfural
thuong duge diéu ché& bing-phan-fing-loai-nidc & pentose trong méi
trudng acid ¢ nhiét do cao: :
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H_ OHHO_ CHO

N~

CHO

| 0
R & C.. _ H*
H" | | H = — [
HO—F——“"C(—OH ) - 3H20
H  H

Trong céng nghiép, ngudi ta sit dung cic nguyén liéu thuyc vat c¢6 nhiéu
pentosan (nhu 16i ngd, rom ra...). Pentosan dugec dun néng dudi ap sudt trong
mdi trudng acid, thiy phan héa ra pentose, sau d6 loai nude duge furfural.
Muén phén riéng furfural, ngudi ta thuong dung phuong phép cit kéo hdi nuée.

Do c¢6 nhém chiic aldehyd, furfural tham gia cac phan idng tudng tuy
aldehyd benzoic nhu: oxy héa dudc a01d khii héa tao alcol, ngung tu vdi cac
hop chit cé hydro linh déng tao ra céc san phidm tuong ng.

Furfural duge ding lam nguyén lidu chit déo va dung mdi. Mot s6 dan
chit clia 5-nitro furfural c6 tac dung khang khudn manh. Vi du:

|I I
CH=N-NH-C-NH,

O,N™ "0
Nitrofurazon (5-nitro-2-furfuryliden sérnicarbazon)

Chat nay cé tac dung khang nhiéu chung vi khuin Gram (+) va Gram (-)
va dude st dung dé didu tri cée nhiém khuan ngoai da

— Benzo furan (hay cumaron):
| b Y
o
Vi tac dung cta acid sulfuric, cumaron trang hiép thanh nhya (ing
dung trong céng nghiép chit déo). M6t s6 din chit cua cumaron dudge dung
lam thude. :
23.2.1.2. Nhém thiophen
a. Danh phdp: .
~ Cach danh s8 vong thiophen gidng nhu d61 véi vong furan. Géc c6 nhin
thiophen doc 12 thienyl. -
| S CH _S._CH
(0.)5[ ]Z(a) 3 -
(B4 ! I 3(p) U U ) \©
' 2-Methyl thiophen 2-Thienyl phenyl methan
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b. Nguén géc thién nhién va phuong phdp diéu ché

— Ngudn géc: Thiophen cé trong héc in than d4. Trong qua trinh chu?ng cét
than da, thiophen (T°, = 84°C) dugc tach ra cung vdi benzen (T° = 80°C).
Benzen thudng chua khoang 0,56% thiophen. Cé loai nhua trai dudng cét
dude din chét cua thiophen dugc dung chita bénh ngoai da duéi dang
sulfonat con goi la 1chthyol C6 nhiing phéan tii sinh hoc ¢6 nhan thiophen
nhu biotin hay v11:am1n H:

H
N
S >=0
N
((|3H2)4 H

COOH |
— Téng hgp: Hién nay ngudi ta tc‘)’ng hgp thioph_en bing cac phuong phap sau:
+ Ngung tu acetylen véi Iuu hujrnh trén quing sat sulfid (pyrit) ¢ 350°C:

H{'ISI S
‘\m — | - |

=~ |

H H

+ Ngudi ta thudng st dung phan ting § pha khi gitia luu huynh va butan
& nhidt d6 trén 500°C (lvu huynh la tac nhén loai hydro):

' S
H3C ’ CH3 S H2C CH2 S
T 17 = N Lt = 1 |
H,C——CH, HC—CH
C6 thé thay butan bing butadien hay buten.
c. Tinh chdt: , ,
Thiophen la chat long khong tan trong nude, ¢6 mii manh va khé chiu,

do so1 84°C.

— Phéan tng thé 4i dién ti: Dudi tac dung cia acid, thiophen bén Vﬁng hon
furan va pyrol. Diéu nay-cho phép st dung cac tac nhin acid khi thuc
hién phan ting thé 4i dién ti & vong thiophen. Nhin chung, phan fing thé -
ai dién tit xay ra d& dang hon so v6i benzen va vio vi tri a. ‘

} Phan Gng halogen héa: clor v brom tao ra a-halogen thiophen kém theo
d&n chit 2,5-dihalogen. Iod phan {ing véi hidu xuit cao v6i sy ¢6 mit cua thuy
ngin oxyd.
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Céc phan tng thé i dién ti cia thiophen nhu sau:

12 -
1 - '
_H—'gH_—m’ N 2-Iodo thiophen
——— > [ ] - 2-Nitro thiophen
(CH;CO),0 S”NO, i
H,SO
I Cadt St “ ] Acid 2-thienyl sulfonic
S _ S~ ~SO;H ,
__H_(;l_)_ “ II 2-Cloromethyl thiophen
HCHO S CHQ o
CH,COC1

O
| AlCl, ES_]—&G 2-Benzoy! thiophen

— Phan ling cdng: Thiophen bi hydrogen héa véi hén héng natri trong méi
" trudng ethanol va tao thanh thiophan (cén goi 1a thiolan):

Na/Hg ‘
1 —_— [ ]
S S
Thiophan (thiolan)

~ Su bén viing cia nhén: So véi furan va pyrol thi thiophen bén viing hon
trong phan iing md vong. Thiophen bén viing véi cAc tac nhén oxy héa
manh nhu permanganat nhung véi tac nhan khi héa th1 nhén thiophen
bi pha vd va loai sulfid:

0 m o R
R g R Ni Raney ,CHZ CI\_IZ .
R R

— Tinh chat cua di t6: Nang lugng c@ng hudng ctia thiophen 14 29 Kcalo/mol
gin véi ning ludgng céng hudng cta benzen (36 Kcalo/mol). Diéu dé giai
thich vi sao dji t& it hoat tinh, d& dang tham gia phan (ing the ai dlen ta’
va nhén bén viing.

Vi du: din chit hydrogen héa ctia thiophen dé tao thanh mu6’i sulfoni con
thiophen khéng cho phan ting nay:

Es.—/| v T @ ©
| CH,

Nguyén t& luu huynh edn 14 chat doe véi cac xidce tac kim loai va giy khoé
khi#n cho phan dng hydrogen héa thiophen.
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d. Ung dung

Cac dan chat cua thiophen thuong it gap trong thién nhién. Thiophen cé
trong céu tric cua ichthyol la thuoc chiia bénh ngoai da. Dan chat 2,5-diiodo
thiophen cé tac dung sat khudn, tdy mui dude st dung thay thé& 10dof0rrn

23.2.1.3. Nhom pyrol
Cach danh s& cua nhan pyrol gidng nhu furan va thiophen. Géc pyrol
duge goi la pyrolyl.

N! ' N. _CH
g 7y

2.,2'-Dipyrolyt methan

H H I;I
N

a. Diéu ché

Pyrol dugce tao thanh khi c4t than da hay cit xudng di loc hét m3. Nhan
pyrol c6 trong mét s6 chit mau thién nhién nhu phim cham (Indlgo)
indirubin, va trong céng thiic cia chlorophyl, hemoglobin. C6 thé diéu ché
pyrol bang cac phuong phap sau:

— Cho furan tac dung v6i NH, 6 nhiét d¢ cao va xic tac:

+ NH
“ ” - ? >~ “ II + H0
AlLQ, /450°C _ _

0 N
H
— Tit acid succinic:
0O 0O :
H,C—CL o He— o '_€O 270 [
| M s L N [ e D

— Poéng vong din chit y-dicarbonyl:

Tir din chit niy, ngudi ta c¢6 thé déng vong thu duge cac di vong furan,
thiophen va pyrol theo phan Iing sau:

P,O, .
—2 S s II ||
to R R'

O
H,C—CH, o
R—C C——R' 11:235 — 1
O O R” ™S R
(NH4)2$04 || ||
e
100°C R E R'
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b. Tinh chdi:

Pyrol 13 chit 16ng khéng mau, d€ lau bi vang, niu rdi héa nhua. D6 sbi

- 130°C. ft tan trong nudc, d& tan trong alcol va ether. Pyrol tham gia cic phan
Ung héa hoc sau: : : . :

— Phan ting thé& ai dién ti: Trong moi trubng acid manh, nhén pyrol khong
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bén viing nen phan {ing thé ai dién ti khé xay ra. Vi du phan Ung nitro
héa chi xay ra khi cho pyrol tac dung véi acid nitric 6 méi trudng
anhydrid acetic. Phan ting thé& dé dang xay ra 6 méi trudng kiém, khi do,
nhan pyrol duge hoat héa do hiéu ting cho dién tid clia nito tich dién am.
Pyrol dé phan ing v6i ¢ac tac nhin ai dién t& tuong duong nhu phenol va
anilin. C6 thé giai thich hién tugng d6 nhu sau: Trong méi truong acid,
proton gan vao nguyen ti nitd cho nén kha ning mesome bi ngung lai &
vi tri caa nguyen ti nito. Trong moi trlmng kiém, proton bi loai & nguyen
t nitd nén & nguyén tli nay sé xuft hién dién tich 4m lam kha nang
mesome héa ting, nghia 13 ting kha ning phan tng. Nhu vay 13 6 mdi
trtidng kiém, pyrol nhu mdt hé théng thdm dude hoat héa va phan ing

xay ra nhu déi v6i ion phenat. .
HeH
H - N
N

]

| |
N N N N N
- SRR SR =S
Pyrol tham gia vao cac phan Gng thé 4i dién ti sau:
L/NeOH H
) g N I
HNO H
> [ -
_ (CH,CO0),0 N"°NO, + H0
H _
] + 59, ]
N "~ | Pyridin N SO,H + Pyridin
H ]
CHCL,/KOH U\
| N CHO + 3KCl + 2H,0
H

+ C4I,N=N . Cl~ [—/l
- N=N-CgH; + HC

! +

Y




_ Phan ding cong: pyrol tham gia phén ting cong rat kho khan, tuy theo tac
nhin phan ting ma nhéan pyrol bi hydro héa mét phin hay hoan toan:

+ H2 - -
: » [ | A3- li
7Zn / CH,COOH Pyrolin

N
] — H
N ' + H2 . ids
' » | | Pyrolidin-
H Ni e N

- Pyrolin va pyrolidin c6 tinh base ciia amin bic hai.

