TRUONG PAI HOC THANH DO

KHOAY - DUQC

HOA HOC HUW CO

TAP I
DUNG CHO DAO TAO DUQC Si DAI HOC

LUU HANH NOI BO




TRUONG PAI HQC THANH PO
KHOA Y - DUGC

HOA HQC HU'U CO

TAP II

LUU HANH NQI BO



LGi NOI DAU

Héa hoc hiiu co 12 mgt trong nhitng mén khoa hoc cd s quan trong trong
chudng trinh dao tao Dudc si dai hoc. Moén _hoc nay giip cho sinh vién hoc tap
t6t cac mon nghiép vu nhu Héa duge, Héa sinh, Duge liéu, Dude 1y, Bao ché...

Theo qui dinh ctia khung chuong trinh da ban hanh, sinh vién Dugc hoc
1y thuy&t héa hitu cd & hai hoc ky ctia ndm thi hai. Mon hoe nay gém hai hoc
phin: Ly thuy&t héa hitu cd 1 va Ly thuy&t héa hitu cd 2. M&éi hoc phan duge
giang day trong mét hoc ky va c6 thdi lugng 45 tigt 1y thuyét.

Muc tiéu clia mén hoc ma sinh vién cédn phai datla:

1. Van dung dugdc cAc hiéu fing dién tt va hiéu ting lap thé dé giai thich tinh

acid - base, kha n&ng phan tng, hudng phan tng va cd ché phan ting.

2. Giai thich duge cac hién tugng déng phin trong héa hoc hitu cd.

3. Viét duge tén céc hgp chat hitu cd theo danh phap quéc t& va tén

thong thudng.
4. Trinh bay dudc cic phuong phap diéu ché chinh ctia cic héa chic hitu
cd cd ban.

5. Trinh bay dudc c&u tao, cac héa tinh va cac phan {ng dinh tinh chinh
ctta cie héa chie hitu cd ¢d ban va cic hop chat da chic va tap chic.

D& dap ting yéu cdu v& tai lidu Hoc t4p clia sinh vién theo chuong trinh
mdi, B mén t3 chitc bién soan lai gi4o trinh mén hoe.

Giso trinh "Héa hoc hitu co" gdm 23 chuong, chia lam 2 tap:

- Tap I (13 chuong) gém phédn dai cudng vé héa hitu cd va cac héa chic
(Hoc phén 1y thuyét Héa hitu cd 1). :

- Tap II (10 chuong) gdm cAc héa chitc tiép theo dén cic hop chét di vong
(Hoc phén 1y thuyé&t Héa hitu cd 2). '

Phin Dai cudng vé héa hitu cd gdm 5 chudng (chuong 1 - chuong 5) trinh
bay mdt s8 ¢d 83 1y thuyét clia mén hoc nhu lién k&t héa hoc trong cic hgp chat
hitu cd, hiéu iing dién t, déng phan, phén loai va co ch€ phan ing hitu cg, cac
phuong phip xac dinh cfiu tric phan td. Phin ly thuyét nay duge van dung
vao phén cac héa chitc hitu co dé giai thich duge cfu tric, 1y - hoa tinh, kha
ning phan dng, chiéu hudng phan tng va cd ché phan ing cta céc hgp chat
hitu co.

Phin cac héa chiic hitu cd gdm 18 chuong (chuong 6 - chudng 23) duge
viét gop cho cdc hgp chat mach hd va mach vong. Cac chuong vé héa chiic
trinh bay cfu tao, danh phap, déng phan, cic phuong phap diéu ché chinh, cac
tinh cht vat 1y va héa hoc, céc chit dién hinh duge Gng dung trong héa hec,
doi sbng va trong Y - Duge hoec.



Phin cAu hdi va bai tap sau méi chuong 8 duge in riéng trorg mot cubn

sach v& cac cdu héi tréc nghiém va bai tap héa hitu co.

Giéo trinh "Héa hoc hitu co" nay da dude ding lam tai liu hoc tap cho
sinh vién Trudng Pai hoec Duge Ha Noi. Hoc vién cao hoc va nghién cttu sinh

Dude ¢6 thé ding tai ligu nay dé tham khao.

Trong qua trinh bién soan, céc tac gid da c6 nhidu 8 géng; tuy vay, cling
khé tranh khéi nhiing thi&u sét. Chung t6i rat mong nhén duge nhiing y kién
déng gbép cia cic ban déng nghiép, sinh vién ban doc d€ nbi dung b6 gido trinh
nay ngay cang cé chit lugng cao hon.

Thdng 10 ném 2006
BQ MON HOA HOU cO
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Chuong 14

ACID CARBOXYLIC VA DAN CHAT

Acid-carboxylic (acid hitu cd) 12 nhitng hgp chat hitu co cé chita nhém
chiic carboxyl (-COOH).

Céng thic chung:  p—-CcOOH R—Cfo
' OH

R c6 thé 1a H,.géc hydrocarbon aliphatic (no, chua no) hay gée aryl (Ar).
Vi vay, c¢6 thé coi acid carboxylic 1a din chdt ctia hydrocarbon do th€ nguyén
tit hydro bdng nhém carboxyl. '

Céu tao cia nh6m carboxyl:

Théng thudng ngudi ta bidu din c&u tao ctia nhém carboxyl trong phan
ti carboxylic nhu sau:

— - =
O<~H
Trong d6 nhém hydroxyl gén tryc ti€p v6i nhém carbonyl, chiu anh
hudng cdm tng ctia nhém carbonyl, déng théi déi dién tit khong phén chia cta
oxy 6 nhém hydroxyl lién hgp véi lién k&t 7 clia nhém carbonyl. Ca hai hiéu
@ng nay déu c6 tic dung lam lién két O-H phin cuc vé phia oxy nén proton
phéan ly dé dang hon.



Do viy, tinh acid cta acid hitu cd manh hon aleol rat nhidu. Hon nita, khi
proton phéan ly, ion carboxylat tao thanh c6 ciu tao can d6i:

: i
— 0—2-

(o) o) o
R—CZ <> R-( : R—CZ
o . %o SoT

Vi véy, ion nay bén, én dinh hon. D6 ciing 1a nguyén nhén lam ting tinh
acid ciia acid carboxylic. _
Bing phuong phép do véi tia X, ngudi ta 44 xac dinh duge ring & phan ti
natri formiat ( R—Cng ) 46 dai ca céce lidn két gita nguyén tit carbon véi hai
a

nguyén ti oxy thi bing nhau (1,27 A).
Phéan loai: ¢6 thé chia acid hitu co thanh 3 nhém:
— Acid carboxylic no '

— Acid carboxyliec chua no

— Acid poly carboxylic no va chua no

14.1. ACID CARBOXYLIC NO
14.1.1. Danh phap

14.1.1.1. Danh phdp IUPAC

Tén cua acid xu#t phét tit tén clia hydrocarbon tudng tng thém ti€p vj
ngit oic. Mach chinh 14 mach dai nh4t cé chita nh6m carboxy).

¢H,- CH-CH,—COOH
' 3
14.1.1.2. Danh phdp théng thudng
" a. D6t vdi acid hitu co ddu dGy:

Thudng dung tén xudt phat tif nguén géc cta ching. Trong tén théng
thudng c6 thé diing cac chit Hylap a, B, 5, y... 48 chi vi trf ciia nhém thé dai vdi
nhém carboxyl. '

Acid 3-methyl-1-butanociec

CH;~CH,~CH—COOH  Acido-methyl butyric

3
H-COOH Acid formic, 14y tir ki€n (formica - con kién)

CH;-COCH Acid acetic, 14y tit d&m (acetum - d&m)

CH;~CH,-CH;-COOH  Acid butyric, c6 trong thanh phdn
clia b (butyrum - bo)



b. Vi acid vong:
C6 thé coi hydro ciia vong duge thay th& bai chite acid (-COOH): carboxylic.

@,COOH

Acid benzen carboxylic

¢. Cde acid thom
Véi nhém carboxyl gén truc ti€p vao nhin thom, duge coi 12 din chat cla

acid benzoic.

Acid

o-hydroxy benzoic

{ I~coon

Acid cyclopentan carboxylic

COCH

NO,

Acid p-nitro benzoic

Bang 14.1. Danh phap va tinh chét vat ly clia mét s6 acid

Céng thite ol el v i | A5
_hcoow | . Acidformic | Acidmethanoic | 84| 101
_CHCOOH | Acid scetic | Addethancic | 186 | 118
TTCHGHcooH | Addpropionic | Adpropanoie | 21 | 141
CH(CHHCO0H | Addbutyrs | Addbutancic | -5 | 164 |
oy cooH | Addvaierc | o S P
" GnycH.coon | Addeaproic | Acdhexancls | -3 | 205 ]
" CHCH),CO0H | Addenantis | Addheptanoic | -8 | 228
T CH(CH)GOOH | Acdcaprylic | Adidoctanolc | 17 | 239
" CH(CH)COOH | Acdpelagonis |  Addnonanoie | 15 | 255 |
_CH(CH)COOH | Acdospric | Acddecancic | 2| 210 |
TUCH(CH)COOH | | Acidundecancie 305 | 280
 CHy(CH)yCOOH | Acidlauic | Acid dodecancic | 44| 209
" GHy(CHy)COOH__ | Acid myristic | Acid tetradecanoic | 54| 251
" GH,(CH,C00H | Acidpalmitic | Acidhexadecanoic | 63 | 267 |
_ CHy(CH,),COOR | Acidstearc | Acid octadecanoic | 72| 383 |

C,Hs—CH,-COOH Acid phenyl acetic | Acid 2-phenyl etanoic | 76,7 | 265

- 14.1.2. Phuong phap diéu ch&
~ Acid carboxylic ton tai kha phé bi&n trong tu nhién:



~ & dang tu do: acid formic c6 trong kign, scid scetic do lén men aleol
ethylic, acid butyric do 1én men glucid...

-0 dang két hop: ester (glycerid).
Dé diéu ch& acid monocarboxyhc no, c6 thé dung cac phudng phap sau day:

14.1.2.1. Oxy hida alcol bdc nhdt, aldehyd, ceton, hydrocarbon

Céc tdec nhan oxy héa la KMnO, (trong méi trudng acid hodc kiém), CrQ,,
HNO,, Ag,0, peroxyd...

(O] [C]
RCHOH —— R-CH=0 -——» R—COOH

R-CO-R" + R-C-0-0-H ——> R-COOR' + R“-COOH
Ht
H,0
R-OH + R-COOH

| 0
Thi dy: @CHZOH —[—];- Q COOH

- Oxy héa alken phén t olefin bi bé giy § hen két dcn tao ra 2 acid:

. [O
R-CH=CH-R' —le- R-COOH + R-COOH
- Oxy héa alkan: doi hoi nhiét dd, 4p suat cao va cb mit chat xde tac nhu

mudl mangan, molypden, vanadi..

t°,P
R-CH; + 320, —— R-COOH + H,0
Xiic tic

Ngudi ta stt dung phan ing ndy dé chuyén céc alkan 13 nguyén liéu ré
tién, d& ki€m (ti ddu m3...) thanh cac acid béo cao ding trong viée diéu ché& x3

phong ho#ic chit béo nhén tao.
KMnO,

— Ozxy héa alkyl benzen: Ar—R >  Ar—COOH
' hoic K,Cr,0,

; K,Cr,0,, H,SO
Thi dl:'l_ , OZNQCH3 2D 2 Tr 2 4’-. 02N©— COOH
un néng

14.1.2.2. thuy phdn hop chit nitril
Thuy phan hgp chat nitril bing acid ho#e kiém 1a phuong phép téng hgp
tot nhat, thusng dung trong phong thi nghiém.

NH, H,0
-c{_? ~Z> R-COOH + NH;




Thi du:
KOH
CH3—CH2"CI'12—CI"12“&N + 2H20 i CH:J,—_C.Hz—C]'Iz"'COOH + NH,OH

| H,S0,
@—CHZ-CEN + H,0 A@—CH;! COOH + NH,0H
' 100°C, 3 gits

14.1.2.3. Tac dung edc hop chdt co kim véi carbon dioxyd

H,0
RMgX + CO, —» RCOOMgX —PEI—;- R-COOH + Mg(OH)X
H,0 ‘
RLi + CO, — RCOOLi —Hg- R-COOH + LiOH

Thudng ngudi ta cho dung dich hgp chit cd kim vio "nudc da kho" (tuyét
carbonic) nghién nhé va khudy trén manh.

Thi du:
MgBr COOMgRBr COOH

R@/c}g Mg Ha&?/qh Coz HBC\@/CHB H20 HB‘:tCI_h

14.1.2.4. Thuy phan ester, clorid acid, amid
— Thuy phén ester véi xiic tac acid, hojc kiém:
RCOOR' + HO —— RCOOH + ROH
Phén Gng nay dudge st dung dé diéu ché cac acid béo cao ti chit béo.
— Thuy phén clorid acid, amid:
RCOCI + HO —— RCOOH + HO
RCONH, + H,0 ——> RCOOH + NH,

14.1.2.5. Téng hop tit carbon oxyd
— Khi dun néng natri alcolat véi carbon oxyd dudi 4p suit, ta thu dude
muéi natri ctia acid carboxylic:

RONa + CO —— RCOONa —» RCOOH

— C6 thé dun néng alcol véi carbon oxyd & 125 — 180°C, ap sudt 500atm, ¢6
mit xidc tac BF; va mét it nuée:

. ROH + CO B RCOOH

— Trong céng nghiép, ngudi ta c6 thé diéu ch& acid béo bing cach dun néng
olefin véi carbon oxyd va hoi nuée duédi 4p suit, 6 nhiét d6 300 - 400°C,
¢6 mit xie tc (nhu acid phosphoric):



CHFCH, + CO + H,0 —» CH,~CH,-COOH
CHy-CH=CH, + CO + H0 — CH;~CH~COOH
CH;
14.1.2.6. Téng hop tirgster ciia acid malonic -~
Ester cta acid malonic (thudng diung 1a ethyl malonat) tdc dung véi din

chét halogen (RX) xtc téc base (alcolat: C,H;0") tao ra cic acid carboxylic
mach thing hosic phin nhanh tay thude vao su Iua chon din chit halogen:

N DN
RX + CH(COOGH) —¥ ReHCOOGH,, L N20GH:

Dun néng 2) Dun néng

—— RCH,COOH

NaOQHs l) HZO L] Hf'
RX + R'CH(COOGH;) ———— RR'C(COOGH), ———
2) PBun néng

— RR'CHCOOH
Qua trinh phan Gng x4y ra nhu sau:

Khi ¢6 xiic tac base (C,H,0"), ester malonic chuyén thanh tic nhan ai
nhén ~CH(COOC,Hj), va sau d6 tac dung véi din chat halogen (RX). Tiép theo
la qua trinh thiy phan ester va decarboxyl héa d& tao thanh acid carboxylic:

CH:(COOGH;s: + GHO® — "(HODOCHs), + GH:OH

‘QYOOCHs, + RX —> RCH(COOCH:: + X
RCH(COOC:H:) + 20 -L»  RCH(COOH), + 2GH.OH

Decarboxyl h6a
RCH(COOH, >  RCH:COOH

14.1.2.7. Téng hop ti ester acetoacetat va eyan acetat

NaOC .
RX + CH;—CO—CH;COOC;Hs ""'a_—‘zii"s" CHs*CO"EHCOOCsz
_IL+_,. il O
hoic OH" RCHACX OH

" | |
RX + CHsCO-CHCOOGH; —22 oo & cooom,
__H* _ b 2220
hoic OH- R %H on

*
RX + NCCH-COOCHs —2  Nefy-coocm;

1)H* hoic OH" 20
2) Pun nén g—h RCHZC:DH




Phudng phap nay c6 thé thu dude cac acid c6 cdu tao tuy ¥, tuy nhién
trong san pham c6 thé lan aceton.

14.1.3. Tinh chat vat 1y

Do ciu tao cta nhém carboxyl, nén acid ¢6 kha nang tao thanh lién két
hydro bén vﬁng hon ca alcol (vi lién két 0O-H trong phén tit acid phén cuc
manh hon), vi vay né anh hudng rat 16n dén tinh chit vat 1y cua acid.

Thuc L& § trang thai ran va 1éng, vé co ban acid carboxylic tén tal d dang
dime vong:
Qe H—O
4 %,
R—C C—R
N\ 7
O—H++ 0

Trang thai dime nay duge bdo todn véi mdt mitc d¢ nhdt dinh ngay &
trang thai hai va ca trong dung dich ledng.

3 diéu kién thudng, cac acid thap 12 chat 10ng linh déng, khéng mau, mui
xoc kich thich. Tit acid 5-11C la chat long sanh nhu ddu. Céc acid cao 12 chit
rén khong mui. Acid thom déu 1 chét rén.

D9 s6i ciia céc acid c6 céu tric mach th&ng tang 1én khi sd carbon trong
. phan t ting. Cac acid cé s6 carbon chén c6 nhiét dé néng chay cao hon acid ¢6
s6 carbon 1& trudc va sau né (do cb sy khac nhau trong cdu tric tinh thé).

| Cac acid mach hé thip (acid formic, acid acetic, acid propionic) tan vd
han trong nude, d6 1a do cac phan tit nude cb thé solvat héa nhém carboxyl
(nhém carboxyl 12 nhém thén nudc - hydrophyl) tao lién két hydro:

O (11 ] H—o (11 H—O
R—c” Ne—r

\O—H ooe I?I—H vor 0/

Khi chiéu dai mach carbon ting va mtc d6 phan nhénh cia géc R tang
lén thi d6 tan gidm di nhiéu. Cac acid ¢6 s8 carbon > 11 hoan toan khéng tan
trong nude.

*P}u’i’ héng ngoai ctia acid monocarboxylic no: d6i v8i nhém chite -COOH
c6 cac dai hap thu dic trung sau:

_o cua acid monome (6 trang tha1 hoi hay trong dung dich lodng) c6 tdn
s6 trung binh 12 1790 ¢cm™, con Voe o ciia cic acid dime (@ trang thai két tinh
hay trong dung dich dic) c6 tin s trung binh 14 1710+ 10 cm™

voy cia acid monome ¢6 tdn s§ trung binh 3500 - 3570 cm™? (dng véi
nhém —OH tu do).

Con voy cua acid dime c6 tén s§ khoang 3000 cm™! va dai hap thu réng,
didu nay chiing tb su tao lién k&t hydro giita hai phén tit acid.



— Trong viing tif ngoai: nhém carboxy] hap thu & bude séng ngdn nhidu hen
so v61 nhém carbonyl.

Thi du:
x Emﬂ.!
CH,COOH ;, 197 nm B0
CH,CHO 293 nm 12

14.1.4. Tinh chit héa hoc

Nhém carboxyl 12 t& hgp clia hai nhém carbony! (C=0) va nhém hydroxyl
(OH). Hai nhém nay c6 anh hudng 1&n nhau rat manh do sy lién két cia
ocbital n va c#p electron khéng lién két ctia oxy trong nhém OH. K&t qui 1a
lién k&t O-H cua acid y&u hon so véi alcol, va dién tich dudng (8*) ciia carbon
trong nhém carboxyl nho hon so véi aldehyd.

R—qg) — R P R—Cgb
o-H To H

Acid Aldehyd
Nhém c-a-rbbxyl va gbc R ciing ¢6 4nh hudng qua lai 14n nhau.

Da s8 cac phan ing cta acid carboxylic thé hién trong bén loai phan ing sau:

1. R—c?° Phdn dng lam dat lién k&t O~H: su phan ly acid,
O—H tao muéi véi kim loai...

Phan tng xdy ra 8 nguyén ti carbon ctia nhém
carboxyl: da s6 cdc phadn itng nay 1a tidn céng

Y d
- R O—H nucleophyl ctia tdc nhaaY vao nguyén ti carbon
('Y cia nhém carboxyl, ti€p theo 12 su cdt dut lién két
’ C-O tao thanh ester, acylclorid...
T : Decarboxyl hoa, thi du: phan tng dién ly theo
i O B . e . n
3. R+CZ el Kolbe - dién ly muéi natri hay kali cia acid
' bowsazil] carboxylie. '
_0 , - |
4 R_CH2_<OH Phan tng th& & nguyén tit C,, thi du: th& hydro &

C. bing halogen.

14.1.4.1, Phadn ing lam diut lién két O-H
a. Tinh acid:

So v8i cac acid v6 cd nhu HCI, HNO,, H,SO, thi cic acid carboxylic 1a
nhiing acid yéu. Hang s6 phan ly acid cta ching chi khoang 10 trong dung
dich nudec.



RCOOH + H,0 === RCOO + H;0"

RCOO"] [H,07
e o L HOT s

[RCOOH]

Tuy nhién, Iyc acid cfia acid carboxylic ¢dn manh hdn nhiéu so véi alcol:
K, cta acid acetic manh gip 10'° so v6i K, ctia ethanol.

Tinh acid ctia acid carboxylic ¢6 thé duide giai thich nhu sau: oxy ctia nhém
C=0 trong nhém carboxyl c6 d6 4m dién cao, gdy ra su chuyén dich dién tu vé
phia né, do d6 1am cho lién keét gitta Hva O ctia nhém O-H bi phén cuc, cdp dién
£ ctia lién két léch vé phia oxy, va H d& dang tach ra dudi dang proton:

R—C<+0O<H _— R——IC—O' + H

Bang 14.2. Gi4 trj pKa ctia mét s6 acid

Acid ' pKa Acid pKa

Formic 3,75 Pentanoic 4,86
acetic | a6 | TBenzoie | 417 |
""" oo T s T phenyiacetic | 428
""" el rea B

Sy c6 mit cia cic nhém thé & géc R, Ar, c6 Anh hudng ro rét dén lyc acid:

—. Céc nhém hit dién tit (c6 hiéu dng -I) lam ting lyc acid cua acid
carboxylic, do anh hudng cdm @ng cla nhém nay.

Thi dy: khi thay thé H trong géc CH, cta acid acetic bing cidc nhém thé:
halogen, nitro, nitril.... ;

Acid pKa

H;C—COOH 4,76
NecectecooH | 247
"""" omececo0l | e
aecgecoon | 065

N&u thé ca.3 nguyén ti H trong nhém CH, clia acid acetic, tao ra acid
tricloacetic, ¢6 tinh acid manh gin nhu acid vé cd (K, = 3,0.107).



— Ngugce lai, cdc nhém thé ddy dién td (c6 hiéu dng +1) lam giam lyc acid
(céc acid c6 mach carbon cang dai, tinh acid cang gidm).

Acid pKa

H—-CQOH o 3,75

CH:.;"'"COOH 4,76

CH::‘CI'IZ""COOH . 4 87
CH;

CH,~C~COOH 5,06
3

Hing s6 phan ly cia acid benzoic bign ddi then ban ch&t vA vi tri che

nhém thé,

Bang-14.3. Gi4 tr pKa clia mot s6 acid benzoic c6 nhém thé

i Nhém the cH, OCH, OH cl NO,
Para 4,37 4,47 4,54 3,08 3,43

""" veta a2z | Taee | Taes | Taes [ aae

Comhe T 301 | 409 | 2908 | 204 | 247 |

b. Acid carboxylic tdc dung vdi kim logi, oxyd kim logi, hydroxyd kim loai
va mubi ciia acid yéu:
Khi d6 nguyén tit hydro duge thay th& bing kim loai:

- 2RCOOH
2RCOOH
RCOOH
2RCOOH

+ 2Na
+ MgO

—>  2RCOONa +
—>  (RCOO)Mg +

+ NaOH —>» RCOONa . +
—> 2RCOONa + H,0 + CO,

+ Na,CO,

H,
H,0
H,0

Tuy nhién, vi 13 acid y&u nén muéi carboxylat ctia kim loai kiém thiy phan
manh trong dung dich mie va bi acid v6 cd ddy ra khéi mudi cia chiing.

+ H0 === RCOOH
+ HX ——>  RCOOH

RCOONa
RCOONa

+ NaOH
+ NaX



c. Acid carboxylic tdc dung vdi cde amin, tao mudi:

: @
RCOOH + RNH, —>  RCOO® + RNH,

_d. Tdc dung vdi diazomethan tgo methyl carboxylat:
RCOOH + CI:N, e RCOOCH; + N,

Cd ché& phan dng:

0 O
| 9
R—-—é—oﬁH + CH=N=N —> R—&-Oe + CH;—N=N

g . 0 -
rbio® s N — r-GocH, + N

14.1.4.2. Phdn iing xdy ra & nguyén tu carbon cua nhom -COOH

Nhém carboxyl phén cyc, nguyén tli carbon ciia nhém carboxyl tich mot
phin dién tich dudng (do su phén cuc cuaa ndi d6i carbonyl va do sy chuyén
dich déi dién tit khéng phén chia cia nhém oxy trong nhom hydroxyl - hiéu
{ing lién hop p, ). Nguyén ti carbon c¢6 thé nhan su t&n céng nucleophyl caa
mot s8 tac nhan va thudng cac phan dng nay dung acid lam chat xue tac. Vai
trd ctia acid la lam ting mat &b dién tich duong trén nguyén tit carbon clia
nhém carboxyl, tao diéu kién cho sy tdn céng nucleophyl ciia tdc nhén . Tiép
theo d6 thudng xay ra sy dit lién két C-OH, hody tra lai chit xic tac va cho
sin phdm cubi cung.

a. Phdn itng ester héa:

Acid carboxylic tic dung véi alcol véi sy ¢6 mit clia acid v cd manh lam
xtc téc thi tao ra ester. Phan dng ester héa c6 tinh thuin nghich va thudng
diang H,S0, dic hosc hydroclorid khan lam xuc tac,

- H,SO
RCOOH + ROH === R-COOR' + H,0

Co ché phan {ng nhu sau:

g+ [ POH OH | roH
R-C-OH == | R-C-OH ——» R-C-OH | ===

g}{
R- -—OH] ==
ROH

_ OH -H,0 ® HO
<= | R-C-OH,| <= [R-C=OH] <2~ R-C=0 + H,0®
R'O R'O ORr’

X Nh& phuong phap nguyén tlt danh ddu, ngudi ta da chitng minh dugc
ring: trong phan ting éster héa thi OH cta acid carboxylic va H cua alcol dude
tach ra, tao phén tit nudc:




Q
1 18 I[ 18
R-C-OH + H-O-R' . === R-C-O-R + H0

Riéng véi alcol bae 3 trong phan Ung ester héa thi OH cta alcol va H cta
acid carboxylic duge tack ra d& tao phan tt nude.

b. Phdn ing tgo halogenid acid (acyl halogenid)

Acid carboxylic phan ting v4i phosphor pentaclorid, phosphor triclorid,
thionyl clorid s& tao thanh acyl clorid do sy th& nhém OH béng clor:

(0] O
R-C{’OH + PCl, —> R-c,’:le + POCI, + HC
R—cfo + SoCl, —» R~—C{’0 + SO, + HC
OH : al 2
Thi du:

0 0
CGI-Is—CfOH + P, — cﬁHs—chl + POCL + Hal
Benzoyl clorid
¢. Phan #ng tao amid: Tac dung v8i amoniac

tﬂ
RCOOH + NH; — RCOONH, -—> RCONH, + H,0
Cd ché phan ting:

R- C-O—HHR gi/————»— R~ (I}—OH R—%Hz-:-——*-
NH,

14.1.4.3. Phdn iéing khiz héa acid carboxylic

Acid carboxylic khé bi khit héa bing hydro ¢6 mit xiic tic kim loai, cling

nhu bing tdc dung cla natri trong alcol. Nhung khi tac dyng véi LiAlH,, c6
thé khit héa acid thanh alcol bae 1.

H*, H,0

rRcooH  —aM . penon
HY, H,0
Thi du:
CH=CH-CH,-COOH  ——2e .y —cH-cn,~cn0m



Phan ting xay ra manh liét, giai doan d4u cé st tao thanh mudi phic ctia
nhém va tach hydro:

0]
R-CZ + LiAlH, —> R-CZ H
C:OH ! “OAIH,Li #
Ti€p theo xAy ra su di chuyén cta ion hydrid tit nhém dén carbon, két
qua tao thanh aldehyd sau d6 thanh alcol:
RCOC® —» RCHO > RCHOH
Thuc ra san pham phan ing 14 phic alcolat nhém. Khi thuy phan phitc
nay bing dung dich acid, ta duge alcol: -

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

+

H* H,0 .
[(RCH,0),Al]Li ——% > 4RCH,0H + AI* + Li*

— Khi dun néng lau acid carboxylic véi acid hydroiodic va mét it phospho
d6, sé tao thanh parafin.
— Ciing c6 thé khit acid carboxylic dén hydrocarbon bdng cich dun néng
duéi ap suat, c6 mit chat xic tac nickel:
Ni

RCOOH + 3H, —p+ RCH, + 2H,0

14.1.4.4. Phadn ing decarboxyl héa acid carboxylic

Trong nhilng difu kién nh&t dinh, cac acid carboxylic c6 thé bi
decarboxyl héa (loai di duéi dang CO,). Mitc dé dé dang cta sy decarboxyl héa
phu thudc nhiu vio ban chit clia acid. D6&i véi mot s§ acid, phan {ng xay ra
khi dun néng, muéi natri cia chiing véi su c6 mat caa voi toi xut:

NaOH, CaO
..—.—--'————,-

i Na ; |4

Khi ¢6 mit trong phén ti acid nhitng nhém thé& hit dién tu (c6 hiéu
tng -T) lién két véi Cy, acid bi loai nhém carboxyl dé dang.

Thi du: céc acid sau, khi dun néng 8 nhiét dé 100 - 150°C s& xay ra
decarboxyl héa:

CH, + CO,

O,N-CH,-COOH Acid nitroacetic
HOOC-CH,-COOH Acid malonic

N=C-CH,~-COOH Acid cyanacetic
H;C-CO-CH,~-COOH Acid acetoacetic

C1,C-COOH Acid tricloacetic ”



~ Acid thom cé nhitng nhém hit dign % & vi trf ortho, para 481 v4i nhém
carboxyl, 1am dé dang cho sy decarboxyl héa:

COOH

02N NOz H,0, HY 02N _N 02
TR = + €O,
Pun séi '
NO, NO,
— Phéan dng loai nhém carboxyl cén cé thé xay ra khi dién ly muéi natri
hofc kali ciia carboxylic (phan ting dién ly theo Kolbe):

2RCOO“Na”® + 2H,0 ——>» }{—R + 2C0, + NaOH + H,

Anét Cat6t

— Phan 1ng tao ceton: khi dun néng mu6i kiém thé ca acid béo hosc cho
hei acid di qua thori oxyd, mangan xay ra phan ing tao ceton, aldehyd:

Caf ———» R-C—R + CaCO,

Y, L R—CHO + CaCo,

.......... - "

- Phéan ing Hunsdiecker: 12 phan ing decarboxyl héa muéi bac ciia acid
carboxylic, khi c6 mat halogen:
CCl, khan
R-COOAg + B, ————» R-Br + AgBr + CO,
' ; 76°C ;

Phan dng nay c6 thé xem nhu phan ting tho4i bién cda acid carboxylic va
c6 thé ding dé€ tdng hep alkyl halogenid. Phin ting nay it dung do khé diéu
ché mubi bac khan. Tuy nhién, c6 thé dat két qiia tét khi ding acid hitu ¢d va
thuy ngan (II) oxyd lam ch&t xdc tae:

HgO
[>— H + Br —_—— l >—Br + CO, + HBr
o TP cal, 16°C 2

14.1.4.5. Phdn itng cita géc hydrocarbon

a. Phdn Ung d nguyén tiz C, ciia acid carboxylic: Phan ting halogen héa
goc alkyl. .



Do hidu itng sidu }ién hop véi nhém carbonyl, nguvén tit H, trong goc ctia
acid dé& bi thay thé& bdi halogen. Phan Ung tién hanh tét nhit khi ¢6 mat mot
ludng nhoé phosphor d8 (phan {ing Hell - Volhard - Zelinskii):

Br,/p Br.,/p
R-CH,COOH —>> R-CHBr—-COOH —>> R-CBr;~COOH

Phan tng clor héa x4y ra theo cd ché gfc, xay rachu ydu dvitri Bvayva
mét Jugng nhd sén phdm thé & vi trf
CH;—CH,—CHCI-COOH  (5%)

C) .
CH,—CH,~CH,—COOH h: CH,;—CHCl—CH,—COOH  (64%)

Din chat a-halogeno acid rat dé dang tham gia phan dng thé halogen
bing céic tic nhin nucleophyl nhu: CN-, HO", I, "NH,... theo cd ch& S,2. Vi
vy, c6 thé dng dung dé diéu ché& nhiéu loai din ch&t kh&c nhau cia acid:

CH;—CH(OH)—COOH

5 tho-
CH;~CH,—COOH —> CH;~CHI-COOH —> CH;~CH-COOH
jon 4o NH,
CH,;—CH(CN)—COOH —— CH;—CH-COOH

OOH

b. Phan ing oxy héa:
Nhin chung cac acid carboxylic tuong 61 bén véi cac chit oxy héa. Tuy
nh1én, khi tic dung 1au ch&t oxy héa manh véi acid sé din dén sy phén huy acid.

~ Phan i#ng oxy héa nhd xtc tac men tao acid B-oxocarboxylic déng vai trd
quan trong trong chuyén héa chit béo.

_ Men
R--CH,—CH,—COOH — R~CO-CH,—COOH

acid B-oxo carboxylic

— Dung dich H,0, lodng oxy héa cham acid béo & vi tri B tao ra oxy acid, roi
dén cetoacid.

H,0 :
R-CHy-CH,~COOH —> R-CH-CH,~COOH —>

H,0, H

—~3%  R-C—CH,~COOH

- Chét oxy héa 13 SeO,, tao ra acid a-oxocarboxylic.

