CHUONG 15: ACID CARBOXYLIC HON
CHUC PAI CUONG
1. Binh nghia
- Chra nhém carboxyl
- Chlra nhém churc khac: -OH, -C=0, ...

Khao sat
+ Hydroxy acid R (00K
(OH)n
+ Phenol acid
_(COOH),,

+ Oxo acid R €O



CHUONG 15: ACID CARBOXYLIC HON
z.giﬁgphép
- Nhém churc acid: dugc goi tén dudi dang hau td
- Nhom chuc khac: dugc goi tén dudi dang tién to
Th tu uu tién cua cac nhom chuc
Acid carboxylic > anhydrid acid > Este > Halogenid
acid > Amid>> Hydrazid > Nitril > aldehyd > ceton >
alcol, phenol > amin > hydrazin > ether
Tén moOt s6 nhom churc
Vi du
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CHUONG 15: ACID CARBOXYLIC HON

CHUC HYDROXY ACID

A(COOH)n,

Cong thuc tong quat R (OH).

Danh phap

Hydroxy + tén acid carboxylic

Tén mo6t sO hydroxy acid

Piéu ché

Nguon goc thién nhién Acid malic: tdo
Acid tartric: nho

Acid citric: chanh
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CHUONG 15: ACID CARBOXYLIC HON

CHUC
Phuong phap téng hop

2.1. biéu ché a-hydroxy acid

- Oxy hoa ethylenglycol

O] //O [O] //o
ethylen glycol aldehyd glycolic acid glycolic

- Pi tir dan chat a-halogenid

R—CH—COOH + HOH —> R—CH—COOH
C OH
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CHUC u
+ DI tu aldehyd hoac ceton

2H,0
R—CH + H—C=N — R— CH C= N—»R CH—COOH
I H l
O OH (H) OH
aldehyd cyanhydrin
R' R’
2H,0 |
R—C—R' + H—C=N —» R—CH—C= N—»R C—COOH
| I |
O OH (HY) OH
ceton
2H

R— C COOH —> R— CH COOH
OH



CHUONG 15: ACID CARBOXYLIC HON
CHUC

O O

C—CH,
cH, PHS '

1) NaOH/H,OIA
2) H,0*
OH

I
O

/C=O
HO

acetophenone

Y



CHUONG 15: ACID CARBOXYLIC HON
2SBME che B-hydroxy acid
+ Oxy hoa aldol

CH3_9H_CH2_C\H o > CHS—(PH—CHZ—C\OH
OH Cu™, OH OH

+ Di tu a-ethylenic

H+
CH,=CH—COOH + HOH A, CH,~CH,~COOH

OH
+ Di tu B-cetoacid

2H
R—I(?—CHQ—COOH — R—?H—CHQ—COOH
O OH



CHUONG 15: ACID CARBOXYLIC HON
2SBYG che y-hydroxy
"’!F‘H]uy phan y-lacton

HZC_CHQ\ /O
/O + HOH ——> ?HQ_CHz_CHz_C<OH
H,C—C H) oH
0
butyrolacton

2. Tinh chat vat ly
3. Tinh chat hoa hoc
3.1. Tinh acid

3.2. Tinh chat cua nhém carboxyl va hydroxy



CHUONG 15: ACID CARBOXYLIC HON
GEIESGCO0H « CoHsOH —> HO(CH5),CO00C,Hs - Hz0

(CHiCO)0 + HO~CH,—COOH —— CH3=(G~0—CH,—COOH + CH,COOH
0
acid acetyl glycolic
CH3—QH—COOH + HBr — CH3—(|3H—COOH

OH Br
acid lactic acid a-bromo propionic

3.2. Tinh chat riéng
3.2.1.Phan Ung phan cat a-hydroxyacid

H 0
P A H?
-gheto, — -GS+ H g,

O+H
R_. _0O R .
n /C';_C\OH —> o ~C=0 + H C\OH

OH



CHUONG 15: ACID CARBOXYLIC HON
35&1%n ung loai nudc

Phan Ung cua a-hydroxy acid

_0
> JeH— T " CH—CéO
Ho~ {OH: -2H,0
HO O — O O
- ~C—Hc,_
>c—Hc. Z
07" " R 0 R
|lactid
Phan Ung cua B-hydroxy acid
bk “H,0
R—C—C—COOH —2> R—CH=CH—COOH
OH_H:

Acid a,3-ethylenic
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Pﬁ%"&ﬁg cua y.6-hydroxy acid

C C=0 —— C,‘O
/SN . / /

H  dHHO C\ o
y-hydroxy acid y-lacton
/CHZ—_CL_\‘Z - H,0 CHZ_CUZ
HC =0 — = HC G0
CH G HO] ‘oo

d-hydroxy acid o-lacton

Chat di€n hinh
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CHUC PHENOL ACID
COOH COOH COOH
Qo
OH
OH
A.o-hydroxybenzoic A..m-hydroxybenzoic A.p-hydroxybenzoic
(A.Salicylic)
1. Piéu ché

1.1. Oxy hoa cresol

OH OH
[KoCro0O7] HG




CHUONG 15: ACID CARBOXYLIC HON
lgg% ung Kolbe - Schmidt

ONa OH OH
J . X
CO;Na CO,H

Co ché phan Ung

CP:— O: O: 0:
H H H L H H H H_. H
> “«—> <>
H H H H H™ &7 "H H H
H H H H

H H




CHUONG 15: ACID CARBOXYLIC HON
CHU

Ol . N
Anion sz§|:|cylat Oi H/ Lién két hydro nOi

phan to

2. Tinh chat vat ly

3. Tinh chat hoa hoc
3.1. Tinh chat cia nhém carboxyl

3.1.1. Tinh acid
COOH COONa

OH  Na,CO, OH
2 —> 2 + CO, + H,0



CHUONG 15: ACID CARBOXYLIC HON
3GBYGe phan Ung thé ai nhan acyl

3.1.2.1.Tao clorid acid

_0
COOH Ol

OH S0C|, OH
—> + SO, + HCI

3.1.2.2. Tao este

COOH COOCH;
OH  CHOH OH

%

H,S0,
_0 e

7

“OH ~C|
OH OH
3 + POCl, — 3 + H,PO,



CHUONG 15: ACID CARBOXYLIC HON

CHUC 0 0

Cl ~0—CgHs
OH OH
+ HO_C6H5 E— + HCl

3..12.3. Phan ung loai nhém carboxy!