_ Tinh chét cta di t5: Su phan b8 mat d6 dién ti lam cho véng pyrol bén
viing. Cdp dién t ty do cla nitd tham gia tao hé thong thom nén nitd bi
giam tinh base: Do d6 pyrol 1a mdt base rit y&u (K, ~ 10™) va ciing 1a mét
acid yéu. Trong méi trudng acid manh, pyrol trung hiép thanh nhiya mau
dd. Trudng hop & vi tri 1 con nguyén ti hydro, pyrol tao mudl K va Mg:

_+KoH . [ ] &+ mo

=]
|

+ RMgBr U 4 RH
l\I/IgBr :

Céac mudi nay khi tac dung véi CO, tao acid tudng ing, cho tac dung véi
acyl halogenid thu dudc ceton. - :

Vi du:
R ] &5 01
N N R
| ]
R B
] L9 7 &5 [ 7
N

N . N ~CocH,

MgBr o - COCHj; . H COOH
N ~ ON"COOH N |
COOH H H

¢. Dén chdt ciia pyrol

- Bilirubin: 12 sic t8 mat, dudc tao ra béi 4 nhan pyrol lién két bing mach
carbon:
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N._CH__N__CH, _N__CHg N
LT 17 LT
— Porphin: Gém ¢6 4 vong pyrol lién két v6i nhau. Khi cae dinh cta porphin

chiia cic nhém thé& khac nhau goi 14 porphirin. Porphlrm la khung cta

nhiéu hgp chit thién nhién duwéi dang
phiic véi céc ion kim loai khac nhau.

Vi du: porphirin tac phtic véi sit tao .
thanh hem 1a thanh phédn ¢6 mau caa " Porphin
hemoglobin (ch&t dé trong mau gém protein la '
globin .va thanh phidn c¢6 mau la hem).
Hemoglobin 14 thanh phin cd ban tao nén -
héng cdu trong mau va lam nhién vu chuyén - -
chd oxy tit phéi dén t& bao.

— Indol hay benzo [b] pyrol: 4 I[I

1
6 NI 2(a)
5 e
4

Ngudi ta tim thay nhan indol trong tinh dau hoa nhai va trong phén tu
cua nhiéu alcaloid nhu reserpin, strichnin va tryptophan (1a amlno acid khi
thay phan protid), phdm cham indigo:

CH,~CH-COOH o
@:T. NH, Tryptophan
N .

Phiam cham indigo

23.2.2. Di vong 5 canh cé hai di t& _ .
Azol 14 tén goi chung céc di vong thom 5 canh chita hai hay nhiéu di tg,
trong d6 c6é it nh&t mot di t4 1a nito.
23.2.2.1. Nhém diazol
— Tiép dau ngit diaz: chi sii ¢6 mit clla hai nguyén ti nito.

— Tiép vi ngii ol: chi véng 5 canh.
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Tuy theo vi tri cta di t6 ma ta c¢6 1,2 hay 1,3- diazol. Tuy nhlen nguadl ta
thudng goi cac chdt nay bang tén riéng. .

~Vidu:

H R
- N 1 . N 1
5 "N 2 , 5 2
- |
a E_u 3 4 LN3
1,2-Diazol (pyrazol) _ 1,3-Diazo} (imidazol)

a. Ngudn gée thién nhién va phuong phdp diéu ché

Hop chit chia vong imidazol c¢6 nhiéu trong dong vat va trong mot s&
alcaloid. Mt s& hgp chit cua vong imidazol c6 tac dung sinh hoc va du?dc dung
lam thudc chiia bénh.

Vong pyrazol khéng c6 ‘nhiéu trong céc hop chit thién nhién. Ngudi ta
thudng t6ng hap hai di vong nay béng phuong phap sau:

— Té8ng hop pyrazol: khi cho B-diceton tac dung véi hydrazin thu duge vong
pyrazol tudng Ung:

0 OH
H3C"_?// i —_ n/ 1
Hzc C'_ CH 3 C__ C_"‘ CH3
Cetls
+ C,H,NHNH, N

~ Téng hop imidazol: cac 1m1dazol dugc tao thanh bang cach ngu?ng tu o-
diceton véi amoniac va c6 mat aldehyd formic: '

i
—CH= N
R—CH=0 | R-C~ ~CH
" 4+ 2NH; + HCHO —— [l I + 3H,0
 R—CH=0 . - R-C—R
b. Tinh chét
Pyrazol § dang két t1nh ¢6 nhiét dé néng chay 70°C, imidazol ¢6 dd nong
chay 90°C.

— Héa tinh ctia nhan thom: Hai ch4t nay c6 nhiing héa tinh chung cua
diazol va tinh thom thé hién rd rihu nhin thom bén viing véi phan {ng
' OXy héa va dé cho phan iing th& ai dién-tii-nbut-sulfon hoéa, nitro héa chu
yéu vao vi tri 4.
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Céc diazol cé tinh thom vi di t§ tham gia mdt cip dién t& tu do tao nén
mdt hé théng thom cé 6 dién ti n. Tuy vy, tinh thom kém hon so véi benzen.

— Tinh chit caa di t8: Diazol c6 tinh acid do nhém NH giéng nhu pyrol.
Nguyén t@ nitg thit hai cta diazol con cip dién tit ti do nén né tac dung
v6i nguyén tt hydro ctia nuéc va g1a1 phéng ra ion OH™ biéu hién tinh
base. do d6 diazol c¢6 tinh base giéng nhu pyrldln C6 thé so sanh tinh
base nhu sau:

‘Imidazol > Pyrazol > .Pyrol

~ Tinh déng phan cua diazol: khi tich nguyén ti hydro néi véi nité dudi
dang proton H*, nhan imidazol va pyrazol mang dién tich Am. Dién tich
4m nay khéng dinh x va hién tugng ion héa xay ra: H* ¢6 thé két hgp
vGi mét trong hai nguyén td nité tao nén hai dang hd b1en d trang thai

can bing:
o o
N. ' N. N s
|1 }\T| == H* + ‘e\N = [ N-H
(a) Anion (b)

Hién tugng hd blen nay khong thé nhan ra néu nhin thom khéng cb
nhém thé vi dang (a) va (b) gidng hét nhau.
Vi du:

+ Trddng hop mét nhém thé gin vao nguyen tlt carbon ctia nhén: Néu
gin nhém methyl vao vi tri 3 hoiic 5 cua nhén pyrazol, ta se thu dugc
hai déng phén, néu gan nhém methyl vio vi tri 4 ho#c 5 clia imidazol,
ta ciing thu duge hai ddng phan theo Iy thuyét.

Thuc t& do su chuyen dich ctia nguyén tu hydro gan vao nite di tao ra

chc chit hd bién khong thé phan riéng dugde:

H 2
N N N1

H3C—<5\ >N2 g s HO(N = HCY N-H

4 3 4 "5

[}
H.C— NS, H-C /1\1  H.C
317 = g+ 4+ '3 @‘3 = 31
4 N3 N'--H

+ Khi c6 hai nhém th_é’ gin vio carbon va nito thi nhém thé gin vao nito
56 khéng di déng (nhu nguyén ti hydro) va thu duge hai dong phén c6
thé phéan riéng:
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CH; - CH;

H-.C. N... N. .
YN X
CH;

1,5-Dimethylpyrazol 1,3-Dimethylpyrazol

-

e. Cde dan chét cia diazol

_ DA&n chit ctia pyrazol: Nhan pyrazol khang cé nhiéu trong cac hgp chat
thién nhién nhung nhidu din chit clia né dude st dung trong y dugc.

Néu 4 vi tri 5 caa pyrazol cb mang nhém —OH thi né s& c6 dang hé bién sau:

HO‘M L Oﬁ;H

Pyrazolon enolic Pyrazolon cetonic Isopyrazolon

Ant1pyr1n (1- phenyl 2,3- dlmethyl 5- pyrazo]on) dugc diung lam thudc ha 7
nhiét va gidm dau. Khi 8 vi tri 4 gin thém nhém —N(CHy); 1a pyrarmdon va
"nhém -N(CH,)(CH,-SO,Na) la analgin cling dugc dung lam thudc gidm dau.

Phenyl butazon 1a thudc chéng viém la mft dAn chét cia pyrazolidindion.

(I:6H5 ‘ c!:ﬁHS
N N
OU,CHS “N-Cets
e HyCy
IS § o
Antipyrin Phenylbutazon

- DA&n chit ctia imidazol: Ngudi ta tim thdy vong imidazol trong nhiédu hgp
chit ctia dong vat va thyc vat (alcaloid). Alcaloid dang chu ¥ la pilocarpin
duge dung lam thudc chita bénh thién d4au théng (glaucome):

HsCy N“CI—I

J\ J L L .Pilm.:arpin '

Nhiéu hgp chit cﬁa imidazol dudc st dung frongy dude:

H;C—N-—CO
3 _CH N CH,—CH—COCH
3 \ 2 1
0 C——N / NH,
|l N
H,C—N—C—N? i
Cafein ' Histidin
(alcaloid chiét-tir.ché, (mudi clohydrat ding
diung 1am thude tig i) chita loét da day)
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23.2.2.2. Nhom thiazol va isothiazol

Thiazol va isothiazol 14 di vong 5 canh ¢6 chiia mét nguyén tu nitd va mét
nguyén tii lvu huynh. Tuy theo cach siap xép 2 di t6 trong phan ti ma ta cé:

1 1 .
S S
5 2 5 “Nz2
Al 113 L
4 3
- Thiazol ' Isothiazol
(1,3-thiazol) (1,2-thiazol)

Céac thiazol ¢6 tinh thom cao hon cac oxazol: nhan bén viing vdi cac tac
nhén oxy héa, phan utng thé ai dién ti xay ra khé khin, tinh base yéu. Thiazol
thudng tao ra cac mudi bén viing.

Cac din chat cuia thiazol déng vai trd quan trong trong qua trinh hoat
dong ctia su séng nhit 14 trong déng vat. Vi du: Vitamin B, (thiamin) chida hai
di vong thiazol va pirimidin 13 ch&t cin thiét déi véi con ngudi. _

Khi hydrogen héa hoan toan thiazol chuyén thanh thiazolidin, nhan nay
¢b trong c&u tao cua khang sinh penicilin:

S<_CH,
(N H RCO-NH CH,
N COOH
. S . - O H
Thiazolidin ‘ Penicilin

Niam 1957, cdc nha khoa hoc da téng hgp duge phén ti penicilin.

Nhén thiazol cdn c¢6 trong céng thitc ctia sulfathiazol, d6 12 mot loai
sulfamid dude dung lam thudc rat phd bién.