R-CH,~CH,—COOH + $%0, —> R-CH,~C—-COOH + H,0 + Se

0



c. Phdn iZng vao géc hydrocarbon thom:
—~ Phan tng thé 4i dién ti (Sp): nhém —COOH hit dién tit 1am gidm hoat
tinh cia nhan thom. Cac phan tGng thé 4i dién tit s& xdy ra 0 vi tri meta:

Thide:  coon COOH

@ HNO,, H,S0, @
{e NO,

— Phan dng hydrogen héa nhin thom: xdy dé dang hon so véi su hydrogen
héa hydrocarbon thom.
Thi du: khi hydrogen héa acid benzoic, tuy theo diéu kién s& cdng hdp 4
hay 6 nguyén td hydro véi sy tao thanh acid tetrahydrobenzoic hoic
hexahydro benzoic.

+4H +2H
CH,COOH —> CH,COOH ——> CMH,COOH

Ngoai cac phan'lmg trén, acid carboxylic ¢6 thé tham gia che phan ting
tao thanh dé.n chit cua chung amid, nltrﬂ anhydnd

- Khi dun n6ng muﬁl amoni cua acid béo, s& tao thanh amid:
| R—Cfo ——>  R-CZ + H,0
ONH, |

Khi dun néng tiép tuc véi P,0O;, s& tach ra phin ti nuéc thit hai, tao
thanh nitnl:

0
R-CZ — R-C=N + H,0
NH,

— Khi dun néng véi hgp chit hiit nuéec manh (vi du: P,O;), hai phan ti acid
mét mét phén tlt nude, cho ta anhydrid:

o)
—CZ .,
& (?:[OH | -H,0 R—CZ
R,..-

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

Acid formic 13 acid monocarboxylic don gidn nhét, 14n ddu tién thu duge vao
thé ky XVII tit kién d6 (formica rufa) bdng céch ct vdi nude. Acid formic kha phd
bién trong thién nhién, véi ligng nhd trong céc lodi déng vat va thuc vat.



— Trong phong thi nghiém, c6 thé didu ché& acid formic bdng nhiéu cich: oxv
héa alcol methylic, formaldehyl, thiiyy phdn cloroform, decarboxyl héa
acid oxalic... ) A

cl OH
3NaOH : -H,0 O
H-C50 ——,  gocbon % p-c@
\c1 - 3NaCl \OH OH

~ Trong c6ng nghiép, acid formic duge diéu ché& bing cach dun néng natri
hydroxyd véi carbon mono oxyd 6 120°C va Ap sudt tii 6 - 10 atm.

NaOH + cCO — HCOONa

Sau d6 cho tic dung natri formiat véi H,80,, rdi c&t acid formic duge gidi
phéng ra.

Acid formic 1a chit Iéng, khéng mau, linh déng c6 mui hang kich iing
manh, #n da, s6i 8 101°C tan trong nudc véi bat ky ty 18 nao.

Khic véi céc acid khac ctia diy déng ding, acid formic ¢6 médt hydro gin
vdi nhém carbonyl, vi vAy né ¢6 tinh khit manh (nhém aldehyd).

--------------
e ————— -

Nhém i ol i Nhém
aldehyd g < P o acid

-

e

e T |

Acid formic bj oxy héa ngay ¢a v6i nhitng chat oxy héa nhe nhu thuée thit
Tollens va thudc thit Fehling, tao thanh CO, va H,O.

O [O] O ‘
H-CZ —> HO—CZ  —> (0, + HO
C<OH (<0H : ’

Khi dun néng véi H,SO, dic, acid formic bj phan hiy thanh oxyd carbon
va nude. Phan {ng nay dung dé didu ché& carbon oxyd tinh khiét.

Acid formic duge dung trong céng nghiép thude da, va trong céng nghiép
dét 1am chét x1 1y nguyén liéu trude khi nhudm vai sdi.

* Acid acetic (acid ethanoic): CH,~-COOH
Acid acetic dudi dang ddm, dugc biét dén tit thai thudng ¢d vA phan riéng
dude tit nam 1720.
- Acid acetic dugc di€u ch& trong cbng nghiép bdng cich oxy héa
acetaldehyd bing oxy ctia khéng khi, c6 m#t mangan acetat Iam xdie tac.

12 0,
— 2 CH,COOH

H,0

CH=CH —— CH,CHO

- Phuong phap ¢ dién didu ch& acid acetic la c4t khan gb. Ch4t 16ng ngung
tu thu guc.jc chita 10% acid acetic, dem trung hda bing voi (tao calci
acetat lang xudng), cit tach nhiing ch4t d& bay hoi (methanol, aceton).



Sau d6 cho acid sulfuric vao va cit, ta duge acid acetic. Cling ¢6 thé dung
dung méi hitu cd (ethyl acetat ho#c isopropyl ether) d8 chiét acid acetic,

- Lén men ddm dung dich alcol ethylic:

: Mycoderma aceti _

Bing phuong phép nay thu duge dung dich acid acetic 3 - 15%,

O nhiét do thudng, acid acetic 1a chAt léng khéng mau, mui d4m manh,
s6i 6 118°C. Acid acetic khan, déng dic & 16°C thanh tinh thé. Ngudi ta goi
acid acetic khan 13 acid acetic bing hay acid acetic k&t tinh duge.

Acid acetic tan trong nuéc véi bt ky ty 18 nao, tan trong alcol, ether,
benzen, khéng tan trong carbon disulfid, bén véi tac nhan oxy héa.

: Acid acetic duge ing dl_mg,ré}ng rai trong coéng nghiép héa hoc: 1am dung
moi, ding dé diéu ché aceton, tdng hgp chit thom, pham nhuém...

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

La chat 1éng khéng mau, mui khé chiu, séi d 162°C, tan trong nude, alcol,
ether. O trang thai tu do, acid butyric ¢6 trong bap thit, \mb‘ héi va phén déng
vat. O trang thai két hgp, acid butyric ¢6 trong thanh phén cta bo.

Acid butyric duge st dung dé diéu ché& ester lam chit thom, dung méi,
chéit héa déo...

* Cde acid béo cao:

Cac acid béo cao thudng tén tai & dang ester véi glycerin (glycerid). D6 1a
cic chat: ddu thuc vat, mé dbng vat. Phé bigén nhat 13 acid caproic (10C) cé
trong bo va ddu dita. Acid lauric (12C), acid palmitic (16C), acid stearic (18C)
c6 trong md déng vat. |

Acid palmitic dudi dang ester cetylic (n-C, sH3;COOC,H,.) 14 thanh phin
chinh cta spermaceti (sAp ca voi), con duéi dang ester myrixylic
(n-Cy5H;,CO0C,Hyy) 12 mot trong nhitng thanh phén cha sap ong.

Khi thay phin ddu hay m8 bing kiém, thu dude dung dich glycerin va
xa phong. Xa phdng 1a mudi ctia cac acid béo. '

CH,y—~0—CO~Cj7Hs CHy-OH  C,H,,COONa
CH—0-CO—CyHy;; + 3NaOH —> CH—OH + C,H,;COONa
CHZ—'O— CO— C 1 5H31 éHz_ OH C] 5H3 1 COONH.

* Acid benzoic: C;H,~COOH

La chat két tinh, mau tréng, nhit d5 néng chay 121°C, d& thang hoa. &
lanh né hau nhu khéng c6 mui, hoi ctia ching 6 miii dic trung. Hai va bui cda
acid benzoic giy kich ing niém mac va giy ho. Syt héa tan clia acid benzoic
tdng khi dun néng: 6 17,5°C tan 0,21%, & 90°C tan 11%.



- Acid benzoic c¢6 tic dung sat tring nén dugc sit dung trong y hoc (dang
thudc ma), trong céng nghiép do hop.

Acid benzoic duge diing trong téng hgp hitu co: diéu ché& cac din chit, cac
hop ch4t mau hitu co.
14.2. ACID MONOCARBOXYLIC CHUA NO
Acid chua no 14 nhiing acid ¢6 chiia néi déi hay néi ba.
Tuy theo vj tri ciia lién két déi so véi nhém carboxyl, cé thé phan loai:
- Acid a,B-ethylenic |
- Acid B,y-ethylenic

B a Y B
R—-CH=CH-COOH y R-CH=CH-CH,~COOH

‘Acid carboxylic chua no c¢6 thé lién hgp hodc khéng lién hgp. Acid
carboxylic chua no khong lién hgp bén hon acid chua no lién hop.

CH, CH;
CHyC=CH-CH,~COOH <= CH,~CH—CH=CH-COOH

14.2.1. Danh phap

— Danh phap IUPAC: goi tén hydrocarbon khéng no tudng ting thém tiép vi
ngi oic.

— Mot s6 acid chua no cé tén riéng.

Thi du:
CH,=CH-COOH Acid propenoic (acid acrylic)
CH;—CH=CH-COCH Acid 2-butenoic
CH,—C—COOH Acid 2-methyl propenoic

H, ' (acid metacrylic)

14.2.2. Dong phan

Mét s8 acid monocarboxylic chua no c¢6 déng phan hinh hoc (déng phén
cis-trans): do vi tri khaec nhau cta céc nguyén td hay nhém nguyén td d61 véi
mit phing ctia lién két d6i.

Thi du:.
H,C._ COOH H,C H
C= C=
H” C<H H” C<COOH
Acid isocrotonic (cis) Acid crotonic (trans)

(chdt long, t°,. = 16°C) (chét rn, t° = 72°C)



Bang 14.4. Danh phap va tinh chat vat ly clia mb6t s8 acid

i ) Danh phép Danh phép quéc td | th |
Cong thire théng thurdng IUPAC oy | eoy | P
CH,=CH-COQH * |acidAcnlic | Adid Propenoic 12,3 | 142
CH,=C-COOH
C[H ¢ Acid Metacrylic | Acid 2 Methylpropenocic | 16 | 163
3
HBC:C:C:H Acid Crotonic | Acid 2 - Butenoic (E) 72 | 189 | 4,69
H COOH
CH>(CHa)a. | CH,).CO0O
H C'\'( Ha),COCH Acid Oleic Acid 9 - Octadecenoic (7)) 14
CH;(CH
3 2)7\ C((CH ),COOH Acid Elaidic Acid 9 - Octadecenoic (E)| 51
H. COCH id 3-
G=eT Acid Cinnamic | #€1d 3 - Phenylpropenoic | (o1 o0 |,
s H (E)
.

14.2.3. Phuong phap diédu

ché&

14.2.3.1. Xa phong hda cdc glycerid (ddu béo)

Sé& cho mét hén hop cac
no bang cach c4t phan doan.

acid béo,

14.2.3.2. Tit halogenoacid, hydroxyacid
Béng c4ch tach loai X,, HX hoie H,0:

tlt d6 c6 thé tach riéng cic acid béo chua

KOH/alcol ~
R~CH,~CH-COOH o R-CH=CH-COOH
R-CH-CH-COOH —2 »  R_CH=CH-COOH
J (- ZnX,)
H,50,, t°
R~-CH,~CH-COOH e R—CH=CH-COOH
- il

H




14.2.3.3. Oxy héa alcol hodc aldehyd chua no

Br : (O]
R—CH=CH-CH,0H -—> R~CH-CH-CH,0H ———>
] HNO,
Br Br }
#n/CH,0H
—» R-CH-CH-COOH » R—-CH=CH-COOH

T

Ag,O
R—CH=CH-CHO R R-CH=CH-COOH

14.2.8.4. Tiz dén chidt halogen chua no

Qua din chat nitril réi thiy phan ho#c qua hgp chat cd magnesi roi tac
dung véi CO,.

KCN 2H,0
R-CH=CH-CH,X — R—-CH=CH-CH,—CN ——I_'I?- R-CH=CH-CH,~COCH

2>

ki .
R-CH=CH-CH,X ———» R-CH=CH-CH,MgX —>
Ether khan

H,0 |
—» R-CH=CH-CH,—COOMgX —#-— R-CH=CH-CH,—COOH

14.2.3.5. Phuong phdp téong hop acid o, fethylenic

Cho aldehyd ho#c ceton ngung tu nhitng acid ¢6 nhém methylen hoat
d6ng (ester ciia acid malonic), ¢6 mit base hitu cd (amin béc 2, bac 3) lam chit
xiic tac theo phan tng Knoevenagel.

Phan {ng x4y ra theo 2 cach: (xtc téc: pyridin)

iy |
R—CHO + CH,(CO,CH), ——» R-CH=C(CO,C;Hs); + H,0 (D)

_CH(CO,C;Hs);

Base
R~-CHO + 2CH.(CO.C.,H —» R-CH=C
2(COGHY, “CH(CO,C;Hs), -

+ H,0()

Phan tng (1) ding lugng tuong duong aldehyd va diethyl malonat, phan
iing (2) ding du diethyl malonat.

Giai doan tiép theo 14 thiy phin ester va dun néng dé decarboxyl hoa,
sé thu dugc acid khéng no:

COOCH " HO: COOH

R-CH=CZ 5 + HO —> R-CH=C{ + 2GH,0H
COOC,Hs COCH
COOH -

R-CH=C{ —L»  R-CH=CH—COOH + CO,

COOH



C6 thé ding ceton thay cho aldehyd, nhung nhém methyl phai duge hoat
héa hon: thay mdt nhém carboxyl bang céde nhém cé higu ing -M manh hon

nhu -CN. . :

Thi du:
; Pyridin
CH,CHO + CH,(CBOCH,, ———> CH;-CH=CH-COOH + CO, + H,0
60%
CN - H,0 CN +H,0
4 CEEL
CHHCE+ MCeoocp; T ML Cooocm, e
COOH to
— (CH,),C=CZ ——» (CH,),C=CH-COOH
(CH.C=Clcoon Co. (CHy)y _

14.2.4. Tinh chat vit Iy

Da s6 acid monocarboxylic chua no 14 chit 1éng. Cac chat ddu day déu di
tan trong nudc.

Nhiét 46 néng chay cda acid chua no thudng thap hon difm chiy cta acid
no tudng Gng. Trong khi céc acid no tit 10C trd 1én 1a chdt rdn & nhiét dé
phong, thi acid oleic C,;H;;COOH ¢é nhiét d6 néng chay la 14°C va chi déng
déc khi'lam lanh. : S S I

Céc acid chua no v6i s6 carbon tit 4 trd 1én c6 thé c6 déng phan cis-trans.
Céc déng phan nay khéac nhau vé hing s8 vat 1j: déng phan trans cé dé chay
cao hon déng phéan cis.

Phé héng ngoai cta acid a,B-ethylenic c6 cac dai h&p thu dc trung sau
day: veo, c6 tin s6 trung binh 13 1718 cm™ (d6i véi dang monome) va 1690 cm™
(d6i véi dang dime). Sy gidm tdn s6 so véi acid no tudng ting la do sy lién hgp
cla lién két d6i véi nhém carbonyl, ve_; ¢6 t4n 8 1630 - 1660 cm™, d6ng phan
trans thudng c6 tdn s ve. cao hon dbng phan cis (~ 10 - 20 em™). Do d6 ¢6 thé |
ding s8 liéu nay dé phan biét cdu hinh lap thé cda nhifu acid chua no
o,B-ethylenic.

D61 v6i acid chua no 6 lién két ddi biét 1ap thi phé héng ngoai ctia nhém
carboxyl gidng nhu acid no, ¢dn vq.o: 461 v6i déng phan cis c6 tAn s8 1660 cm™?
(y&u), d6i v6i ddng phan trans dai hdp thu nay rat y&u hodc hoan toan khéng
xuat hién. ;

14.2.5. Tinh chit héa hoc

Tinh chét cia acid chua no bao gém tinh ch4t ctia nhém carboxyl va ctia
lién két db6i. Tuy nhién, cic acid a,B-ethylenic (acid chua no lién hgp) c6 tinh
chit khéc véi nhiing acid cé lién két d6i biét lap.

14.2.5.1. Tinh acid

Céc acid a,B-ethylenic ¢6 tinh acid manh hon acid no tuong ding. C6 thé
do kha nang giai tda dién tich 4m cla ion carboxylat trong toan b hé thong
- lién hdp lam cho né bén hon.



14.2.5.2. Tinh chét cua nhém carboxyl
Acid khéng no c¢6 kha ning tao cic dan chat nhu ester, anhydnd acid,
halogenid acid, amid...

14.2.5.3. Tgnh chdt cua lién két dbi )

Phan tng cong hop vio néi déi (H,, X,, HX) dic bist d3 dang & céc acid
a,B-ethylenic. Cong hgp HX thudng xay ra trai véi qui tic Markovnikov:

Thi du:

CH=CH-COOH + H, —>  CHs;—CH,—COOH
+ .
CH=CH-COOH + H,0 -—»  HO—CH,~CH,~COOH

CHy~CH=CH-COOH + HX —> CH;-;’E‘H—CHZ—COOH
CH,=CH-CH,~COOH + HX —> CH,X-CH,—CH,~COOH

Véi acid chua no khéng lién hgp: do anh hudng cam Gng cua nhém
carbonyl 1am no1 déi phén cyc vé phia nhém carboxyl - cdng hgp HX (hodce
H,0) trai véi qui tac Markovnikov:

CHZQCH—-CHZ—-CC‘:‘O —>  CH,X-CH,—CH,~COCH
XA OH
X HY

Véi acid chua no lién hgp: do kha3 ning cdng hop 1,4 vao hé théng lién
hop, giai doan ddu proton céng hdp viao oxy clia nhém carbonyl, ti€p theo tac
nhan X~ (hay H,0) t4n céng vao carbon mang dién tich duong tao san phdm
dang enol, cudi ciing enol hé bién sang dang acid bén viing.

5 + @ - -
il B0 ¢ W By e X,
OH OH

XCHz—CH=C‘(gg — XCHZ-CHZ—Cng
14.2.5.4. Phan ing oxy héa khit
Khi oxy héa bing kali permanganat trong méi trudng kiém, ta thu duge
dioxy acid.
R-CH=CH-COOH + [0] + HO —> R-—CH“gH—-COOH
H OH

Khi oxy héa manh hdn, néi doi bi bé gdy, tao ra cAc acid. Phan ting nay
ding d& xac dinh vi tri clia lién két déi.



Tuy nhién, trong phan ting oxy héa, ciing nhu khi dun néng vdi kiém,
thudng xay ra su chuyén vi néi déi.

Thi du: khi oxy héa acid oleic, thu duge acid palmitic va acid oxalic, do sy
chuyén vi néi déi & giai doan trung gian:

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

0]
—[—]h- CH3“'(CH2) 14""CDOH ‘!‘ HOOC_COOH

14.2.5.5. Khit héa nhém carboxyl

Khi khif acid chua ne a,B-ethylenic & dang ester bing natri trong ethanol
(phan ng Bouveault - Blalc), chuyén thanh alcol no tuong Gng:

Na/C,H,0H
CH3_ CH= CH“COOCzHS —— CI"I3"CH2_" CHZ_"CH?_OH

Tuy nhién, néu c6 néi déi § xa nhém carboxyl, ta thu dugc alcol khéng no
tudng Ung. _
Néu diing LiAlH, lam téc nhan khit héa, ndi déi o,B van dude bao toan.

14.2.6. Chit dién hinh
* Acid acrylic; CH,=CH-COOH

La chét 1ong c6 mui khé chiu, tan trong nube véi bat ky ty 18 nao. Khi dd
yén, acid acrylic ciing bi triing hgp cham thanh chit rin,

Nitril cha acid acrylic, con goi 1a acrylonitril: CH,=CH-CN, la ch4t 1dng,
it lun trong nude. Do ¢6 hé théng lién hop trong phan ti nén ching dé tham
gia cac phan tng tring hep, céng hop hay déng tring hgp véi cac chit khie.
Sci tdng hop tit acrylonitril mang tén 13 sdi orlon, nitron. San phdm déng
trung hdp ctia acrylonitril va butadien c6 tén goi la caoc su Buna.

Ester cia acid acrylic va alcol methylic, ethylic cé6 kha ning trung hgp
thanh céc loai thuy tinh hitu cd.

+ Acid metacrylic: CH,=C—COOH
H;
Acid mefacrylic 14 ch4t 16ng khéng mau, déng dic & 15°C.

Polyme héa methyl metacrylat thu dude polymethyl metacrylat, tén
thuong mai "perspex", d6 1a thiy tinh hitu cg trong suét, ciing.

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

Acid ocleic & dang déng phén cis (Z), tén tai & dang ester véi glycerin, c6
trong thanh phéan clha hdu hét chit béo thién nhién, dic biét ¢6 nhidu trong
diu oliu va ddu huéng dudng.



Acid oleic 1a chit 16ng, sanh, khéng mau, khéng mui, s6i ¢ 223°C/10mmHg,
dé chay 14°C.

Duéi tac dung ctia acid nitrd, acid oleic dong phan héa thanh acid elaidic
(E), néng chay ¢ 51°C.

H-C—(CH,),—CHj HNO, H-C—(CH,),—CH,
—_—T =
H—-C—(CH,),—COOH HOOC—(CH,),—C—H
Acid oleic (Z) Acid elaidic (E)

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

Muéi kiém ctia acid oleic d& tan hon muéi kiém cua céc acid no khéc, vi
vay x4 phong oleat dudc sit dung dé gist len da.
* Cdc acid polyethylenic:

Tén tai dudi dang ester (glycend) trong ddu thao méc (ngd, lanh, béng)
va trong céc chit béo ciia dong vat 8 bién.

— Acid linoleie: C,;H;,;COOH (acid 9,10-octadecadienoic)
CH. _[CH2)4_ CH=CH- CHz"“' CH::CH'“(CHz)?_ COOH

Trong cbng thic c6 2 lién két ddi, nén cb thé tén tai 4 dong phan hinh
hoc. Acid linoleic tach tit chat béo (49 chay -5°C) 1a déng phén cis-cis.

— Acid linolenic: C;;H,,COOH (acid 9,12,15-octadecatrienoic)
CH,~CH,—CH=CH-CH,—CH=CH—-CH,— CH=CH—(CH,);—COOH

Acid linolenic téch tit ddu lanh (d3 chay -11°C), 6 c&u hinh cis-cis-cis.

Cac acid polyethylenic ¢6 "tinh mau khé" vi chung dé bi oxy héa v3 trung
hop héa va do d6 héa ciing nhanh chéng. Tinh chét nay duoc su dung trong k¥
thuat son dau.

Ngudi ta nhan thdy tac dung rit t6t caa chat béo chita cac acid chua no
polyethylemc 1én sy chuyén héa cac chat lipid, protid va tac dung lam glam su
tién trién ctia bénh tang huyét dp va bénh x0 vita dong mach. Vi the dé d4é

phong va chita nhiing bénh nay, ngusi ta st dung ddu thuc vat va.ché phidm
tong hdp Linetol (12 mdt hdn hgp ester ethylic ciia acid oleic, acid linoleic va

chli yéu clia acid linolenic).
Céc acid polyethylenic duge x€p vao nhém "vitamin F".

14.3. ACID DICARBOXYLIC NO

Acid dicarboxylic no 1a din ch&t cia hydrocarbon no chia hai nhém
carboxyl trong phén ti, cdng thic chung C,H,,(COOH),.



14.3.1. Danh phép

— Theo danh phap IUPAC: 14y tén hydrocarbon no tusng ting (ciing s&
carbon vdi diacid), thém tié€p vi ngit dioic. ¥ g

— Diacid con c6 tén riéng.

o
T

Céng thire th%?':;htgﬂgﬁg D?'G'Qféép (::;} B t?: gg?} M
HOOC—_COOH Acid oxalic Acid etandioic 189 8,6
HOOC-CH,-COOH  |actmatone | nctproparaioe | 120 | mon |
HOOO(CHY;-CO0H [Adiloeris  |gmpitntie | 58| 66|
HOOC—(CH);-COOH |acdguimrc  [ncdpontandis | o7 | svs |
HOOC-(CH),-COOH |acsdite  |acknomanders | 159 | a0

14.3.2. Phuong phap diéu ché

14.3.2.1. Nguon gée thién nhién .
Mot 56 diacid tén tai & trang thai tu do hay dang muséi trong thuc vat
nhu acid oxalie, acid malonic, acid suceinic.

Acid oxalic ¢6 trong co thé duéi dang sdi; acid succinic xuit hién trong
mdt s& qua trinh chuyén héa; acid glutarie o6 trong md citu.

pé téng hgp diacid no, ta ding nguyén liéu ban d4u 1a nhiing chat chia
hai nhém chiic c6 thé chuyén thanh nhém carboxyl.

14.3.2.2. Oxy hoa polymethylen glycol (hai nhém OH ¢ ddu mach) hay
dialdehyd .
[O] -
HOCH;~(CHp),—CH,0H =~ —=»  HOOC—(CHj),—COOH

0 .
CHO—(CHy),—CHO  —s HOOC—(CH,),—COOH

14.3.2.3. Tie dén chét dihalogen, hay halogenoacid

Béng cach tic dung véi KCN chuyén thanh nitril, sau d6 hydrat héa
thanh acid;

2KCN H,0

I<(CHp,-1 — NC~(CHp,~CN ~—» HOOC—(CH,),~COOH
2KCN | H,0 |
" Cl~(CHy),~COOH ~— NC~(CH,),~COOH —~ HOOC~(CH,), ~COOH



14.3.2.4. Téng hop tit ester malonat
o Téng hop acid succinic qua cde giai doan sau:

C,H,ONa 4 | CICH ,COOC ,H,
2(cooc HY), ———> [CH(COOCZHS)Z]'Na" -

1) KOH
(CgHSOOC)ZCH CH,-~COOC,Hj E;E’ (HOOC),CH-CH,~COOH

150 - 200°C
——— HOOC-CH,~CH,~COOH

o Téng hop acid adipic theo so dd sau:

CQHS'ONQ + BI'CI‘IZ_(:HzBl'

2CH,(COOCHy);, ———> 2[CH(COOC,H;),]" Na >
1) KOH

(C;Hs00C),CH- CH,~CH,~CH(COOG,Hs), ?}H_CI"

i °C
(HOOC),CH-CHy~CHy~CH(COOH), BURC HOOC—(CH,),~COOH

14.3.2.5. Oxy héa alcol vong hodc ceton vong

HNO,
e HOOC—(CH,),-COOH
tO

Acid adipic

Cyclohexanon
OH HNO,
U ——  HOOC~(CHy);~COOH

Cyclohexanol Acid adipic

14.3.3. Tinh chat vat Iy

Diacid no la nhiing chit rin két tinh, tan trong nudc véi ty 1 khac nhau:
diacid c6 s§ carbon chin it hda tan hon diacid c6 s6 carbon 18; d6 hoa tan gidm
khi trong lugng phén ti téng. -

Diacid c¢6 s6 carbon chdn chay & nhiét d4 cao hon so véi diacid c6 s6 18
carbon trudc va sau né.
Phd hing ngoai ctia cac diacid no:
~ Veeo Cua acid oxahc khan ho#c dihydrat ¢6 dai hap thu manh véi tdn s6
1690 - 1710 cm™
- Vg=o Clia acid malonic 1a dai hap thy kép (dublet): véi mot dai manh &
1710 cm™ va dai y&u hon & 1740 cm™.

~ Vg0 Clia acid succinic cé dai h&p thu kép & 1710 em? (manh) va 1780 cm?
(y€u).



~ Céc déng ding cao cé6 mét dii hép thu v, véi tan s8 tuong tu nhu acid
mono carboxylic no.

14.3.4. Tinh chat héa hoc

14.3.4.1, Tinh acid

Acid dicarboxylic phan ly theo hai nfc, va hing s6 phan ly 6 ndc thit nhat
lén hon née thit hai. & nhitng diacid ma hai nhém carboxyl gAn nhau, hing s6
phén ly K, thudng 16n hon hing s§ phan ly ctia cic monoacid tuong tng, do
anh hudng tudng hé ctia cac nhém carboxyl.

Diacid PK,, pK,.

Acid oxalic (2C) 1,27 4,27
""""" Acdmalonic 30) | 286 | sq0
| Addsucanic@cy | 421 | sga ]
Addgurcsey 1T ams T T
| acdadipicso) | aa1 [ ez T

Acid dicarboxylic chiu 4nh hudng cla higu ting -I clia nhém carboxyl thit
2. Hang s8 phan Iy K, bé hon monocarboxylic tudng ung la do: khi ion H* tha
nhit d3 phén ly, ion carboxylat RCOO™ dudc tao thanh cé hiéu ing +I, 1am
gidm d6 phén Iy clia nhém ~COOH thit hai.

*Acid dicarboxylic tao muéi va cde dén chét:

Tuong ty nhu acid monocarboxylie, tuy nhién, do c6 hai nhém carboxyl
nén diacid ¢6 thé tao hai loai din chit tiy theo mét hodc c hai nhém carboxyl
tham gia phan ting.

— Monoester va diester:
HOOC-(CH,),-COOR va ROOC-(CH,),-COOR
— Monoamid va diamid: _
HOOC-(CH,),-CONH, va H;NOC-(CH,),-CONH,

— Monoclorid acid va diclorid acid:

HOOC—(CH),-COCl  vA  CIOC~(CH,),~COCl

14.3.4.2.Cdc phdn itng ddc trung cta diacid
* Phadn ung decarboxyl héa

- Acid oxalic, acid malonic (va din chét alkyl) kém bén, khi dun néng da
dang tich CO, tao thanh acid monocarboxylic:



160 - 180°C
HOOC-COOH > H-COOH + (O,
140 - 160°C
HOOC-CH,-COOH — > CH;-COOH + CO,

R
HOPC-C-COOH —b» _R-CH-COOH + (O,

— D61 v8i nhitng acid ¢6 hai nhém carboxyl cach xa nhau 4 hosc 5 nhém
methylen, néi chung bén hon acid oxalic va malonic, tuy nhién khi dun
néng manh ¢6 xide tac ciing ¢6 kha ning decarboxyl héa tao thanh vong 5
hay 6 canh:

) CH.

R Y : T
e =0 + CO, + HO

Xictic HC~ 4

2

Cyclopentanon

ST OO e
H,C — H,C C=0 + CO, + H,0

CH,—CH,—COOH CH,—CH,
Acid pimelic Cyclohexanon

HoC~cn,—coon

* Loai nudc, tao anhydrid néi phén tu
Déi véi acid succinie va acid glutaric, khi dun néng thudng mit nuée tao
thanh anhydrid néi phan ta:

20 .0

HZIH OH 300°C HC—CC o

OH
Hy _“C(“O - CHO) H; “‘C\'io
Anhydrid succinic

CI‘IZ_(fO | C['Iz_c(’/o
w2
CHZ—_(\O 2 CI'{Z_C-\\O
Anhydrid glutaric

* Phdn ing thé & nguyén tit C, (téng hop malonic)

O cac acid dicarboxylic véi cdc nhém carboxyl & cAch nhau tit hai nhém
methylen trd lén thi phan dng th& H, & cic nhém methylen a x4y ra théng
thudng nhu monoacid. Tuy nhién, & acid malonic HOOC-CH,-COOH, nhém
methylen xen vao gitia hai nhém carboxyl va lién két C-H lai c6 kha ning siéu



lién hop véi lién két C=0 trong ca hai nhém carboxyl, nén nguyén tit H, & day
dac biét linh dong.

Phan ti ester malonat thudng 3 dang cdn bing hd bién (tautome), nén
ngudi ta sit dung ester diethy! malonat (khéng diing dang acid vi né khang bén).

- CH O
! | Il
CzH 5~ O"’ C— CHZ_ é— 0C2H5 _—— Csz'" O_ C: CH— C— OCzHS
OH OH

—_—— Csz"‘ O- é= C= é‘OCsz

Ester diethyl malonat & dang enol-ceton, nén dé tao thanh din chat th&
natri khi tdc dung véi natri kim loai hay natri alcolat:

S AU o |
CH0-C-CH=C-OC,H; + CH,0ONa —»
ONa
CzH 5 O- &_Cﬂz(l}' OC2H5 4+ CQHSOH

Din chét natri nay lai d& dang phan dng véi cic din chit halogen, clia
alkan, cttia aldehyd, ceton acid... d8 cho cac din ch&t méi. Vi vay, ester
malonic c6 kha ning {ing dung trong tdng hgp rat nhidu chat khac nhau (tong

hgp ester malonic).

Thi du:
- Téng hdp acid béo:
_ O ONa
Na hoac ! (j: _
C,HO-C-CH,-C-OC,H;  ———%  ,H0-C-CH=C-0C,H,
C,H,ONa
O 0]
] H* ! |
SRR, CZHSO-(,L CH-C-0C,H; —> HO-C-CH-C-OH
(- NaX) R + H,0
150-200C o eoo0m
— Téng hop diacid:

Nz - NaCl
C,HO-C-CH=C-OC,H; + Cl-CH-COOCH; ——>

- 1) H,0, H* —COOH
cszo—g- -E—ocsz JHIOH iﬂz + CO, + 2GH:OH
) gz‘*COOCZHj 2) 150-20{)0(: Hz_COOH




— Téng hop cetoacid cao: cho natri malonat ester tic dung véi cloanhydrid
cua acid dicarboxylic:

(CzH SOOC) 2CI'D\Ta + CI CO(CH2) 4COOC2H5 —

. HOH &
—» (C,M,00C),CH-CO—(CH,),COOC,H
CH; 2 )4 oHs CH.OH
150-200°C

—> HOOC-CH,~CO—(CH,);CO0H —> CH;—CO—(CH,),—~COOH

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

Acid oxalic thu?dng gdp 6 dang mudi calci trong thiuc vat, nhu trong ho
chua me. Tinh thé muédi calci oxalat ¢6 hinh dang dic biét, xudt hién trong

nude ti€u clia ngudi & mét s§ trang thai bénh lIy.

Acid oxalic két tinh véi hai phan tit nuée (COOH),.2H,0. Diém chay cua
hydrat nay la 101°C, ctia acid oxalic khan 1a 189,5°C. Khi dun néng dén
100-105°C, dihydrat cia acid mit nude, dun néng dén 200°C, acid oxalic bi
phén huy thanh carbondioxyd, acid formic, carbon monooxyd va nudc:

(COOH), —> CO, + HCOOH
(COOH), —> (0, + CO + HO
Acid oxalic eiing rat d& bi oxy héa dén CO, bdi kali permanganat:

KMnO
(COOH), —— 200, + H0
Phan @ing nay dudc iing dung trong phén tich dé chuén dp bing phuong
phép oxy héa khil.