3.2. Tinh chat cua nhém phenol
+ Tac dung vai FeCl,
FeCl, + 6 ArOH —> 6H* + 3CI +[ Fe(OAn, ]~



CHUONG 15: ACID CARBOXYLIC HON
+ql{lgng v@i anhydrid acetic

O O
OH Il OCCH3

@ + CH;COCCH; —— O: + CH3COH
CO,H CO,H

3.3. Tinh chat cua hai nhém chirc
+ Tao muoi kép

COOH COONa
@ + 2NaOH — @ + 2H,0
OH ONa

+ Alkyl hoa
COONa COOR COOK

©/0Na +2XR @/OR _HOH _ @/OR
KOH

(b)



CHUONG 15: ACID CARBOXYLIC HON

+Cf]éié{<g(nthon
@ECOOH HOj@ =G0y, -H,0 _ @COO\@
OH HOOC OH

salol

; ;
= Q11O — 0L, 10
00
H H O

xanthon

3.4. Tinh chat cua nhan thom s
7

70

6‘@1 Y 5H
5 =
Se T

SE



CHUONG 15: ACID CARBOXYLIC HON

CHUC OXO ACID
COOH
1.Dinh nghia R<( I
(CO)y
2.Danh phap

Danh phap IUPAC

Oxo + tén acid carboxylic

formyl + tén acid carboxylic

Vi du:
Danh phap khac
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CHUONG 15: ACID CARBOXYLIC HON

CHUC Ceto + tén acid carboxylic

Goc acyl + tén acid carboxylic

Vi du:
CH3—9—CH2—COOH CH3—(I?—CH2—COOH
@) O
acid 3-ceto butanoic (acid [3—ceto butyric) acid acetyl acetic

MOt sO tén théng thuong
3. biéu ché

Ngubn goc tu nhién
Tong hop
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CHUONG 15: ACID CARBOXYLIC HON
3GH3&u ché a-aldehyd acid

- i tu gem-dihalogen

% 0
L L W
H—0~COOH —ior= | JC~COOH
Cl
- Oxy hoa a-hydroxy acid
O]
HC—COOH ~ —>  H—G—COOH
OH O
- Khr dién hod acid oxalic
O O
C-COOH —22™ »~ ~ ¢ COOH

HO~ +2A H™



CHUONG 15: ACID CARBOXYLIC HON
3GHKu ché a-cetoacid

- Pi tir dan chat halogen

{ j <|e
CHs— ?= O K8 CHy—C— CN—>= CH;— C—COOH
K* CN’

- Oxy hoa a-hydroxy acid

O
R—QH—COOH-—LJ—>'R—C—COOH

OH KMnO¢4 6



CHUONG 15: ACID CARBOXYLIC HON

' d
YT P

3.3. Pi€u ché B-cetoacid

Phan Ung ngung tu Heiler-Claisen

mechanism for the Claisen condensation

o ) O Y :ﬁb o}
CH307 | CH3CH,COCH; | I

CH;CH(”ZOCH3 cmgw/ > CH;CH,C—CHCOCH;
O O
CH?,CHE(HJ—CH(!DCH;,, + CH307
i,




CHUONG 15: ACID CARBOXYLIC HON
4 G Ehat

4.1. Tinh chat cua a-aldehyd acid
1 6
HOOC—C— H —2™% . HOOC— C— SO;Na

Phan Ung Cannizaro
O
» HOOC _%_ H H2(|3—COOK * COOK
OH COOH



CHUONG 15: ACID CARBOXYLIC HON
4. CHWE chat caa a,B-cetoacid

- Tinh acid

- Phan Ung decarboxyl hoa tao ceton

H H
0 /10 o™

Sc—
/\

@
—C.

-
CH
\



CHUONG 15: ACID CARBOXYLIC HON

CHUC - CO,
o) o)
N
C|) \ 0 OH (”)
O »
HOC —((:}D—c—o 5L o Hoc=cH, hg bitr > HOCCH,
+CO,

- Dang ho bién ceton-enol

X 4 e 2OF
2 dang ho bién s '
rd ) V4 "'/ C C
cua nhom carbonyl A 73
Dang ceto  Dang enol

- Dang ceto c6 lién két —C=0 va lién két C-H

- Dang enol cé nhém —OH gan vdi lién két ddi —C=C



CHUONG 15: ACID CARBOXYLIC HON

CHUC
@) H
|| | T
R,CHCRR —— R,C=CR
ceto Enol<1%
@) @) H @)
I R
CH,CCH,CCH, —— CH,C= CHCCH,

(20%) (80%)



CHUONG 15: ACID CARBOXYLIC HON

Yéﬁjggﬁ:h hudng lam tang tinh bén vimng cla enol & hgp
chat B-cetoeste

- Tao lién két hydro ndi phan tu

o "o
H

SN C
C/C\ " o

H, H,

H
-C=CvaC=0lién hogp
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