N
.[;J—NHSOZ—@NHZ |

Sulfathiazol
23.3. HOP CHAT DI VONG 6 CANH

23.3.1. Nhém pyran
Pyran la di vong 6 canh c6 chita mét di td 14 oxy, ¢6 mét dinh carbon lién
két véi hai nguyén ti hydro:
' i 1

6 | SN 6 l O | 2
(AN
.4 4

2H-pyran 4H-pyran
(o-pyran)- (y-pyran)
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Hién nay ngudi ta da phéan riéng dugc y-pyran. Di vong nay khoéng ¢6 tinh
thom va thé hién tinh chua no rd rét, it gip trong thién nhién nhung din chit
ctia ching ¢6 nhidu trong thuc vat vi ¢6 sy lién hgp v&i nhém carbonyl (pyron)
hay nhan thom (benzopyran) nén ciu tric én dinh. Khi béo hoa cac lién két
d61 thu duge tetrahydropyran, ciu tric nay c6 trong mot s6 ose.

Chiing ta nghién cttu mét s6 din chit cia pyran.

23.3.1.1. Dihydropyran

_ Didu ché& C6 thé didu ché& dihydropyran bing cach loai nudc cua .alcol
tetrahydrofurfurylic véi xtc tac Al,OQ, 6 300°C:

®
O _CH0H ,y+ ONCH, O o
Cre e O
o | T

—_— U + H+ .
— Hoa tinh:

+ Phan tng cdng: D& cho phan iing cdng hop nude, aleol, halogen va
hydracid. Phéan ting nay thudng dugc si dung dé bao vé nhém chiic
alcol trong mdt s8 phan ng (vi nhém chitc ether oxyd tao thanh bén
viing & méi trudng base nhung bi pha huy ¢ méi trudng acid):

O  RO_O T H* ' HO._ O.
ROH + @ — U *H ., RroH + U
. . - Hzo
+ Phan tng khi héa: Tao thanh tetrahydropyran duge ding lam dung moi:
_ -0 0O
g — U
23.3.1.2. Pyron (hay pyranon)

— 4-pyron khong cé cic tinh chét cia nhém ceton. Khi cho tac dung véi acid
tao mudl oxoni bén viing (goi 1a pyrili) do ¢ hién tugng mesome héa:

AN s~
oL Ly (ON
' —

O 10
H

Khung 4-pyron cé Iih_iéu trong céc hop chét tu nhién nhu:

+ Acid meconic ¢é trong thude pliiéal
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+ Maltol 14 sdn ph4m phéan hiiy clia streptomycin d mdi trudng kiém.

HOOC._O._COOH O._CHj
| | P
¥ e
0 o

— 2-pyron kém bén viing nén dé bi thtiy phan & méi truong acid va vong dé
bi pha v& (tinh chit ctia lacton).
23.3.1.3. Benzo [b] pyran ( anthocyan)

Anthocyan la mot sic t8 tim thiy trong thuc vat duéi dang cac heterosid
€0 cation 2-phenyl benzopirili:

@ Cle i . @ O OH
HO. ’ O . HO -
3 OH OH
g LA O _
OH
OH OH - -
Pelargolidin : Cyanidin

.23.3.1.4; Benzopyron ( hay benzopyranon)
Cé hai loai benzopyron:

- 2- benzopyron Con goi 14 cumarin duge tao thanh bang phan ting Perkin
cta aldehyd salicylic. Day 1a khung cua mét s 10;;11 thuéc chéng déng mau:

OH - ~_0_0
or. — oL, — QS
: CH=CH-COOH NS

- 4-benzopyi'on hay chromon la khung cda thuéec ddn mach Khelin.

* — 2-phenyl chromon coén goi 1a flavon 13 khung ciia nhigu séc t6 trong thuc vat:

OCH,

H,CO O 7 O
~ Khelin _ Flavon
23.3.2, Nhém pyridin

Pyridin va cac din chat cé nhiéu ﬁhg dung trong thuc té, dic biét trong
nganh Duge, khung pyridin, benzo pyridin va benzoguinolin ¢é trong hop chit
thién nhién va mot s8 loai thuée téng hop:
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O e N7
Pyridin Benzo [b] pyridin Benzoquinolin

' ' (Quinolin) - (Acridin) -
23.8.2.1. Pyridin - - oo

Pyridin cé tinh chat giéng nhu cac hgp chéit thom, n6 khé cho phan ting
cong va d& dang tham gia phan ing thé&. Ning lugng cong hudng la 27
Kealo/mol. Géc lién ké&t ctia pyridin 1a 120°, 4 lidn k&t C-C giéng nhau va 2
lién k&t C-N giéng nhau. : :

Pyridin duge bidu didn bing cong thitc Kekule I va II, cong thitc III bifu
hién dude pyridin ¢6 hé luc ti thom gidng nhu benzen:

o Qe

I

Vé mit cdu tao, khoang cach gitia cidc nguyén tli carbon trong nhin
pyridin c6 khac so véi khoang cach d6 trong nhén benzen:

1404 1,39 A
1,40}1 | @1,37}1 :
° ’ o .
; 1,40 A N™134A
Benzen Pyridin '

Hinh dang dam may dién td cha nitd trong pyridin khac véi nitg cta
pyrol. Trong pyridin, nguyén td nits lién két véi nguyén ti carbon cua vong
bing lai héa sp? va cung cip mdt dién ti cho dam maiy dién tii . Orbital sp®
thi ba ciia m8i nguyén ti carbon lién két véi hydro, orbital sp” thii ba cla nitg
chiia d6i dién t ty do, cip dién ti nay dugde diing dé lién két véi acid:

@ ®
Hinh 1. Phan i pyridin

a. Mot dién tir trong méi orbital p; hai dién tif trong mdi orbital sp? cla nita.
b. Cac orbital p xen phi ta6 ta @4m may 7 & phia trén va dudi-mat phang vong. Hai dién tir tu
do & trong orbital sp? cla nitd.
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Do céu tao dién tt nhu trén, nguyén t nitd }am cho pyridin ¢6 tinh base
manh hon pyrol va véng thom cho nhiing phan ting rit khac nhau.

a. Ngudn géc thién nhién va phuong phdp diéu ché

— Nguén géc: khung pyridin ¢6 trong nhiéu hgp chit ty nhién (mhu céac
alcaloid). Khi d6t néng than da hay xudng déng vit, thu dude pyridin va
déng ding (picolin hay methylpyridin, lutidin (hay dimethylpyridin),
colidin (hay trimethylpyridin). Trong din chat monomethylpyrldm quan
trong nhat 14 picolin:

o] g
@-cm _o @—COOH
KMnO, |

N N
Picolin ' - Acid pyridin carboxylic
(2,3- hodc 4-) (2,3- hoidc 4-)

Déng phéan & vi tri 3 1a acid nicotinic hay niacin, amid cia né 1a mét
vitamin. Pdng phén & vi tri 4 (acid isonicotinic) duge dung dudi dang hydrazid

dé diéu tri bénh lao:
. N @

Acid nicotinic N
(Niacin, acid 3-pyridin carboxylic) Hydrazid ciia acid isonicotinic
chita bénh bach tang {isoniazid, Rimifon)

(amid cuia nd la vitamin PP)

Ngudi ta c6 thé diéu ché pyridin tit hic in than d4, 18y ddu nhe va trung
binh cho tac dung véi acid sulfurlc tao thanh sulfat tan trong nuéc, sau d6

kidm héa dung dich nuée dé giai phéng pyridin dudi dang base.
— T8ng hgp:

+ Téng hop pyridin biang cach cho hén hgp acetylen va acid hydrocyanic
qua 8ng dbt néng:

+ Ténge hop dan chét cha pyridin bang cach déng vong acrolein véi amoniac:

CH; COOH
2 CH,=CH-CHO + NH, —» @ . @
N N

3-Methylpyridin Acid nicotinic
" {B-picolin) ' '
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b. Tinh chét:

Pyridin 14 mdt chat 16ng, co miti khé chiu, @6 s6i 1a 115°C, hoa tan trong
nude va cac dung méi hitu cd. Ban thén pyridin cling 14 mét dung méi.

Tinh chét héa hoc ddc trung nh#t cla pyridin 14 tinh base, n6é tham gla
chc phqan {ng binh thudng ciia mét vong thom (diic biét 1a phan dng thé ai
dién til) va tham gia ca phan tng th& 41 nhan. C6 nhiing phan dng pyridin
tham gia nhi mdt base hojc mét tac nhan Ai nhan. Trong mét s phan Ung
khac, nitc tham gia truc tiép hodc do dbi dién ti caa nd.

Pyridin c6 héa tinh dic biét 14 do nd c6 c#u tao phing véi 6 dién td. Di t&
c¢6 d6 Am dién cao va c6 thé phéan cuyc héa hé théng thom, héa tinh cuaa di t&
khong mat di ma chi bi gidm (pyridin cé tinh base yé&u).

Sy khac nhau v€ d¢ 4m dign gifia nguyén tlt nitd va carbon giy nén sy
phéan cuc ciia phén ti va dan dén cic cong thiic gidl han sau:

: @

-~ -~ "
()~ (- (3, 8) L)
N N, NT @ N7 SN

S] o e

Pyridin 12 mdt nhan thom khéng hoat hoa, phan ing thé& ai dién ti xdy
ra kho khan & vi tri 3 va 5. Phan ting thé 4i nhan x4y ra 6 vi Sx
tri 2, 4 va 6. Cac dién tl tu do clia nguyén td nits khdng ¥
tham gia vao hién tugng mesome héa va pyridin c6 tinh base SE\ 34 56
nhu amin béc 3. . 3 O 9

_ Héa tinh ciia nhan: Tinh thdm cfia pyridin thé hién & S: 6 N7 ‘SN
phan tng thé, phén Ging céng va su bén viing chia nhan. Tuy ©
vay, so v6i nhan benzen, cic phan dng cua pyridin cé su
khac biét.

+ Phan dng thé 4i dién ti: Pyridin tham gia phén tdng thé ai dién ti khé
hon cac din chat cha benzen. Tham gia phan idng sulfon hoa, nitro héa va
halogen héa véi diéu kién rat khé khan. Khéng tham gia cac phan ng kiéu
Friedel — Crafts.