Cac muéi cia acid oxalic v6i kim loai kiém dé tan trong nude, riéng calci
oxalat khéng tan trong nude va acid acetic, nhung tan trong acid hydrocloric.
Tinh chét nay dugc ting dung dé phan tich dinh ludng calci.

Muéi phitec K,[Fe(C,0,),] dung lam thude hién hinh trong k¥ thuat anh.

Acid oxalic con duge ding l1am chit tdy mau trong céng nghiép dét va
céng nghiép héa hoc

* Acid malonic: HOOC-CH,-COOH
La chét két tinh, d9 chay 135°C, rat d& tan trong nuéc.

Ester diethylic cia acid malonic (ethylmalonat) la chat long, khéng miu, d%
s61 198,5°C (mii thom hoa qua). La chat duge st dung trong téng hdp hitu ¢,

Ester malonic c6 thé ngung tu véi ure tao ra acid barbituric:



O=C-OC,H;  HNH O=C—— NH

l
0=C{OCH; HiNH o=C—nH
Acid barbituric
5 (Malonyl ure)

Cac dan chét cla acid barbituric duge dung lam thuée ngd.
*Acid adipic: HOOC-(CH,),-COOH

Acid adipic dudc tao thanh khi oxy héa chit béo. Trong cong nghiép, acid
adipic tong hgp bing cich oxy héa cyclohexanol v6i HNO, dic, c6 mit vanadat
amoni lam xic téc (hodc selen dioxyd). '

Acid adipic duge dung dé didu ch& nhya (polyester), 12 sdn phdm trung
gian dé san xudt nylon. Nylon 13 tén goi chung cla céc sgi téng hop polyamid
c¢6 cdu tao tudng tu protein.

Khi ngung tu acid adipic véi hexamethylen diamin s& cho ta polyamid:
n HOOC~(CHp)4-COOH  + nH,N~(CHp)sNH, — >
" HOOC(CHy),~CO-[-NH~(CH;)~NH- CO~(CHy),~COl,~NH~(CHy)y—
14.4. ACID DICARBONXYLIC CHUA NO

Acid ethylen dicarboxylic 14 diacid chua no ddn gidn nhét, né tén tai §
cac dang dong phén sau:

H\ H HOOC\ /H H\ !COOH
C C
(!%\ /g\ /(!{'\
HOOC™ “COOH H “CcooH H "COOH
Acid fumaric Acid maleic
(trans) (cis)

Dang chi ¥ la acid ethylen 1,2-dicarboxylic tén tai & hai dang déng phan
hinh hoc cis-trans.

14.4.1. Phuong phap Pidu ché&

~ Ca hai acid ethylen dicarboxylic d8u c6 thé didu ch& duge bdng cach dun
néng acid malic:
to
HOOC—CH-CH-COOH -—> HOOC—CH=CH-COOH + H,0

Khi dun néng cham, c4n than thu duge chl y&u 14 acid fumaric, con khi
dun néng nhanh, manh hdn va khi ¢t acid malic thi thu duge chii yéu 1a acid

maleic.



~ Acid fumaric thudng dugc diéu ché bang cach dun néng acid maleic trong
mot thoi gian dai & 150°C. Trong cdng nghlep nguoi ta dun s6i acid
maleic véi acid hydrocloric hodc xuit. Hodc sin xuit acid furmaric bing

céach 1én men glucose hodc cac carbohydrat khac.
— Acid maLelc trong cdng nghiép dumc _diéu ché& bang cach oxy hoéa cac hop
ch&t vong.
+ Oxy héa benzen, naphthalen bang oxy ctia khéng khi, ¢6 mat V,0;1am
xuc tac, nhiét dg 410-430°C.
+ Oxy héa furfurol véi natri clorat (NaClO;) tao ra anhydrid maleic.

14.4.2, Tinh chét

Acid furmaric ¢6 trong nhiéu thuc vit nhit ndm, réu va cé mét IUdng nho
trong t€ biao dong vat, né déng wval trd trung gian trong chuyen héa

carbohydrat.

Acid furmaric 13 acid bén hon, tinh thé hinh thoi, c6 nhiét d3 néng chay
287°C, tan it trong nude.

Acid maleic kém bén hon, tinh thé hinh thoi, néng chay d nhiét do thdp
hon: 130°C, tan nhiéu trong nude (79% & 25°C).

Tinh khéng bén clia acid maleic thé hién & ch8 né d& chuyén thanh acid
fumaric khi ¢6 m#t chit xie tac nhu acid iodic, acid nitrd va ngay cd khi bj
anh sang kich thich. Tuy nhién, khi kich thich bing tia tit ngoai, acid fumaric
déng phan héa thanh acid maleic kém bén hon.
14.4.2.1. Phdn ing khi& (bdng hdn hong natri)

Ca 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 o
Déu cho cang mot sdn phdm racemic ctia acid succinic thé:
HOOC-CH=CH-COOH + HCOI —>» HODC—([:H—CHZ—COOH
1

HOOC-CH=CH-COOH + H,0 —» HOOC-CH-CH,~COOH
H

14.4.2.3. Céng hop brom

T acid maleic thu dude acid DL-dibromo succinic, con ti acid fumaric
thu duge acid meso-dibromo suceinic. Diéu d6 chitng t6 ring ca hai trudng hgp

déu xay ra su cdng hgp trans. -



H-C—COCH

I "B
H-C—cooy *+ Bo
Acid malele
- R ﬁ_ H + Br
HOOC—C-H

Acid fumaric

14.4.2.4. Phan ing oxy héa

I
H-C—-COCH
H-/ é“COOH
Br .
Acid-dibromo succinic
(racemic)

Br
H-c~cool
HOOC—C—H
¥

Acid meso-dibromo succinic

Khi oxy héa bing kali permanganat trong kifm, acid maleic tao thanh
acid meso tactric, con acid fumaric tao thanh acid DL-tactric. Didu d6 chiing to

xay ra sy cdng hop cis clia hai nhém OH.

H_ COOH , - . COOH
& + o H—C—OH
N
H COOH 00H
HOOC H HOOC HOO(!Z
Ned KMnO, H—C—OH HO—C—H
I + [0] ——> L
C. HO HO— —H H-C—OH
H COOH COOH COOH

14.4.2.5. Tgo anhydrid

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

c—cZ”
L 160°C

T
H— ———cgo | 2

O
H—c——cf
[

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

Acid maleic va anhydrid maleic dugc stt dung trong cong nghiép cic chit

nhya tdng hop.



14.5. DAN CHAT CUA ACID CARBOXYLIC
Dan chAt cua acid carboxylic 14 nhitng din chit duge tao thanh do thé

nhém OH ciia chite acid (-COOH) bing mét nhém thé Y ( R-Cfg ). Nhitng din
chat nay khi thuy phén tao ra acid tu‘dng,i'tng'

0]
R—Cf + H,0 — R— (< + HY
(ar) Y (ary OH
Nhiing dan chat cl;inh cua acid la:
O
-~ Halogenid acid: R—C‘fX " (X=F(C,Br,D
R—Z
_ Anhydrid acid: o
R—C{
(0)
O
— Ester: R—C7
ster i
- Amid: R—CZL
NH,
.0
— Hydrazid: R-CiNH—'-NHz
— Nitril: R—C=N
— Acid hydroxamic: R—C(’O
' NHOH

14.5.1. Halogenid acid (acyl halogenid)

Halogemd acid 1a d&n chit cua acid carboxylic trong d6 nhém hydroxyl
(OH) ctia nhém carboxyl (COOH) duge thay thé bing halogen (X).

O O
R— rag » R— s
C<OH C<X

14.5.1.1. Danh phdp
Tén halogenid acid gdm t&n géc acid va tén halogenid.



0 0 o
CH,—C7 CH—CH,—C7 @- Z

3 C:CI 3 2 C< a . ‘ C: a

Acetyl clorid Propionyl clorid Benzoyl clorid

.."-’—l '

14.5.1.2, Biéu ché

Acyl halogenid thudng duge diéu ché trye tiép tit acid bing cach tac dung
v6i thionyl halogenid hay phospho halogenid.

a. Diéu ché clorid acid:

0 o
R-—C{’OH + PCly, —> R—(’CI + POCL + HC (1)

(0] 0O
R-CZ_ + 00, —= R-cZ_ + SO, + HC )
OH Cl
Digu ché& bing phucng phap (2) thu duge sin phdm tinh khist vi SO, va
HCI dudc loai ra dé dang & trang thai khi.
b. Piéu ché bromid acid:

0 0
3R—-<(’OH + PB, — 3R-C<‘Br + HPO,

¢. Piéu ché'iodid acid:

o 0 -
3R-—C{’OH "+ P, ——» 3R— /1 + HPO,

0 0
zlz—ci‘CI + Cal, —> 3R—C<I +  CaCl,

Trong cac halogenid acid, thudng st dung clorid acid, con iodid acid kém
bén viing nén it duge sit dung.
14.5.1.3. Tinh chét vat 1y

Halogenid acid th4p 1a nhitng chat l6ng, khéng mau, d& bay hoi, mui kich
thich manh, pha hiy niém mac va mang nhay, clc halogenid acid cao 13 chat
rin, khéng mau.

Halogenid acid c6 46 séi th&p hon acid tuong tng, thi du:

Aid acetic 118°C
Aetyl clorid 51°C
Aetyl bromid 76°C

Aetyliodid ~ 108°C



Clorid acid khéng tan trong nuée, khi rét vao nuéc thi didu tién chim
xudng day, sau dé phan ing manh véi nude.

Phé héng ngoai ctia halogenid acid:

~ Tan s8 v 0 khodng giita 1770 va 1876 cm’ cao hon veo ctia acid
carboxylic tatdng iing. D6 14 do Anh hudng hidu dng cdm tng hit dién td
cia nguyén tu halogen. :

— Tén s8 v tAng song song véi 46 Am dién ctia halogen. Thi du: ve clia
acetyl clorid 1a 1821 em™ (8 tuéng hoi) va 1806 em™? (6 tuéng 16ng, hodc
dung dich CCl,), ¢on v cra acetyl fluorid 14 1872 em™? (8 tudng hoi).
14.5.1.4. Tinh chdt héa hoc

Tinh chzi't dic trung cha halogenid acid 12 nguyén tit halogen rit linh
déng d& bi thé& bdi cde nhém thé& khac nhau. Nguyén ti carbon trong nhém

—Cfg lién két v6i hai nguyén ti c6 dd Am dién cao (oxy va halogen) nén cé

dién tich ducng, riéng phéin cao (8+), nén dé phan iing vdi cac tac nhan ai
nhan. Vi vay, khi halogenid acid tac dung véi cac hdp chat c6 chita nguyén ti
hydro linh déng (H,0, ROH, RNH,...) hay cic mufi kim loai (RCOONa,
KCN...) thi nguyén ti kim loai hay nguyén tit hydro linh déng s& bi thay thé&
bdi gbc acyl R-c2” , goi 12 phan ing acyl héa.

a. Tde dung vdi nudc:

Halogenid acid rat d& bj thiy phén, tao ra acid carboxylic tuong dng. Mot s6
halogenid acid don gi4n bi thity phan ngay cé khi tiép xic véi khong khi dm.

R——Cf;z + HO — R—Cf'zH + HX

b. Phan ing vdi alcol
Phan ing xay ra manh, dé dang thu dugc ester.

O 0
R—-CT R'OH R—C7 HX
C<X + — ‘(OR' +

e. Tde dung vdi amoniac, vdi amin (bdc 1 va bdc 2):
Thu duge amid thé.

0 0 .
R—CZ + NH, ——> R—CZ + HX
% _ - NH

R-—Cf; + R-NH, —» R—CZ. + HX



d. Tde dung vdi hop chit cd bim:
Tao ceton hojc aleol bac 3.

20
R— C( RMgX

5, R’

0 r
=Y R'MgX

e. Tdc dung véi hydrocarbon thom:
Phén ing x4y ra khi ¢6 mét ciia AlCl, 1am xtic tac (phan ting Friedel -Crafts).

0
R_ "
c(x
& Tdc dung vdi muéi carboxylat:
Tao ra anhydrid acid.

o .
‘R—Cf’x + R'COONa
h. Tdc dung vdi kali cyanid:

0
7
RC(X

14.5.1.5. Chét dién hinh

+

H-CZ

* Formyl clorid: -

Chat ddu day,
cua acid formie.

* Acetyl clorid:

Chat 1éng, khong mau, mui cay,
nhén acetyl héa céc alcol, phenol, amin..

14.5.2. Anhydrid acid

Cé thé coi anhydrid acid 12 s3n
hai phén tit acid:

AlCl,
- O —

KCN —_—

O
CHz—Cf

i
R—C + HX
O
R—E
—— O + NaX
R—~CS
O
O
R—CT + KX
c<C‘N

khéng bén. H8n hgp (CO + HCI) c6 thé tac dung nhu clorid

nhigt d6 s6i 52°C. Dugc diing 1am tic

phim thu duge khi loai 1 phén ti nude ti

0O
¢ C'/\rg"HE O, R- (
1OH

c(



14.5.2.1. Danh phap
Tén ctia anhydrid acid duge goi theo tén clla acid tudng ng. Thi du:

(CH,C0),0 Anhydrid acetic
{CH,CH,C0),0 Anhydwid propionic
(C:H;CO0),0 Anhydrid benzoic
0
CH—C
(!:Hz Ci,O Anhydrid succinic
—
cH-cZo . .
(!‘H (0 Anhydrid maleic
_Cg‘o
O
AL . .
OE ) Anhydrid phthalic
G
(9]
Phén logi: c6 thé chia anhydrid thanh hai loai:
O
: R~
— Anhydrid acid d61 xling o)
R—CS
' (8]
_A°
— Anhydrid acid bat d61 xdng i 0]
TR
(8]

14.5.2.2. Phuong phdp diéu ché
a. Logi nudc:

Tit hai phén tit acid duéi tac dung cia P04

P04
2R-COOH ———>  (RCO)0 + H,0

Khi dun néng mjt s6 diacid, ph&n ttng loai nudc xay ra.

0
COOH i i
@: % 0 + HO
COOH C:‘o

b. Tde dung halogenid acid:

Véi acid carboxylic cé m#t pyridin lam xdc tic hoZc tac dung halogenid
acid v6i mudi natri carboxylat.



0 @) Pyridin R—CZ

R-CZ~ 4+ R-C?" — S0 + HO
~al C<OH R'-cgo
(o]
0 3 0 R—C%
R—Cf + R'—Cf' —> >O + NaCl
Cl ONa R-Cg
0

c. Ceten tdc dung vdi acid:

CH=C=0 + CH;~COOH ——>  (CH,C0),0
d. Tdec dung muéi carboxylat:
V6i cac tée nhan nhu S0,Cl,, SOCL, COCI, N,0,... Thi du:
4CH;COONa + SO,Cl, —> 2(CH,C0),0 + Na,S0, + 2NaCl
4CH;COONa + COCl, — 2(CH,C0),0 + Na,CO, + 2NaCl’

14.5.2.3. Tinh chét vt ly

Anhydrid acid ddu diy 1a chat lIéng, mii kich tng manh, khé chiu,
Anhydrid ctia cac acid cao 1a chét rén, khéng mui.

D4 s6i cao hon acid tudng tng, Thi du: acid acetic sbi 6 118°C, anhydrid
acetic s6i ¢ 138°C.

Anhydrid acid khéng tan trong nuéc, ma phan fing véi nuée.

Phé héng ngoai ctia anhydrid acid déc trung bang dai h&p thu kép & viing
1750cm™ (v, cao) VA 1850em™! (Vs ¢=0)- Thi du: anhydrid acetic cé Vie 00 =
1754em™ va v, op = 1825ecm™,

14.5.2.4. Tinh chdt héa hoc
a. Phdn i#ng thuy phén:
Anhydrid acid g&p nudc thiiy phan cham thanh acid:
(RCO),0 + H,0 —_— 2RCOOH
Trong kiém, phan Gng thiiy phan xay ra nhanh hon.
b. Vdi HCI khan, dun néng:
Anhydrid acid phén ing véi HC! tao thanh clorid acid va acid:
RCO)0O + HA ——> RCOCI + RCOOH
c. Phan iéng acyl héa:

Cac anhydrid acid tac dung véi alcol tao ra ester; véi amoniac va amin
tao ra amid va amid tha:



(RCO),0 + ROH ——» RCOOR' + RCOOH
(RCO),0 + NH, ——> RCONH, + RCOOH

(RCOLO + R-NH, —> RCONH-R' + RCOOH

d. Tde dung vdi peroxyd hydro:
Anhydrid acid chuyén thanh peracid:
(RCO)0 + HO0, —> R—_c(’O ¢ R-CZ0
O—-OH OH

e. Anhydrid acid tdc dung vdi N,O; tao ra acyl nitrat RCOONO,:

Acyl nitrat dudc ding lam tic nhdn nitro héa mét s8 hop chit thom
nhung rit nguy hiém vi dé& nd khi dun néng.
14.5.2.5. Chét dién hinh

Anhydrid efia acid formic khéng ton tai.
* Anhydrid acetic: (CH;CO),0

La chat 16ng, s8i & 138°C, mii cay, kh6 chiu. Anhydrid acetic 13 tac nhén
acetyl h6a théng dung nhit, duge si dung nhiéu trong tdng hop va trong ky
thuat (c6ng nghiép san xuit duge pham, chdt thom, acetat celulose).

* Anhydrid hén tap cua acid trifloacetic: R—C—0—C—CF;
LA tic nhan acyl héa rdt manh. &I) 8\
14.5.3. Ester

Ester 13 din ch&t clia acid, trong d6 nhém —OH ciia acid dugc thay bing
nhém alkoxy R'O-), aroxy (ArO-). '

O
R—CZ_
O—R' (Arn)
14.5.3.1. Danh phdp
Coéng thirc Tén thong thuédng Tén qudc té
'HCOOCH, Methyl formiat . Methyl methanoat
CH,COOC,H; Ethyt acetat | Ethy! ethanoat
CHsCOOCH, Phenyl benzoat Phenyl benzoat
H,COOC-COOCH, Dimethyl oxalat Dimethyl ethandioat
0-C;H,(COOCH,), Dimethyl phtalat Dimethyl 1,2-benzen dicarboxylat




Danh phép théng thudng: goi tén gde alkyl ctia aleol va tén ctia
carboxylat tuong ng (anion acid tao ra ching). _

Danh phap IUPAC: goi tén géc alkyl ctia alcol va tén acid nhung d8i dusi
oic thanh oat

-~

14.5.3.2. Phuong phap didu ché’

Ester ¢6 rdt nhiéu trong thién nhién nhu trong céc chit dau, m3, bo...
Cac ester ciia acid thap va trung binh 13 thanh phén chinh cta tinh diu, mui
thom cia hoa, qua, hat... chd y&u la do su c6 mat cia ester.

Cdc phuong phdp téng hop:
a. Tdc dung acid vdi aleol:
C6 mit xvc tac acid (phan ing ester héa):
H? O
RCOOH + R'OH ===  R-C7 + H,O
C:O—R' :

Phan {ng nay thuan nghich va thudng khong di dén cung. Phan tng
ngude voi ester héa 1a phan ting thiiy phan. -
- T8c dd clia phan tng ester héa (trong nhitng diéu kién nhat dinh) 13
lugng alcol b ester héa, hoic lugng ester duge tao thanh trong mét don vi
thdi gian. T6c d phan dng ester héa ting nhanh véi nhiét ds.

~ C6 thé chuyén dich can bing ctia phan ing nay vé phia tao thanh ester
bang cac phuong phép sau day:

+ Dung xic t4c acid (H*): dung hydro clorid ho#c acid sulfuric dam die.
Hai chdt nay vira ]a chat xdc tac, vira 14 chdt hit nude, ddy can bing
cta phéan ng thuan nghich vé phia tao thanh ester.

+ Tang nong 46 acid hojc aleol.

+ Tranh cho ester tao _’the‘mh tac dung véi nude. Néu ester tao ra 1a chat
de bay hdi, ta c6 thé tach né ra khéi méi trudng phan {ng bing cach
cat lién tuc,

+ Téc d6 va gidi han clia phan tng ester héa giam tit alcol bac nhit dén
bac ba.

b. Acyl héa alcol:

Tac dung clorid acid hay anhydrid acid véi aleol.
R——cfo ¢ ROH —» R—cfo + HCl
Cl O—R'

+ 0
R-CO10 + ROH —» R~—c<’0__R_ ~+ RCOOH._



¢. T muéi cua acid carboxylic va alkyl halogenid:
O O
R—C:/: + “RBr ——» R—Cf + AgBr
OAg O—R'

o) 0
R—¢Z + RI —>» R-C7 + Nal
gONa ’ ~O-R'

14.5.3.3. Tinh chdt vdt ly

Ester ctia nhiing acid v alcol dén gian 1a nhitng chit 16ng, nhe hon nuée,
dé bay hoi, c6 mui thom hoa qua. Cac ester trung binh la nhiing chit 1éng
sanh nhu ddu. Nhiing ester cao 13 nhiing chat rin khé két tinh.

Nhiét d8 sdi va nhiét d6 néng chay ctia ester thip hon nhiét dd s61 va
nhiét 46 néng chay ctia acid carboxylic tao ra chiing.

Phéan 16n cac ester it tan trong nudc. Ching dé tan trong alcol va ether.

14.5.3.4. Tinh chdt héa hoc
a. Phan itng thiy phén:
La phan {ing ngudc v8i phan (ng ester héa.
RCOOR' + H,0 —_— RCOOH + R'OH
Phan ting thiiy phéin ester duge xvic tac bdi acid (H*) hodc kiém (OH).

— Thay phén ester véi xtic tic acid 1a phan @#ng nguge lai véi phan ing.
ester héa khi dung xic tac acid. Cd ché qua trinh thiy phén acid ctia
ester ciing giéng nhu phan Wng ester héa xiic tac acid. Trong da s8 trudng
hgp, qua trinh xdy ra véi sy cht dit lidn két acyl - oxy. Didu d6 da dudc
chitng minh bang nguyén tit oxy danh d4u.

R-C-OR' + H-O-H —> R—g—(')H + ROH

Cd ché phan 1ing thiy phan xic tac acid:

@ O—H
R—-—C‘;Q) ‘+ HY — R—C_

O-R . O—R'

+ Téch lién két acyl-oxy don phin ti:

@ O—H 0] @
R . R rad —_— R_ 0 /
~c< i cZ o == C=0 + R'OH

H



T#ch lién k&t acyl-oxy Iudng phan to:

H

6

® O—H
R—CTO-R. === R—C(O_H.----"+ R—OH
@(IS)_H J’
H L0
Ry + H

Trong trudéng hgp nay, tdc d6 phan ing thuy phén:
= k [ester] [H*] [H,0] )

— Phan tng thuy phin xic tac kiém (phan ing xa phong héa) nhanh hon
nhiu so véi xic tac acid, va khéng thuén nghich.

Cd ché phan ting thiy phan kiém:

5.
5+ .
.R——cg-o + HO® == R—?pR' -
H

0 o 0
== R—chH + OR —> R—C{’O@ + HOR'

— Tuy nhién, c6 mét s§ trudng hop, c6 thé x3y ra sy dit lién két alkyl-oxy:

O remmmrmmeeee e q 0

R—-C7T | + H-O+H —» R-C7 + R'OH
c<0-‘,_—_1‘:’;_’ _________________ i C:DH

Cd ché nay hi€m cé, thudng chi xay ra khi nhém R' ddy dién t& manh va

cation R® kh4 én dinh. C6 tai liéu cho rdng, cac ester ctia céc acid dicarboxylic

c6 thé x4y ra theo ca hai loai ¢6 ché& (dit lién k&t acyl-oxyl hodc lidn k&t

alkyl-oxy) tuy theo diéu kién.

Khi xét cac yéu t8 anh hudng dén hiing s8 toc d6 va hing s8 cin bing cia
phan Gng thiy phén ester nguE!i ta nhan théy trong phan ftng thuy phén xiic
tac acid, hién tdqng cam tng ctia gbc R it ¢6 anh hu’ﬁng, nhung né rit nhay
cdm véi tré ngai khong gian. Con phan Ung thuy phén xuc tic kiém chiu 4nh
hudng tong hgp clia ca hidu fing cdm dng va hidu dng khong gian.

b. Phdn itng chuyén doi ester: (phan Gng alcol phin hosc acid phan)

— Phan ing alcol phin thudng xay ra khi ¢6 mit vét acid hay alcolat, va
thudng c6 tac dung khi thay thé géc alcol cao bing alcol thap hon (bac 1).

C,H,0ONa

CH;~C00-C,H, + C,H,0H CH;—CO0-C,Hs + C,H,0H



— Phan tng acid phan: géc acid trong ester dugc thay thé bing goc acid
khéac. Acid phan thudng duge dung dé chuyén ester trung tinh cua acid

dicarboxylic thanh ester acid.
CH,COOCH, + CH,COOH == CH,COOCH; + CH,COCH
c. Phdn ing bdi amoniac va mét s6'dén chét ciia NHy:

RCOOR' + NH; —— R-CO-NH, + R'OH

Amid
' RCOOR' + R™-NH, —> R-CO-NHR" + R'OH
Amid th€
RCOOR! + NH,-NH, —> R-CO-NH-NH, +. R'OH
Hydrazid

RCOOR' + NH,-OH — R-CO-NH-OH + R'CH
Acid hydroxamic

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

) R" R"
Recly BMeX o bk —%@r- R—C—R"
or’ oMgx ) OH

e. Phdn itng khiz héa:

Khtt héa ester d& hon khil héa acid, va tao ra alcol. Tac nhén khit 13 LiATH,,
NaBH, v& natri trong ethanol (phan ting khi héa L. Bouveault- G. Blanc).

4[H]
RCOOR' —_—> RCH,OH + R'OH
C6 thé khit bing hydro, dudi ap sudt cao va xic tdc déng - cromid:
200°C
RCOOGR' + H,O - RCH,OH + ROH
| Cu (Cr)

Phudng phap nay chi c gia tri thuc t& khi cac alcol tao ra c6 diém séi
khéac nhau, cé thé phén riéng duge chiing.

g. Phdn itng ngung tu Claisen: (phan Gng cia nhém methylen linh déng)

Khi cé tac dung clia natri kim loai ho#c natri alcolat, hai phén tit ester c6
thé ngung tu véi nhau tao ester ctia acid B-ceto carboxylic.

R C,H,ONa
——

------—--------—---n«-

g R —E- éH- CQdCzHS + QH;OH



Thi du:

0O
1l H.ONa
CH3— C—- OCZHS + H_ CHZ_ CO OC2H 5 CZ 3 :

b CH3—(L,L—-CH2—C006;H5 + CH,0H
Co ché phan ing:
=)
CH0® + H-CHCOOCH; === :CH,~COOCH; + GCH,OH
0

8+
£° ICHZ—COOC2H5 == CH;—C—CH,~COOC,H;
OC,H; 3ot

)
—_— cma-g-cuz-coocgns + CH,0°
14.5.3.5. Chét dién hinh

* Ethyl formiat: H—Cfo
T - OC,H,

C6 mui rugu Rum, s6i 3 55°C. D6i khi duge dung lam ch4t thom nhan tao.

+ Amyl formiat: 0
H—CL
OCsH;
Cé mii thom anh dio.
* Ethyl acetat:
CH;—
: C<O(:2HS

361 6 77°C, mii thom dé chju. Duge dung 1am dung m6i, lJam nguyén liéu
téng hop ester aceto acetic.

* Isoamyl acetat: CH3—C<
_ OC;H,; (iso)

Thom mui 18, diing 1am dung méi.

Cac ester co mii thom, nén thudng duge sit dung 1am ch&t thom trong
san xudt nudc qui, banh keo, nude hoa.

« Cetyl palmitat: CysH3—COOC,gH33

(Ester cua acid pahmt:c va alcol cetylic) 1a spermacetic 14y tit ca voi, chit
rén két tinh, néng chiy & 53°C.

* Methyl salicylat: HO—-C¢H,—COOCH; (o)

Chat léng, sdi & 224°C, ¢6 muii dic trung, dude sit dung trong y hoc xo0a
bép ngoai da chita thap khép.



+ Acid acetyl salicylic:
HOOC‘C&,H{"OCOCH:; (0)

Acid acetyl salicylic (aspirin) 1 ch&t két tinh, nhiét 46 néng chay 134°C,
vi chua nhe. Trong y hoc: aspirin 12 thudc ha nh1et giam dau.

* Phenyl sahcylat (Salol):
Qcoo—cﬁ}rs

Salol 14 ch4t két tinh, nhiét dc’} néng chay 42°C, it tan trong nudc.
Trong y hoc: Salol duge st dung nhu chét sat tring trong mot s8 bénh
dudng rudt.

14.5.8.6. Ortho ester
Ngudi ta coi ortho ester nhu 1a ester hoan toan cta ortho acid:

_OH _OR'
R— C-——OH i R C{OR'
~oH OR’
(Ortho acid khéng bén, khéng tach riéng dugc § trang thai tu do).

a. Piéu ché:

T din ch&t 1,1,1-tricloro alkan (RCCl,) (trong d6 & C, khéng c6 nguyén
ti hydro):

a OR'
R—CSCl + 3Na—OR —> R—C/ OR' + 3NaCl
Cl OR' :

Thi du; ester ethylic clia acid orthoformic duge diéu ché béng cach dun
cloroform véi natri ethylat: .

Cl OG,H;
H-CSCl  + 3NaOGH, —> H—-CZOCH; + 3NaCl
cl OC,;H;

Né&u c6 hydro & Cq thi khi tac dung véi alcolat s& xay ra phan ting tach |
loai HCL:

R-CH,~CCl; + NaOR' —» R-CH=CCl, + NaCl + R'OH

b. Tinh chdt:

Ortho ester 12 nhiing chét 1dng, ¢6 mui hoa qua, khac véi ester, cac ortho
ester bén viing vdi base, ching khéng bi "xa phong hoa". .



 Duéi tac dung clia acid, ortho ester bi thdy phan, giai doan ddu tao ra
ester, tip theo ester bj thay phan tao ra acid va alcol:

OR' + 0O .
R-CZOR' + H0 —» R-CZ .+ 2ROH
OR' OR

-+

0 R H .»".’. O
R—C7 + HO — R—CZ + R'OH
(OR' f C:OH

c. Chét dién hinh:

+ Ethyl ortho formiat: OC;Hs
y f H~CZOC,Hy
OC,Hs
La chit Iong, séi & 145,9°C, c6 tac dung chéng co thit trong bénh ho ga.
14.5.4. Amid

Amid 13 din chét cha acid carboxylic trong d6 nhém hydroxyl ctia nhém
carboxyl dugc thay thé& bing nhém amin: -

(8] O
R—CZ — R—C{
C:OH C:NHZ
Nhém dinh chitec amid: Cf_’o
NH,
Cé hai loai amid thé:
~ Amid th& 1 14n: -0
R_
c:NH--—R'
_ T o s O
Amid thé 2 lan: R— C‘:/N,R'
'“"-Ru

14.5.4.1. Danh phdp

- Doc tén acid c6 s carbon tuong dng, thay tiép vi ngit “ic” (hoic “oic”)
bang tiép vi ngil “amid”.

H—CONH, Formamid
CH;—CONH, Acetamid
CONH, |
@ Benzamid
CONH, |
O . Cyclohexan carboxamid

CeHs—CH=CH—CONH, Cinnamid



H,NOC--CH,—CH,—CONH, Suceinamid

0
] -
H_(J‘LN(CH3)2 N,N-dimethyl formamid
14.5.4.2. Ph#tong phdp diéu ché

a. Nung néng muéi amoni ctia acid carboxylic:

O . te O
R—C7 S R—CZ
ONH, -H,0 NH, ,

b. Thuy phén cde nitril vdi su ¢6 mdt cia acid vé co:

+ o)
R—C=N + H,0 e R—CZ
2

c. Tde dung anhydrid acid, clorid acid, ester vdi amoniac, vdi amin:
(RCO),0 + NH; ——» RCONH, + RCOOH
RCOX + RNH, —— RCONHR' + HX
RCOOC,H;, + NH, —» RCONH, + CH,OH

14.5.4.3. Tinh chét vét I3

Trit formamid (HCONH,) 1 chat 10ng, con tit ca cdc amid 13 chit két
tinh khéng mau.

Cac amid phén td lugng thidp, dé tan trong nudc (do kha ning tao lién
két hydro vSi phén tit nudc).

Nhiét d6 s6i, nhiét d6 chay ctia amid cao do kha ning tao lién két hydro
gita cAc phan ti amid. Nghién cttu ph8 héng ngoai cla amid ciing cho thay
trong dung dich lodng (dung méi 14 dioxan v cloroform) amid d dang monome,
trong dung dich dic va trong trang thai 1dng, cic phén td lién k&t véi nhau
bing lién k&t hydro do d6 tén tai d dang rin.

R R R
' &= &
H,N-C=0+++ H-NH-C=0--- H-NH-C=0-"-*
Phé héng ngoai clia amid c6 cac dai hap thu dic trung sau:
~ Vg0 (amid khéng thé) c6 tdn s§ 1650 - 1715e¢m™.
— Ve-o (amid thé& 1 14n va 2 14n) ¢6 tdn 56 1640 - 1670cm™ (tuy thude ban
chit gdc hydrocarbon, trang thai vat 1§, dung méi).

— Vpn-y cUa cde nhém NH, va NHR c¢6 tén s khoang 3400 - 3500cm™ (trong
dung dich loéing, lién két N-H tit do), con trong trang thai rin hay trong
dung dich dic vy dich chuyén vé tdn s8 th&p ¢ khodng 3100 - 3300cm™,
do phén t amid két hgp bing lién két hydro.



14.5.4.4. Tinh chdt héa hoc

Tromg nhém chite amid —Cf;)Hz c6 sy lién hgp cta cip dién td p cha
nguyén t nitd véi cip dién t © ctia nhém ~C=0 nén amid khéng tham gia
cac phan Ung djc trung cla ceton va cé tinh base-rdt yéu (thi du: acetamid c6
Kb ~ 10'1).

Duya trén s8 ligu cha quang ph8 cho th&y amid c6 ciu tao trung gian giita
hai ¢ong thiic cng hudng theo Richards va Thomtson:

(03
R—CT <« R—CKe
%)Hz h,

Amid c6 thé tham gia cac phan {ing sau:

a. Amid thé hién tinh acid yéu va base yéu:
— Amid chi phan {ng véi acid manh cho muéi kiém rat da thiy phén:

. @
o . . X" - 0O OH ©
R-—"+HCI——>-R—"@@4—:-—[R-—’ ]CI
C:NHZ C(NH3 a C:NH2

= Do sy lién hgp va siéu lién hgp, nguyén tit hydro gin véi nitd trong amid

linh déng hon ¢ amin va amoniac, nén d& dang bi th& bdi kim loai ning.
Thi du:

O O
CH3_C€NH2 + HgO —> (CH3—-Cf'NH)2Hg + H,O

Khi tadc dung amid véi natri hodc natri amidid trong dung dich ether,
muéi natri ciing duge tao thanh. -

0O Ether (j)e
[R—C{’ﬁHJ WY [R——Cg | J Na®
Khi dun néng muéi natri khan véi alkyl iodid din chat N-alkyl duge tao thanh.
b. Phdn iing thuy phén:

Amid bi thiuy phan cham trong nude, khi cé mit x1c tac acid hodc base
phén ng xdy ra nhanh hon tao acid tudng ing.

0 H,SO, 0
R—-CZ + HO ——> R-?

C<NH2_ : CiOH
(o) KOH 0
R—CZ + HO —— R-C?



c. Khit héa amid:
Bing natri trong ethanol, hay lithi nhém hydrid (LiAlH,) s& thu dugc
amin bac nhit: )

Na/C,H,OH
— 2> 5 RCHNH, + HO

R-CO-NH, + 4[H]
d. Logi nude phén t amid.:
— Khi dun néng amid véi phosphor pentoxyd thi amid bi dehydrat héa

tao ra nitril:

P,0;s
R"CO_NHZ ——— R —$N
- Hzo

— Khi dang phosphor pentaclorid, san phdm trung gian la amido clorid
¢ imido clorid khéng bén d& tach loai HCl d8 cho sin phdm cuéi la

nitril.

PCl; -HCl Cl -HC
R-CO-NH, —» R-CCl,~NH, —> R~C§NH —» R-C=N

e. Khi c6 nhigt d6 cde amid ciia diacid dé tgo thanh imid:

0]
CH,~CONH, © sz—C(’NH

2~ CONHZ CHZ— Q’O

Succmarmd Succu'umld

O

.~ CONH, t cZ

ConE N oo
CONH, Ceeb
Phthalamid Phthalimid

" f. Phdn ing thodi phdn Hofmann:

La phan ing chuyén amid thanh amin béc nhit cé it hon amid mét
nguyén tit carbon, khi cho amid téc dung v6i brom hoc clor trong kiém:

A o.
R—chH + B, + 4KOH —> R-NH, + 2KBr +
2 | K,CO, + 2H,0
Co ché& phan {ing nhu sau:
Phéan dng xay ra qua gial doan chuyén vi, nghia la ¢6 su sip x&p lai vi trf
nhém thé R, tit chd gdn véi nguyén td carbon chuyén sang gin véi nitd mang
theo ca electron lién két.



Br, + 2KOH —_— KOBr + KBr + H.O

v . S
O KBr/OH O : KOH R__O
R-C.,/’:NH ———i—-—p- R—C{’ _Br — . [ ¢ = J K@
s "H ) :N-Br

| KOH
—> R-N=C=0 ——> R-NH,

-KBr [ R, _
— | (B
:N: Isocyanat

g. Tac dung cia amid vdi acid nitro:
Cho ta acid carboxylic va gidi phéng khi nitao:

O O '
R-CZ + HONO —— R-—(Z + N, + HO
C(NH2 C:OH : 2

14.5.4.5. Chét dién hinh
* Formamid: HCONH,

La chft 16ng khéng mau, dé s6i 210°C, d chay 2,5°C. C6 thé didu chd
_bing phan tng cha CO véi NH, véi sit c6 mit clia mot lugng nhé natri alcolat:

: 0
CO + NH, — H-CZ
NI I2

Dén ch&t N,N-dimethy] formamid (DMF): H—(‘(’g(a_m duge ding 1am
2

dung méi trong héa hitu cd, héa phin tich va trong céng nghiép sgi téng hop.

* Acetamid: CH,CONH,

La chit két tinh, néng chdy & 52°C, ¢6 mii dic biét, tan trong nude. Puge st
dung trong cong nghiép téng hdp hitu cd va 1am chit &n dinh chéng oxy héa.

Nilon 1a polyamid cé khéi lugng phén ti cao:

---(CHzJ.,-fmﬁﬁ—(CHZJ,, ‘ﬁ‘NH"(CHz)n' —(CHan—g-NH"-

14.5.5. Hydrazid

Hydrazid 14 dén chit ctia acid carboxylic khi th& nhém —OH cua nhém
carboxyl bing nhém hydrazino -NHNH,,

o)
R-C% ’ R—-C%
C<c>H C:NH-NH2



14.5.5.1. Phuong phédp diéu ché
- Hydrazid cé thé diéu ch& dude bdng cach acyl héa hydrazin:

0
. R- + H,N-NH, —>» R-CZ + HCl
C< -l NH-NH,

(R- c0)20 + H,N-NH, ——-—  R-cfo + RCOOH
2 NH-NH,

0
R-COO-R' + HN-NH, —> R-CZ + R'OH
NH~-NH,

14.5.5.2. Tinh chdét
Hydrazid 14 nhiing chit k&t tinh, tan trong nude, d6 chay cao.

Tinh chét héa hoc ctia hydrazid ciing tuong tu amid, nhung khac 6 mot
s8 diém sau:

a. Cdc hydrazid cé tinh base ré hon amid va la tdc nhdn kh manh: (kha
dude thude thit Fehling va dung dich AgNO, trong amoniac)

Hydrazid d& bi thily phdn hon amid.

R-CO-NHNH, + H),0 —> RCOOH + NH,
_ b. Tde dung vdi acid nitro:

Hydrazid chuyén thanh azid:

R—CO-NH-NH, + O=N-OH L R—-CO—-NH-N=N-OH

-H,0 <)
—25% R- CO—N—N-N

Cong thic cta azid acid c¢é thé biéu dién theo cac dang céng thitc sau:

©
R—»(IJ:-I':T:I%:I?I: | R*(IJ,‘—ISI—I(?IEW

Azid 13 chat thé ddu, rat hoat ddng (c6 thé gy nd), thudng duge dung
ngay sau khi diéu ché& ra chiing.

Azid clia acid carboxylic chiu su chuyén vi (chuyén vi Curtius) tudng tu
chuyén vi Hofmann ctia amid. Dun néng véi alcol, azid loai nitd tao isocyanat,
chdt nay phan tng véi alcol tao uretan, thuy phin uretan trong méi truong
acid ho#c base, thu duge amin béc nhat:

2

R—-(l.li—g N=Nt: — [R-{—ﬁ] —» (O=C=N-R

R'OH H,0 =
— R'OOC-NH-R —> R-NH, + CO, + ROH



14.5.5.3. Ch&t dién hinh
* Rimifon: CONHNH,

©

N _
Hydrazid cta acid isonicotinic duge diing lam thude chéng lao.

14.5.6. Nitril va isonitril
Céng thic cliung cha nitril: R—C=N

Isonitril 13 dong phén cha nitril, ¢6 céng thiec:

@ O -
R—N=C hoic R—N=(C: hoac R—N=C
| (a) (b)

Cong thite (b) 14 cong thie cf dién, trong 46 carbon c6 héa trj 2. Cap dia:
t ty do clia nito tao lién k&t phéi tri ndi phan td véi nguyén ti carbon, ta ¢6
cong thire (a).

K&t qua clia cic phuong phap phén tich quang phé khing dinh céng thite
(a) hop 1y hon:

— Bing phuong phap phd vi séng, cho thay phan tit isonitril (CH,NC) c6
dang dudng thang, diéu nay phi hdp véi céng thiic (a) ¢6 lién k&t ba N=C
(néu theo céng thic (b) c6 lién k&t d6i N=C thi phan ti% c6 dang gée).

~ D¢ dai lién két N-C 1a 1,16 A°, ching td 13 lién két ba.
~ Phé Raman ctia isonitril c6 mét tAn s6 ~ 2150cm™, déc trung cho lién két ba.

14.5.6.1. Danh phap

Goi tén nitril bing cach doc tén gdc acid tuong tng (cing s& carbon), déi
dudi yl thanh o réi thém ti€p vi ngit nitril:

CH;—-C=N Acetonitril
CHy=CH-C=N Acrylonitril
CeHs—C=N Benzonitril

14.5.6.2. Phuong phép diéu ché
— Téc dung alkyl halogenid véi muéi cyanid kim loai (NaCN, KCN, AgCN...):

R-Cl + KCN — R-C=N + Ka
R-X + AgCN —r—p R-=N=C +- AgX



— Loai nutée tit mudi amoni cuia acid earboxylie:

0O 0 . O P.O
R-CZ —L > ‘R-c? S RN
ONH,  (-H),0) NH;  (-H0)
— Loai nuéc’tit aldoxim véi sy ¢6 mit ctd anhydrid acetic:
| (‘ Hzo)
R~-CH=N-OH R—C=N
— Loai nuée tit alkyl formamid:
P,O
H-CZ ST R-N=C
NH-R (- H,0)

|

Isonitril c6 thé diéu ch& bing cich tac dung amin bac nhat véi cloroform
trong dung dich aleol kiém:

R-NH, + CHC + 3KOH — R-N=C + 3Kd + 3HO

14.5.6.8. Tinh chét vét ly

Nitril ddu day 1a chat 1éng ¢6 mui khé chiu, d& tan trong nude. Nitril cao
(tt 16C trd 1én) 1a chat rin két tinh, it tan trong nudc.

Phé héng ngoai ctia hgp chat nitril c6 dai hap thu dic trung déi véi nhém
~C=N véi tdn s8 khoang 2240 - 2280cm™. Thi du: acetonitril ¢6 tdn s8 veuy 12
2283cm™. TAn s6 vy gidm trong diy ddng ding:

CH,CH,CN c6 veay 12 2257cm’?
CH,CH,CH,CN c¢6 vy 12 2247cm™

Isonitril 12 chét 16ng khoéng mau, c6 mii budn ndn, ridt khé chiu, khéng
tan trong nude, tan trong alcol va ether. Dd s8i cia isonitril thap hon df sbi
cia nitril tuong dng. Thi dy:C,H,~C=N s&i d 98°C, ¢don C,Hs—N=C s6i 3 78°C.

14.5.6.4. Tinh chdt héa hoc

a. Phan ing thiy phén:
Pun séi nitril v8i nude (c6 mit acid vé cd hay kiém) sé tao ra amid, réi
chuyén thanh acid c¢6 cing s§ nguyén tit carbon nhu nitril:
0o  HO
—_—
NHZ H"'

H,0

0]
R-C=N ——> R-CZ R—ci'OH

Isonitril bén viing véi hydroxyd kiém. Isonitril bi thiy phin nhanh trong
dung dich acid lodng, chuyén thanh amin bac nh4t va acid formie:

R-N=C + .2H0 ——> R-NH, + HCOOH



b. Phan ing kydro héa:

Hydro héa nitril bing natri trong ethanol, LiAIH, ho#c khi hydro véi xtc
tac kim lodi (Ni, Pt, Pd), tao ra amin bac nhat: o

Ni

R-CSN + 2H, —— "~ R—CH,~NH,
Hydro héa isonitril, tao thanh amin bac 2:

N
R-N2C + 2H, —» . R-NH-CH,

e. Phan 2ng oxy hod:

Isonitril c6 thé bi oxy héa béi oxy (oxyd thiy ngéan) hoic luu huynh tao
thanh ester clia acid isocyanic hoc ester clia acid thioisocyanic:

HgO
R-N=C + 0O —_— R=N=C=0

R-N=C + 8§ — R-N=C=S§
d. Phdn iing tring hop:

Vi sut ¢6 mét cia natri kim loai hodc etoxyd natri, nitril ngung tu 2 hodc
3 phén ti véi nhau:

2CH;—C=N —>  HC-C~CH-C=N

\Y
3CHC=N  —=  He-C C)«
\

3Ar—-C=N — Ar—c\;I

e. Isonitril khong bén:
Khi dun néng dén 250°C s& chuyén vi thanh nitril (déng phan héa):
R~NC —_— R—CN
14.5.6.5. Chat dién hinh
# Nitril cua acid formic: H-C=N (acid hydrocyanic)

Trong thién nhién acid hydrocyanic tén tai duéi dang glucosid c6 trong
hanh nhén ding, nhén hat md, man, dao (thi du: amygdalin 1a glucosid chiia
trong hanh nhan déng, dé bj thay phén, gidi phéng acid hydrocyanic).



Acid hydrocyanic con tén tai & trang thai tu do trong mdt s8 loai dau,
méng, vo san.

Trong céng nghiép dé téng hop acid hydrocyanic ngudi ta cho déng khi
methan, amoniac va khéng khi di qua ch&t xdc tic 12 tAm ludéi mong hgp kim

Pt - Rh:
CH, + NH;  ——> HCN + 3H,

3H2 + 3/202 E— 3H20
Acid hydrocyanic tao thanh duge hap thu vao nudc.

Acid hydrocyanic 12 chit 18ng, khéng mau, d& bay hai, séi & 26°C. O néng
d6 th&p c6 mui hanh nhan ding, & néng dé cao c6 mui khé chiu, rat ddc.

Acid hydrocyanic 1a mét acid rat yéu (K, = 7,2.10%, khéng lam chuyén
mau gidy qui, mudi cia ching rat dé bi thuy phan. Dung dich HCN trong nuéc
riat khoéng bén, acid hydrocyanic bi thuy phén tao thanh amoni formiat.

* Acetonitril: CH;—C=N

La chit 16ng, s6i 6 82°C. Hoa tan trong nudc va trong nhiéu chit hitu cd
13ng. Pugc diing lam chit trung gian, lam dung méi trong téng hgp hiu co.

* Acrylonitril: CH,=CH—C=N

La chit 1ong, s6i 6 78°C, tan trong nudc.

Diéu ché& acrylonitril bing phan ttng cong hgp HCN véi acetylen véi xuc
tac 1a phic hop dbng clorid va amoni clorid trong dung dich nude:

=CH + HCN —— CH=CH-C=N

Trong c6ng nghiép: tic dung propen véi amoniac va oxy & 480°C:

xdc tac
CH=CH-CH; + -NH; + 320, —> CHy=CH-CN + 3H,0

Tring hgp héa acrylonitril thu duge polyme c¢6 khéi lugng phén td la
35.000 - 50.000, duge ding dé san xuit sgi tong hgp (melana, orlon).

n CH,=CH-CN — [—CHE—(‘ZH—:I
CN Un

14.5.7. Acid hydroxamic
- » . O
Céng thic ciu tao: R-CZ
NHOH

Acid hydroxamic ¢ thé dudc difu ché& bing cach tac dung hydroxylamin
véi ester hodc clorid acid: e -



O - O
f" /
R-CZ + HN-OH —» R- CH;CH
~ 2 . C<NHOH b

0C,Hs
R—ci’o + H,N-OH —» R—cfo + HC
a ; ~NHOH
Acid hydroxamic thudng & hai dang h4 bién:
R__C.:.,o R_C:OH
NHOH ‘ “NOH

— Acid hydroxamic tao mau d6 véi dung djch sit (III) clorid, d6 1a dic trung
cho dang enol.

- Khi tac dung véi acid v6 cd manh, xay ra su chuyén vi Lossen, dan dén
su tao thanh amin bie 1:

iH | -H,0 0
el Y g L [R%J — ry
] !

, - —> R-NH, + CO,
14.5.8. Peroxyacid va acyl peroxyd
14.5.8.1. Peroxyacid (peracid) o
R_Cfo—ori

Peracid c6 thé diéu ché dugc ti acid carboxylic hodc tit anhydrid cta
chiing bang cach oxy héa trong H,0, dam djc, c6 mat acid sulfuric.

Ngoai ra ciing c¢6 thé diéu ché peracid ti peroxyd diacyl khi tac dung véi
natri methylat :

R-*C—O—O—lC-—R + CH,ONa —» R-C-0-ONa + R—-COOCH;

H,S0, |
R-C-0-ONa ——>  R-C-0-OH

Nhing peroxyacid thap la chit Iong khéng mau, mui gibng mui ozon,
chiing hda tan trong nuée dé hon acid carboxylic.

— Acid performic: H-COOOH, khéng bén, phéan hily nhanh chéng. Né
thudng ding ¢ dang méi sinh lam chat oxy héa ém diu (chuyén parafin
thanh glycol). '

= Acid peracetic: CH,~COOOH, néng chay & 0,1°C, bén & nhiét dé thudng,
nhung né khi cat, k& ci c&t trong chan khong. Acid peracetic 14 acid rat
yé€u, thily phan trong nuée thanh acid acetic va H,0,.



14.5.8.2. Acyl peroxyd
Khi tac dung clorid acid hay anhydrid acid véi peroxyd kim loai thu dugc
acyl peroxyd: _
O O

: | 1l
2(CH/C0),0 + BaO, —» (CH,COO)Na + H G~ C—0-0—C—CH;

Acyl peroxyd 1a chét oxy héa manh.

_ Diacety]l peroxyd: CH;~COOO-COCH,, 1a chdt két tinh, néng chay &
30°C, sbi & 63°C (3 ap suét 21 mmHg). Khi dun néng trén nhiét do sbi sé
ghy nd manh. Khi tac dung véi nudc, ta duge hén hop acid va peracid:

0 0 0
H,C-6-0-0-8—CH, + H0 —> CH,COOH + HC-C-O-CH

— Dibenzoyl peroxyd: CeHsCO-0-0-COCHj;, 12 chét két tinh, nong chay &
108°C, bén hon cac acyl peroxyd mach hd. Dibenzoyl peroxyd dugc st
dung rong rai trong céng nghiép, lam chat khoi mao trong cac phan dng
polyme héa.



Chuong 15

ACID CARBOXYLIC HON CHUC

1. Trmh bay ciwdc cdu tao
actd alafehyd acr,d vd £0;

Acid carboxylic hn chic 1a nhitng hgp chit chita nhém carboxyl ~-COOH
va cac nhém chitc khac nhu nhém hydroxyl, nhém aldehyd, nhém ceton...

Nhifu acid carboxylic hdn chiic ¢6 ¥ nghia trong Y - Dugc hoc.
Trong chuong nay chiing ta khdo sat mot s8 acid carboxylic hén chie sau day:

~ Hydroxy acid.
— Phenol acid.
— Aldehyd acid va ceton acid.

15.1. HYDROXY ACID (OXY ACID)
Hydroxy acid c¢6 thé coi nhu din chéat clia acid carboxylic do thay thé méjt

hay nhiu nguyén ti hydro cia géc R bing mét hay nhi€u nhém hydroxyl.
_(COCH),,
~(OH),

Trudng hgp don gian nhit, phin tit hydroxy acid chta mét nhém carboxyl
va mét nhém hydroxyl:

Coéng thifc chung: R

HO-R-COOH
Tuy thudc vio sd lugng nhém carboxyl trong phéin ti, ngudi ta chia ra:
-~ Hydroxy acid monocarboxylic {c6 1 nhém —-COOH).
— Hydroxy acid dicarboxylic (¢6 2 nhém ~COOH).
— Hydroxy acid tricarboxylic (¢6 3 nhém ~COOH).



Ciing ¢6 thé dua vao s8 lugng nhém hydroxyl cé trong phén ti, ngudi ta
phan biét:
— Monohydroxy acid (c6 1 nhém.-OH).
- Dihydroxy acid (¢6 2 nhém —OH).
_ Trihydroxy acid (c6 3 nhém —OH).

15.1.1. Danh phap
~ Nhiéu hydroxy acid vdn dugc goi tén chi nguén géc da phan lap duge
hydroxy acid §6.

Vi du: acid lactic (CH;~CHOH-COOH) 14n d4u tién tim thdy trong sita
1én men chua. Acid citric ¢é trong chanh. :

~ C6 thé dung chi cai Hylap a, B, v... d8 chi vi tri cia nhém hydroxy:

B o
CH_«,—(FH——COOH :  Acid a-hydroxy propionic
OH

B a
CH;—EH—CHz—-COOH ¢ Acid B-hydroxy butyric
H

— Theo danh phép qudc t&, goi tén hydroxy acid tit tén clia acid tuong tng,
thém tiép dAu ngit hydroxy:
CH,—-CH-COOH Acid 2-hydroxy propanoic
H
CH;—-CH-CH,—COOH Acid 3-hydroxy butanoic
OH
15.1.2. Phuong phap diéu ché&

Nhiéu hydroxy acid ¢6 trong thuc vat (vi du: acid tartric ¢6 trong nho,
acid malic ¢6 trong tdo...). Nhiéu hydroxy acid duge tao ra do phan tng lén
men (acid lactic, acid citric...). Do d6, mdt s6 hydroxy acid c6 thé didu ché bing
phuong phép sinh téng hop. Thi dy, sinh téng hgp acid lactic bing cach 1én
men dudng dudi tac dung etia vi khuin Bacillus delbruckii...

Ngoai ra, ¢6 nhiéu phuong phap tong hgp héa hoc c4c hydroxy acid.
15.1.2.1. Téng hop o-hydroxy acid
a. Oxy héa khéng hoan toan 1,2-glycol:

(0] 0
HO-CH,~CH,-OH —[—]-- HO-CHZ—C:’IC_)[ [—]- HO—CHZ—C(’SH

Ethylen glyeol Aldehyd glycolic Acid glycolic



b. Thiy phén a'.l-halogeno acid béng natribydroxyd, hay natri carbonat:

K HOH
R-CH-COOH — R—(FH—COOH

1 OH

-

Phudng phap nay cho hidu suft cao.
e. T aldehyd hodc ceton:

Céng hgp acid hydrocyanic véi aldehyd hodc ceton dé tao ra cyanhydrin,
sau d6 thuy phin cyanhydrin thu duge a-hydroxy acid:

- 2H,0
R-CH + H-CeN — R-CH-C=N —%> R-CH-COOH

& OH HY by
Aidchyd Cyanhydrin

T

2

2
’{CR+HC:N—---RCH—C—‘\I H—r—R(lJ-»COOH

OH (H") E.J)H
Ceton

d. Khit héa o-ceton acid:

2H
R—g—COOH E— R——(IZH —COOH
OH

Dung tac nhéin khit héa la hydro méi sinh tit hén héng natri, hodc H, véi
chit xtc tac.

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

/0 0 -
cm—gH-CHZ—C:H m CH.;.,—CH—CHZ—C:

b. Cong hop nudc vao acid w-ethylenit:' ‘

CH,=CH-COOH + HOH ——> CH,~CH,~COOH
HY by
c. Khiz héa Bceton acid:
2 .
R-C-CH,-COOH ~2»  R-CH-CH,~COOH
H

d. Céng hop acid hydrocyanic vdo ethyfen oxyd ri thuy phén nitril tao ra:



H;C::--; CI'Iz o H T C"EN T HO‘ C[IQ__ CHQ“ CE N
B-Hydroxy propionitri

2H,0
————2—1- HO"‘ CI-IZ_ CHZ— COOH
HY Acidf-hydroxy propionic

'}-.
T

e. Phdn itng Reformatsky (1887):

Cho ester cua o-halogeno acid tac dung véi hgp chat carbonyl (aldehyd
hodic ceton) trong sy c6 mit ca kém (mdi truéng ether khan), sau dé6 dem
thuy phan.

Vi du ester ethylic cia acid bromacetic tic dung vdi Zn tao ra hgp chat co
kém, hop chat ndy cfng hop i nhan (Ay) vao nhém carbonyl tao ra alcolat dé
bi thuy phéan:

Br—CI’If"COOC/zHS + Zn T Br —Zl'l‘“'CI‘Iz-‘COOC2H5

R R
~C=0 + Br-Zn-CHy-COOC,H; —> _ >C-CH,~COOC,H;

¢ HOH R * O-za-b
———>  >C-CH,~COOC,Hj
(H* R (')H

15.1.2.3. Téng hop y-hydroxy acid

Thiy phén cic ester ndi (lacton):

H,C—CH,, ' o
O + HOH —> CH,-CH,~CH,C?

H, “““‘C\i HY by OH
6

Butyrolacton

Ester n6i dugc di€u ché bing cach khit anhydrid acid véng. T4c nhan khit
1a hén héng natri + H,0 hodc natri + ethanol:

‘ O
H,C—CZ +4H H,C—CHp\

é 0 — 0O + H0
H; _"Cgo H _Cé'o
Hojc biing cach dun néng acid B-ethylenic véi acid vé co loang:
0 H,C—CHy,

H,C=CH-CH,-C% —_ 0
OH e .

15.1.3. Tinh chit vat 1y

Céc hydroxy acid monocarboxylic don gidn 13 nhitng chit 1déng sanh hoic
chét ran. T4t cd hydroxy acid dicarboxylic 14 nhitng chdt két tinh. Do mang



cac nhém va nudc nén cic hydroxy acid rat dé tan trong nuéc. Nhiéu hydroxy
acid c¢é tinh hoat quang.

15.1.4. Tinh chat héa hoc
Cac hydroxy acid *cho cidc phdn tng cha nhém carboxyl, clla nhém
hydroxyl va cac phan tng dic trung.
15.1.4.1. Tinh chét ctza nhém carboxyl
— Tinh acid: hydroxy acid ¢6 tinh acid manh hon so véi acid carboxylic ¢é
cing s8 carbon tuong ing. Thi du, acid lactic ( CHy- gH COOH y manh hon
acid propionic CH,—~CH,~COOH (do hiéu 1ing - I cita nhém ~OH):

CH;—CH<COOH K, = 1550. 105
O
CH;~CH,—COOH K, = 1,34.10°

' So sanh hai hydroxy acid c6 cling s8 carbon, tinh acid cing manh néu
nhém —OH & cAng gin nhém ~-COOH (do hiéu {ng - I ca nhém —OH tét ddn
khi truyén theo mach lién két o).

— Nhém carboxyl trong phan tu hydroxy acid cling c6 thé tham gia céc
phan ng tao thinh muéi, ester, clorid acid, amid...

15.1.4.2. Tinh chdt cua nhém hydroxyl
Nhém hydroxyl cé thé tham gia vao cic phan ng nhu: ether héa, ester
hoéa, oxy hoa...

— Khi cho tac dung acid hydrohalogenic véi hydroxy acid, thi nhém OH cta
alcol bj thay th& bing halogen:

CHrgH-COOH + HBr ——>  CH;—CH-COOH
H r
Acid lactic Acid a-bromo propionic
— Véi phosphor penta clorid (PCly) hay thionyl clorid (SOCL) thi ca hai
nhém chitc (-COOH va -QOH) déu phan tng tao ra d&n chat cloro cla acyl
clorid d& bi thiiy phan chuyén thanh cloro acid:

CH,~CH-COOH + 2PCl; —> CH3——(|:H—Cfgl + 2POCI, + 2HCI
H

O  HOH 0

CHCH-CZ, — CHE—E-I—C’:OH Y HCl

Acid 2-cloro propanoic



Acyl clorid etia hydroxy acid khéng bén do phan ing ester héa néi phan
td cua nhém —Cfa v6i nhém —OH. Vi vay dé diéu ché acyl clorid can phai
khéa nhém OH bing cach acetyl héa.

— Phan ting acyl héa:

Nhém -OH c6 thé chuyén thanh ester khi cho tic dung anhydrid acid
(ho4c acyl clorid) véi hydroxy acid:

(CH;C0),0 + HO-CH,-COOH —> CH3—§~O—CH2-COOH

Acid acetyl glycolic
+ CH,COOH
— Phan ing oxy héa:

Hydroxy acid bj oxy héa trong cac diéu kién thich hgp, nhém alcol bac 1
va bac 2 chuyén thanh nhém carbonyl >C=0:

0].
HOCH,—COOH —-[—~i- H—?I}-COOH

[O]
CH3_CH—COOH — CH3_C_COOH
H
15.1.4.3. Phdn ung ddc trung cia hydroxy acid
a. Phdn itng phén cdt a-hydroxy acid:

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

EI 0 ‘ o 0

—4cF ' —” e

R &S:OH R-CT, + H C:OH

R.  _O R 0
\C_ al . = - -
R’(BHC:OH g-C=0 + H-C

b. Phan iung loai nude:

i Khi dun néng, cic hydroxy acid d& dang loai nudc tao thanh cac san
phim khéc nhau tuy thudc vao vi tri tuong déi ctia hai nhém hydroxyl va
carboxyl. Vi vay c6 th8 dung phan ing nay d8 phan biét cac loai hydroxy acid.

* a-hydroxy acid:

- Khi dun néng nhe nhang duéi 4p su&t gidm chiit it thi a-hydroxy acid b
ester h6a kép tao ra diester vong 6 canh goi 14 lactid. Trong qua trinh nay céac
nhém hydroxyl va carboxyl (ctia hai phan tii) ester héa 14n nhau:



R 0

~CH—C? R (0]
‘Ho” Yol -2HO0 ,CH—CC
o el I—r o 0
S HC o7 R

“7" . Lactid

Phan ting tao lactid x3y ra d& dang. C6 nhiing trudng hop, phan @ng tao
Jactid x4y ra khi d€ o-hydroxy acid trong binh hiit 4m véi acid sulfuric ddm dic.
Vi vAy mot s8 a-hydroxy acid ddu day thuong khéng tinh khiét, do 14n lactid.

Ciing nht cac ester, lactid d& dang bi thiy phén (khi dun néng véi kiém)
tao ra a-hydroxy acid ban dau. '

*» Fhydroxy acid:

B-hydroxy acid khi dun néng, bi loai mgt phan td nuéc tao ra acid a,p-
ethylenic (v& mdt lugng nhé acid B,y-ethylenic):

H H

“H,O0
R-C—C-COOH ~ ———>  R-CH=CH-COOH
{OH HI

* . v &hydroxy acid:
y va 8-hydroxy acid rit dé dang chuyén thanh ester néi phén ti cé vong
5 canh hodc 6 canh goi 12 lacton: )

N/ N N _/ N
H/C\ — {C—O —_— /C\ //C-—O
O:H _HO: H O
y-hydroxy acid y-lacton
CH—Ch  go
HZC\ S ( =0 —_— HZC\ /C=0
8-hydroxy acid d-lacton

Kha ning tao thanh lacton rét dé dén mitc chi cAn dé& yén y-hydroxy acid
& nhiét d6 phong hoc khi acid héa muéi natri cia y-hydroxy acid thi lacton
ciing dugc tao thanh.

Kha ning d& dang tao thanh lacton duge giai thich bing stic cing
Baeyer. Nhém carboxyl va hydroxyl trong y-hydroxy acid ciing nhu trong o-
hydroxy acid & gdn nhau trong khéng gian nén d2 bi ester héa noi phén td tao
ra vong 5 canh va 6 canh 13 nhiing vong it cdng, bén viing. Tuy nhién, ngudi ta
ciing da phén l4p hodc téng hgp duge nhitng lacton ¢é vong 16n (15 - 19 canh).

Néi chung, lacton ¢6 mii dé& chiu, mt s6 dude dung lam huong lidu.

Vitamin C (acid ascorbic) tén tai dudi dang lacton:



C==C
H0
H-¢{ - C=0 2 H-¢{_ c=0
GH_HO @)
HO—C—H . HO—(—H
,OH ,OH
Vitamin C

Mét s6 lacton chua no, nhu aflatoxin la nhitng chat rat déc.

Aflatoxin B

15.1.5. Chit dién hinh
15.1.5.1. Acid glycolic (acid hydroxy acetic)
HO—CH,—COOH

Acid glycolic 14 chat don gian nhAt ctia ddy hydroxy acid. Trong thién
nhién, acid glycolic ¢6 trong qua nho chua chin, ct cai dudng...

Acid glycolic 14 chat két tinh, nhiét 46 néng chay 80°C, d& tan trong nude,
duge dung lam chit thay thé acid tartric trong nudc giai khat.
15.1.5.2. Acid lactic (acid a-hydroxy propibhic; 2-hydroxy propanoic)
CH;—CH(OH)—COOH

Do c6 mét mét nguyén tit carbon bt d6i trong phén td, nén acid lactic
tén tai duéi hai dang déng phan d6i quang va mét hén hgp raremic:

OOH gOOI—I

H-C—-OH HO—-C-H

(13H3 éHs
Acid D(-) lactic Acid L{+) lactic

Acid L(+) lactic t..=26°C [a]p=+3,8°

Acid D(-) lactic t,.=26°C [a]lp = -3,8°

Acid (#) lactic t,,=18°C [a]p=0°

Dugdc si nguoi Dic Scheele phat hién 14n ddu tién (ndm 1870) acid lactic
trong sita 1én men chua. Sau d6, nguoi ta tim thdy acid lactic trong méot s6 san

phédm 1én men chua: cai, dua chuét...
Nim 1832, Liebig da tach duge acid lactic trong cd.



— Acid L{+) lactic (acid lzctic hitu trﬁyé’n, acid sarcolactic) ¢f tmng ¢d, mau,
nude tiéu, 13 sadn phdm phin hty cla polysaccharid du trit cta cd thé
(glycogen). Khi lao déng chan tay nhiéu thi néng d9 acid L(+) lactic téng
trong cd. Khi nghi ngoi thi mét phén acid nay chuyén thanh glycogen,
céon mét phan khac bi oxy héa thanh CO, va H,0.