Phan ting thé ai dién té uu tién vao vi tri 3 va 5. Hién tugng nay duge
gidi thich nhu sau: nguyén t{ nitd hit dién t# 1 ctia nhin lam mat d6 dién ti
ctia nhan bi gidm di nhung bi gidm & vi tri 2, 4 va 6 nhidu hon vi tri 3 va 5
(gi6bng nhu nitrobenzen):

N
o’ 3

Mit khac, phan tdng-thé-ai-dién-ti-thudng xAy ra & mdi trudng acid
manh, ion tich dién dudng tan edng Vaaq | nhén thom tao hop chit trung gian
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tich dién duong. Nhung d méi trudng nay, pyridin 6 dang mét ion mang dién
tich duong. Do sy c6 mit cua pyridin mang dién tich du’dng ma viée tao thanh
dién tich dudng thi hai & hgp chat trung gian s& bi ngin can. Vi vay, phan dng
the 41 dién tu sé kho khan

KNO,, H,S0, (\/]*N()?
300°C

3-Nitro yrndm

350°C

N

@ — Acid 3-pyridin sulfomc _
N Br ‘ Br

300°C N
—Bromopyndm 3 5-D1bromopyr1d1n

RX hodc RCOX_

Kho han itn
(AICL) ong phin g

Chiing ta hily xét dén su dinh huéng ctia pyridin trén cd s6 d6 bén viing
clia carbocation trung gian. Khi tac nhén 4i dién ti tin céng vao vi tri 4, thu
dude carbocation 6 cau truc I, IT va III:

H_Y H H H_Y H_ Y
N - N Ng
1 II 111
Khéng bén vi

nito ¢6 6 dién tir

Tac nhén 4i dién td tdn cc‘).ng vao vi tri 3 (hodc 5) thu dude carbocation c6
cau tric IV, V, VI:

ol B H | H
Y ~y Ly

l - @ - ~ @

v , v VI

(T4c nhan 4i dién td tdn cong vao vi tri 2 giéng nhu vao vi tri 4 va giéng
nhu vao vi tri ortho, para trong benzen).

T4t c4 ciu triic trén déu kém bén hon cic cdu triic tuong tu & benzen vi
dién t trong vong thom bi nito hat vé phia né. Do d6 pyridin tham gia phan
iing thé ai dién ti chim-hen-benzenTrong tét-ed-ede ciu tric niy, ciu trdc
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111 khéng bén viing vi nito c6 6 dién tu. Do d6, tac nhén ai dién ti tdn céng vao
vi tri 2, 4 hodc 6 r&t khé va phan {ng néy uu tién vao vi tri 3 va 5. -

+ Phén ting thé& 4i nban: Phan {ng th& 4i nhan dé dang vao vi tri 2, 4 va 6.

Vi du:
0, e O
N Br 180 - 200°C N~ NH,
2-Bromopyridin 2-Aminopyridin
Cl - N
0  wme ©
N .180 -200°C N _
4-Cloropyridin 4-Aminopyridin

Kha nang thé 4i nhan & pyridin rit manh. Thi du phéan {ing amin héa bdi
natriamidid (phan ting chichibabin), alkyl ho#ic acyl héa bdi hgp chit co kim:

+ _ tO /-'\_ NH3
(O] + Na*NHy — (- H —>

N NNH

@ +NaNH2+HH——‘~Q NH,

N~ NH, N7 NH- Na
- " Muéi natri cia
2-aminopyridin

B(-) B(+) © 7 o
(O] + cHsti — [{-) + LiH
N ' ’ N C6H5
Li* 2—Phenylpyr1d1n

Co ché phan ting th& 41 nhan tuong ty nhu cd ché€ phin dng thé& ai dlen
ti. Phan Gng xay ra qua hai g1a1 doan: giai doan d4u 1a tac nhén 4i nhén gin
vao vong va lam cho dién tich ciia vong thay d6i, giai doan hai quyét dinh toc
d6 ctia toan bd phan dng.

Né&u tac nhin ai nhan tidn cong vao vi tri 4, thu dude carbanion cé cdu
tric I, IT va III: .

H,_Z aBZ | H__Z
| Je o ok
N N - Ne
I _ : I I

' Dang bén vi

nit¢ mang dién tich &m
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Tac nhan 4i nhan tin céng vio. vi tri 3, thu duge carbanion c6 cdu trie
IV, VvV, VI: .

ol B H | H
Z = 7z = Z
1 - Oy “~ &)
N : H N _ N H
A% \Y4 ' VI

Khi tac nhan ai nhin tidn céng vao vi tri 2 tuong tu nhu vao vi trf 4.

T4t cd cde ciu tric trén déu bén hon so véi cde ciu tric tucng ty cua
benzen bdi vi dién ti bi nguyén til nite hit vé phia né. D6 1a nguyén nhan giai
thich tai sao pyridin ¢6 kha ning tham gia phan ng th& 4i nhidn manh hon
benzen, va & vi tri 2, 4, 6 dé hon vi tri 3, 5. :

Nguyén t nitd mang dién tich 4m lam cho pyridin tham gia phan ting
thé& ai dién ti khé va dé tham gia phan fing thé 4i nhén.

— Phan ting hydro héa: Khi hydro héa pyridin cé xie téc thu duge hgp chat
vong no la piperidin C;H,,N: '

@ | S — O
—_—
25°C

N 3 atm E
Pyridin Piperidin
(K, = 2,3.10%) (K, = 2,0.10%)

Piperidin ¢6 tinh base ctia amin mach hd béc 2 (mdt triéu lan hon pyridin}.
Piperidin thudéng duge diing nhu mét xtc tac base trong mot so & phan ng.

Vong piperidin duge tim théy trong mot s6 alcaloid nhu cocain, strichnin
VA reserpin.
— Héa tinh cha di té:
+ Tinh base:

Nguyén tu? nitd tham gia vao hé théng lién hgp clia nhén nhung khong
nhudng hin cip dién ti tu do, do d6 pyridin c6 tinh base ro rét (K, =
2,3.107%), manh hon pyrol (K, = 2,5.107") nhung yeu hon amin mach hd
(K, ~ 107%. Dung dich pyridin trong nudc lam chuyén mau gidy quy.

Pyrldm c6 mot ddi dién tl (ndm trong orbltal sp?) ¢6 thé tac dung véi
acid va khong lam thay ddi tinh chat thom cta vong.

Pyridin tao mudi tan trong nudc (nhu clohydrat) hay khéng tan (picrat):

. i
N N®

@ + HQO & —> @.a@
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Né&u cho dung dich nuéc pyridin tac dung véi sit III clorid sé dugce tha
s&t ITI hydroxyd:

® © - - ® o
3[CH.NH].OH + FeCl, —> Fe(OH),} + 3[CHNH].CI

+ Alkyl héa: Gidng nhu cic amin khac, pyridin c¢6 tinh a1 nhén va phan
itng vdi alkyl halogenid cho muéi amoni bac 4:

@ + CH,l —_— O
| No 1°

N
CH;
N-methylpyridin iodid
(pyridin methiodid)

— Tao N- oxyd Khi tac dung vél nudc oxy gia, pyr1d1n tao N-oxyd bén viing

va duge st dung trong téng hop hiiu co:

. :6:9
- : . [
&
O = Q
c. Hop chdt chita mét vong pyridin va piperidin

Pyridin dugc ding 1am dung méi, lam xtc tac cho phan Ung acyl héa, 1am

nguyen lidu tng hgp cac din chat c¢6 nhén pyridin va p1per1d1n Nhiéu dan
chat coa pyridin dude dung lam thuoc

— Nicotin: La alcaloid 6 cay thudc 4. O N
V6i ludng rat nhé, nicotin 6 tac dung kich thich, nhung ~§ CH,
néu dung lugng 16n hon, né giy suy nhuge thin kinh, Nicotin

buébn nén va ndn mia. Vi lugng 16n, né 14 mdt chat doc.
Mudi ctia nicotin duge dung lam thudc trit siu.

Khi oxy héa nicotin véi acid nitric dam d#c thu duge acid 3-pyridin
carboxylic con goi 1a acid nicotinic. Trong khi nicotin rit doc va khong c6 loi
cho con ngudi thi amid ctia acid nicotinic ] mot vitamin, né 1a thanh phan
cua coenzym quan trong, dé 12 nicotinamid adenin dinucleotid (NAD).

— Pyridoxal: La din chdt ciia 3-hydroxy pyridin, c6 cdu tric gan gidng
vitanim B,. Phosphatpyndeal 1a coenzym déng vai tro quan trong trong
chuyén hoa amino acid bang cach tao thanh héa chic imin gifia nhém.
aldehyd ctia pyridoxal vi nhém amin cua amino acid:

N.__CH,y N._CHj
o F o O
HOCH5 OH . O=P—-0CHg OH
CHO (BH CHO
Pyridoxal Phosphatpyridoxal
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CH,0H

HO CH,OH . Vitamin B :
o . (3-methyl 3-hydroxy
- HL I\II@) Cl 4,5-dihydromethyl pyridin)
H

— Alcalpid chiia vong piperidin:
'Mdt s6 alcaloid chiia vdong piperidin nhu atropin (cé trong cdy Atropa
belladona) va cocain (ciy Erythrocylon coca):

N~ CHs

¢—ocH,

-0—C—CeHs.

O CH,OH Cocain

Atropin

Vé1 mét 1110ng nhd, cocain lam gidm mét moi, tang hoat déng than kinh
va cb cAm giac sang khoai. Néu su dung cocain kéo dai s& din dén nghlen tlep
dé6 12 suy nhugc cd thé va lam méat cam gidc cuc bo.

Nam 1905, Ilglidl ‘ta d4 téng hop dude novocain dé thay thé tac dung cua
cocain va no khéng giy nghién. Hgp chét nay c6 mot 56 nhém chiic gidng véi
cocain, d6 12 nhém ester benzoat va amin bac 3.

Atropin 1a mét chit réit doc, dung dich lodng (0,5 - 10%) lam dén déng tii mét.