— Acid D(-) lactic (acid lactic ta truyén) taol ra do lén men lactic cac chat
dudng dudi tie dung cia Bacillus acidi laevolaciict.

— Acid (@) lactic (acid lactic racemic) tao ra do 18n men lactic cic chit
dudng (lactose, glucose, sacarose) dudi tac dung cua vi khué.n Bacillus
lactic acidi va Bacillus delbruckii.

Acid lactic duge dung 13 acid lactic racemic ¢6 chita 10-15% nudc, 1a chat
1éng sanh nhu siro, khéng mau, vi chua. Puge dung trong Y hoc dé diéu tri
ching ia chay phin xanh & tré em...

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

Acid malic chifa m¢t nguyén tit carbon bat @61 nén ton tai dudi hai dang
déng phén déi quang va mét hén hdp racemic:

(IZOOH COOH
H-C~OH HO-C-H
CH, CH,
(EOOH (ISOOH
Acid D(+) malic acid L(-) malic

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

Cac acid malic hoat quang cé nhiét d6 néng chiy 1& 100°C. Acid malic
tong hop 12 hdn hdp racemic (acid (+) malic), nhiét dé néng chdy 130°C.

Acid malic, ngay nay dugc thay thé€ din ac1d c1trlc va acid tartric trong
coéng nghé sdn xuit nudc gidi khat, nude hoa qua...

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

HOOC—CH(OH)—CH(OH)—COOH

Acid tartric ¢6 2 carbon bt d6i xitng mang cic nhém thé gidng nhau, vi vay
khong phai c6 2% = 4 déng phin quang hoc ma chi ¢ 3 déng phin quang hoc.

Khi diéu ché rugu nho bing cach 1én men d1ch qua nho, Scheele l4n dau
tién da tach duge mdt trong nhitng déng phén cua acid tartric tit mot chat cdn
léng xufng day thing. Ch&t cin d6 13 kali tartrat acid
" KOOC-CH(OH)-CH(OH)-COOH. Ti chat nay cé thé thu dude acid tartric
bing cach cho tac dung véi acid vé cd. Ngoai nho ra, acid tartric ciing ¢ trong

nhiéu qua khéec.



COOH COOH COOH

H-C-OH | HO-¢-H ) __PI:_(JJ:Q_I_{_ __ mat phing
HO—C-H § H-C—OH H-C—OH  d6i xtng
CooH | boo . loon
I ~ Guong I - III
Acid D(+) tartric Acid L{-) tartric Acid meso tartric
tye = 170°C s i JTGRC the = 140°C
[a], = +12° | [a], = -12° [odp = 0°

Chat I va II nhu vat va &nh qua guong: d6 1a hai déng phan dé1 quang:
acid D(+) tartric va acid L(-) tartric.

Chat I1I: acid mesotartric ¢6 cdu tao dm xdng, vi ¢ mat phéng d61 xing
di qua giila lién két C,~C,, chﬁt nay khong' hoat _quang do bi trit néi phin tu
(trong ciing phén ti ¢6é hai nia déi xling nhau, c¢é tac dung nguge nhau d6i véi

adnh sing phén cuc).

Hén hop ddng lugng cha céc chat I va II d6 12 hén hop racemie: acid (%)
tartric.

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

Acid L(-) tartric khéng gip trong thién nhién, cé thé diéu ché bing cach
phéin déi acid (%) tartrie.

Acid () tartric c6 rit it trong rudu nho so véi acid D(+) tartric; thudng
thu dugc bang téng hgp héa hoc.

Acid mesotartric duge diéu ché bing cdch dun néng & 160° acid D(+)
tartric véi nude, vi § diéu kién nay xdy ra racemic héa mét nhém CHOH trong

phén tit.
Trong nganh Dude, acid tartric ding dé lam nuéc chanh tartric, siro acid
tartric.

15.1.5.5. Acid citric (acid 2-hydroxypropan tricarboxylic)

HOOC-CHz—é—CHz—COOH
OOH

Acid citric c6 trong cdc loai qua chanh, cam, quyt, budi, dau, man...
Trong dich qua chanh c6 khoang 8% acid citric.

Acid citric khan ¢6é nhiét d¢ néng chay 153°C.

C6 thé tdng hop acid citric tit glycerin qua mét s8 giai doan. Acid citric
dugc san xuit trong céng nghiép bing cach 1én men cic chit dudng (glucose,
saccharose, mat mia) nhé vi ndm Aspergillus niger.

. Acid citric duge ding 1dm d8 uéng gidi khat, 1am chit giai ddc khi bi ngd
doc kiém.



15.2. PHENOL ACID

Phenol acid c6 thé coi 12 dAn xudt cta acid thom, trong d6 nhém hydroxyl
lién két tryc tiép véi vong benzen.

Nhiéu hop chét phenol acid ¢6 ¥ nghia trong ¥ - Dude hoc.

15.2.1. Acid monophenol

Acid monophenol don gian nhit 123 HO-CsH,~COOH, c¢6 3 déng phan tuy
theo vj tri cia nhém —OH trén vong benzen:

COOH COOH COOH
o™ @L
OH
Acid o-hydroxy benzoic H
(acid salicylic) Acid m-hydroxy benzoic Acid p-hydroxy benzoic

Quan trong hon ca 12 déng phan ortho acid salicylic. Tén goi acid salicylic
xudt phat ti ti€ng Latinh Salix - lidu. Trong vé cdy liéu c6 chita glucosid 1a
salicin. Khi thuy phan salicin thu duge mét alcol-phenol 1a saligenin
HO-C,H,~CH,0H. Khi oxy hda saligenin thi dugc acid salicylic.
15.2.1.1. Trang thdi thién nhién

Acid salicylic ton tai trong mot s6 cAy:

- O trang thai tu do: trong cay diu tdy, ciy vién chi.

~ O trang thai ester, két hgp dudi dang heterosid trong cay Lao quan thao
(Gaultheria procombus), tit d6 ngudi ta chiét tinh ddu Wintergreen,
thanh phan chinh 1a methyl salicylat.

15.2.1.2. Phuong phdp diéu ché

Phuong phép Kolbe-Schmitt (1885), hién nay van thudng dugc si dung:
cho téc dung CO, 1én natri phenat & nhiét d¢ thudng duéi ap suit 4-7 atm, sau
dé dun va khéng vugt qua 140°C. Hiéu suit dat 95-98%:

ONa

OH OH
COONa 150 COOH
+ CO, —> —

Phéan lap acid salicylic bing cach acid héa méi truong, acid salicylic két
tia va duge tinh ché bing cich thang hoa.

Co ché phdn ung: phan dng xay ra la do tan céng 4i dién ti cia CO, vao
ion phenat:



>

Chd §: v6i kali phenat va nhiét d6 > 140°C thi phan tng nay chu yéu tao
ra acid p-hydroxy benzoiec.

15.2.1.3. Tinh chdt vat ly 0O
IL

Tinh thé hinh kim khéng miu, thiang hoa dudec, nhiét d6 £ o
néng chay 159°C. R4t it tan trong nude, tan trong alcol, @ i
cloroform, ether. C4t kéo duge v6i hoi nude (cdu tric chelat noi):

Y

15.2.1.4. Tinh chét héa hoc
a. Tinh chdt cia nhém carboxyl:
- Tinh acid: acid salicylic (K, = 105. 10%) manh hon so véi acid benzoic
(K, = 6,3.10%). Cé thé tao mudi véi base hodc véi carbonat.

COOH COONa
OH Na,CO, OH
2 —_ 2 + CO, + HO

Natri salicylat duge diing 1am thude chéng thap khép va giam nhiét.

— Tao clorid acid: cho tiac dung thionyl clorid (SOC),) véi acid salicylic sé&
tao clorid acid ctia acid salicylic:

Cfo

COOH cl |
OH SOCl, OH

-~ Tao ester:
+ Tao methyl salicylat:

Cho tic dyng acid salicylic véi alcol methylic ¢6 du, xdc tic H,80, sé tao
methyl salicylat:

OOH COOCH;
OH CH,0H | OH
—
H,SO,

Methyl salicylat 1a chdt 1ong, c6 mui dic trung, nhiét d6 s6i 223°C, 'dﬁng
. xoa b6p ngoai da, chita thap khép. _



+ Tao phenyl salicvlat (galol):

) Thudng nguoi ta diéu ché phenyl salicylat bing cach cho tac dung POCL, 18n
hén hdp acid salicylic va phenol dun néng. Phan tng xay ra qua 2 giai doan:

1) POCI, tac dung v6i acid salicylic tao ra clorid acid cda acid salicylic:

ch C:’O

OH cl
OH OH
3 + POCl, ~——> 3 + H,PO,

2) Clorid acid ctia acid salicylic tac dung véi phenol tao ra salol:

0 s

Cl 0~CgH;
OH OH
+ HO-CH; —» + HCl

Salol 14 ch&t két tinh, nhiét d6 néng chdy 43°C, rit it tan trong nude.
Trong-Y hoc, salol duge diing trong mét s6 bénh dudng rudt.

~ Decarboxyl héa: acid salicylic d& bi loai nhém carboxyl hon cac acid
thom. Khi dun néng nhanh thi bi thay phan thanh phenol va CO,:

b. Tinh chét cua nhém hydroxyl phenolic:

— Ester héa: khi dun néng acid salicylic v8i anhydrid acetic thi nhém chie
phenol bi ester héa tao thanh acid acetyl salicylic (aspirin):

COOH COOH
CH N CH C: Pyﬂdm O-E-CH3

il + CH,COOH

“‘0
Aspirin 14 chat két tinh, nhiét do néng chay 137°C, Aspirin dugdc ding
trong Y hoc d& 1am thudc ha nhiét, gidm dau...

— Tae dung vdi Fe(1Il) clorid:

FeCl; tac dung v6i acid salicylic cho mau tim; khéc véi cic phenol, phan
ng mau nay xay ra khéng nhiing § trong dung dich nudc ma cdn & trong dung
dich aleol.

¢. Tinh chét cua cd hai nhém chize:

-

— Tao cac mudi kép:



T4c dung véi hvdroxyd kiém hoic kiém thé dung du:

COOH COONa
@ + 2NaOH — ° @ + 2H,0
"OH ONa
=l J Dinatri sallcylat
C-OH HO Pun nong
H * o @ il
: 0’ HO' O—éa
Calci salicylat

Khi dun néng acid salicylic véi nude voi sé tao tia calci salicylat. Phan
{ing nay cho phép phan biét acid salicylic véi cac déng phan cua né. Acid m- va
p-hydroxybenzoic khéng cho phan ting nay.

- Alkyl héa:

Dinatri salicylat c6 thé tac dung véi mot tdec nhan alkyl héa, cho phép
ester hé6a nhém carboxyl va ether héa nhém chiic phenol (a). Khi xa phong héa
bdi dung dich KOH, chi cén lai nhém ether (b):

COONa COOR COOK
@, ONa + ZXR @ OR HOH OR
(KOH)
(a) (b)

— Tao xanthon:

Khi dun néng trong su c6 mat cia tdc nhan hit nude, hai phén td acid
salicylic ngung tu véi nhau d8 tao xanthon:

@[E‘C’H H‘}%@ @‘*j@ + 0, 4 20

Xanthon
— Tao phenyl salicylat (salol):
Dun néng acid salicylic 8 200°C trong binh kin sé& tao phenyl salicylat:

Q 0
CiOoH Ho -0

@[ o ——»©|: ©+C02+2H20
OH HOOC OH

d. Tink chdt cia nhén thom:

- Cong hgp: hydro héa véi Na/ethanol, s& tao acid B-ceton véng, chdt nay bi
thuy phén tao acid pimelic (duéi dang mudi natri):



COOH H COOH H COGH COONa

OH 3y, (\thH O  HoH _ OONa
H (NaOH)
Acid pimelic
% (mu6i natri)
~ Thé& 4i dién ti (Sp):

Nhém -OH (nhém dinh hudng ortho va para) vd nhém —COOH (nhém
dinh huéng meta) huéng su thé i dién ti vio cie dinh 3 va 5. Vi tri 5 it trg
ngai, 1a vi trf dé bi tdn céng. Ngudi ta ¢6 thé quan sat didu nay & cac phan ttng
sulfon héa, nitro héa va phan itng ghép ddi v6i mudi diazoni;

COOH COOH
OH H,S0, OH
—_— + H,0
HO;S
Acid 5-sulfosalicylic
COCH COCH
OH . HNO e . OH
O,N
Acid 5-nitrosalicylic
COOH COOH
+
O [cH~N=N]ar- LUH
> + HC
CGHS_N =N

Acid 5-azobenzen salicylic

Céc halogen tac dung véi acid salicylic cho cing nhiing sin phim nhu
khi tac dung véi phenol. Phan ting bt diu bdi decarboxyl héa acid salicylic
thanh phenol:

COOH Br
OH Br OH 3Br OH
— O —3 + 3HBr
-Co, | Br Br

15.2.1.5. Ung dung
_ Acid salicylic 1a chét trung gian trong téng hgp hitu cd c$§ diéu ché cac
dan xuét salicylic khac nhau. Acid salicylic ¢6 tac dung sat khuin va diét ndm
ky sinh trén da.
Acid p-hydroxybenzoic va nhat 12 nhiing ester cia né duge ding 1am chat
bdo quan:



COOR

H

Alkyl p-hydroxy benzoat
(chat bao quan)

R = CHy Metyl p-hydroxy benzoat (Nipagin)
R = C;H;: Propyl p-hydroxy benzoat (Nipasol)

Cac chat nay cé tac dung sat khuin, diét ndm nén duge ding lam chat
bao quan mét sb loai thudc va nude ngot giai khat.

Dan xuat p-amino cta acid salicylic (acid p-amino salicylic hay P.A.S) 14
thudc khang lao.

COONa
OH

NH,
P.A.S sodic
(thudc khing 1ao0)

15.2.2. Acid polyphenol
15.2.2.1. Acid protocatechic (acid 3,4-dihydroxy benzoic)

"Trong thién nhién, acid nay cé trong ciy héi. Acid protocatechic dudge
tong hdgp tit pyrocatechol theo phudng phap Kolbe-Schmitt, hodc bang cach
dun néng véi dung dich amoni carbonat & 140°C trong néi hap:

COOH

. -
—
@\OH OH
H H

Acid protocatechic

15.2.2.2, Acid gentisic (acid 2,5-dihydroxy benzoic)
. Diéu ché acid gentisic bing cach dun néng hydroquinon véi KHCO, & ndi hp:
COOH

or = g”
2 —a
HO HO

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

 Tén tai & trang thai tu do d ché, v3 s6i, ngit bdi tu... Trong tanin, acid galic
ton tai & dang ester héa giiia 2 phén tit acid galic dugc goi acid metadigalic:



7
COOH H c\/
HO Q o
HO GH Ho—’ : il
H @ “OH
Acid galic HO

Acid metadigalic

Thuang ngudi ta diéu ché acid galic bing cich thiy phan tanin bing men
ho#ic bing acid loang.

Acid galic 12 ch4t két tinh, mau tring, tan it-trong nudc lanh, tan nhiéu
trong nudc noéng, alcol, ether. Khi dun néng dén 210°C thi phan huy thanh

CO, va pyrogalol.

La mft polyphenol nén acid galic rat dé bj oxy héa. Trong méi trudng
kiém, né bi héa niu ngodi khong khi. Acid galic kh't héa bac ti dung dich
AgNO,, do d6 dude sit dung lam chat hién hmh trong ky thuét anh. Véi FeCl
acid galic cho mau xanh- cten duge dung dé dzeu ché& mét s6 muec.

Mbt s8 ester cla amd galic, nhu propyl galat ¢6 thc dung chéng oxy.

15.3. ALDEHYD ACID VA CETON ACID (OXO ACID)

Aldehyd acid va ceton acid 1a nhiing hgp chit mang nhém chiic carboxyl
—COOH va nhém aldehyd hoic nhém ceton.

. . . . O
Ch4t don gidn nh4t cua aldehyd acid 14 acid glyoxalic: H,C—COOH

Chat don gidn nhat clia ceton acid 1 acid pyruvic: CH3_(|%_COOH
: O
15.3.1. Danh phap

~ Aldehyd acid: coi aldehyd acid nhu 1 dan ch4t cha acid carboxylic, trong
~ d6 hydro cta goc R dude thay bing nhém formyl :-—C:’g
3 2 1
%:C_ CHTCHT"Cng
Acid 3-formyl propanoic
~ Ceton acid:
+ C6 thé doc nhém carbonyl ceton bing cach ding ti€p ddu ngit ceto:

CH;—C—CH,—COOH

Acid 3-ceto butanoic -
(acid B-ceto butyric)



+ Coi ceton acid nhu 14 din chat cua acid carboxylic, trong dé hydro cia
gbe R duge thay bang goe acyl: R-C—
‘ 0

CH;~C~CH,~COOH

Acid zicetyl acetic

— Theo danh phdp quée t&, got tén cua aldehyd acid va ceton acid theo tén
cla acid tudng {ng va thém ti€p d4u ngii oxo va vi tri cia nhém earbonyl:

CH;-—(I’I.‘-*COOH CH;—C—CH,—COOH
O
Acid 2-oxo propanoic Acid 3-oxo butanoic

15.3.2. Phuong phap diéu ché

Mot s6 aldehyd acid va ceton acid ¢6 trong thién nhién. Acid glyoxalic c6
trong qua xanh; acid pyruvic 12 san phdm trung gian trong qué trinh chuyén
héa glucid va lipid trong cd thé dong vat.

C6 thé téng hgp aldehyd acid va ceton acid bang cAc phuong phép sau:

15.3.2.1. Oxy hdéa hydroxy acid

Tuy theo su c6 mat ctia nhém chiie alcol bac nhit hay béic nhi cé trong
phén tit hydroxy acid, ta s& duge aldehyd acid (a) hodc ceton acid (b):

[O]

a) H,C-COOH —>  H-C—COOH
H
[O]

b) R-CH-COOH el R-F-—COOH
H .

15.3.2.2. Tw clorid acid qua nitril
Chuyén clorid acid thanh nitril, réi thity phan nitril:

R—g—Cl + KC=N -— R-C-C=N %}r R—(IZ—COOH

6 0

- - a-Cetonacid
Phuong phap nay dung dé diéu ché a-ceton acid. o
15.3.2.3. Tiz ddn chdt gem-dikalogen ciia acid ™~ -
' JH0 _-H,0
R—é——COOH -:—z-i-_—;ﬁ;- [_R—/C;—COOH] —Zy ‘R--F_COOH
' ) “LHO OH '



15.3.2.4. Diéu ché Bceton acid

i Cho tac dung hai phén tit ester trong su ¢ mit cta natri ethylat (phan
" {ing ngung tu Claisen (1887)):

C,H,ONa
CH3“'C'_OG2H5 + CH3"'C""OC2H5 '-——-_.;..

Ethyl acetat CHj—ﬁ—CHQ—?“OC:sz + CH,OH
Ethyl aceto acetat

Natri ethylat bt mét proton & carbon « cfia nhém chic ester va
carbanion duge hinh thanh. Carbanion thuc hién thé 4i nhan (Sy) trén phan
ti ester thit hai:

% <)
CH0 + H-CH,~COOCH; ~—> CH.ONa + :CH,—COOC,H;
S :
CH3_€:CZH5 b CHr((';H(?%g;czH -
: CH,—COOC,H; 2 >

O
|
- CH3‘— é_ CHz“ CO()CzHS G CZH 5093

15.3.3. Tinh chAat

a) Aldehyd acid va ceton acid do trong phén tit ¢6 nhém carboxyl va
nhém aldehyd hofic nhém ceton, nén cé cée tinh chat ctia acid va céc tinh chit
ctia aldehyd hodc ceton (Vi du, nhém acid cho phén ing tao muéi, tao ester;
nhém carbonyl cho phdn Ung cfng hgp acid hydrocyanic tao cyanhydrin, cong
hgp véi natri bisulfit tao hgp chét bisulfitic, phan {ng ngung tu tao oxim,
‘hydrazon...).

b) Do nhém carbonyl >C=0 14 nhém hit dién td manh (hiéu tng -1} nén cae
aldehyd acid va ceton acid c6 tinh acid manh hon acid carboxylic tuong ting.

¢) Do anh huéng tucng h8 clia 2 nhém chic trong phan td, nén cic o-
ceton acid va B-ceton acid dé ding loai nhém carboxyl.

Vi du: acid pyruvic khi dun néng trong méi trudng acid sulfuric lodng sé&
bi loai nhém carboxyl dé thanh aldehyd acetic, con acic} aceto acetic rit khong
bén ngay ca 6 nhiét d6 thudng d& loai nhém carboxyl d€ tao thanh aceton.

15.3.4, Chat dién hinh
* Acid pyruvic
Acid pyruvic 13 ceton acid don gidn nhat: CH3—F—COOH



Lin dAu tién ngudi ta diu ché dude acid pyruvic bing cach dun néng
acid tartrlc, tu d6 sinh ra tén goi clia acid nay (pyros néng, ngon lda). Phan
{ing tién hanh c6 thé qua céc giai doan: -

— C02 e HZO
HQOC:-CH-CH-COOH —— HC—CH-COOH ——
H (I)H OH OH
Acid glyceric
H,C=C—COOH — CH;C-COOH
‘ OH _ .
Acid a-hydroxy acrylic Acid pyruvic

(dang enol cta acid pyruvic)

Acid pyruvic 1a chat .Iéng sanh, khéng mau, s6i ¢ 165°C, hoa tan trong
nuéc véi bt ky ty 18 ndo. La sdn phdm trung gian trong qué trinh chuyén héa
glucid va protid trong o thé déng vat.

* Acid aceto acetic (acid acetyl acetic, acid B-cetobutyric)

CHy—C~CH,~COOH
0

Acid aceto acetic 1a B-ceton acid don gian nhat, chat khéng bén.

Acid aceto acetic 12 sdn phim trung gian trong qué trinh chuyén héa
lipid trong cd thé do su oxy héa khéng hoan toan ctia acid B-hydroxy butyric:

[O]
CH;—CH(OH)-CH,~COOH —> CH;~C—CH,—COOH

Acid aceto acetic d& bj loai nhém carboxyl dé tao thanh aceton:

- -CO
CHrg—CHz-COOH s 3,--g—cﬂ3
Do réi loan trong qua trinh chuy&n héa glucid va lipid, acid aceto acetic
khong duqlc chuyén héa hoan todn, thira i trong co thé va thai Ia ngoal theo
nudc tidu. Vi viy, ngudi ta tim thay acid aceto caetic trong nude tleu cua ngudi
bi bénh dai thio ducng.

Ester ethylic clia acid aceto acetic (ethyl aceto acetat):
CH;~C—CH,—COOC,H;

0

la chat 16ng khéng mau, s6i 8 nhiét d6 181°C (kém theo phin huy mét phan).
Ester nay c6 § nghia vé mit Iy thuyet va nhiéu dng dung trong téng hop hiu
cd (d8 didu ché cac methyl ceton, céc hgp chat di vong...).



15.3.5. Ciu tao héa hoe ca ester ethylic etia acid aceto acetic

Ester ethylic cua acid aceto acetic ¢6 y nghia quan trong trong nghién
ctu hién tudng hd bién ceton === enol.

‘Ester aceto acetic cho mét sd phan tng khéng thé giai thich dudc bing
4

cdng thie A
0

CH3_$I:_CH2HC:OCZI I

Thi du: ch&t nay tdc dung duge v6i natri kim loai (nhu 1a ¢6 nhém
hydroxyl trong phin tl); cdng hop dudge véi brom (nhu 14 ¢é lién két déi C=C);
tic dung véi dung dich FeCl; cho mau tim d4c trung cua nhitng chat c6 nhém
—C=CZ . 83 di ¢6 chc phan fing trén 12 vi ester aceto acetic tén tai duéi hai

dang ceton va enol.

Nguyén tit hydro cla nhém methylen —~CH,~ trong phin ti ester aceto
acetic 4 giita hai nhém carbonyl nén c6 d6 linh déng cao. Do hai nhém
carbonyl hiut dién ti (hiéu ng - I) nén hydro cta nhém —CH,~ linh ddng cé
thé tach ra tit carbon va cdng hdp vao nhém carbonyl ceton, tao ra nhém

—C=cZ goi 12 nhém enol:

OH
H
CH3—C—(:J—(I'J—OCZH5 === CH,~C=CH-C—OCH;
~»~H H
Dang ceton Dang enol
(92,5%) | (7,5%)

Su tao ra dang enol 13 thuan nghich. Kha néng tu d6ng phin héa thuan’
nghich d6 dudec goi la hién tugng hé bién ceton - enol. O nhiét d6 phong, ester
aceto acetic dang ceton chiém 92,5% va dang enol chiém 7,5%. Nhiing dang
nay cé tinh ch&t khic nhau va c6 thé phan lap, nhung sau khi da dudc phan
lap thi m&i dang s& nhanh chéng chuyén sang dang kia cho d&n khi cin bing
gita hai dang dudge thiét 1ap. L. Knorr (1911) lam lanh ethyl aceto acetat trong
dung dich ether-hexan dén -78°C, dang ceton két tinh duge tach ra (dang nay
c¢6 nhiét d6 néng chiy -39°C). Nhung khi dang ceton két tinh nay bi chuyén
thanh dang 10ng thi m6t phdn chuyén thanh dang enol, cAn bing dugc thiét
1ap khi dang enol dat 7,5%.

Dang enol clia ester aceto acetic dugc bén héa Ia nho tao thanh hé lién
hop va lién két hydro ndi phén ti:



q -
HE & ;‘cl:\cﬁjc:H S

/w\H"\ Lién ket hydro

Hé lien hop néi phan tir
Dang enol clia ester aceto acetic

- '-
. .
. .
' i\
. .
1 v
.
. H
AL .
.
. .

H3 bién ceton - enol th'uang xay ra 3 nhiing phan ti c6 hai nhém

carbonyl & vi tri B d6i véi nhau:—illfmz—g-j

Ham lugng ciia méi dang hd bién (dang ceton va enol) phu thude vao ban
chét héa hoc ctia ching, vao nhiét d9, dung méi... Chuyén héa tuong hé gita
dang ceton va enol rit nhay véi xtic tic base va & mic d§ nhé hon bdi xic tac

acid.



Chuong 16

DAN CHAT CUA ACID CARBONIC

MUC Tléu

1. Trink bay cf:tp’c cau tao va goi d
carbonic. :

Bén thin acid carbonic khéng ¢6 tac dung sinh hoe nhung nhigu din chat
cla né lai duge sit dung &8 didu tri mt 88 bénh va duge ding 1am & nguyén liéu
trung gian trong tdng hgp hitu cd. Cac din chit cia acid carbonic dugc chia

lam hai loai:
~ Din chat khong chia nito.
—~ DA&n chit chita nito. _
Mot s6 hgp chat hitu cd sau ddy dugc coi nhu 12 din chit cla acid carbonic.

i
OH OH NH-C-R
0=C? = 0=C{
Son T FRm, T O_QNHz — C‘NH-*(I;—R
Acid carbonic  Acid carbamic Ure Ureid

Trong gido trinh nay, ching ta xét mdt s6 dan chit cta acid carbonic
dugc sit dung nhiéu trong téng hdp hitu co.

16.1. DAN CHAT KHONG CHUA NITO CUA ACID CARBONIC

16.1.1. Phosgen (carbonic diclorid, carbonyl clorid, cloroformyl clorid)
Cl
|

Phosgen khéng phai la mét hdp chédt hitu cd, nhung né dugc dung lam
nguyén liéu ddu dé diu ch& mét s6 hop chat hitu cd.

0=

16.1.2. Ester ctia acid carbonic

-

16.1.2.1. Cloroformiat
O= CfCl
~TO-R



La ester ciia acid cloroformic. Pude didu ch& bing cich cho alcol tae dung

v01 phosgen.

Cl ; Cl
o - HC
O‘ C‘Cl + HO—-C,H; —>~ O-_C:O-—CZHS + 1
J Ethyl cloroformiat
16.1.2.2. Diester carbonie (dialkyl carbonat)
OR
O=CL
OR .
Thudng diéu ché& bang cach cho alcol du tic dung véi phosgen:
Cl OR
e — +
O C:Cl + 2HO-R — O C:OR 2HCI

16.2. DAN CHAT CHUA NITO CUA ACID CARBONIC

Khi thay th& mot trong hai nhém —-OH cta acid carbonic béng nhém
—NH, dudc acid carbamic.

Né&u thay th& 2 nhém —OH bing 2 nhém —-NH, thu dudc ure:

OH OH NH,
O= 0=C_ — 0=(C
Con SN, NH,
Acid carbonic Acid carbamic Ure

6.2.1. Ester ctia acid carbamic
Acid carbamic khong tén tai 3 dang tu do ma thudng gip 6 dang mudi
cua acid hoic dang ester.

NH, _NH,
O= O=
C:ONH4 C‘"‘CJR
Amoni carbamat Ester ctia acid carbamic

Ester cua acid carbamic ¢6é tén chung la urethan.

* Diéu ché amonicarbamat:

Ngudi ta cho carbondioxyd phan tng tryc ti€p véi amoniac hodc cho tac
dung 2 khi d6 trong dung méi tra tinh nhu aleol hay ether ddu hoa.
O NH;

0} + NH, B
] — OCQ,

0=C=0 + NH; — [o=c:NH;

. * Diéu ché urethan:

+ Téc dung ctia amoniac véi cloroformiat hay alkyl carbonat.



_OGls _OC,H;
= = —_— =C_ - C
cL 1 + 2NH, 0=C NH, + NH,/CI
_OC,H; _OGC,H;
=C.. — = + 5
0=cl, o NH, 0 _C?-NHz C,H,OH

+ Ngung tu alcol v6i isocyanat.

NHR
O=C=N-R + ROH —» 0=C¢
"O-R'
Céc ester cta acid carbamic 1a dang ket tinh bén viing. Mt s6 urethan
dudc dung 1am thudc gidm dau va thuée nga. Vi du:

— Ethyl carbamat (con goi la urethan) lam thuoc an thén, gdy ngu nhe.
Chét nay con ¢6 tac dung ngin can su phat trién cdc mam thyc vat va

khéi u 4c tinh clia d6ng vat (tuy vay tac dung ndy yé&u).
- Meprobamat duge ding lam thufec an thian kha phé bién,

¢sHy
O—CH;— ?M CH—O_
CH, ,C=0
NH, H,N
Meprobamat
(2-methyl 2-n-propyl 1,3-propandiol dicarbamat)

o=C

N

16.2.2, Ure

Khi thay thé 2 nhém -OH cta acid carbomc bing hai nhém -NH, thu
duge ure. Nguoi ta coi ure nhu amid hoadn toan cta acid carbonic, do dn con

dudc goi 14 carbamid.

OH NH
0= O=C7. 2
C:OH NH,
Acid carbonic Ure

- Ure la chat thai tri trong qua trinh chuyén héa chat dam ctia co thé
dong vat. Hang ngéy, cd thé ngudi 16n thai qua nude tidu khoang 28 - 30g ure.
Trong mau ngudi ¢b 0,25 - 0,30% ure.

16.2.2.1. Phuong phdp diéu ché
— T nguyén liéu thién nhién:

Ure c6 nhiéu trong nudc tidu. Mudn phén riéng ure, ngudi ta ¢6 can nude
tiéu, sau d6 cho tac dung véi acid nitric dam dic sé thu du‘:cic két tua nitrat ure

khé tan.

- Phan ting téng hgp ure trong phong thi nghiém:

Lin dau tién, Wohler da tong hgp dudc ure bing cach dun néng
amonicyanat trong dung dich nude 8 100°C.



N .
: — HzN_ Cf:NH e HZN‘“ C— N}'Iz
ONH, OH !

Iso ure s Ure

A

— Trong ¢bng nghiép, hién nay ngudi ta sAn xult ure bang cach d6t néng
carbon” dioxyd véi amoniac & 130° véi ap sudt 50atm tao ra
amonicarbamat, chit nay loai nuéc va tao thanh ure:

Bing phudng phap nay, ngudi ta difu ché ure lam nguyén liéu téng hop
thudc, chat déo va phéin bén.

16.2.2.2. Céu tgo

Dung phuong phap do chinh x4c cic khoang cach nguyén ti trong phéin
t ure bing phuong phép tia X, thu duge két qua nhu sau:

C-0 : 1,262 A
C-N : 1,335 A

D& so sanh khoang cach lién k&t nay véi cac hgp chat khac, ching ta xem
xét d6 dai ctia lién két C—O va C-N trong céc truong hop saw:

Trong cic phén tit khéng lién hop, khoang cach C-0: 1,43Ava C=0:1,21

1] o o
A.Con C-N:1,47Ava C=N:1,27 A.

Nhu vay, khodng cach C-O trong ure dai hon trong ceton, con khoang
céch C-N thi ngén hon trong amin.

Ngudi ta con thdy phén td ure ndm trén mat phing va d6i xing, géc tao
thanh khoang 120° (NCO la 121° va NCN la 118°), bing phuong phap tia X
ngudi ta khong xac dinh duge cdc nguyén td hydro ma phai duing phuong phéap
céng hudng tit hat nhin va phuong phép nhiéu xa céc ndtron. Bing phudng
phap d6, ngudi ta thdy cac nguyén tit hydro ndm trén cing mat phing véi 2
nguyén ti khéc trong phén tit. Ngudi ta két luan ring trong phén ti ure ¢é su
lién hop nhu trong amid cta acid carboxylic nhung lién hop manh hon giila
chc dién tit n clia nbi ddi C=0 véi dién tit dfc than cda céc nguyén tit nita. Sy
phén bd electron c6 thé biéu dién bing cong thic gidi han sau day:

. = -Q

H@H Ho O
(u: @ et a &_e
HEN"' ~-NH, --— HzN* —NHZ -~ HZN— HNHz
1) (2) (3)
5()
O
128+ ] 1P8 )
_ hay H;N=C=NH,
Céac dién tif duge phan b8 chit yéu theo cdu tric 2 va 3 vi momen ludng
cuc cia ure 16n (n = 4,56D). |



16.2.2.3. Tinh chat

Ure la chat két tinh khéng mau, d6 chay 132°C, d& tan trong nudc, khé
tan trong alcol, khéng tan trong ether va hydrocarbon.

Ure tham gia mét 6 phan ng sau:
- Tinh base:

Cung nhu cac amid, ure 1a mét base y&u, tuy vay né vin c¢6 kha ning tao
mudi véi mot s6 acid nhu: khi tae dung vdi acid nitric va acid oxalic thu duge
ure nitrat va ure oxalat it tan trong nuéec.

CO(NH,),. HNO, va [CO(NH,),].C,H,0,
- Phdn iéng thuy phdn:

La mét amid, ure dé dang bi thuy phan khi dun néng véi dung dich acid
hodc kiém.

HN-C-NH, + H0 —= (O, + 2NH,

Day 12 nguyén tic dé dinh lugng ure trong mau (dinh lugng NH, bing
" phuong phap so mau véi thude thit Nessler).

Men urease c6 thé hydrat héa ure d&n amonicarbonat:

NH + H,0O NH + H,0O ONH
O=C 2 0=C<0NH42 = =Conm,
2 4
Carbamat Amoni carbonat

— Phan tng deamin héa tao biure:

Khi dun néng ure tif tit d€n 150-160°C, hai phén td ure sé& loai di mét
phén tit amoniac tao biure.

0=C _NH, NH,
“NH, - NH, Ozc\NH
_ /NHZ =C\
O“C\NH NHz
2 Biure

Biure 13 chét rin, ¢6 d6 néng chay 193°C.
— Phadn ing oxy héa:

Néu dung hypobromid, kiém theo phuong phép difu ché amin cla
Hoffmann, thu dugc hydrazin, chit niy oxy héa ti€p tao ra nitd va nudc.

NH

oe (NHz + NaOBr +2NaO H —= Na,CO, +H ,0 + NaBr + H,N-NH,

2 Hydrazin
H,N-NH, + 2Na6Br —> N} + 2H,0 + 2NaBr



: Phan ting nay dung dé dinh lugng ure bing céich do thé tich khi nits tao
thanh.
— Tao phic:

Ure c6 kha ning tao phuc v&i nhiéu loai hgp chét mach hd (n-alkan, acid
trong chit béo). €4ac phan ti ure thutng két thanh tinh thé theo hé théng hinh
td dién lidn hop bing lién két hydro. Khi tao phic trong mang, tinh thé dé
bién dang thanh hinh lyc Iang d61 xtng v4i chc phéan ti ure doc theo dinh hinh
ling tru 6 canh giéng nhu t6 ong. Cac loai phiic nay dude su dung dé phin
riéng hydrocarbon alcol, acid... c6 mach thing va dai.

16.2.3. Ureid
Ureid 12 din ch&t cha ure thu dude do thay thé mdt nguyén tit hydro cla
nhém NH, bing g6c acid.

NH, NHCOR
O= : S S O=
C<NH2 KNHZ
Ure Ureid
Ngudi ta coi ureid 12 san phim acyl héa clia ure.
ﬂé’ g o
NH HO-C—R NH-C—-R
o=Cc{ _* + —> 0=C< + 2H,0
NH, Ho—g—R NH-C-R
0]

Khi ngung tu ure véi ester clia acid malonic thu duge malonyl ure (acid
barbituric):

0
|
NH, CHs—0-C NH-C_ -
=c{__ * + CH, — 0=C, CH, + 2C,HOH
NH, CH~0-C NH-C~
o} o)
‘ Acid barbituric

Acid barbituric 1a chit két tinh, it tan trong nudc, tdc dung nhu mét acid
manh; nhifu d&n chat alkyl héa & nhém ~CH, duge ding 1am thudc ngu.

0
NH-C  CH NH& H
O=Ci :qzs O—-C' Czs
NH—g CHs NHg'CGHS

Acid 5,5-diethyl barbituric =~ Acid 5-ethyl-5-phenyl barbltunc
(Veronal) - (Luminal) '



16.2.4. Thioure
Thioure thudng duge didu ché& bng cach cho H,8 tac dung véi eyanamid.

NH,
N=C-NH, + H.S — = el
s 2 2 S C\N}{Z

Vé héa hoe, thioure rit giéng ure.

V& duge 1y, thioure cé tac dung rat y&u dsi véi vi khuin lao nhung khi
thé géc phenyl yao nguyén ti hydro & nhém NH, thu duge diphenyl thioure
(con goi 12 thiocarbanilid). Nhiéu d&n ch&'t ctia hop chit nay cé tic dung khang
vi khuén lao r5 rét.

H,N-C-NH, —_— CeHs—NH~C-NH-CgH;
S S

Céc din chit cta diphenyl thioure hién dude sit dung trong diéu tri lao,
hui. Ngoai ra né con cé tac dung khang khuén, tri ndm...

Thioure ¢én lam nguyén liéu diéu ché thude sulfathiazol, thiobarbituric
va chat déo. Thioure ciing ¢6 kha ning tao phiic véi cic phan ti nhd c6 nhanh
hay déng vong (nhu turmeron trong tinh diu nghé, ascaridol trong tinh dau
giun...). Vivay, ngudi ta c6 thé sit dung thioure d8 phan lap cic hop chat trén
hoic kiém nghiém chiing.



Chuong 17

AMIN

MUC 'nE'u

dmimo alcol vd amz;io phenol

17.1. AMIN PON CHUC

17.1.1. Binh nghia, cdu tao, phén loai

Amin 13 din chit cha amoniac khi thay thé cic nguyén td hydro cia
amoniac bing cic goc hydrocarbon. Ty theo s8 gdc hydrocarbon thay thé
nguyén tit hydro trong phéin tit amoniac ma c6 cac bac amin khée nhau nhu

amin bac 1, bac 2, bac 3 vA muél amoni béc 4.

H—I;I—H
H

R’ R"
I_+
R-NH, R-NH-R'  R-N-R' R-N-R' [X-

Amin béc 1 Amin bac 2 Aminbac3  Mudiamoni bac 4

Céc géc hydrocarbon ¢6 thé 12 alkyl, aryl, di vong.

Cau tric khéng gian ctia amin tuong ty amoniac. Trong phén td
amoniac, nguyén ti nitd § trang thai gdn nhu lai hoa sp® va tao thanh 3 lién
két o (sp’-s) gilta 3 orbital sp® ciia nitd véi orbital s cia 3 nguyén ti hydro.
Cap electron khéng lién két ndm trén orbital sp® thit tu:

N, N, N, A
H/g “H R/P{ “H 'R’Q. “H R/Iz R

LA

Amoniac - Amin



Amin ¢6 c8u trie hinh thap, vi vay cic amin bac 2, bac 3 v mudi amoni
bac 4 véi cac géc hydrocarbon khic nhau cé tinh khéng tring vat - anh
(chirality) tudng tu nhut cia alkan, c6 thé tén tai hai dang déi quang:

¥ |
X" C\\Z x \ >z
k4 Y
1 alkan chiral 1,amin chiral

Tuy nhién, cic d6i quang ctia amin khéng thé phan riéng duge vi 2 d5i
quang clia ching dé& dang chuyén héa cho nhau. 3 trang thai chuyén tiép,
nguyén td nits clia amin cé trang thai lai hoa sp%

X X

F

Yk ;Y
\NS N~ Laij ho4 sp?

/
ZX\X YZ/Z

SN

Lai hod sp?
Trén nguyén ti nitd clta amin con cip electron khéng lién két ¢é vai trd

quan trong trong céc tinh chit hoa hoc clia amin nhut tinh base, tinh 4i nhan.

17.1.2. Danh phap, d6ng phan

17.1.2.1, Danh phadp

a. Danh phdp IUPAC .
— Cac monoamin bc nhit c6 thé duge goi tén theo hai cich chinh sau day:

+ Néu tén cia hydrocarbon tuong tng réi thém tiép vi ngit “amin”.
+ Neéu tén cuia gdc hydrocarbon tuong ting réi thém tidp vi ngit “amin”.

- Vidu: . _ NH, NH,
e O Q
CI‘I3"' CI‘Iz"NHz CH3' éI"I"‘ CHz“' CI‘Iz‘ CH3
Ethanamin 2-Pentanamin Cyclohexanamin Benzenamin

(Ethylamin)  (1-Methyl butylamin) (Cyclohexylamin) (Phenylamin)

- Céc amin bic 2 va baﬁ 3 déi xing (R,NH va R,N) duge goi tén bang céch
thém ti€p ddu ngit di, tri vao trude tén gbc hydrocarbon rdi dén it “amin”,



Vi du:
(CsHs),NH (CHs)3N
Diphenylamin Triethylamin
— Cac amin bac 2 va bac 3 khéng d6j xing (RR'NH, R,R'N va RR'R"N) dudc
goi téh theo 2 cach chinh sau diy:
+ Goi tén nhu din chédt thé & N ctia amin bac 1 14y theo mach dai nhat).
+ Neéu tén cua cac nhém thé R, R, R” (theo thi tu A, B, C) réi dén tu

“amin”.
Vi dl.‘l: H3 .
CH3_ CHZ_ N - CHz_ CHZ_ CH
N-ethyl-N-methyl-1-propanamin
(Ethylmethylpropylamin)
- Nguyén tit N mang 4 nhém thé thi tich dién duong va duge goi 1a ion amoni.
Vi du: CH,NH, CT
Methylamoni clorid
b. Danh phdp théng thuon
: pnap 4 & ., NH, NH,
— Céac amin thom (arylamin) c6 thé goi tén CH,4
nhu arenamin. :
Hai amin thom don gian nhit duge goi il o-Toluidin
12 alinin va toluidin. D6 1a cic tén théng (Phenylamin) (o-Tolylamin)

thuong duge IUPAC luu dung.

17.1.2.2. Pong phén

Cac hdp chat amin ¢6 dong phén cfu tao do c&u tao mach carbon va do vi
trf nhém amin trong mach.

Vi du: C,H,,N ¢é cac déng phan sau:
— Céc déng phan amin bie 1:

CH3"CH2_ CHz_ CI‘Iz"' NHZ 1-Butanamin

CH;—CH-CH,—NH, 2-Methyl-1-propanamin
H;

CH;~CH,—CH-NH, 1-Methyl-1-propanamin

3
3
CH;—C—-NH, 1,1-Dimethyl-cthanamin

3



Céc dong phéan amin bac 2:

CH;~CH,—CH,~NH-CH, N-Methyl-1-propanamin
CH;—CH,-NH-CH,—CH;  N-Ethyl-ethanamin
~ Céc déng phan amin bac 3: -

CH,—CH,~N-CH, N,N-dimethyl-ethanamin
3

17.1.3. Phudng phap diéu ché

17.1.3.1. Nguén géc thién nhién

Trong thién nhién, amin duge phan bé réng rii trong dong vat, thue vat
Vi du: trimethylamin [(CH,);N] & dang lién hdp ch trong cdc mdé dong vat
chuyen thanh dang tu do khi protid bi théi rita, né tao nén mui dic trung cla

nhiéu loai ca.

, Alcaloid 14 hgp chit amin c¢6 trong thuc vat. T nhua qua thuée ph1en
(Papaver somniferum) ngudl ta tach dudc morphin 1a hdp chit ¢6 chiia nhém
amin bac 3 ¢6 tic dung giam dau duge dung trong nganh Dudc nhung né ¢6 tac

dung phu 14 gy nghién.

Quinin 14 mét alcaloid lin ddu tién tach dudc ti vbé cdy canhkina
(Cinchona sp. Rubiaceae) moe 6 nam M§ duge ding lam thudc chita sét rét
cing ¢6 nhém amin béc 3.

Quinin

Ti cdy ba gac (Reuwolfia serpentina) ngudi ta di tich dude reserpin
dung lam thuée ha huyét ap c¢6 chita nhém amin bac 3.




Mot sb alealoid khac ciing c6 khung giéng morphin nhu codein, thebain
cling c6 trong thuc vat.
17.1.3.2. Phuong phdp diéu ché

a. Alkyl hoa: theo Hofmann

Phan ung alkyl héa theo Hoffman 12 phan {ing th& 4i nhén (Sy) cua tac
nhén ai nhén 14 amoniac va cdc amin véi cic alkyl halogenid.

Sd d6 phan ing nhu sau:

FH, + RX — RNEX 2 RNH, Aminbac!l
RNH, + RX — R,NH,X P> R,NH  Aminbac?
R,NH + RX — R3NHX QI_L- Ra N Amin bac 3

R;N + RX — R,NX  Muéiamonibac 4

Phan {ng alkyl héa amoniac va cic amin khéc xay ra theo co ché thé ai
nhéin ludng phin ti. Trong thuc t&, phuong phap nay thudéng thu dude hén hop
cic amin c6 bac khac nhau va ca mudl amoni bac 4:

: (- HX) : (- HX)
Amin bic 1 Amin béic 2
— RN 2. rE
Amin béc 3 Muéi amoni béc 4

Céc amin thom do anh hudng hidu ng -M ctia nhdn thom lam gmm tinh
41 nhén cta amin thom so vdi amin mach hd. Vi vay ti anilin 1 amm thom
bac 1 tac dung vdi alkyl halogenid chithu dude amin bic 2.

@mz . cHL  — UﬁHZCHZ(.ZGH;l g

Hetizyk clorid Benzyl phenyl amoni clorid
+NaCl, CO,, H,0 l NaHCO,

@NHCHzCeHs

Benzyl phenyl amin

Phuong phép nay thudng dugc st dung dé diéu ché amin mach hd cac bac
va c6 tén la phan ing Hofmann. Theo kidu phan ing Hofmann, ngodi viéc
ding tic nhan alkyl héa 1a alkyl halogenid nguéi ta con ding cic alkyl nitrat



hoic dialky] sulfat cho tic dung vdi duhg dich amoniac trong mitGe hoic trong
aleol va sdn phim thu duge cling 12 mét hén hop cic bic amin va mudi amoni
bac 4.

Vi du:
NH, + CH;0-SO,-OCH, ~—  CHyNH,
| Amin bac 1

(CH)N  <— (CH);N ~— CH;N H-CH,
Muéi amoni bac 4 Amin b&c3 Amin béc 2

Xuét phat tit phthalimid véi alkyl halogenid s& thu duge alkyl amin bac 1
theo so d6 phén dng sau:

0
LR N N-R
HOH g
Phthalimid - - Alkyl phthalimid
Coo"
RNH, + @
Aminbicl COO

Tu phthalimid trong méi trudng ki€ém tao thanh ion phthalimid & mgt
tdc nhan 4i nhan, khi tde dung v4i alkyl halogenid tao thanh alkyl phthalimid
sau d6 alkyl phthalumd bi thay phin tao thanh alkyl amin b4c 1. Phuong
phép nay cb tén 1a téng hdp Gabriel.

b Tiz cde hop chdt amid

~ Khi khit héa bing LiAlH, tit cic amid khac nhau s& thu dugc cic amin ¢6
bac khac nhau c6 s6 nguyén ti carbon bang cac amid ban ddu:

H
R-C=0 + LiAlH, 1L R-CH,-NH, + H,0 + AP* + Li*
NH, | Amin bic 1
Amid
H [H] H
Og—N(CH3)2 + LiAIH, —— O<CH2—N(CH3)2
Amid th€ 2 l4n ' | Amin bac 3

— Thoai phian Hofmann: amid tac dung vdi cée hypoclorid hoic hypdbromid
kim loai trong dung dich nudc s& thu dugc amin bac 1 c6 s8 nguyén ti
carbon it hon amid ban dédu 1 nguyén tit carbon::



R—-C-NH, + NaOX —» R-NH, + CO,} + NaX
(hodc X,/NaOH)

Co ché phan tng nhu sau: °

H  OH-

R-C-NH, + B _C-N~ R-C-N-B
Nk fz—"‘RgN\Br—(_'ﬁ';a;' 5 r
N-bromamid Anion N-bromamid
- - _ Chuyénvi .
R-C-N-Br —> R-C-N + :Br ———» R-N=C=0
T 6 o Hofmann
_ Isocyanat
Acyl nitren | ‘Hzo
R-NH, + CO, <— R-N-C=0.
H OH

Acid carbamic
c. Tit hop chdt chiza nito

— Khit héa hop chét nitro:

Dung phudng phap khii hoa hgp chat nitro tao ra amin bac 1. Vi hop chit
nitro mach hd khéng bén dé& giy nd nén phuodng phép nay chi sit dung cho céc
amin thom. T4c nhin khd hoa thudng dung 12 kim loai trong méi trudng acid
(Fe, Zn, Sn/HC]) hoédc hydro phén ti ¢6 xic téc.

Ar-NO, + 3Fe + 6HCl —> Ar-NH, + 3FeCl, + 2H,0

Phudng phéap nay thudng duge sit dung dé diéu ché cic amin thom.
Vi du:

NO, ' [H] - NH,
@ Fe /HCI @ b EED
Phan ding qua cic giai doan sau: |

UNO; 'H O,Nzo 2H UNH—OH @rNHz
THO _"' —
A

Nitro benzen Nitrosobenzen ~ Phenylhydroxylamin Anilin

Phuong trinh téng quat;:

N02 NH2 .
@' + 3Fe + G6HCl —» @’ + 3FeCl, + 2H,0

Vai tré clia xde téc c6 thé giadi thich nhu sau:



Fe + HCQ - FeCL, + 2H
FeCl, + O + H, O —=  2FeCL(CH)

Sét IIT hydroxyclorid
FeCl,(OH) + Fe + H,O — 213'6304 _+ FeCl, + 10HCO

Trong qua tnnh phan tng chi ¢dn ding 2-3% HCl so véi phuong trinh
phan ing ly thuyét vi trong qua trinh phan dng sinh ra HCl. Ludng Fe cin
thiét dé khit héa hdp chat nitro duge tinh theo phuong trinh phén dng:

NO, NH, -
4@’ + 9Fe + 4H,0 —» 4@ + 3Fe,0,

Phan tng khit hod nitrobenzen thanh anilin véi tdc nhan khit Fe/HCI c6
tén 14 phén ting khit Zinin.

Ciing c6 thé ding cac kim loai khac nhu Zn, Sn... trong méi trudng acid
dé khit héa céc hop chit nitro thom thanh amin bac 1.

Vi du:
CH, CH,
Ny Za/HQ G
e ——
[H]
(CH;), (CH;3),
1-Methyl 2-nitro 1-Methyl 2-amino
4-isopropyl benzen 4-isopropyl benzen

Khi khit héa hop chit polynitro thdm bing kim loai trong méi trudng
acid thi tdt ca cdc nhém nitro bi khit thanh nhém amino cdn véi cic tic nhan
khi nhu: natri sulfid (Na,S), amoni sulfid (NH,),S), amoniac trong alcol
(NH,/ROH)... thi chi 1 nhém nitro bi khit thinh nhém amino.

Vi du:
Fe /HC] @NHZ
NO; " NH:
Q m-Diamino
NO; (NH).S NH;
m-Dinitro
NO,
m-Nitro
O:N NOz NsS O:N NHz
(Glucosc@H
Aczd picric Acxd plcramw

(2,4,6-Trinitro phenol) (Z-Ammo 4,6-dinitro phenol



— Khit hoa hdp chat chiia nitg:
+ Khtt hoa hgp chat nitril:
Ding tac nhan khtt 1a hydro phén ti véi xtic tde (Hy/Ni, Hy/Pt...) hodc

diung LiAlH, trong méi trudéng ether thi nitril bi khd thanh amin bac 1
c6 cung €0 nguyén ti carbon vdi nitrik:

H,/Ni
R = CN _ #”“ R "CHz_ NHZ
Nitril ety Amin bac 1

+ Khi hoa hgp chit imin (azomethin):

Cac hgp chat ¢6 nhém carbonyl (aldehyd hodc ceton) tac dung véi
amoniac hodc amin sé tao thanh imin (:C=N— ). Imin con goi
12 base schiff hoic azomethin. Céc imin mach hd khéng bén, dé bi
khtt héa tao thanh amin véi tac nhéin kh 1 hydro phan ti véi xiic tac
kim loai ning (Hy/Ni, H/Pt..):

- H,0)
R-C=0 + NH, ———> R-C:NH + HO

Imin
>C=0 + RNH, - >C=NR —> _CH-NHR
Imin Amin bic 2
+ Khi héa hop chit oxim:
H,/Ni
R~CH=N-OH -—*-“E'—b- R-CH,~-NH, + H,0
Oxim [H] Amin bac 1
+ Khi héa hdp chat isonitril:
H,/Ni
R-N=C —i— R—NH-CH,
Isonitril H] Amin bac 2

d. Tit hop chét carbonyl (phén itng amin héa khil)

Khi cho cic hgp chat carbonyl (aldehyd, ceton) tic dung v8i amoniac
ho#c cac amin bac 1, bac 2 cé mit tac nhin khi héa sé thu duge amin bac 1,
bac 2, bac 3 tudng tng.

_'f__}_I_H...L._... \CH-NHZ
H,/Ni -
Amin bic 1
SELS° RN, . ScH-NHR
-~ N ~
Mgl Amin bac 2
_."'__,.P‘IHI" SCH-N? R
H, /Ni = “R

Amin bac 3



NaBH,CN _CH,
CHOH . “~cH,

Cyclohexanon N N-Dlmethyl cyclohexylamit
(hiéu suit 85%)

“"’"

e. Tz alcol

Amin bac 1, bae 2, béc 3 ¢6 thé duge didu ché L alcol bing cach cho hdi
alcol va hoi amoniac qua oxyd kim loai hodc bét kim loai (Fe, Al...) nung néng.

Phuong phéap nay duge stt dung trong coéng nghiép dé diéu ché cic amin:

+ NH
. | - tf » R-NH, + HO
ARE e Amin béc 1
+ R'NH
R-OH - {é" » R-NH-R' + H,0
SRuds Amin bac 2
———>  R-N-R' + H0
Xuc tac I&"
Amin bic 3

g. Tt dan chdt halogen

St dung phan ing thé 4i nhéin clia amoniac véi din chit halogen thom &
diéu kién nhiét d6, aAp sudt cao. Phudng phap nay it sit dung vi hdp chat
halogen thom khé cho phan ting thé 4i nhén:

Cl Cu. NH.
O + NH, s - @ * + Ha
200°C/ 65 atm

Ngoai ra con mét s8 phuong phap khac dé diéu ché amin nhung it dude
su dung nhu phudng phép di tit aldehyd formie véi cae formamid, qua trinh
16n men, phuong phap chuyén vi...

17.1.4. Tinh chat vat 1y

Amin mach hd 13 nhﬁng chéit khéng mau, tan trong nude. CAc amin mach
hd cé tit 1 dén 3 carbon & thé khi. Nhﬁng amin mach hd ¢6 phén t lugng nhd
t16p theo 1A nhiing chAt 16ng ¢6 mui ddc trung clla amoniac. Amin thom 12 céc
chit rin hoiic Iong khong mau nhung khi tzep xuc v6i khoéng kh1 thi d& bi oxy
héa lam thay d6i mau. D6 tan trong nude ciia ciac amin giam khi phin ti
lugng ting.

Do c¢6 lién két hydro gitta cac phén tlt nén amin bac 1, bac 2 c6 nhiét db
s61, nhiét d6 noéng chéy cao hon hydrocarbon tucng {ing. Amin bac 1 cé nhiét
dd s61 cao hon amin bac 2 va bac 3 ¢6 cung trong ltidng phén tu. Sau day la
hing s6 vat Iy ctia mét s8 amin.



Bang 17.1. Hang s6 vat ly cia mdt s6 amin

STT | Tén theo danh phap qudc t& ?: ::cg (Eﬂg} (:;'} :;in 5
1 | Amino methan CH3NH, -93,6 -6,3 0,696
"2 [Amhoethan | CHNH, | 832 | +166 | 0706
3 |N-methyl aminamethan | CHyNH CH, | 922 | 69 | 0685 |
4 |Neethylaminoethan | (CHJNH | -480 | +659 | 0732 |
"5 | Aminobenzen (Aniin) | CHsNH, | 60 | 184-186 | 1,022 |
6 [N-methylaniin | CHNHCH, | -57 | 194-196 | 0989 |
7 |NNdimethylantin | CHN(CH);, | 25 | 192-194 | 0956 |
NH,
8 | 4-methyl anilin 44 -45 200 - 201 1,046
3

17.1.5. Tinh chat héa hoe

Tinh chat héa hoc clia amin gém ¢6 cace tinh chit do cidp dién td p cla
nitd nhu tinh chét base, tinh 4i nhin. Ngoai ra cdn c6 cac tinh chit cua géc
hydrocarbon do anh hudng ¢tia nhém amino.

17.1.5.1. Tinh chét chung ctia amin bdc 1, bédc 2, bdc 3

a. Tinh chdt base

Do c&u tao phan td, nits clia nhém amin c6 cap dién tif p chua tham gia
lién k&t nén cé thé coi ching nhu nhitng base Lewis nhu alcol, ether nhung do
dd 4m dién cua nitd nho hon oxy do dé amin cé tinh base manh hon alcol,

ether.

Trong dung dich nuéc, amin c6 cin bing sau:

RNH, + HOH =—=
[RNH,] [OH]
Kb =
o (RNH,]
RNH, + HOH ===
g - [RNH:[HO]

K, va K; & didy c6 méi lién -hé:'

va

[RNH,]

@ o
RNH, + OH

RNH,

+

@
H,0



Gifng nhit amoniae, cdc amin mach hd d& tac dung véi acid, tham chi ca
véi acid y&u nhu acid carbonic (H,CO,) d& tao mudi ciia base amoni thé:

Vi du:
CH,NH, + HC —»> [CH,NH,)Cl _hoic CH,-NH,.HCl
Methylamin Methylamin hydroclorid

Nhitng muéi etla amin véi acid gidng véi musi cha amoniac & chd chung
12 nhitng chat két tinh, tan dugc trong nudc. Trong dung dich nudc chiing tén
tai dudi dang hydrat ciia hhiing base amoni tuong tng.

Vidu: [CH,NH,) OH
[(CH,),NH,] OH
[(CH.),NH] OH

Nhung hydrat nay trong qua trinh dién ly sé tao ion OH". Tuy nhién,
chung gidng véi cic hydroxyd amoni la d& bi thuy phén tao thanh H,O va
amin 8 ngay nhiét d6 thudng hodc khi dun néng nhe. _

Vi vay, mudi acid cla amin rit d& bi ddy ra khéi muéi ciia né khi tac
dung véi base:

[(CH)NHIQ + KOH —= (CH)N + KCI + H,0

V6i amin mach héd, do khi thay thé nhung nguyén td hydro trong
amoniac bing nhung géc alkyl nén tinh base cia chung sé tdng, manh hon clia
amoniac vi cac goc alkyl c6 hiéu ing diy dién ti (+I), ]am giju thém mit 46
dién td trén nitd cia nhém amin.

Céc amin thom, do dnh hudng cla hiéu dng lién hgp hiit (-M) clia nhéin
thom nén tinh base giam di.

R-NH-R > R-NH, > NH, > Arfim,

Nhu viy tinh base clia amin mach hd manh hodn amoniac va ting theo
thit ty: amin bic 2 manh hon amin bﬁc 1 va amin béac 1 manh hdn amoniac.
Amin béc 3 ngoai hiédu tng +I ctia gdc alkyl con cé6 anh hudng ctia hiédu ting
khoéng gian lam glam tinh base nén tinh base khong tuan theo quy luat nhu

amin bic 2 va amin béc 1.

Cae amm thom cé tinh base y&u hon amin mach hd vi amin thom bac 1°
yé&u hon ca amoniac.

Tinh base y&u di 14 do 4nh hudng ctia hiéu tng lién hgp +M cua déi dién

ti tu do trén nitd véi nhén thdm ho#c néi cach khéc 1a do hidu tng hit dién ti
-M ctia nhin thdm lam gidm mat 4§ dién t tu do trén nito do dé Iaim giam

tinh base:



+ {+)
NH, NH,

& i - 0 -

Tinh ba&e clia amin cén phu thude vao cdu tao gbc hydrocarbon. Néu gée
hydrocarbon cé nhom th& cé hidu ting diy dién ti (+I, +M) s& lam téng tinh
base va ngudc lai néu ¢6 nhém th& c6 hidu dng hiit dién tu ( I, -M) sé lam glam
tinh base. Hiéu ing khéng g1an ciing c¢6 anh hudng dang ké dén tinh base cua

amin. Sau diy 1a tinh base ctia mét s3 amin.

Bang 17.2. pK, clia mét s6 amin

Hgp chit amin
STT = pK,
Tén Cong thirc cau tao
1| Amoniac | NHs e 475 .
2] Methylamin | . CHMNH; = 438
. Dimethylamin | (CHNH 323 |
I Trimethylamin | (CHSN i 220
N . Ethylamin .. | CHCHNH, . 325 |
.6 | Detylamin 4 . (CHCHNH  |....306
7| Tnethylamin I (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 02N—<:\}NH2 13,00 |

b. Phan ing alkyl héa (phdn izng Hofmann)
Céc hgp ch&t amin bac 1, bac 2, bac 3 déu cho phan tng alkyl hoa véi d&n
ch4t halogen tao thanh cic hgp chidt amin cb bac cao hon.

RNH, B5 RNMHR 5 R-N-R —> [R,NIX

Amin béc 1 Amin bac 2 . Muéi amoni bac 4
Amin béc 3

Phan ting nay dude st dung d¢é diéu ché cic amin mach ho.



c. Phan ing oxy héa

Amin dé bj oxy héa. Qua trinh oxy héa phu thudc vao ciu tao cia amin
va tac nhén oxy kéa.

- Amin mach hd bi oxy héa tao thanh cac chat khac nhau tuj} theo b4dc amin:

RNH, f é R-NH-OH N—alkyl hydroxylamin
2
0
R-NH-R -(—-)-—r- R-N-R N,N-dialkyl hydroxylamin
H
(0) IF(+J (-) _
R—E-—R W R—IINT*-O N-oxyd amin bic 3
2>
R

— Amin di vong thom dé bj oxy héa tao thanh cac hop chét ¢6 mau tity theo
tac nhén oxy héa:

— CH,COOH —
Pyridin N-oxyd pyridin
Amin thom: dé bi oxy hoa. Tity theo didu kién va tac nhan phan ting ma
san ph&m tao thanh khéc nhau trong d6 c6 quinon va cic din chit do cdu trie
thdm bi pha v8. Anilin 13 mét amin thom bac 1 khi bi oxy ho4 tao thanh cac
san phdm khac nhau:

( O ) . @,N‘z O
H,S0

Acid permonosulfuric Nitmsobenzcn

NHOH
©)
NH, KMnO, / H,SO, dac
@ — Quinonimin p-Quinon
CoHls CoHs
() . N, N N N NH,
NaClQ, / Na,Cr,0, @ QND U@j

Manh ctia den anilin

Getls
1@:)01 (Cl,/ NaOH) UNmz@mz

Pseudo mauvein (tim hoa ca)




d. Phan éng vdi acid nitre (HNO,) -

Khi amin phan ing vél acid nitrg thi tuy theo cdu tao ciia amin s€ tao
thanh cac san phdm khéc nhau: .

— Amin bac 1: Tuy theo cfu tao ctia géc R tao thanh san phdm khéac nhau:
phan gng tao thanh din chat dla-mlc Diazoic mach hd khéng bén con
diazoic thom bén viing hon.,

+ Amin mach hd bac 1:

!r-r!--m'!r

------------ H,O
R-NjH, +,O¥N-OH —>» R-N=NFOH — R-OH + N}
Dén chat diazoic :
Dén chat diazoic mach hci khéng bén bi phén huy tao thanh alcol va
giai phéng nitd.
Phan itng nay dudc diing dé dinh lugng amin mach hd bac 1 bing cach
do thé tich nits dugc gidi phéng (phusng phap Van-Slyke).
+ Amin thom béc 1: tao thinh mudi diazoni bén trong méi trudng acid
va ¢ nhiét d6 lanh (0 - 5°C).

Ar—NH, + NaNoO, —(f———s-c-l;c—;— [Ar—N=N]| X
Vidu:
NH, X
@ + NaNO,/HQ 2225 l@’ =N &

Phenyl diazoni clond
Cd ché ciia phdn dng nhu sau: Phan 1ing giita amin bac 1 véi acid nitro
goi 14 phan {tng diazo héa. Phan (ing nay xay ra qua hai giai doan:
4 .
* Giai doan 1: Tao tac nhan NO (dang hoat déng cta acid nitrd ¢ méi

truong acid):
+ -+
ON-OH + H* —2f o N-OH, — H,0 + N=O

+
* Gial doan 2: Tac nhin NO phan dng v6i amin bac 1. Diy la giai doan
cham, quyét dinh téc d6 ctia phan #ng diazo héa:
+ Cham

Ar-NH, + H(?H —— Ar-NH-N=O + H,0 + H%
N:
A-NH-N=0  anh N=N-OH

Ar-N=N-OH —=»  [Ar-N=N|] & + HO
' Hop chit diazoic (mu6i diazoni)



Hop chat diazoic chi bén 8 méi trddng acid. Vi vAv phén @ng tién hanh &
moi trmmg du acid vé cd dé 6n dinh mudi diazoni va hda tan, chuyén amin
thanh mudi tranh phan dng phu:

[Ar—N=N|iCl_+ HINH-Ar —» Ar-N=N-NH-Ar + HCI

_____________

# Triazen
—~ Amin bjc 2:

Amin bac 2 mach hd va thom cﬁng cho phan @ng vdi acid nitrd tao thanh
N-nitrosamin ]a chat 16ng s4nh mau vang, khéng tan trong nuéc:

e e

R-N{H__+ HON=O0 —> R-N-N=O + H,0

~ Amin bic 3: Amin bac 3 khé cho phan tng véi acid n1trd Amin mach hdg
bac 3 hdu nhu khﬁng phén dng. Amin bac 3 thom xay ra phan ing véi
acid nitrd nhung khéng phai vao nitg cta nhém dinh chic amin ma x3y
ra phdn dng th& nhém nitroso vao vi tri para ctia nhan thom so véi nhém

&I'III].'.I.