23.3.2.2. Benzopyridin .

Benzopyrldm gdm mét vong pyrldln ngung tu véi mét vong benzen, néu
ngung tu & vi tri 2, 3 14 quinolin, con ngung ty Gvitri 3,4 1a 1soqu1n011n

Dibenzopyridin gom mot vong pyridin ngung tu vl hai vong benzen 6 hai
bén (vitri2,3va 5,6 dién hinh la acridin): -

* Quinolin:

, N, , o N_, (o:ortho
O hay O B m : meta
6 3 : P " p:para
: S a: ana)
K, = 3.101°
a. Nguén géc thién nhién va phuong phdp diéu ché

Qumohn ¢6 trong héc in than d4. Hién nay nguoi ta diéu ché quinolin va
cac déng ding bing phuong phap téng hop:

— Ngung tu cdu tric 3rcarbor vio aniline(téng-hop Skraup).
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— Ngung tu ciu tric 2 carbon vao ortho aminoceton: (tong h(jp Friedlander
va Pfitzinger).

+ Tong hop Skraup: Dung hdn hgp anilin, glycerin, nitrobenzen (tac nhan
oxy héa) trong mdi trudng acid sulfuric dém déc, xac tac la sat II sulfat:

?HZOH : - H,S0,, FeSO,
+ CHOH + CHNO, —— —~
NH, CH,0H ' '

@:\Ifjl + CHNH, + H,0
N _
Phan ting xay ra qua 4 gial doan: |
(1). Dehydrat hoéa glycerin biing H,S0, dun néng thu duge aldehyd acrolein:
. H,S0
CHymCH=CHy = P07 cp=cH-cHO + 2H,0
OH OH OH te

(2). Phan tng cbng 4i nhin cha anilin véi acrolein thu dudc
. ﬁ-(phenylamino) propionaldehyd:

0 L.
. ol “CH,
+ H’ . (ITﬂH _— CHZ
NH2 . CH2 Il?-II

(3). Tac nhén &i dién ti tdn cdng vao vong thom do nhém carbonyl cua
aldehyd dudc proton héa (day 14 giai doan d()ng vong): ‘

o
(J: H__OH

T @L EE;
141 i
N
@Ej + H,0

H
1 2—D1hydroqumohn

(4). Oxy hoa bdi mtrobenzen thu dude vong thom:

RS H*
3 @j + C6H5N02 .—= 3 @\/Oj + C6H5'NI"12 + H20

F
H . :
1,2-Dihydroquinolin Quinoliy
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Sat (ID) sulfat ¢6 tac dung lam cho phan ting xay ra tii tit theo chiéu thuan.

Ching ta thay rdng giai doan diu tién la phan tng tach loai don gin.
Sau d6 1a cac loai phan @ng: dehydrat héa véi xic tac 1a acid, cong ai nhén vao
hgp chat a, B-carbonyl, phan {ing thé 4i dién tu vao nhan thdm va phan lng
. 0xXy héa.

Duya trén co s6 ctia phan ting nay, ngudi ta da téng hgp dude cac din chit
cila guinolin: '

- Anilin + Crotonaldehyd — 2-methylquinolin (quinaldin}
- 3-nitro 4-amino anisol + glycerin — 6-methoxy 8-nitro quinoclin

- 2-amino naphthalen + glycerin -

) ON - 5,6-Benzoquinolin
©© (1-azaphenantren)

C6 thé thay thé& nitro benzen biing cic tic nhin oxy héa khéac nhu acid
asenic (H3ASO4) Vanadipentoxyd déi khi dugc thém vao nhu mét xdc tée. Acid
sulfuric c6 thé dude thay bing acid phosphoric hodc cac acid khic. '

+ Téng hop Friedlander:

Ngudi ta ngung tu anilin ¢6 nhém carbonyl (aldehyd hodc ceton) §vitri
ortho véi mot aldehyd hodc ceton khac: '

NH, O. R -2H.0 N_R

QL+ ¢ = QO
=0 : C\Hg B _ R"
é _ RH - : R

+ Téng hop Pfitzinger:

Ngung tu ceton véi acid isatinic (tao thanh bing cach thuy phan isatin)
c6 nhém carbonyl & vi tri ortho 481 v6i nhém —NH,:

H
N_O +HO ©:NH2 Os-R - N_R
25 + | —>
[satin COOH R COOH
' Acid isatinic
b. Tinh chdt:

Quinolin 14 chat 16ng khong mau, dj so6i 238°C dé lau chuyen sang rnau
vang nau. Khéng tan trong nude, tan trong cidc dung méi hiiu co. Vé mit cau
tao, quinolin tusng tu nhu pyridin, benzen va naphthalen. Do su ghép hat
vong benzen va pyridin nén sy phan b6 mat do dlen tu khong déu lam anh
huéng dén kha niing, chiéu hudng phan tng:
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8 1. - e - e
6 3 _
. . | %
Cong thic gidi han clia guinolin

Cap dién tl tu do cla nito giy ra-tinh base, dé dang tao mudi amoni bac
4 v oxy héa thanh N-oxyd tuong ting. Phan {ing th& 4i dién tu khé khin xay
ra & di vong (vi tri 8) hodic 3 nhan benzen (vi tri 5, 8). Phéan ting thé 4i nhin
x4y ra 6 vi tri 2 hay 4.
~ Héa tinh ctia di t6: Tinh base ctia quinolin y&u hon pyridin. N6 cé thé tao
mudi amoni bac 4 véi alkyl halogenid: , :
H o R

® L ®

N N
QO <° Q0 *©
Quinolini clorid Alkylquinolini iodid

- Phan ting thé: ‘
+ Thé 4i dién t4: Phan ting nay x3y ra rit khé khin. Vi du: néu nitro
héa sé thu dude mot hén hop cace hop chit:

Q0 — QO - (%2@ +©@

+ Thé 4i nhan: Vdi tac dung cta natri amidid thu duge 2-aminoquinolin:

— Phan ting cdng: -

Na / C,H;OH
® ’ 1,2,3,4-Tetrahydro quinolin

Ni hoic Pd :

Decahydro quinolin
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— Su bén viing ctia nhan: Nhan pyridin trong phan ti quinolin bén viing
hon nhin benzen. Véi tac nhin oxy héa nhu kalipermanganat hay midc
 oxy gia, nhin benzen b1 pha v3 tao ra acid quinolic:

N [O] HOO N
O 2 0
KMnO, HOOC .
Acid quinolic dé khit nhém carboxyl tao thanh acid nicotinic:

N_ _COOH N |
() : —_— ()
L/\I:COOH . L/\LCOOH

Acid nicotinic
c. Ung dung ctia nhén quinolin

Qumolm la khung cua nhleu alcaloid va thudc tdng hdp nhu quinin
(alcaloid clia cdy quinquina diing chita s8 rét), plasmocid (thude s6t rét tong hap),
atophan (thuéc chiia th&p khép va gitip bai ti€t acid uric trong bénh Gut).

8-hydroquinolin 14 thudc sat triing, né con duge dung trong héa hoc phin
tich dé tao mudi phiic ndi khéng tan véi Mg, Ca... hodc tao phiic chit c6 mau

vGi Fe: _
O - ON
N~ + Mg* + 2HO0 —
O0—H HZO

* Isoquinolin:
6 C ) 3 Isoquinolin
7@@ 2 _ X, = 1,1.10%)

ISOqumolln ¢6 nhiing tinh chit gidng pyridin va naphthalen Isoqulnohn
¢6 trong hic in than da. Phuong phap quan trong dé didu ché din chit cha
. isoquinolin 14 téng hop Bischler — Napieralsky: Nguoi ta chuyén
B- phenylethylamln thanh dan chit formyl héa, ding P O5 lam chat hdt nude
dé déng thanh vong dihydro isoquinolin, dung paladi dé loai hydro va tao
thanh isoquinolin: .

©/ CHZ\CH ons Pd . H
Ox C\ 2
Hj

N-(2-Phenylethyl) 1-Methyl 3, 4 dlhydro 1-Methyl

acetamid : isoquinolin isoquinolin
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Nhan isoquinolin tim thdy trong thanh phin alcaloid caa cly thubc
phién (Papaver somniferum) 1a papaverin, morphin va codein:

H;CO ON ,
©

H;CO
H,CO

H;CO
Papaverin

RO

HO"
Morphin (R = H)
Codein (R =CH,)

Thudc phién duge st dung rit 1du trong lich st loai ngudi nhung t61 ndm

1802 méi tim th&y morphin. Cho dén nay,

morphin duge diing lam thude giam

dau rat hiéu nghiém nhung néu diing 14u thi né gay nghién va lam suy nhugc

hé hé h&p. Miac di duge s dung nhu
ctia morphin. Nam 1952, gido su Marshall Gates

ngudi ta chua bi&t cong thiic

& trudng dai hoc tong hgp Rochester da téng hop dugc morphin.

ctia morphin, cac nha khoa hoc
d3 tim ra chét pentazocin ¢6 cdu
tric gAn gidng morphin dé thay
thé& cho morphin. Tuy nhién, cing

giéng nhu morphin, né lam suy

nhude hé hd hap.

* Benzoquinolin:

mét thude nhung trong thdi gian dai
Do nhuge diém

CH
- OH3 - CH,-CH,~CH,-CH{ ;
’ CH3

Pentazocin

Trong cic thudc héa duge thudng gap hai hé théng nhén di vong loai nay:

8 9 1

OO0

510
Acridin hay

o, B, o', B'-Dibenzo pyridin

Chiing ta xét nhan acridin:

2

5
3

Phenantridin

Acridin cé rit it trong héc in than da, co thé téng hgp bang cach dun
néng diphenylamin va acid formic véi su ¢6 mit ciia mat chat hit nude:

[ ———
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a. Ly tinh:

La tinh thé khong mau, do chay 110°C tan trong nhleu dung mbi hiiu co, it
tan trong ether oxyd vi ether dau hda. Dung dich ¢6 mau huynh quang xanh.

Acridin cé tac dung kich thich 1én da (acrls kho chiu).
b. Héa tinh: : .