R
N@—H + HON=0 — N~ )-N=0 + HO

Vi du:

(CHQ;N—@H + HO-N=0 —» (CHg)ZN—Q—N=O + HO

p-Nitroso N,N-dimethy] anilin
Céc hgp chit p-nitrose arylamin thudng la cidc hdp chit ¢6 mau.
Phan ing véi acid nitrd duge ding dé phéan biét cic bac amin.
17.1.5.2. Tinh chdt chung cia amin bdc 1, bdce 2

Do nguyén tit hydro trong nhém dinh chic nén amin bac 1, bac 2 ca
mach hd va thom déu cho chung mét s6 phan ting sau:

a. Phan dng acyl héa

Amin béac 1, bac 2 khi cho tac dung véi acid hitu cd va cac din chit cia
acid (halogenid acid, anhydrid acid) sé tao thanh amid thé:

—~ Amin bac 1:

0
R-NH, + R-=COX  —» RL-C:/NHR + HX
Aminbic1 Halogenid gcid Amid th€ 1 lin



Vi du:
i
O,NH2 CH;—CO._ o UW-C—CHs
+ 0 e
CH;—CO
Anilin = = 7 Acetanilid

~ Amin bic 2:

R
R-NH-R, + RCOX —» R'—,&-N:R’ + HX
2

Amin bic2 Amid_thé hoan toin
Vi du:
NH-CH, N-C-CH,
Cr + CHCOO — CH,
N-methyl anilin N-methyl N-phenyl acetamnid

Phén iing acy! héa duge stt dung trong téng hop hitu cd dé bdo v& nhém
amin vi amid tao thanh khéng bén dé bi thiy phan dé tao lai amin ban diu.
b. Phdan ing vdi hop chdt co kim (RMgX)

Diy 1A phan #ng cta hydro trong nhém dinh chitc. C4c hop chit amin
bac 1, bae 2 khi phan ng v6i hop chit cd kim s tao thanh hydrocarbon tuong
ing véi gbc hydrocarbon ctia hgp chat co kim. Phan wng nay duge s dung dé
dinh lugng amin béc 1, bac 2.

R-NH, + CHMgX —> R-NH-MgX + CH[
Amin bac 1 '
R-NH + CHMgX —» R-E-ng + CcHt

R

Amin bac 2
c. Phan ung vdi aryl sulfonyl clorid tao thanh sulfonamid

Céc amin béc 1, bac 2 do con hydro trong nhém dinh chifc amin nén khi
phan tng véi aryl sulfonyl clorid tao thanh cic sdn phdm c6 kha ning tan

hodc khéng tan trong dung dich kiém.
— Amin b4c 1: tao sdn phdm tan trong dung dich KOH hojc NaOH.

R-NH, + ArSO,Cl —> Ar——SOz-E-R + HC

Arylsulfonamid (I)

~ Amin béc 2: tao sdn phdm sulfonamid khéng tan trong dung djch NaOH
ho#c KOH.



_R
R-NH + ArSO,C1 —» Ar-SO;N(,  + HCI

Arylsulfonamid (II)

Aryl sulfonamid @) con hydro trong nhém dinh chic nén tao duge mubi
kiém tan, trong khi sulfonamld (II) khéng con hydro trong nhém dinh chiic vi
thé né khéng tao duge muébi kiém tan hay néi cach khéc sulfonamid (II) khéng
tan trong kiém.

— Amin bac 3 khéng cho phan {ng nay:

Phan idng ctia amin bac 1, bac 2 véi cac aryl sulfonyl clorid dude st dung
dé tdng hdp cac sulfamid khac nhau ¢6 nhidu ting dung trong nganh Duge.

d. Phan ting véi halogen
Tao thanh dan chat halogen ctia amin:

A ; X X
. LCHD . a2 R-N7
Na,CO, /H,0 . (- HX) X
' : " N-halogen amin 'N,N-dihalogen amin
R-NH tOHD . Nex
B Na,CO, / H,0 B

N-halogen amin

Phan ing cia amin b4c 1, bac 2 véi halogen xay ra trong méi trudng
kiém yéu.
17.1.5.3. Tinh chdt riéng

a. Amin bdc 1

Céc amin mach hg va thom bac 1 ¢6 mét s8 phan ing dic trung nhu tao
mui, tao mau dude sit dung d& nhan biét chung

— Phan dng tao isonitril (carbylamin):

R-NH_"Clh. ¢ 3KoH |
I W J;CQHE ~—— R-N=C + 3HO + 3H,0
e Isonitril

Isonitril hay carbylamin cé mui d&c trung duge ding dé nhén biét amin
bic 1 va ing dung trong phén tich kiém nghiém ddc chat.

- Phan iing tao imin (hay azomethin):

---------------

R-NH, + o;t<|:~—R' —> R-N=C-R'_ + H,0

-



Amin béc 1 tie dung véi cac hdp chat ¢4 nhém carbonyl (aldehyd, ceton)
tao thanh hgp chat imin €C=N-) hay con goi la base Schiff hay azomethin.

Imin caa aldehyd goi 14 aldimin, imin cita ceton goi 14 cetimin.

Cic imin cua amin thom bac 1 la nhing chit rdn két tinh, c¢6 nhiét 4
néng chay xac dirh, mau tit ving nhat dén vang dam. Imin mach hd khong
bén ¢dn imin thom bén viing hon mach hd. Phan ting tao imin dé x4y ra 8 mbéi
truong kiém yéu, trung tinh hodc acid yéu cén moéi trudng acid manh khéng
bén, dé bi phan huy.

Phan ting nay duge ing dung dé dinh tinh amin thom hay hgp chit carbonyl.
Imin khéng bén dé bi thuy phan cho amin va hgp chat carbonyl ban dau.

b. Amin thom

Céc amin thom ¢6 nhém dinh chidc gin truc ti€p trén nhin thom do anh
hudng ctia nhém amin ¢é nitd ma trén nitd cdon dbi dién ti tu do, 1i8n hgp véi
nhin thom lam tdng kha ning thé 4i dién ti ciia nhan thom va dinh huéng
vao vi tri ortho va para so v6i nhém amino (quy tic th& Holleman).

(+)

5588

Coéng thu‘c gi6i han

Amin thom dé cho phén tng thé& 4i dién tit vao nhan thom nhu halogen
héa, sulfon héa, nitro h6a. Khi d6 cic nhém thé s& gén vao vi tri ortho, para.

— Halogen héa:

Anilin ]4 m¢t amin thom bac 1 cho tac dung véi Brom/H,0 & nhidt d6
thudng sé tao thanh dan ch4t thé€ 3 1dn & vi tri ortho, para khé tan trong nude:

NH2 NII!

@ + 3Br, /H,0 Br O Br

2,4,6-Tribromo anilin
NHZ NH2
Br,/H,0 Br Br

H3 3
2,6-Dibromo 4-methyl anilin

Musn c6 d4n chat 1 14n th& thi phai acetyl h6a nhém amin trude réi sau
d6 méi cho tac dung véi brom trong méi trusng CH,COOH khan:



(CH,C0%,0 Bn
———— F-
CH,COOH khan
NHOOCH3 NHCI)CI‘I3 N NI‘IQ NH2
; . t Br HO -~ t _Br
+ —_—— +
H +
o-Bromo acetanilid o-Bromo anilip
p-Bromo acetanilid p-Bromo anilin

San phdm 1a mét hén hgp 2 déng phén ortho va para bromo anilin trong
d6 dong phéan para bromo anilin chi&m t§ 18 cao hon.

NH, NHCOCH; NHCOOCH; NH,
CH,COOH B, B yo Br
—'——_—l- i ——
Pyridin : H*
3 3 3 3
2-Bromo 4-methyl anilin
— Sulfon héa:
NH,
180-200°C 180°C
. . .
NH, NH,S0, H

@ e @ : l
—_— pum—
NH, NH,
Sulfat acid anilin o SO;H
L_100°C Q .
O;H

(15%)
Acid o-amino
benzen sulfonic

(85%)
Acid p-amino
benzen sulfonic
— Nitro héa:

Nhém amino dé bj oxy héa vi vdy mu6hn nitro héa cic amin thom thi phai
kh6a nhém amino bing phan tng acyl héa dé bao vé nhém amino trudc khi
lam phéan {ing nitro héa. Khi nitro héa xong thi thiy phén trong méi trudng
acid dé gidi phéng nhém amino tu do.

Vi du:
NH, NHCOCH;
@ + CH,COC — + HCl
(9) CH.COOH
(CH,C0), Acetanilid (CH,4 )

-(N. -phenyl acetamnid)



NHCOCH; NHCOCH;

HNO, / H,S0, éj,z\ro2
(*=15C) *
NO, o-Nitro acetanilid
p-Nitro acetanilid
.':':_ NHZ ) s i NH‘Z
H,0 NO,
HY "
NO, o-Nitro anilin
p-Nitro anilin

Khi nitro héa amin thom bac 3 thudng tién hanh trong méi trudng acid
acetic sé cho hiéu sudt cao:

N(CHa), N(CH),  NCHy,  NCi,
@ HNO, @Noz X . NO,
CH;COOH _
T NO, Ni
N’Na?lﬁ?; thyl 2-Nitro-N,N-dimethyl  2,4-Dinitro-N,N-dimethyl
anilin anilin

17.1.6. Chat dién hinh

17.1.6.1. Amin mach hd
a. Methyl amin  CH3~NH,

Methyl amin la ch&t khi, nhiét d¢ séi 1a -6,3°C ¢6 mui djc trung cia
amoniac.

b. Dimethyl amin  CH,~NH
3

Dimethyl amin la amin bac 2 mach hd. N6 ton tai § trang thai khi ¢6
nhiét d6 s6i 1a +6,9°C. C6 mui gidng mii amoniac. Trong thién nhién, né duge
tao thanh tit cA uon hoc ti protid déng vat thoi rita.

c. Trimethyl amin  CH;—N-CH,
3
Trimethyl amin 13 chat khi, séi & +2,8°C. Cé mui ca uon.
Ba amin mach hd trén dudc ing dung trong tdng hgp héa duge dé tong
hdp mot s6 thude cé chita nitg.

17.1.6.2. Amin thom

a. Anilin @,NH;;



Anilin 14 chit 16ng, c6 nhiét d6 s6i 13 182-183°C, it tan trong nude. PE lau
trong khéng khi anilin bi bin mau thanh mau sadm do bi oxy héa.

Anilin duge ding trong nganh eéng nghiép héa duge dé téng hop ra cac
ch&t dung lam thuée va cic phim nhudm.

b. Toluidin =
Co 3 déng phén:

NH, NH, NH,
o™
- CH,
o-Toluidin m-Toluidin - H;
p-Toluidin

— o-Toluidin la chAt 1ong c6 nhiét dd s6i 1la 200-202°C, dgg = 1,008. It tan
trong nude, tan trong alcol, ether.

- p-Toluidin la chat ran két tinh cé nhiét do séi la 44-45°C. Dé tan trong
cac dung méi hitu co.

= m-Toluidin 14 chat 1éng c6 nhiét d¢ s6i 1a 203-204°C, d2; = 0,990. ft tan
trong nudc, tan trong cac dung méi hitu cd nhu alcol, ether oxyd.
Ca 3 déng phén cua toluidin ¢é nhiéu ting dung trong céng nghiép hoa
chat, cong nghiép héa dude dé téng hop thude, phdm nhudm...
17.2. AMIN PA CHUC - DIAMIN

Trong cic hgp chidt amin da chitec thi nhém diamin mach hé va diamin
thom cé nhiéu tng dung hon ca. C6 thé goi tén cac diamin theo hai cach:

—~ Néu tén cua hydrocarbon + ti€p vi ngit “diamin”.

— Néu tén cta gfc da héa tri kidu “ylen” + tiép vi ngit “diamin”.

Vide: H,N NH
H,N-CH,—CH,~CH,—CH,~NH, 2 _Q_ 2
1,4-Butandiamin 1,4-Benzendiamin
(Tetramethylendiamin) (p-Phenylendiamin)

Diamin thé hién tinh chat déic trung clia amin ngoai ra con cé thém céc
tinh chat dic biét.

Phenylen diamin c6é 3 déng phan:

NH, NH, NH,
o Q
NH,
o-Phenylen diamin ~ m-Phenylen diamin NH,

p-Phenylen diamin



Do cdu tao phéan ti khiac nhau ma 8 déng phidn nay ngoai cac tinh chit
chung con cb thém cac tinh chat dic biét,

17.2.1. Phan (*ng vdi acid nitrd
Céc diamin cho phdn iing véi acid nitrd tzo thanh sin phdm khac nhau:

~ o-Phenylen diamin: phan vng diazo héa chi vio 1 nhém NH, sau dé

ngung tu tao thanh hgp chit vong ngung tu:
NH, HNO, N=N-OH| .H,0 N,

X s | X == L7
NH, (NaNO,/HX) NH, | N

0-5°C iy

~ p-Phenylen diamin: phan iing diazo héa ca hai nhém NH, tao thanh
mudi diazoni:

+

NH, . NEN] X
HNO,
NaNO, / HX

NH, (0-5°C) N=N] X

— m-Phenylen diamin:

H,
NH, NaNO, N=N[iX__H NH,
Q NaNQ, / HX Q (- HX)
NHz (0'50 C) NHZ
H,N H,N
N=N NH e G
(0-5°C)
NH, N=NJiX_.
LN

H,N | _
H NH, N=N©-NH2
( ) N=N§’;\>’ NH;

‘ H,

- - Phim mau Bismark



17.2.2. Phan ng déng vong

Trong 3 déng phén clia phenylen diamin chi ¢6 ddng phan o-phenylen
diamin d& cho phan ung déng véng, cén p-phenylen diamin va m-phenylen
diamin khéng cho phan @ng nay.
17.2.2.1. Phén ting déng vong vdi acid carboxylic

Tao thanh benzimidazol thé:

H
L l
NH, HO\ -2H,0 N\
_ NH, §) - N
Alkyl benzimidazol

17.2.2.2. Phdn téng déng vong véi a-dialdehyd hodc a-diceton

Tao thanh din xuit quinoxalin (benzopyrazin):

ool bt £ 1

@[}ﬁ?‘f:::«s::% > 28 I’N*E"R

NH, OFC-R B

o-Phenylen diamin Dén chat dialkyl
quinoxalin

Céc hop chit phenylen diamin thudng dung dé téng hdp phim nhudm
(nhudm téc, 16ng thd, len...) ching it dude diing lam thude vi dge tinh cao.

17.3. AMINO ALCOL VA AMINO PHENOL

Amino alcol vA amino phenol 1& cic hdp chit hén chiic ¢6 chita nhém
amino va nhém hydroxy. Tinh chit héa hoc ctia ching bao gém céc tinh chat
cia nhém amino va nhém hydroxy.

17.3.1. Amino alcol

Céc amino alcol ¢6 nhiéu ing dung trong thuc tién. Trong phin nay sé
gidi thiéu hai amino alcol ¢é trong thanh phan ciu tao ctia cac phosphatid
(lecithin, cephalin) cé trong t& bao nio, t8 chitc gan... cé tic dung sinh Iy quan
trong d61 véi hoat déng clia cd thé sdng.

17.3.1.1. Cholamin (mono ethanolamin)
HzN_ CHz"' CHz"" OH

Cholamin la chit 16ng sénh, tan trong nudc, ¢é nhiét d6 séi la 74°C & 4p
sudt 10mmHg. N6 ¢6 tinh base manh, c6 kha ning tao mudi véi acid vd co.

Vi du:



H,N-CH,-CH,-OH + HCI —»> [H;N-CH,~CH,-~OH]Cl

Cholamin ¢6 trong thanh phan cla cephalin-cé trong thanh phin cta t&
bao néao: |
 CH-O-COR
CH-O-COR

O ‘
H,~O—P=0-CH,—CH,~NH;
-1 —

Cholamin
Cephalin

17.3.1.2. Cholin
[ (CHy);N—CH,—CH,~OH] OH

Cholin 14 chét rdn két tinh c6 tinh base manh, dé hit &m. Trong thién
nhién, cholin tén tai ca § trang thai tu do va dang két hop (cic phosphatid).
N6 ¢6 hoat tinh sinh 1§ cao, déng vai trd quan trong trong cic hoat ddng cia co
thé séng, €6 tic dung lam ha huyét 4p va difu chinh sy chuyén héa cla céc
chit béo. Mét s6 din chit cta cholin cé vai trd quan trong déi vdi hoat doéng
cua cd thé song.

— DAn chat acetyl héa ciia cholin 14 acetyl cholin ¢é tac dung 1én cd tron
cia rudt gy nhu déng rudt, déng vai trdé quan trong trong viéc din
truyén cac xung déng than kinh, thi€u acetyl cholin thi céc cd khéng hoat
dong duge dan (G té liét,

s -
H3C"N“'CI['I2""(:I'IZ-O—§-CH3 Cl

3
Acetylcholin clorid

— Cholin 12 thanh phén cta lecithin (mét chat lipid phiic tap). Lecithin ¢6
trong t& bao nio, t8 chitc gan, l1ong d6 tring.

CH,—~O—COR

H-0-COR
,/0 +
Hy—O—PZ-0—CH,~CH,~N(CHy);

Cholin

— Lecithin déng vai tré quan trong trong viéc van chuyén céc acid béo
trong cd thé. ;



17.3.2. Amino phenol

Amino phenol 14 cac hgp chaAt thom cé ch?a nhém OH va nhém amino trén
nhén thom. Do vi trf cAe nhém thé khac nhau, amino phenol ¢6-3 déng phan:

OH . OH o OH
O™ Q.
NH,
o-Amino phenol " m-Amino phenol NH,

p-Amino phenel
Amino phenol 12 céc ch4t rin két tinh, it tan trong nude, dé bi oxy hoa
ngoai khong khi d4c biét 1a trong méi trudng kiém. 4
17.3.2.1. Tinh chdt héa hoc chung ciia amino phenol
a. Tinh chét cia nhém OH phenol
— Tao mudi kigm tan:
Vi du:

OH ONa :
@[ + NaOH —» @ + HO
NH, NH,

— O céc diéu kién thich hgp, amino phenol cho céc phan tng déc trung cta
nhém OH phenol nhu ether hoa, ester hoa.

b. Tinh chat cua nhém amino

— Tao muéi két tinh véi acid:
+

NH, + HCI gN{ﬁ Cl
—_—
H H

— Cho chc phan i{ng d#c trung ctia nhém amin bic 1 nhu phan iing diazo
ho4, phan ing tao imin v6i hop chi&t carbonyl, phin fng tao isonitril
(carbil amin)...

17.3.2.2. Tinh chét riéng

Cac dong phan amino phenol do vi trf cdc nhém OH va amino khéc nhau
nén ngoai cac tinh chit chung ra ching cén ¢é cic tinh chit khac nhau:
— 0-Amino phenol:
+ Khi acyl hoa thi nhém amin chiu tdc dung trude, khi thita tac nhén
_acyl hod thi phan Ung méi ti€p vao nhém OH phenol.

+ N-acyl orthoaminophenol khi bj dun néng, cé thé déng véng chuyén
thanh hdp chat di vong, dan xuit benzoxazol:



OH
@[ + (CHC0),0 —» @
NH, NH-COCH;,

l- H,0

0\.
@ ¢C“" CH3
N

Methyl benzoxazol
~ p-Amino phenol:

Do cdu tric phén ti, hai nhém OH va amino & vi trf para trén nhin thom
nén p-amino phenol dé bi oxy héa thanh p-quinon cé mau.

Téc nhan oxy héa c6 thé 1a kali bicrbmat & méi trudng acid sulfuric:

OH
chf 20y
THSO0,
NH2
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
—
NH; NH,
' (PAS) -

P.A.S c6 tiac dung khang lao.

17.8.2.3. U ng dung

Nhiéu din xuft cia amino phenol ¢6 tac dung sinh hoc. Sau day 1a mét
'8 d&n ch4t cta amino phenol ¢6 nhiéu dng dung: -

COONa  OH H, OC,H;

: OH i ' i

NH, NH-C-CH, NH- g-—cm NH—g—NH;_
B-Do SO BIEYIE ool Phesicstii Dulcin

Acid p-amino salicylic ¢6 tac dung khang lao. Paracetamol va phenacetin
¢6 tac dung ha nhiét gidm dau, con dulcin 14 ch4t 1am ngot, c6 vi ngot g&p 500
14n dudng saccharose nhung khéng cé gia tri dinh dudng. _



Chuong 18

HQP CHAT DIAZOIC VA AZOIC

MUC TIEU "
1. Trinh biy dug: odi igo, dank

Ay T

Diazoic va azoic 14 nhitng hgp ch4t hitu ¢d ¢6 mang nhém chiic azo. D6 14
nhém chitc gom hai nguyén ti nitd lién k&t véi nhau bing lién két déi:

~N=N— : Nhém azo

Ar—N=N-X : Hop chat diazoic
Ar—N=N—Ar  : Hop chit azoic
Ar: g6c hydrocarbon thom
X: CT', HSO,", NO,", OH", OR"
Hgp chdt diazoic ¢6 thé bidu dién dudi haj dang:

- Dang hop chat diazoic: Ar—N=N-X
- Dang muéi diazoni: 1 A:—ﬂ* X"

Nhu vy trong hdp chét diazoic, mdt héa tri cda nhém nguyén ti N, lién
két véi carbon, con héa tri kia lién k&t véi gbe X, néu ca hai héa tri chia nhém
hai nguyén td nitd déu néi véi carbon thi goi 1a hgp chat azo. Muéi diazoni
duge coi nhit din ch4t ctia musi amoni, trong d6 mot nguyén ti hydro duge
-thay th& bang gdc aryl, cén 3 nguyén % hydro kia duge thay thé bing mot
nguyén t1 nitd héa tri ba.

H_+H -
NHCl = [ SNC Jcr : [A:—N*]cr
H™ “H I\ |

Su phén b6 dién tii trong phén tit muéi diazoni c6 thé bidu dién nhu sau:

[A—N=N] <>  [Ar—n=5]



Trong chuong nay, ching ta sé khéo sat mot s6 tinh chat co ban cla céc
loai hdp chat nay.

18.1. HGP CHAT DIAZOIC
18.1.1. CAu tdo - Danh phéap

18.1.1.1. Cdu tao
Hgp chat diazoic thudng duge biéu dién dudi hai dang:

- Cong thiic cé cyc: Ar—N=N | x
X": thudng 12 g6c ctia acid manh nhu CI” hodic HSO,".
- Coéng thic cong tri: |
Ar-N=N-OH: Arendiazohydroxyd
Ar-N=N-CN: Arendiazocyanid
Thé c¢6 cue tén tai & mdi trudng acid, con thé cong tri tén tai 6 méi trudng
trung tinh hodc acid yéu.

Cac arendiazoic con tén tai d dang dic biét 14 diazotat:

Ar—N=NO~ K%
Kali arendiazotat

Nhu viy, mdt arendiazoic c6 thé tén tai § mdt trong ba dang chuyén héa
sang nhau tuy theo pH clia méi trudng:

® Ky OH" ’ )
Ar—N=N Ar—N=N-OH Ar—N=NO
H* H” .

Ion arendiazoni Arendiazohydroxyd Ion aren diazotat

Trong diy chuyén héa trén K, 16n hon K, nhiéu lan (K, >> K,), diéu dé c6
nghia 12 dang arendiazohydroxyd tén tai véi sd lugng nhé. Néu Ar™ 1a géc phenyl
& pH = 11,9 thi ndng 44 ion benzen diazoni v ion benzen diazotat badng nhau.

Ton benzen diazotat con tén tai d dang syn va anti. Dang syn dude tao
thanh trudc, sau d6 méi chuyén ddn sang dang anti bén hon.

18.1.1.2. Danh phdp

~ Tén céc mudi diazoni R—ETEN X dude goi theo tén ctia hydrocarbon roi
dén tiép vi ngii diazoni, cudi cing 14 tén cua anion X",

Vi du:

CgHsN, Cl1 : Benzendiazoni clorid



— Tén cta hop chat diazoic R-N=N-X dude goi bang cach thém van diazo
-va tén nhém X vao t&n clia hgp ch4t hitu cd.

Vi du: CeH:~N=N-OH : Benzendiazo hydroxyd
CeH;~N=N-SO;Na : Natribenzendiazo sulfonat

18.1.2. Phuong phap diéu ché

Muséi arendiazoni thuéng duge diéu ché tit amin thom bac nhé&t véi hai
phuong phép sau:

18.1.2.1. Piéu ché dung djch muéi arendiazoni

Nguoi ta thudng ding phuong phap nay dé didu ch& musi arendiazoni
trude khi sit dung né. :

Cho amin thdm béc nhit tac dung véi acid nitrd trong dung dich nudc véi
sy c6 mét clia mét acid v8 cd manh (nhu HC, H,S0,, HNO,) s& thu dude muéi

diazoni. Vi HNO, khéng bén nén ngudi ta thudng diing mudi nitrit clia né.

NaNO,/HCI

0-5°C
Amin thom khac amin mach hd 13 trong ciing didu kién nhu phan dng
trén thi amin mach hd sé& cho alcol va nitd phan ti.

Phan fing diazo héa amin thdm bac nhAt dude tién hanh & nhiét d6 0-5°C

vi muéi diazoni chi bén & nhiét db thap.

Truée hét, ngudi ta didu ché mét dung dich amin c6 thita acid vé cg (2,5-3
mol), ti€p tue nhd vao d6 ting giot dung dich ddc natri nitrit (1 mol) da 1am
lanh tif trude. Phan {ing xdy ra nhanh va thu duge dung dich muéi diazoni da
tan trong nudec.

Néu amin c6 tinh base y&u (nhu nitroanilin), thi khéng thé diazo héa &
méi trudng nude. Trong trudng hgp nay phai st dung méi trudng acid sulfuric
ddc v thém natri nitrit 5 thé rén. '

Phan ing diazo héa dudc gidi thich theo cd ché sau day:

- O giai doan trung gian tao thanh nitrosamin bac nhat, chat nay 4 moi
trudng acid 58 chuyén ra ion diazoni: '

+ ) = %
Ar—N,C1 + H,0 + NaCl

ArNH,

Cham Nhanh .
Ar—NH, + HO-N=O0 —-—> ANH—NO ——» Ar—N=N-OH

Nhanh
e Al'—ﬁEN + H,0
+H* '

~ Néu phan ing tién hanh & méi trudng acid manh (néng d3 0,05 mol),
dang hoat dfng cia acid nitrd 1a acid lién hgp clia né. .



H' + ON-OH =—= ON-OH,

Cha
Ar—NH, + N=0 —=» Ar—NH-N=0 + H* + H,0
H-O-H
_ N&u phan“ing tién hanh & méi trughg trung tinh hay acid yéu (0,002
mol) thi dang hoat ddng lai 1a nitd trioxyd.

ZI‘JN()Z e eSS ON_NOZ + H20
Ar—NH, + ON-NO, —»> Ar—NH-NO + HNO,

Trong qua trinh phén tng, phai dung thita acid v cd vi: acid vb cd s8 hoa
tan hoan todn va chuyén hét amin thom thanh dang mudi, vi néu cén amin tu
do thi d& xay ra phan iing phu sau diy:

' -HCl

CHsN,*Cl” + HNH-CgHs —>  CeHs~N=N-NH-CgH;
Triazen khéng mau

Phan tng niy x4y ra § méi trudng trung tinh hay acid nhe, dén pH = 5,
triazen khéng mau s c6 chuyén vi ndi phan tit hodc diazoic tao thanh téc
dung véi anilin dé tao thanh azoic ¢6 mau.

CeHs—N=N—-NH-CgHs >
i Cols—N=N-CgH;—NH,
CeHsIf;_*_ELv»--*F C¢Hs—NH, Azoic c6 mau
Tém lai, nfu dang thita acid, phdn dng diazo héa coi nhu xay ra hoan
toan trong thyec té.
18.1.2.2. Diéu ché muéi diazoni thé rdn |
Ngudi ta hda tan hogc diéu ché hén dich mudi amin véi acid manh trong
acid acetic bang. Lam lanh va thém vao d6 ester cia acid nitrd (amyl nitrit
. hay ethyl nitrit):
A.["‘NHz.HCl + C5H110_N=0 i AI_'N2+ C].. + C5H“0H + H20
Sau dé thém ether oxyd dé két tia muéi diazoni.
Phan {ing nay c6 thé xay ra trong méi trudng alcol khan vdi khi HC1 khs.

Ngoai ra, mudi diazoni rén con dude didu ché béng cich cho phenyl
hydrazin tic dung véi clor & méi truong alcol va nhigt 46 —80°C.

CHNH-NH, + 2C, —= CgH;N,"Cl” + 3HC

(6 nhilng loai muéi diazoni nhy diazoni perhalogen [ Ar-N=N]X;  kh6
tan trong nudc nén cé thé duge tach ra d trang thai réan.



18.1.3. Tinh chat vit 1y

Muéi diazoni & trang thai rin khong mau, rat khéng bén, cé thé gdy nd
khi va cham nén r4t khé bao quan. Dung dich muéi diazoni cho phan tng vdi
gidy quy tuong ty nhu mudi cda acid manh va base y&u.

Ngudi ta thudng ding muéi diazoni & thé hoa tan trong nude. Dung dich
ndy cling chéng hong d nhiét d6 thudng. Vi vay chi didu ché& dung dich nay khi
st dung.

18.1.4. Tinh chit héa hoe

Muéi diazoni tham gia hai loai phan ttng chinh 1a:

— Phan tng loai nitg.

— Phan tng khéng loai nito.

18.1.4.1. Phdn ung logi nito

Musi diazoni 12 hgp chat trung gian thudng duge ding trong téng hdp céc
dan ch4t ctia hydrocarbon thom vi nhém diazoni c6 thé dugc thay th& bdng rit
nhiéu cac nhém chitc khac nhau nhw: -F, -Cl, —-Br, -1, -CN, -OH, -H, -NO,,
kim loai... va loai ra khi N,,

Da s6 cdc dung dich mu6i diazoni déu khong bén & nhiét d6 trén 5°C va
dé nd khi lam khan. Tuy vAy cac phan ting thé& ctia muéi diazoni néi trén lai
khéng doi héi 1am khan muéi diazoni, vi vy phéan tng vin xay ra khi dun
néng dung dich muéi diazoni.

a. Thé nhém diazo bang nhém hydroxyl:
Khi dun néng dung dich muéi diazoni duge diéu ché tit amin thom bac

nhat  nhiét dé 50-80°C hosdc dun sb6i sé thu duge phenol va khi nitd.
+
[CHs—N=N] HSO; + HOH —> CH0H + N, + H,S0,

Trong phan {ing nay, ngudi ta thudng chon diazoni sulfat vi né&u diing
diazoni clorid thi sé ¢6 phan {ing phu tao thanh din chat cloro héa.
AN,' T —>  A—Cl + N,
Ddy 1a mjt trong nhilng phudng phap dé diéu ch& phenol duge sit dung
rong rai. ,
b. Thé nhém diazo bang hydro:

Khi dung dich mu8i diazoni tac dung véi tac nhan khit héa, thuong ding
acid hypophosphord (H;P0,), nhém diazo s& duge th& bing hydro.

[CHN=NICl' + 2[H] —> CHs + N, + HCI



Phan ting nay dudc tién hanh trong dung dich alcol dun néng, hydro dude
gidi phéng ra tit alcol khi chdt nay chuyén thanh aldehyd.

Phan ting nay cho phép diing nhém amin d€ dinh huéng mét nhém thé ai
dién tit vao vi trf mong muén, sau d6 loai nhém amin bing phuong phap trén.

Vi du= dé diéu ché p-dinitro benzen, c6 thé di tit m-nitro anilin. Dau tién
acyl héa dé bo v& nhém amin, sau d6 nitro héa, cubi ciing thily phén dé giai
phéng nhém amin réi diazo héa trong mdi trudng alcol dé loai nhém diazo.

NO, NO, 0,
@ . @ . -
NH, NHCOCH; NHCOCH;
NO,
NO, NO, NO,
i —_— [ - :| C]' —_—
NH, N=NJ|
NO, NO, NO

¢. Thé nhém diazo bang halogen:
Phan ting ¢6 sd d6 chung nhu sau:
ANX  —  A-X + N

— Thay th€ diazo bing clor (phan ing Sandmeyer - Gattermann).

Cho tac dung dung dich diazoni clorid véi dung dich déng (I) halogenid
véi su cb6 mit ctia acid halogen tuong dng.
_ CuCl/HCl1
AINSClT ——— A0 + N
T. Sandmeyer diing mudi déng trong phan ing néi trén. Sau do,
L. Gattermann thi nghiém th&y bt ddng ciing c6 tic dung tuong tu. Vi vay
ngudi ta thudng goi diy 1a phan dng Sandmeyer - Gattermann.

- Qua trinh thay thé nhém diazo bing brom xay ra tuong tu truong hdp
th& bing clor, chi khéc 12 dang xtc tdc CuBr.

CuB
AI'N2+C1- ___l'_ﬂ{'i AI'N2+BI'- —» Ar—Br + N2

— Phan tng thay th& nhém diazo bing iod xdy ra khéng cdn xic tae, chi
cin dun néng dung dich muéi diazoni va KI.

AIN2+C[- —KI'+ AIN2+I- —>» Ar—I + Nz

— Dan chat floro héa thuc t& chi c6 thé diéu ché bing phuong phép
Schiemann véi acid floroboric H(BF,). Cho téc dung mudi diazoni véi



dung dich ¢5 chda acid boric trong acid flohydric 40%, s3 thu dude tua

diazoni floborat khé tan va bén ving. Pun néng chét nay s& thu duge
florobenzen véi hidu suat 65%.