Acridin 13 m6t ch4t bén viing, cho phan ting thé€ ctia nhan thdm mét cach
khé khan. _
— Oxy héa v61 kalipermanganat tao thanh acid acridinic hay acid
2,3-quinolin dicarboxylic:

PP o1 COOH
Q0 — @ OX
- N ' N”"COOH _
— Khti héa véi hdn hong natri tao thanh acridan hay 9,10-dihydroacridinz

CN> S

c. Ung dung:

Acridin 14 khung ctia nhiéu thuoc chita s6t ret (nhu qulnacrln) va thuoc
sat trung (nhu rlvanol)

_C,Hy
NH-CH(CH;)~(CH,)3-NZ 2 3

" OC2H5 N ocH3 Q s

B Rlvanol Quinacrin
23.3.3. Di vong 6 canh cé hai di t& |
| Thudng gip trong mét sé loai thude hai loai di vong:
— Di vong cé hai di t8 12 nito: diazin.
- D1 vong cb m(jt di t& nite va mét di t& luu huynh: thiazin.
23.3.3.1. Nhom diazin
Cé 3 d6ng phén cta diazin:

N. N - N

g o @
1,2-Diazin 1,3-Diazin - = 1,4-Diazin

(Pyridazin) (Pyrimidin) ~ (Pyrazin)

Quan trong hon ca lapyrimidinvapyrazin:
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* Pyrimidin | |

a. Pidu ché* Ngudi ta thudng ngung tu cac dan chit p-dicarbonyl hay ester (-
ceton ho#ic ester malonic véi cac hgp chit cé cdu tric N-C-N nhu ure,
guanidin va amidin: )

HzN—'ﬁ_NHz HzN—E_NHz . HzN‘_?:NH
- O ' NH R
Ure : - Guanidin , Amidin
Vi du: ' -
.4 o CH
' ' 3
HZN/C*NH N
o 9 — /@N\ + HO + CHOH
H3C"C\ CH /C-OCZHS H3C ; OH - -
3

b. Ly tinh: Pyrimidin 1a cht ran bén viing, khéng mau, dd chiy 22,5°C va do
s61 124°C, dé tan trong nudc. : :
c. Héa tinh:
_ Céc nguyén i nitd cé 6 Am dién cao nén lam gidm mat df dién ti & cac
nhém CH trong nhén, nhat 14 6 vi tri 2, 4, 6:

Do su phan bé dién tié khéng dong d8u nén phan ing thé 4i dién ti gip
kho6 khan va chi xay ra 8 vi tri 5 khong bi nghéo dién ti nhu & cac vi tri khac.
_ Phan tng thé 4i nhan c6 thé xay ra nhu pyridin, v6i natri amidid c6 thé
tao thanh 4-aminopyrimidin.
_ Nhan thom bén viing véi tac dung cua cac chit oxy hoa nhu
kalipermanganat. Co
— Pyrimidin 12 mdt base yéu, 8 dang dung dich, né cho phan ting trung hoa
va chi tao mudi véi acid manh. - '
d. Tém quan trong ctia nhdn pyrimidin:

Pyrimidin c6 trong thanh phin phén ti acid nucleic. Acid nucleic gém c6
acid deoxyribonucleic (ADN) va acid ribonucleic (ARN) - ADN la chat héa hoc
mang théng tin di truyén cta t& bao. Mat ma trong ADN cua t& bao la toan b
thong tin x4e dinh ban chit cla t€ bao, didu khién sy phat trién va phén chia
cla t& bdo. - . L _ S

‘Enzym thuy phan-mét-acid nueleic-thanh-nhiing khdi monome goi 13
nucleotid. Nucleotid bi emzymt thuy phine che nucleosid va acid phosphoric
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(H,PO,). Sau dé méi nucleosid lai bi thuy phin cho dudng pentose va mot di
vong base (pyrimidin hoéc purin):

: H,0
Acid nucleic W’ | Phosphat — Puong f—| Amm base |
m Nucleotid
Nucleoid ~ ———=  |Pudng|— Aminbase| + H;PO,
Enzym
Nucleosid

H,O

Nucleosid — . + | Di vong chita nito |

Dudng chtta trong ARN la ribose va dudng chita trong ADN la
2'-deoxyribose (2'-deoxy cé nghia 12 6 vi tri 2' dd mét oxy):

HO-H,C_ _-O-_ OH HO-H,C_ _O<_ OH

Ribose 2'-Deoxy ribose

Ngudi ta tim thdy 4 di vong amin base trong deoxyribonucleotid, trong dé
hai di vong ¢6 nhan purin (adenin va guanin) va hai di vong co nhin
pyrimidin (cytosin va thymin):

NH, - 0
ST
yto e

Cytosin : THymin

ADN va ARN c6 tinh chit hoa hoc tu0ng tu nhau, ching khac nhau vé do
16n va vai tré cha ching trong t&€ bao. Phan ti ADN la phan ttr khéng 18, ¢6
kh&i Iugng phén t& ti 10° dén 4.10° va tim th4y phén 16n 6 trong nhén t& bao.
Phan tit ARN ngude véi ADN, khéi lugng phén ti nhé hon (khoang 35.000) va
tim thay 6 ngoai nhin t&€ bao.

Thuéc ngu loai acid barbituric 12 din chit cda 2, 4, 6-trihydroxy-
pyrimidin: .

H
HO. N. OH . 0. N__O
& S g
H S H |
OH - 0

Acid barbituric khong gdy nga nhung khi thay thé nguyén tlt hydro &
nhém CH, bing cac gbc methyl, ethyl, isopropyl, phenyl...} duac cac din chat
cb tac dung giy ngu:
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o ,,O ,/0
NH=C CHs /NH—C\ C/C6H5

'OZC\ /C\ ) o=C_ PN
NH—C_ Glls \\IH—C\\‘ Cills
: e o
Veronal Luminal

* Pyrazin
— P& diéu ché pyrazin, ngudi ta thusng ngung tu cac a-amino aldehyd hay
a-amino ceton trong dung dich base v6i st c6 mat ctia tac nhin oxy héa
nhu thiy ngan (D) clorid, déng sulfat hay oxy khong khi:

HZC/NH20=C—-CH3 2H,0 [ s CH3} oH AN
LR S| LT LT
H3C“C—OH N H, HiC™ N H,C SN
o2 | 2,5-Dimethyl 2,5-Dimethyl
. 0-Aminoceton - dihydropyrazin ' pyrazin

— Tinh chét: pyrazin ¢ dang tinh thé d& dang thing hoa, 6 chay 57°C va
d6 s61 116°C. : :
Pyrazin c6 tinh base yéu, nhan bén viing véi cac tac nhan oxy héa. Khi

kht hoa, pyrazin chuyén thanh piperazin:

H» Q)

Piperazin cé tinh base manh hon pirazin nén cé thé tac dung véi acid
uric tao thanh urat héa tan (dng dung chita bénh Gut). Mt s6 mudi caa
piperazin dugc dung lam thubc tri giun (piperazin adipat).

23.3.3.2. Nhom Thiazin
Din chit quan trong clia p-thiazin 14 phenothiazin hay dibenzo p-thiazin:
() QL IO
S . 6 SS 4
p-Thiazin Phenothiazin

_ Diéu ché: Ngudi ta dun néng diphenylamin véi luu huynh véi sy cbé mit
cua AlCl, hay iod:

i . H
O O 2O - ne
2

28 $
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— Tinh chat: La tinh thé khéng mau ho#c vang nhat cé d6 chay 180°C.

Tinh base ctia phenothiazin rit y&u va khong thé tao mudi bén viing.
Nguyén ti hydro cua nits linh d6ng nén khi tac dung v61 natri amidid tao
thanh dan chit natri cua phenothiazin, ttt d6 cé thé tao ra cac din chat alkyl
hoa hay aryl hoéa:

@I J@ =y @I 0 -

Tac dung véi halogen phenothlazm c6 thé tao mudi:

@EJ@ =[O Ol +

-~ Ung dung: Hé théng phenothiazin ¢é trong diy hgp chét ¢6 nhin amino
alkyl hoa & vi tri s6 10. Cac chit nay c6 tac dung gidm ap trén hé thin
kinh trung uong nén duge sti dung lam thudc an thin, khang histamin,
chéng nén...

Vi du: §CH2)3—N(CH3)2 .HCl

cees
S
Aminazin
(clohydrat 2-clo 10-dimethyl
aminopropyl phenothiazin)
Day la mét loai thudc dude st dung réng rii trong khoa thin kinh.

Phenothiazin con 1a khung ctia mét loat phdm nhuém, trong d6 ¢é xanh
methylen, Nhan phenothlamn khong mau nhung do sy ¢6 mit cia cic nhém
tr¢d mau amin gin vao nhan nén né c¢é6 mau trong méi trddng acid vi ching
gAy nén su phan cuc manh trong phén tu. Dang mau pham xanh methylen
dng véi coéng thic giéi han (a) va (b), gip chit khd dang mau chuyen sang
dang khéng mau: '

,@Q @ == e @EQ@

HyC”
- [O] L (1]

e pee KJL a

Dang khéng mén
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23.4. DI VONG 7 CANH

Trong s8 cac di vong 7 canh thi nhém azepin co Ung dung nhiéu. Thudng
gap cac hop chit c6 khung azepin trong mot 6 alcaloid va mét s thudce téng
hgp. Cac hop chat nay cé nhiéu tac dung sinh hoc khac nhau nhu lam giam
glucose huyét, gidm huyét ap, an thin, chita déng kinh, kich thich hé than
kinh trung uong...

23.4.1. Danh phap

Azepin 1a di vong 7 canh c¢é di 6 nito va 3 lién két d6i. Ngudi ta phén loai
nhu sau:

— Azepin chinh danh: ¢6 1 dj t& nito.
— Di va triazepin: ¢6 hai va 3 di t8 nitd.
C6 thé phan tich tit azepin nhu sau:
+ aza: chi di t8 nito.
+ ep: ti hepta, c¢6 nghia la 7.
+ in: néi1én tinh chua no cua di vong va tinh base do di t6 mang lai.

Trong di vong azepin, c6 mdt nguyén tt hydro ¢ dinh khéng mang lién
k&t dbi, vi vay ngudi ta danh s6 nguyén ti hydro d6 kém theo chii H (goi la
hydro chi dan). Vi du: '

H | - |
/71}12\ & / ™
iH-azepin 2H-azepin 3H-azepin
Dsi véi vong hydro héa, tuy theo méc d§ ma ngudi ta thém tiép dau ngi

di, tri, tetra hydro...

Vi du:
N

O 3.4,5,6-Tetrahydro 2H-azepir

Hexahydro hay pehydro azepin chi azepin da dugec hydro héa hoan toan.
Khi nhan azepin két hgp véi cac nhén khac, Vi du: benzodiazepin,
dibenzoazepin... thi doc tén theo cac qui téc sau:

_ Vong co s&: Thudng 1a di vong vi d6 1a vong 16n nhat. C6 thé danh s6 di
vong nhu khi vong dé diing mdt minh, s8 nhé nhat danh cho di t8. Cac
canh chung danh diu theo chit cai a, b, c¢... nhu a = canh 1-2, b = canh 2-
3... sao cho canh chung gaf chit cai dAu tign nhét. Vi dw :
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O CH2 CHZ_N(CH3)2

5

5 2

3 4 3
_ d"N"e

CH3 _

1-(2' d1methy1ammoethyl) 4-methyl-7-oxo dibenzo [b.e] 1,4-diazepin

Ngudi ta khéng danh ddu eac canh va danh sd cac dinh ctia di vong ngugc
“lai vi nhu vay ta sé c6 dan chit [b f] dibenzo 1, 4-diazepin:

— Né&u azepin ngung tu v6i mdt di vong khac thi danh diu canh clia vong
azepin theo chit cai a, b, c... con di vong kia thi danh s6 1, 2, 3...

d 5 .

[~ ) [+ 1/‘\\\ ‘

{0y = (L
zN_—_N3 >

g I}I a | 11}1 1}T4
H : Tetrazol IN—/N3
Pehydroazepin Tetrazol [1,5,a] pehydroazepir

— Muén danh s6 chung cho ca hé théng da vong, ¢6 thé danh s6 theo chiéu
kim ddng hé, s6 1 danh cho véng phia bén phai tit nguyén t6 khoéng tham
gia vao hé ngung tu:

o 011 1
8 2
7 3
Ns 3 _CH;

CH,~N{
CH2 CHy~CHyN

5-(3"-dimethylaminopropyl)-10,11-dihydro-5H-dibenzo [b,f] azepin
(imipramin : chong trdm vat)

Chu y:

(1) Khi cin tén trong qui tdc s6 nhd nhit, c6 thé danh s6 nguge chidu kim
déng hé. 7 .

(2) C6 thé goi tt hé théng ngung tu cac di vong bing tén ridng. Vi du:

" I 2
e b
] 3

f a
-
11H-dibenzo [b,e] azepin hay morfantridin
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(3) Khi cé nhiéu chiic dinh vao vong thi azepin dudc coi nhu amin. Chiic
nio x6p gin amin (nhu acid, ceton) déu doc & phén danh vi. Vi du:

. I}I 0
N
8 d ‘25 1,3-dihydro-7-nitro 5-phenyl-2H-
O-N"7 s__4N benzo [f]-1,4-diazepin 2-on .
2 6 (nitrazepam)
CeHs
23.4.2, Phuong phap diéu ché

Ngudi ta tim thiy nhan azepin c¢6 trong ho tric dao 1a hai chat iboganin
va tabernantin cé tac dung kich thich hé than kinh trung udng:

Iboganin Tabernantin

' Vong azepin c6 thé dugde tdng hop bing nhiéu phuong phap khac nhau '
tuy theo yéu cdu ctia titng dan chét. '

Viduy

_ Téng hgp nitrazepam (thudc gay ngt): Tit o-aminobenzophenon ¢6 nhém
thé& (Cl, NO,) 6 vi tri para d6i v6i nhém amin, sau d6 déng vong 7 canh
khi cho tac dung v6i monobromacetylclorid va NH:

NH,
,@[ 1/ C1-CO-CH,Br
OzN CcC=0 Eal

f 2/ NH;

. Nitrazepam
— Téng hop azapetin (thude ha huyét ap): Cho tac dung dan chit halogen
thom v61 amin: : _

O)cmpe H | O “N-CH,-CH=CH,

+ N-CH,-CH=CH, —» 2HBr +

Azapetin

23.4.3. Hoa tinh

Azepin c6 tinh base nén cé thd kiém nghiém bing phuong phap dinh
lugng acid (6 mdi truongkhan véi acid percloric hoa tan trong acid acetic
khan). Ngoai ra c6 thé x4c dinh cac hdp chit ¢6 chiia azepin bang sic ky long
cao ap, quang ph8 huynh guang... ViIE )
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23.5. HE NGUNG TU CAC DI VONG
Hai hé ngung tu di vong ¢6 tdm quan trong dic biét trong héa duge va
sinh héa, dé la:
— Nhém purin.

— Nhoém aloxazin va isoaloxazin.

23.5.1. Nhoém purin

Purin dudc tao thanh bing cach ngung tu hai di vong pyrimidin v& imidazol
nén con goi 14 imidazolo-pyrimidin:

6 7 i
Nﬁjﬂﬂ Purin
VNS . = 216°C

Purin va cac din chit cia né c6 nhidu ¥ nghia thuc t& va 1y thuyét. Chung
tham gia vao nhiéu thanh phéin cia hgp chdt thién nhién, ddc biét 14 vao thanh
phAn ctia mét s& base nito c6 trong phan ti acid nucleic (AND va ARN).

Purin dudc nha héa hoc ngudi Dic phat hién ra ndm 1884 va dude diéu
ché tir acid uric.

23.5.1.1. Tinh chdt

Purin ciing giéng nhu pyrimidin va imidazol cé tinh thom, déc tinh nay
gidm rd rét trong cic hgp chdt aminpurin va hydroxypurin.

Tinh hé bién: Gidng nhu pyrimidin, purin thé hién tmh hé bién

lactam-lactim.
O)\N
Dang lactam v&i nhém— CON'H Dang lactim véi nhém— N= lC—

trong cdc hydroxy pyrimidin trong amine pyrimidin NH,

— H3 bién trong nhéin pyrimidin:

— HG bién trong nhén purin: Trén phé héng ngoai va tli ngoai cua
hydroxypurin déu c6 vach dic trung nhém —-CONH- clia dang lactam.

Bing phudng phap phan tich tinh thé hoc vdi tia X, ngudi ta xac dinh
dudc nhém chiic lactlm trong aminopurin (Vi du: adenm d dang lactim):

o)\ltj\?)“*o

Acid uric dr;mg lactam. Adenin dang lactiﬁ
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_ Tinh h& bién & nhan imidazol: Nhan imidazol c6 hai dang hd bién:
N NH
‘ 1 —_— l .
L [
H

Thuc t&, ngudi ta chua tim duge hai chét {ng vdi hai cong thic néi trén.
Vi vay, cac nha khoa hoc cho ring nguyén ti hydro ¢ nhém imin ¢6 thé tu do
di chuyén gitta hai nguyén ti nito.

Trong phan ti purin, ngudi ta cing khéng xac dinh dude nguyén tu
hydro iminic & vi tri 7 hay 9. Do vy, nguti ta qui uéc nguyén ti d6 6 vi tri 9
va lién két déi & vi tri 7-8. _

Viéc nghién citu tinh hé bién trong nhén purin din dén nhiing ting dung
thuc tién trong y hoc (vi du: viée diéu tri bénh Gut do acid uric tich luy trong
¢ thé gy ra).

Phan ting Murexit:

Céc hgp chat c¢6 nhan purin (nhu acid uric, cafein, theobromin) déu cho
phan tng nay. Néu dem dung dich ctia nhiing chét trén dun cach thuy véi
H,0, (ho#c acid nitric) s& dugc can mau vang nau. Khi thém dung dich

a

amoniac 58 xuit hién mau d6 tuci do c6 sy tao thanh murexit (14 mudi amoni

cua acid purpuric):
0
.
HNMEO
oy —
N H OH H -
@[ N\> Aloxan HNJ\J?O NH
i oPNro 0P NNo
| 1
i i

O
}H)\I\MII&H Aloxantin
0N

H

0

Acid dialuric
0 0
Qon uf -
oy e YL —
04\1}1 0O O Iﬁ’J*o - 2H,0 03‘171 0 ONTO
H H H H

0 o 0 0
v A v
0//1\I;I o l’go o N0

I b B H

HO N NS0 HNON

Murexit

283



23.5.1.2. Mgt s6 ddn chdt quan trong ciia purin
'NHz

N~ N
\ N -
LA thanh phan quan trong ctia cac N" "N
acid nucleic va c6 trong mét vai loai enzym. : H
Adenin (6-aminopurin

* Adenin:

* Guanin: ' . OH

Ngudi ta tim thiy 4 di véng amin N N
base trong deoxyribonucleotid, trong dé ' JQ | J
hai di véng c¢6é nhan purln 12 adenin va HN™ "N7 N
guanin. : H -

Guanin (2-amino 6-hydroxy purin)

* Xanthin: OH

Tén tai cht yéu & dang ceton. La | N™ | FT "
khung ctia nhiéu alcaloid nhu cafein, HOJQN NJ
theobromin, theophylin: : . i

Xanthin (2,6-dihydroxy purin)

o) 0

H3C— N ~CH; N CH; H,C-N N

o sl
(EH3 ¢H, H

Cafem | Theobromin Theophylin

C4 3 hop chét trén déu cb trong 14 ché, ca phé va cacao. Pé la nhting chit
¢6 hoat tinh sinh hoc quan trong nhu: 1gi tiéu, kich thich hoat d6éng ctia hé
thén kinh va hé tim mach.

* Acid uric: 1a 2,6,8-trihjrdroxypurih. N6 12 hop chéit ddu tién ¢6 nhan
purin duge Scheele tim ra nam 1776. Acid uric ¢6 thé hé bidn dang enol-ceton
é vi tri 2-8: .

HN NH HN N -
| _— - || |
OJ\II\T 1}1/]\\0 HOJ\N I?T/LOH
H H H

Phan iing khit amin vi oxy héa trong sinh vit tao ra acid urie, xanthin
va hypoxanthin rit phé bién.trong thién nhién, acid-uric cé trong nudc tiéu
dbéng vat.
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Acid uric ¢6 thé tich lu§ trong cd thé ngudi va l1a nguyén nhin cta bénh
Gut. Mt phuong phap chiia bénh 14 tim cach hoa tan acid uric.

Acid uric ¢ dang mudi trung tinh cta kim loai kiém (K, Na, Li) rdt tan
trong nude nhu’ng khi & dang mudi acid cta kim loai kiém lai rdt it tan (trli
mudi acid cia Li tan nhiéu hon). Vi vay trong diéu tri cé thé dang mudi Li
(nhu 11t1carbonat) dé 1am tan acid uric tich tu trong cd thé. Ciing c6 thé dung
piperazin dé lam tan acid uric duéi dang piperazin urat. Ngudi ta ciing nhan
th&y nhém carbonyl & vi tri 6 ctia phén t{ acid uric khé enol héa (vi du: phai
diing POCI, méi c6 nhém enol & vi tri nay).