CosN," BFy  —> CHF + N, + BF,
d. Thé' nhém duzo bang nhém cyanid:

Phan tng thay th& nhém diaz

o bdng nhém cyanid duge thuc hién khi tac
dung muédi diazoni véi KCN ¢6 Cu

CN xdc téc s& tao ra din chat nitril,

.+_ CuCN
CeHsN,™ Cl +KCN-—-—*-C6H5CN+KC1+N2

Phén dng nay xay ra ¢ ngay nhiét 46 thap.
e. Th&'nhém diazo bing kim logi:
Benzen diazoni clorid ¢6 thé tao phitc véi clorid kim loai ning nhu Hg,

Sn. Pb, Bi. Ngudi ta thudng diing kim loai d3 phan chia that nhd 48 Lhiy o0
phic chét nay, loai nito va tao din chat co kim.

CelsNoCl + HgCl, —> - C4H,N,HgCl
+2Cu
T CsHsHgCl  + 2CuCl
T iNg

Phan ting nay

mang t&n A. N. Nes-me-ianép va duge sit dung d€ didu cha
cac hop chit cd kim.
8. Thé'nhém diazo béng nhém nitro:

Musdi diazoni tic dun

g vOi natri nitrit c¢6 déng lam xdc tic tao thanh din
chit nitro héa.

NG, @ NO;, @ NO, @
CHK —> CHKL — CHZ + N
\NHZ ) : \‘Nz* ClI" m 6H“"NOz ] :

Phan ng nay cho phép digu ch& nhiing din chit nitro h
thye hién duge bing phuong phép nitro héa true tiép.

h. Thé nhém diazo bang gée aryl (phan dng Gomberg - Bachmann):

Muéi diazoni phan ing véi chc hop chit thom khéng c6 kha néng két hogp
azo, trong dung dich kifm nudc s& tao thanh hgp chit diaryl:

6a ma khong thé

Ar-NX + ArH  -DeOH-
(H,0)

X. = Cl, Br, OH, OCOCHy; *CH,COONa

Phan iing x4y ra theo cd ché& g8c tu do. Khi c6 mit nhém the & hgp chat
thom (Ar'-H), phén tng xdy ra & vi tr{ ortho hodc para so vdi nhém th&.

Ar—Ar'



. Tdc dung vdi alcol:

Phan ting ctia muéi diazoni véi alcol x4y ra theo nhiéu huéng, tdy thude
vao ban chat cia alcol va mudi diazoni. Vi du:

C.H,N,*HSO,” + C,H,0H — C,H, + N, + CH,CHO + H,SO,

Phén iing nay dude Griess tim ra nim 1864. Sau d6 (1887) Remsen thay
mudi diazoni sulfat bdng diazoni clorid thi dude:

CeH;N,*Cl" + C,H,OH —» CzH,0C.H; + CH; + N, + HCI
(61%) (5%)
Néu thay CszolH bing CH,0H thi anizol (C,H,~O-CH,) tao ra d&n 70%.

Néi chung, cdc mudi diazoni ma trong phan t cé chiia cAc nhém hit
dién tid nhu Br, NO,, khi cho tac dung véi alcol thi hydro s& thay ths nhém
diazo mdt cach dé dang.

+
» HSO4

NH, NH, %
Br Br D Br B cuom B Br
@ Bry/H,0 Diazo héa @ CH;0H @
DE yén
B )

18.1.4.2. Phdn tng khéng loai nitod
a. Phdn @ng ghép dbi azo tao phim mau

Day 14 loai phan ting quan trong tao ra thudc nhudém azo. Phan ing nay
thudng xay ra véi cic hgp chat thom c6 chita cic nhém thé loai I ddy dién tit
manh nhu NH,, NHR, NR,, OH.

- Mub6i diazoni ¢ nhiét d6 th&p (0-5°C) tac dung véi amin thom va phenol
tao thanh dan chat azo héa (cdn goi 12 azoic) thudng ding 1am thude nhudm.
Phén dng nay xdy ra véi amin & méi trudng acid nhe (acid acetic) (pH = 5-7)
hay trung tinh, phén tng chi xay ra véi phenol & méi trudng kiém nhe. Né&u
mdi trudng acid qua thi azoic c6 thé hoat déng nhung arylamin lai tao ra ion

+ \
- CHyN H, khéng tham gia phan iing thé tiép duge. N&éu méi trudng kiém qua
(pH > 10) thi phenol c6 thé phan idng con diazoic dudi dang diazotat

- +
Ar-N=N-O K lai khong tham gia phan ting th& 4i dién ti.
Véi amin bac 3, phan tng xay ra J vi tri para d6i v6i nhém chite dé.

o ~-CH

<C:)>—N;9 a + H—@—N\G{z
NaOH _CH
— @—N=N—©—N\_CH:

- p-Dimethylamino azobenzen
(mau vang bo)



Co c¢h& phan {ng nay hién chua duge gidi thich mét cich thda déang.
Nhiéu téc gia dua ra cd ché tuong tu véi cd ché& phan ting thé 4i dién td.

O+ BIG — O ey
¥ H3
— QN N@N .o
CH3

— Véi amin bac nhét va bac hai, phan tmg tao thanh diazoamin, chit nay
khéng bén, chiu tac dung ctia acid lai chuyén ra aminoazoic.

Qe+ 10y = OO
i -HCl I :
Diazoaminobenzen
M hoac: 1,3-diphenyl triazen

.__H_... /_\ N=N /_\ NH,
p-Amino azobenzen

— Véi phenol, phan fing xay ra gidng nhu amin bic ba, nhung trong méi
trudng kiém,

@—N;cr + H<{ »OH + NOH —>
©—N=N—©-DH + NaQl + H,0

Hydroxy azobenzen

Amin bac 3 va phenol thudng phan dng & vi tri para, néu vi tri d6 da bi
thé& thi phan {ing xay ra & vi tri ortho.

b. Phdn ttng khtt héa:

Phan iing khi mudi diazoni khéc nhau tuy thuéc d6 manh yéu cia tac
nhén khi.

- Véi tac nhdn khit manh nhu Zn/HCl, Fe/HCI tao thanh amin:
. Zn/HCl1 '
AN,C1 ——> AINH, + NH,

- Véi tac nhén khit yéu nhu SnCl,/HC], Na,S tao thanh aryl hydrazin:

. - SnCl,/HCl
ArN, Cl —— Ar—NH-NH, . HCI
Aryl hydrazin (90%)
Diazoni sulfoacid cling c6 thé khit dén phenylhydrazin véi tdc nhan khit
l1a Zn va acid acetic.



[CH~N=N] SONa + 2H —> CgHs—NH-NH—SO;Na
C¢Hs—NH-NH—-SO;Na + HOH —> C¢Hs—NH-NH, + NaHSO,

18.1.5. Ung dung
Hdp chat diazoic thudng duge dung Iém nguyén liéu trung gian dé diéu

ch& ph&m nhudm azoic, nhidu hop chit thom ma ta khong thé dat dude bing
phan {ng thé 4i dién t truc tifp.
18.2. HOP CHAT AZOIC

Cac hdp chat azoic cb cng thiie tong quat l1a: Ar-N=N-Ar

N&u cc hop chat azo héa mach hd (nhu azomethan CH,~N=N-CH,)
khéng bén viing thi d&n chit azo héa thdm bén vitng hon nhiéu do sy lién hgp
cua nhém azo véi nhan thom.

Cé thé doc tén azoic bing cich thém vAn azo vao gia hai tén

hydrocarbon. Vi du:
CH;

Benzen azo p-dimethylaminobenzen
(p-dimethylamino azobenzen)

Ngudi ta con goi tit benzen azobenzen 12 azo benzen.

18.2.1. Phuong phap diéu ch&

18.2.1.1. Piéu ché azoic c6 nhdn thom khéng hoat héa.

— Muén diéu ché azoic d6i xing (vi du azobenzen) ngudi ta thudng khi
nitro benzen ¢ méi trudng kiém (NaOH + Zn hay hén héng Na + alcol).

‘ 8
2CH~NO, —% CHN=N-CH; + 4H0

— Muén diéu ché azoic bat d6i xilng, ngudi ta ngung tu nitrosobenzen véi
arylamin ¢ moi trudng acid acetic.

N$0_+ BN~ )-cHy —> ¢ )-N=N-{ )-CH; + H0

18.2.1.2. Diéu ché azoic c6 nhédn thom hoat héa

Ngudi ta thudng dung phan {ng ngung tu mudi diazoni v8i phenol va
amin thom da dé cip dén & phén trén. Théng thudng, ¢ nhin thdm diazoic
ngudi ta thém nhém —SO,H dé d& hoa tan phdm mau tao thanh. -



Vi du:

NaN
HO,5—_)-NH, Oy HO;5—/_)-N,* CI”

HQl
H033N2+ cl o+ H—@—N(gz —
H03S—©—N=N—©—N:$3 +  Ha
3

Heliantin

18.2.2. Tinh chit vat 1y

Azoic 12 ch&t rén cé mau, it tan hodc khéng tan trong nuée. C6 mét s6
azoic don gian ton tai duéi dang déng phan syn va anti.

N=N N==N/@
o O i

syn-Azobenzen - anti-Azobenzen

, (hay cis) (hay trans)
18.2.3. Tinh ch4t héa hoc
18.2.3.1. Hydro héa

Véi tac dung clia kém ¢ méi trudng ki€m, lién két dbi duge béo hoa va
azobenzen chuyén thanh hydrazobenzen khéng mau. -

2 [H]
CeHs—N=N-Cgl; —>  CGgHs—NH-NH-C¢H;s

Néu thay méi trudng kiém thanh méi trudng acid, phén ti c6 thé bi phan

huy va thu duge anilin.

4 [H]
CeHs—N=N—-C¢H; e 2 C¢HsNH,

18.2.3.2. Oxy héa
Véi tdc nhén oxy héa nhe (nhu nudc oxy giad & méi trudng kiém),
azobenzen chuyén thanh azo oxy benzen.

e
[0] }
CeHs—N=N—-C¢H; e CGHS"gzN_C&HJ

Céc téc nhan oxy héa manh (nhu kalipermanganat) ¢6 thé phan c4t phin

ti @€ tao thanh nitrobenzen.

4 [0O]
CHN=N-CHs ~ —  2GHNO,

18.2.4, Ung dung

Phdm mau azoic (hydroxy va aminoazoic) thuong duge ding lam chi thi
mau va thudc nhuém.



Chuong 19

CAC HOP CHAT MAU

Hop chadt mau 12 nhiing chit c6 mau § trang thai rin va trong dung dich,
titc 14 c6 kha néng truyén mau cho mét chit nén.

Trong chudng nay, ching ta sé xét dén vai khai niém cd ban vé& méi lién
quan gita syt h&p thu anh sing, mau va cdu tric phén tit. Sau d6 s& khao sat
mét s8 kiéu chit mau nhu: cic nitrophenol, cic chit mau amin 12 din xuat
cua triphenylmethan, cic chit mau azoic va céc phthalein.

19.1. CAC KHAI NIEM CO BAN

Anh séng khi di qua mdt chét thi dude hap thu chon loc (tic 1a hap thu mét
s& budc séng nido d6). Bing mit thudng, ta chi nhan dudec mau ctia tia khéng hip
thu. Tia hip thu va tia khéng hip thu hgp lai thinh 4nh sing trang.

Sau ddy 12 d6 dai séng ciia phin quang phd tréng thiy tuong ing véi
mau cua tia h4dp thu va miu tréng thiy.

Bang 19.1. Db dai séng va mau

D§ dal séng A (nm) Mau cia tia hap thu Mau trong thay
400 - 435 Tim Vang luc
435 - 480 Xanh lam Vang

480 - 490 Xanh la cay ' Da cam

490 - 500 Luc xanh . Bd

500 - 560 Luc Nau

560 - 580 Xanh vang Tim

580 - 595 ; Vang Xanh

595 - 605 Da cam Xanh luc
805 - 750 1304 Luc xanh




Sy chuyé en dich vung hap tha tix bude séng ngan dén budc séng lén hon,
nghla la chuyén mau ti ving d¢&n xanh l4 cdy (mau dam dén) hay goi 1a su
chuyén dich bathocrom. Hién tugng chuyén dich nguge lai vé phia séng ngin

goi 14 sut chuyén dich hypsocrom.

Mau cua mét chit khéng chi phu thube vdo st hép thu chon loc budc
séng clia anh sdng ma cdn phu thudc vio cudng dd 4nh sang hap thuy.

Thuéc do cudng d6 mau ciia cde dung dich ¢é6 mau 13 hé s6 hap thu phan

ti theo cong thitc:
D

T 1c
Trong dé: D: mat d6 quang.
1: chiéu day 1dp chat hap thu (cm).
C: néng 6 ch&t hip thu (mol/l).
Ngudi ta thudng biéu thi nét dac trung vat Iy cla tinh chat mau d6i véi
céc chat c6 mau bing dudng cong hip thy.
Vi du: so d6 sau day biéu thi dudng cong h&p thu ctia thuse nhudm azo
trong alcol.

F. 8

Hé s6 hap thu e

L

Amax  Pjdaiséng A(A)
19.1.1. Cac thuyét vé mau sdc
19.1.1.1. Thuyét Cromopho vé cdc hgp chdt hitu co c6 mau

Theo thuyét nay thi mau cia hgp chit 14 do trong phéan tit ¢c6 nhiing
nhém chita ndi d6i. Vidy: _~C=C{ ; —N=N-C— ; —NO, nhiing nhém nay
goi 14 cromopho (nhé6m mang mau). Ngoai ra, muén téﬁg cudng dd cua mau va
didm mau thi trong phén tit, ngoai nhém cromopho phai ¢6 nhitng nhém sau:
-NH,, -OH, -OR goi 12 nhém auxocrom (nhém ting mau). Nhém auxocrom
gdy nén Ai luc cta cic chite thude nhudm véi scji déng va thyc vat. Khéng cé ai
Ide nay thi hgp chét mau khéng phai 14 thude nhudm.



19.1.1.2. So lugc thuyét quinoid
Theo thuy&t nay thi dai da s6 hdp chit mau déu ciu tao quinoid.

== by Q

Thuyét quinoid dude ding rit ph8 bién. Cho dén nay, céng thic ciia né
thudng duge ding d8 bidu thi cfu tao ctia thude nhudm.

19.1.1.3. Thuyét mau hién dai
Tia sédng truyén di mét ning ludgng E va E bién d6i tiy theo d6 dai séng.

E = k>
A

Trong dé: c: toc d6 anh sang.
h: hing s6 Plank.

T4c dung ctia mét tia sing 1én phén ti hitu cd thé hién & su hap thu mét
phén ning lugng E tudng ding véi su chuyén mét dién tt v& mic ning lugng
cao. Vi du; su chuyén dién ti tit mét orbital lién két dén mét orbital phan lién
két n*. Su khac nhau ciia céc mitc ning luong gitia cac orbital lién két va phan
lién két trong hé lién hop 14 nhé hon trong cac orbital n riéng ré. Su lién hgp
lam cho viéc chuyén dién ti d& dang hon. Nhu vay, biic xa UV ¢6 d6 dai séng
ngin (ning lugng cao) tac dong dén cic dién ti © cia hé cdc nhém chua no
riéng ré. Trong khi d6, 8 vitng kha kién (400-800 nm), biic xa ning lugng thip
chi the dung 18n cac dién tit gidi tda manh hon, nhu nhitng h8 c6 lién két dbi
lién hop. Hién tugng chung vé cAm giac mau séc 12 lién quan dén sy thu nhén
mét viing nao d6é ctia ph8 do mit ngudi. Su h&p thu mau séc ctia phd kha kién
bdi mot chét s& cho chét d6 mot mau sdc dude goi 12 mau b8 sung.

Tém lai, chat hitu co h&p thu ning ludng d€ chuyén dién ti v& mic ning
lugng cao. V6i cac dién td khac nhau thi sy h&p thu ning ludng ciing khéac .
nhau. Trong trudng hop kich thich dién ti o, d6i hdi phai ding ning lugng
'16n, nhu vay A nhd, tuong tng véi bude séng & ving ti ngoai mat ta khéng
nhin thay dugec. Khi kich thich dién ti n ctia hop chét chda ndi déi cdn ning
lugng bé hon so véi trudng hgp kich thich dién tit o. Dai véi hop chat c6 chita
néi déi lién hop thi viée kich thich dién ti cang dé dang.

Cac hop ch4t chita hé néi dé6i lién hgp thudng hap thu ning lugng bé (ing
véi quang phé viing tréng thiy) nén ta th&y chiing ¢6 mau.
19.1.2, Nhém mang mau

Mau sic cia mét phén tit 12 do su ¢6 mit elia nhﬁng nhém chic khéng no
goi 14 nhém mang mau, Vi du:



—NO, ‘Nhém nitro

—N=0 Nitroso
—N=N— Azo
Sc=0 Nhém carbonyl

w

Se=ct Ethylenic

Néu chi ¢6 mét nhém mang mau thi khéng 4t d€ xuat hién mau sdc: né
hép thu trong ving UV nhung phai lién hgp véi nhitng nhém mang mau khac
dé phan tit c6 mﬁu Su c6 mit nhém mang mau lién hop lam dé& dang chuyen
h&p thu cuc dai vé phia séng dai va manh hon (hiéu tng bathocrom), titc 1a vé
viing phé kha kién. S8 nhém mang mau nhiéu hay it dnh hudng tdi su xuit
hién mau sic khic nhau.

Vi du: cong thitc chung C;H;~(CH=CH),-C:H; ing véi nhiing chat khéng
mau c6 n = 0,1, 2; mau vang c6 n = 3; mau cam n = 6 vA mau tim damn=11.

Chat propanon ld khéng mau, nhung butandion ¢6 mau vang va
pentatrion ¢é mau vang cam:

CH;—C—CH,4 CH3—C— C—CH; CH;— C——C—C——CH3
0 o) 06 6
Propanon Butandion Pentatrion

19.1.3. Nhom tang mau (nhém tr¢g mau)

Hgp chit ¢6 mau mudn trd thanh thuéec nhuém thi phai hip thu A & ving
trong thiy va cudng d6 hdp thu phai 16n. Mudn cé cﬂdng dd hép thu lén thi
trong phén ti phai ¢6 nhitng nhém gy nén sy chuyén dich dién t manh, giy
nén sy phén cyc trong phén ti hoac phai ¢6 nhitng nhém cé thé tac dung voi
proton hay hydroxyl (H*, OH") dé hinh thanh nhiing ion tich dién.

Nhu vﬁy, véi quan diém hién dai (quan diém dién ti) nhém mang mau la
1i& théng néi déi lién hgp. Sy hap thu 4nh séing do cie nhém mang mau giy ra
khéng 16n 14m, do 46 chat d6 chua thé 1a thuéc nhudm. Trong phén ti thuéc
nhuém phai cé nhilng nhém tr¢ mau, d6 1a nhitng nhém mang tinh acid hojc
base ¢6 kha ning ton tai & dang ion héa hodc bi phin cue manh. Céc nhém néy
thuéng dudge gén 0 hai ddu phén tit cia thude nhudém dé tao ra qua trinh ddy
va hit dign td. K& qua la dién tich ion ho#c dién tich nhém phin cyc & mot
mitc d§ nao d6 phan b8 déu khip hé théng lién hgp.

Vi du: trong trudng hdp nhén thém ¢6 nhém mang mau C hit dién ti thi
sy giai téa dién ti thuang khéng di ¢€ 1am xu&t hién mau ma cin phai cé mat
mét nhém t&ng mau A day dién tit dén nhéin thom va lJam xudt hién mau,

KD ADS momn



Ma2u ctia m6t chat phu thube rit 16n vao d6 pH. Vi du: methyl da cam:
+

H
(CH3)2N@N=N©_m3H —
OH"

Vang da cam (trong m6i trudng kiém)

(CH3)§=C>=N—NH-©—SO3H

Do (trong mdi trudng acid)

Phén tit ¢6 mau phai chita nhiing nhém sau:
— Mot nhém hit &ién ti (-M): nhém mang mau.
- Moét hé thom: nhén benzen.
— Mbt nhém ddy dién tit (+M): nhém ting mau (thudng 1a nhém —OH, -N<).
19.1.4. Su hoa tan va kha niang nhuém

19.1.4.1. Thuée nhudém

Mot phan t ¢6 mau chi 1a phdm nhuém khi n6 héa tan. Su hoa tan la do
nhém acid ho#c base ¢6 kha ning tao mudi. Cic nhém nay c6 thé 1a nhém téng
mau (-OH ho#ic —=N<) hoic mét nhém khéng cé tinh chat ting mau duge lién
két v8i phan td chdt mau (-COOH; -SO,H), nhém nay khéng tic dong dén
viéc xuit hién mau ctia hdp chat ma 1am cho chit dé tan.

Thudc nhudm Ia ion hay phén ti phin cuc manh chita hé théng néi dbi
lién hop (nhém chicC=C, N=N, C=0... nhém cromopho), trong hai dau phén
td hay ion phai c6 hai nhém hit va diy dién ti dé giy nén sy chuyén dich
dién t trong phin tu.

Hién c¢6 nhiéu dinh luat ban thue nghiém v& mau dam hay nhat cua
thudc nhudm.

Vi du:

— Mau dam khi mach lién hgp (hé théng néi d6i) dai.
~ Mic 46 chuyén dich ctia dién ti nhém trg mau 1én thi mau dam.

— Su cin d6i mat d3 dién ti trong ion hay phéan t{, sy phén bd ion tich dién
hay dién tich giita nhém mang mau va nhém trg mau béng nhau thi mau
dam. Néu bién ddng sy cidn d61 mat dd dién ti thi l1am cho mau nhat.

— Ngoai ra, theo cd hoc lugng ti cia Iy thuyét hap thu dnh sidng, khi cdu
tao nhém trg mau va hé théng noi d6i lién hgp nidm trén ciing mot mit
phéng thi mau trd nén ddm, trudng hgp trai lai thi mau nhat.

19.1.4.2. Cdc logi thuéc nhuém va héa chdt co bdn trong nganh nhuém

Phuong phép dua chét mau 1én sgi hay vai, d6 1a qua trinh quan trong ¢6 ¥
nghia quyét dinh cho viéc 4p dung mét hop chét hitu cd ndo d6 1am phdm nhudm.



Ngusi ta thudng sit dung cde chit khac nhau dé sdn xuidt sgi nén cin
nhiéu phuong phap nhuém va nhiéu loai phim nhu¢m. Nhiing chit khéng
phéan cuc nhit polypropylen, dén nhiing chit phan cye trung binh nhu béng vii
va cudl cing 1a nhiing ch?’t phén cue nhu len. Tuy theo tinh ch&t ctia sgi ma
ngudi ta dung céc loai ph4m nhudm khéac nhau. .

_ Trong qua trinh nhudm, diéu cin thiét 1a pham nhudm phai thim sau,
pham nhudm phai di vao bén trong sgi vai, phai giit phdm nhudm trén soi vai
cho chac.

Sau diy la mét s6 phdm nhudm dang dude dung phd bién:

1. Phém nhuém chita cdc nhom phén cue:

-Trong phéan ti thudc nhudm c6 chia cdc nhém aminosulfonic thudng lam
gia ting kha ning bén viing d6i véi qua trinh giat, tay, rita vi cdec phim
nhuém tudng tac véi cic nhém phén cuc trong sgi. PhAm nhudm loai nay rat
thich hgp véi to lua, len vi chiing 14 nhiing polypeptid chita nhidu nhém phan
cdc manh.

Vi du: hdp chét 2,4-dinitro-1-napthol 1a mét acid, st dung 48 nhudm len, lua.

2. Phém nhudém phén tdn:

L4 loai thude nhudm khéng tan trong nudc, nhung phan tan trolng'sqi. Cé
téc dung t6t d6i véi nhiéu loai sgi ¢6 dd phan cuc trung binh hay kém phan
cde. Ngudi ta sit dung phdm nhudm phéan tan dudi dang huyén phii. Trong qua
trinh nhudm, sy hép phu thude nhudém déi véi sgi thudng cham, a8 ting
nhanh qua trinh dé thudng thuc hién nhudém & nhiét d6 cao, st dung ap suit.

Vi du: logi phdm nhuém dién hinh duéi dang phén tan la:

O NH,
O‘ G 1-Amino-4-hydroxy
anthraquinon
J OH

3. Phdém nhuom hién mau:

Trong nhiéu trudng hgp, ngudi ta thu duge mau rat bén, dep bing cach
diéu ch& phdm nhufm ngay trén sg¢i bing phan dng ghép azo.

Vai duge tdm dung dich B-napthol trong kiém. Khi nhing vii vao dung dich
p-nitrobenzen diazonium clorid § nhiét d4 0-5°C thi thu duge pham d5 azo.

4. Phidm nhuém cém mau:

D& mau bén khi giit, ngudi ta sit dung phuong phap diung cic hydroxyd
kim loai d€ tao ra lidn két giita vai va ph&m nhudm.

Phdm nhudém cé chat cAm mau dé nhuém béng, len, lua, qui trinh

nhuém khé phite tap. Céc thudc nhudém cAm mau thudng c¢6 nhém phenol
mang tinh acid v mdt vai nhém hiit dién ti nhu nhém carbonyl.



Nhiéu muéi kim loai duge ding 1am chat cAm mau, théng dung hon ca la
cac rnué'i_ nhom, sat, crom.

5. Phdm nhuém hoan nguyén:

Loai thpﬁ’c nhudm nay duge chuyén thinh dang tan, sau dé hinh thanh
thudc nhudn¥khoéng tan trén s¢i. Stt dung chat khit d& chuyén thude nhuém 4§
dang +an, T4i sinh phdm nhudm bing cach oxy héa.

Vi du: indigo:

O
|

H
N
‘o= Cham (Indigo)
N TN khong tan trong nudc)
|
H O

Duéi tac dung ctia chat khit natri dithionit (Na,S,0,) phdm cham bi khit,
chuyén thanh dang leuco khéng mau.

OH H
&N
Se—c’ Leuco indigo
N ¥ i tan trong nudc, khong mau
H

|
H

(trong méi truong kiém OH — ONa)

Hop chéat leuco ’thﬁ'm vao sgi béng. Sau d6 dung oxy cua khong khi oxy
héa dang leuco chuyén thanh indigo ¢6 mau xanh trén vai, sgi.

Céc loai thudc nhudm hoan nguyén rit bén mau.

19.2. CAC NITRO PHENOL

Cac phudng phap diéu ché& va héa tinh cua hdp chit nay da dude nghién
cttu trong cac chudng trude, 8 ddy chi khao sidt mau va kha nidng tao mau.

Nhém nitro 12 nhém mang mau nhung moét minh né khéng thé 1am xust
hién mau: nhu nitrobenzen 1a chit khéng mau, néu gin thém mdt nhém ting
mau —OH vio phén tit nitrobenzen s& 1Am xudt hién mau. Cic nitrophenol déu
cé6 mau & trang thairén vA miu nay ting trong dung dich kiém.

~ Khi p-nitrophenol khéng & dudi ' H
dang muéi thi nhém ting mau ¢dn cip dién td p Te|
trén nguyén td oxy (hiéu dng +M):

%



— (3 dang phenat, dbi difn td clia nhém ting mau 26 thé 48y vao nhan giy

ra sy giai toa dién tt 16n hon: B
10
e NQ
@ 0
Chu y:

— Trong dung méi khan it ion ho4, cic nitro phenol cho dung dich khéng
mau hodc mau nhat.

— Trong ba hdp chat nitrophenol thi déng phén meta cho mau y&u hon (do
tao mudi), sy lién hop ¢ didy khéng manh bing cac déng phén ortho va
para. Higu ing +M ctia nhém phenat khéng anh hudng dén nhém NO, &

vi tri meta:
IOk G &0 [oS
o4
QNé $
' ®)
: : N )
i N
/@N? é\(}
N> N
Su lién hogp hoén toan Nhém NO, khong tham gia lién hop

19.3. CAC CHAT MAU CHUA NHOM AMIN DAN XUAT CUA TRIPHENYL

METHAN

Nhém nay gom cac dén xudt amin héa ctia triphenyl methan duge st
dung dudi dang mudi.

19.3.1. C4u triec

Triphenyl methan va alcol 'tudng Ung cua né (triphenyl carbinol) 1a
nhitng chat khéng mau;:

O ON
o S

Triphenyl methan Triphenyl carbinol

Khi triphenyl carbinol chita mét hay nhiéu nhém chide amin thi din xust
d6 goi l1a base carbinolic va khéng c6 mau (a).

Trong mo6i trudng acid, nhém ~OH bac 3 dugc proton héa (b) va dehydrat
héa, tao ra mét carbocation, trong dé dién tich duong duge gidi tda manh bdi
hién tugng mesome (C1, C2, C3, C4).



(CH3)2N-©—(’:—©—N(CH3)2 = (CH3)2N—©—3:—©—N(CH3)2 —
(a) 7 ()
N(CH3), N(CH;),
—- @ @
(CH3),N @@(Cﬁgz (CH;)ZI?}@-’ C@ﬂ(cm)z
-
(c 1) : (cl)
N(CHs), N(CHa);

Ry O TR,
' -

2 (cq) (cs)
N(CH3)» N(CH3),

3 d4y su mesome dé dang vi ¢6 hidu ing +M ctia cic nhém amin (nhém ting
mau). Su c6 m#t ctia nhém hydroxyl aleolic 14 c4n thiét cho viée xuit hién dién tich
duong. Cac din xu#t tuong ting clia triphenyl methan trong d6 thi€u ché tén céng
cta proton, 1 nhiing chit khéng mau, dugc goi 1a cic base khong mau.

H
(CH3)2N—©— —@—N(CH3)2 Base khong mau ciia (leucobase)
tim gentian

N(CH3),

19.3.2. Phuong phap diéu ché&
Céac chat mau loai nay thudng duge diéu ché& qua ba giai doan sau day:

— Téng hop base khoéng mau bing cach ngung tu benzaldehyd véi
dimethylanilin. :

— Oxy héa base khéng mau thanh base carbinol véi tac nhin oxy héa nhe
(Pb0O,).

— Tao mudi véi acid manh (HCI).
Cetly—N(CH;), FbO, _~-Cetls—N(CHy), HCL 8 _CgHy—N(CHs),
CsHs_;'-f CsHy—N(CHy), CaHng( Cstis—N(CH3), QHsengafh"N(ﬁia)z

Base carbinolic - Xanh malachit



19.3.3. Tinh chit

— Cac chst mau & dang dung dich thay déi theo pH.

Vi du: tim methyl c6 mau tim d pH > 6, m&u xanh 14 cady 3pH =5 — 2 va

mau vang ¢ pH <0, 5.

~ Khi hydro hoa chit mau sé taoram

Ore
O

Chat mau

ot base khéng mau:

Base khéng mau

N(CHy), —> 8>/\CH—.—N((:H3)2 + HCI

- Néu mot base manh tic dung véi chit mau sé tao ra base carbinolic

khéng mau:

19.3.4. Chat dién hinh

Base carbmohc

—@—N(CH3)2 + KCl

Céc chat mau dan xuft clia triphenyl methan c6 céng thic chung:

@
R;—@—CQ&
4

R,

Q
Cl

Duéi day 1a céng thic cia mdt s ch&t dién hinh:;

R, R, R, R,
Parafuchsin NH, NH, NH, H
Fuchsn | NH | NH | Nez | cH, |
Tmgentan | NCHJ), | NCH) | NeHse | H
Xanhmalachit | Ho | NeHs | ey, | oH ]

Tim methyl 124 mdt hén hgp clia cic din xust tetramethyl héa,

pentamethyl héa va hexamethyl héa.



19.3.5. Ung dung
Fuchsin duge st dung trong vi triung hoc 48 nhudém Gram. Cac chit mau
dudc stt dung dé diéu ché muc va lam chat chi thi do pH. Trong y hoc, ching

thuong duge dung trong khoa da.

19.4. CHAT MAU AZOIC

19.4.1. Dinh nghia
Chit mau azoic 12 hgp chat mang nhém chic -N=N- lién két vdi hai
nhéan thom. ' Ar-N=N-Ar"'

19.4.2. Danh phap
Ngudi ta thudng thém chif azo vio gifia hai géc thom.
C¢Hs—N=N-CgHjs Benzen azo benzen (azo benzen)

@—N =N—©—CH3 Benzen azo p-toluen
CHs Benzen azo p-dimethylamino benzen
©_N-N_©—N (hay p-dimethylamino azo benzen)
Céc chit mau azoic dude ggi theo tén thudng ding (Heliantin...).

19.4.3. Phuong phép diéu ché&
C4c ph&m mau azoic duge diéu ché bing phan tng ghép d6i mudi diazoni
v6i phenol hosc arylamin nhu 43 trinh bay 8 muc 18.1.4.2.
19.4.3.1. Tong haop hydroxyazoic
HO

[ ;
+ @-on i HO3S—©—N=NOH
ReN & n O
H03S—©—N=N a < Tropeolin

g o g

O vi du trén, ngudi ta st dung diazoic ctia acid sulfanilic
HO S—CEH,,—NHz dé dleu ch& ph&m mau tan. Phan i{ng ngung tu dudc tién

hanh trong méi trudng kiém.

19.4.3.2. Téng hop aminoazoic
@ .. 9 CH; g CH;
HO,;s~<(O)-N=N €1 + (C:)>—1~I.~“CH3 . HO3S—©—N—N—©—N\CH

Phén #ng ngung tu tién hanh trong méi trudng amd trung tinh hoac
kiém nhe.



19.4.4, Cau truc cta chit man azoie

— Nhém mang mau -N=N- lién hgp v6i 2 nhdn thom lam phin ti
azobenzen c6 mau vang da cam nhung'ch&t nay khéng tan trong nuée
nén khong c6 kha niang nhuém maiu.

— Nhém tang mau (tr¢ mau): thudng 1a nhém phenol hodc amin. Tay theo
sy c6 miét cia nhém ndy ma ding phudng phéap didu ché azoic hop Iy, Céc
nhém nay 1am téing ddm dé mau cta phin tit va ting d9 tan vi tao cae
phenat kiém.

— Nhém phén cye: thudng 1a nhém -SO,H vi nhém —-COOH. Nhé