23.5.2. Nhém aloxazin va isoaloxazin’

Aloxazin 1a hé théng ngung tu’ géin 3 nhan: benzen, pyrazin va pyrimidin
da hydro ho4, trong nhin pyrimidin ¢6 hai nhém carbonyl:

N N1
cee
5 10

Isoaloxazin la dang h8 bin cla aloxazin (khac nhau § vi tri cua mot
nguyén ti hydro va mot lién két dai).

i
D@
O
Isoaloxazin c¢é6 mau vang tudi nén con goi 1a flavin (do ti flavus: vang).

23.5.2.1. Didu ché

Aloxazin duge difu ch& bing phan wng ngung tu aloxan va
o-diaminobenzen:

; NH2 O N O —2H
Ol + oL % OQL g
NH, 07 ™
O
23.5.2.2. Tinh chdt

Dang hd bién ctia aloxazin va iso aloxazin d& bi khit héa thanh hgp chat
khéng mau (dang ldco), dang nay dé bi oxy hda thanh iso aloxazin:
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H HoH
oy DO
N/ NH [0] NI"(NH
6 om0
Isoaloxazin Hop chat loco flavin
(flavin)

23.5.2.3. Tam quan trong

Iso aloxazin ¢6 trong ciu tric ciia mét s6 enzym trong cd thé. Cac enzym
nay goi la flavin-protein (nhu D-aminoacid oxydase, xanthin-oxydase).

Riboflavin ¢dn goi 14 lactoflavin vi 1an diu tién dugce phan lap ti sia, né
déng vai tré van chuyén hydro trong cd thé.

Riboflavin hay vitamin B, 1a din chat thé ctia iso aloxazin:

R
|
H3C]ij[N /NYO +H (j©: YO
3¢ NJ;\’NH ) H2 Ir(
O

R = —CH,~(CHOH);-CH,0H

23.6. KHAI NIEM VE ALCALOID

23.6.1, PDinh nghia

Alcaloid 14 nhting hgp chat hiiu cd ¢é chiia nito, ¢6 tinh base va thudng
gap trong thuc vat.

T "alcaloid" xuat phat tif tiéng Latinh: "alkali” ¢6 nghia 1a kiém, "oides"
c6 nghia 13 tuong tu; vay tit "alcaloid" c6 nghia 13 "tudng tu cac chat kiém".

Trong thanh phin alcaloid ¢6 cic nguyén ti carbon, hydro, oxy, nitd va
con cé oxy trong cdc nhém hydroxy, methoxy, ester, ether, lacton, carboxyl.

Alecaloid thudng c6 ciu tao phiic tap, da s8 c6 nhan di vong, c6 hoat tinh sinh
hoc cao va tham gia phan ting héa hoc véi mét s8 thude thit chung ctia alcaloid.

Trong gido trinh nay, ching téi giéi thiéu khai niém chung vé alcaloid.
Nbi dung chi tiét va ddy di hon vé alcaloid dudc trinh bay & gido trinh Dudc
liéu, theo chudng trinh cac mén hoc da dude qui dinh.

23.6.2. Phén loai

Cau tao cua alcaloid rdt da dang nén khé phan loai, hién nay ngudi ta
dya trén ciu tao ctia cdc nhém chda carbon- n1td trong phan td alcaloid dé
phén loai ching.
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Dua trén cd 6 d6, co tHé phan loai nhu sau:
— Alcaloid khéng c6 nhéan di vong: ,

— Alcaloid ¢6 nhin di vong: dya vao céu tao ctia cac nhéan di vong nhu di
vong 5 canh, 6 canh, hé ngung tu di vong, di vong thom, di vong no...
hodic dua vio s6 lugng nguyén ti nits dé chia thanh cac nhom sau:

+ Alcaloid 13 dAn xuit ca pyrol va pyrolidin.

Alecaloid 12 d&n xudt ciia imidazol.

+

Alcaloid 12 dAn xuft ctia pyridin va piperidin.
Alecaloid 1a din xuédt cia tropan.

“Alcaloid 12 dan xuit caa quinolin.
Alcaloid 14 dén xuat -cﬁa'_isoquinolin.
Alcaloid 13 dén xuéit ctia quinolizidin. - -
Alcaloid 14 dAn xuit ciia quinazolin.
Alcaloid 14 din xudt cua acridin.

Alcaloid 1a dAn xuét cla indol.

+ o+ + + o+ + o+ o+ o+

Alcaloid 14 din xuét cua purin.
+ Alcaloid 13 din xuit cia pyrolizidin.
—~ Alcaloid ¢6 nhén sterol.

— Alcaloid cé céu tric diterpen.

23.6.3. Tinh chat chung

23.6.3.1. Ly tinh: Alcaloid dang két tinh thudng cé nhiét dé nong chly xhc
dinh, tuy nhién c6 mdt s6 alcaloid bi pha huy & nhiét d§ trude khi chay.

Alealoid & dang 1éng thudng bén vitng va khéng bi pha hiy § nhigt d6 s61.

. " Alcaloid khéng mui, vi ddng ho#c cay va da g8 khong mau. Cac alcaloid
hiu hét khong tan trong nuée, dé tan trong dung méi hiu cd nhu alcol
methylic, alcol ethylic, benzen, cloroform...

23.6.3.2. Hod tinh |
Da s8 cac alcaloid ¢6 tinh base yéu va c6 thé cho mdt 56 phan tdng chung saw:
— Téc dung véi acid duge cac mudi tuong dng. o a
— K&t hgp véi kim loai nang (Hg, Bi, Pt...} tao ra cac mudi phufc
— Tac dung véi cac thudc thit chung ctia alcaloid tao tia hodc tao mau.
23.6.4. Mot s6 alcaloid thudng gap

Alcaloid 13 hop chét hiiucothidn nhigneé-hoattinh sinh hoc da dang va
da s6 rat doc. “ /1 :
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Alcaloid dudc chiét xudt cht yéu tit thuc vat va mdt s6 it ti ddng vat.
Hién nay trén thé gi6i cac nha khoa hoc da téng hgp hoic ban téng hop dudc
nhiéu alcaloid dé phuc vu cho cong tac phong va chita bénh. Tuy nhién,
alcaloid thién nhién van 14 ngudn cung cap chinh cho nganh y dugc dé diéu tri
mét s6 bénh cho con ngudi.

Ching ta hay x6t mot vai alcaloid quan trong sau day:

a. Alcaloid kEhéng c6 nhén di vong: L
H H

Trong nhém niy, nguyén t3 nitd ndm & mach thing. O '
. X . Hs—C—C—
Vi du: Ephedrin 1a alcaloid dudc chiét xuit ti céc C6 > (I:: (I: CH
loai Ma hoang (Ephedra sp., Ephedraceae). ' OH NH-CH;
- Ephedrin

Ephednn c6 tac dung lam téng huyét ap, giy gian
ph€ quan, lam co mach ngoal bién, thudng duge dung dé diéu tr1 viém mili,
hen ph& quan, viém phé& quan cip hodc man.

b. Alcaloid ¢é nhén pyridin:
Vi du: Nicotin ¢6 coéng thiic cdu tao B-(N-methyl-a-pyrolidyl)-pyridin.

- #
| N

NT H,
Nicotin & dang muéi véi acid citric va acid malic c6 trong la ciy Thudc 14
(Nicotiana tabacum L., Solanaceae). R '
Nicotin 13 alcaloid rit dde, véi liu nhd, nicotin kich thich hé than kinh
trung udng. V6i lidu 16n, nicotin lam truy tim mach, ngitng hé hép.
Thudng st dung cac éllcalo_id nay lam thudc tri sau.
¢. Alealoid c6 nhédn tropan:

Tropan 12 hop chét di vong ngung tu cua pyrohdln va piperidin:

7 1 2
N ~CHj; )3
6 5 4

Trong nhém alcaloid ¢6 nhan tropan c6 thé ké cac alcaloid quan trong
nhu atropin, scopolamin, cocain.

Vi du: Atropin la alcaloid cb trong cac bd phan cua cay Benladon (Atropa
belladona L., Solanaceae).

0 CH;
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Atropin c6 tac dung lidt phé giao cdm, chdng co thét cd tron, lam gidm
bai tiét nudc bot, mb héi, dich vi.

Atropin duge dung dé diu tri con dau do co thét dudng tiéu héa va tiét
niéu, giin déng tu...

d. Alecaloid c6 nhan indol:

Pay 13 nhém alcaloid quan trong, nhiéu chat thudéc nhém nay duge si
dung lam thudc nhu reserpin, strychnin, vinblastin...

- Vi du: Reserpin 14 alcaloid cd trong ré cia nhiéu loai Ba gac (Rauwolfia
sp., Apocynaceae). (Cong thiic dd dugdc trinh bay & trang 99). Reserpin c6 tac
dung lam ha huyét ap, nén dugc dung dé diéu tri bénh ting huyét ap.

e. Alcalozd c6 nhan parm
Alcaloid quan trong thuoc nhém nay 1a cafein va theobromm

Cafein co6 trong 14 ché va hat caphé, theobromin c6 trong hat cacao.

0. . 0
H,C—N N—CHj; BN N—CH;
A I o A I A
O I?T NT O iTI N
CH; s CH;
Cafein Theobromin

Cafein c6 tac dun"g‘iétrcj(_tim va 1i tiéu nhe.
g. Alcaloid ¢6 nhén quinolin:

Alcaloid quan t’r(_)"n"g thuéc nhém nay 1 quinin va cinchonin tim thay
trong vé cdy Canhkina (Cinchona sp., Rubiaceae).

Quinin dudc st dung 1am thudc tri sét rét, con cinchonin ¢6 tac dung nhu
quinin nhung ¢ mic d6 kém hon.

(i:H2 CH:CH2
cy
HO-cf1 N
H,CO N
N/
Quinin

h. Alcaloid ¢6 nhén isoquinolin:

Ngudi ta tim thdy trong qud cdy Thude phién chua chin ba alcaloid la
morphin, codein va thebain. Ca ba alcaloid nay la nhiing base manh. Khi
acetyl héa morphin ta dugc diacetyl morphin (heroin).
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=H :‘ Morphin |
R =CH,: Codein

Thuéc phién, morphin, heroin... 1a nhitng chit gay nghién ning (ma tdy).

Trong y hoc, morphin dude ding 1am thudc giam dau, trong cac truong
hop dau diz déi nhu cac chitng dau do ung thu, con dau do s6i than, s6i mat.
Codein dung dé chita ho. '
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