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nsAdUNIE

(Carboxylic acids)

TASINIFAAAINIAITLAN
a 4 a [-4
AMzARUANARTLALINANANERNS

NWINENRLLNEHASAIFAS INLILUATILWILFY

NsSAAUNS S

(Carboxylic acids)
ansisznaumsuatiatiauilaiaivg carboxyl

Il e
-COOH (-COH, -C-OH) silumyjWardu
gnsiald R-COOH, Ar-COOH

Q P COOH
H-C- OH CH,-C-OH @/

Formic acid Acetic acid Benzoic acid




N15LseNTa

HadINY

C FENATNUURAIANL RINEAE -ic acid

- UANAUUUIRYANNIEALANHT N EINGN

6 V o
—C—C—C—C—COOH

LU
HCOOH Formic acid (Formica, ant)
CH,COOH Acetic acid
CH,(CH,),COOH Butyric acid (Butyrum, butter)
CH,CH,CH-COOH a — Methylbutyric acid

|

CH,
CH,CH,-COCOH B — Hydroxypropionic acid
I
OH C

H
CHs-cI:HéH-COOH

CH,

a, 5 Dimethylbutyric acid




W IUPAC

- Liﬂﬂi‘ﬁ‘wm'mﬂﬂ‘wu carboxyl group 'azlmu"li'a
alkane wummumﬁuammnu LLﬁlﬁ]ﬂ —-e ‘VN wm
—oic acid

- UBANARUITINUNDULAIZAEIAILA

u

-C-C-C-C-COOH

5 4 3 2 1

HCOOH Methanoic acid
CHSCOOH Ethanoic acid
MR8
CH,CH,COOH Propanoic acid

CH,(CH,),CH,COCH Pentanoic acid
CH,(CH,),CHCOOH 2-Methylpentanoic acid
I

CH,

@/COOH Benzoic acid

@/CHzCHzCOOH 3-Phenylpropanoic acid




\HadWusea lRaIuLLL alkene FiR -e LAN -oic acid

CH3CH=CHCOOH 2-Butenoic acid

aromatic acid L“ﬁilml,uum,}ﬁué(m’m benzoic acid

COOH
N,O

2, 4 — Dinitrobenzoic acid

NO

- J o a a
NS5 NTALNADURINTADUNS Y
TaENTY
FandauanlaaarliiNeanin ANAETansa
WULFNTY LEARRA —ic acid N9LBIN -ate

@)
Il
CH,-C-ONa Sodium acetate

O
I

CH,CH,CH,-C-OK Potassium butyrate




38 IUPAC

Fanuan laaau N TN19RENAINAL TN ALLIL
IUPAC WwHRARA -oic acid LAN -oate

O

I
CH 3-C-OK Potassium ethanoate
CHS(CHZ)zcooNa

{O)-coonH, GH,-CH-COONH,
I
ﬁ Br Br
CH3CH2(|3H-CH2-C-OK
CH3

(HCOOECa

a9 UTaR1sAD LWL IUPAC

. CH,CH,CH,CHCOOH
CH

3
2. CH,CH=CHCH,COOH

3. (|:H2(CH2)2000Na
Br

4. CH,(CH,),COOH
C6H5




L
ANUANININIENTIN
a (g a o ey
* nsamsuandanitlulaanaiaa Tuanadial C,-C,
azangiile aluanaiauialugdunisasais

ANRY
* Carboxylic acid aza18 lUAYINAA18NNTIURE LU

Anas (C2H5-O-C2H5), chloroform (CHCI3), alcohol 1o

= 1

AALADAFINII alcohol, aldehyde, ketone, alkane

q

2 9

N3 MW. Tnanunsiziin H-bond seudnalatana

LU “cyclic dimer”

Cyclic dimer Aa 2 TNLana¥
\dantaailu 1 Taananae H-bond




[~1
ANTNANLLUNSTA

RCOOH + H,O =—— RCOO + H3O+
carboxylate ion

K, = [RCOOTH,0"]
[RCOOH]

v a o S|
mnsﬂm%fu'an%anumwu_lunﬁmga (K, 44)
A15UUASULANA LULLSABY WAL carboxylate ion NN

ANINNTAURY carboxyl group asunglnann
LSl Ut U9 carboxylate ion

o _
Il /o - P
R-C R-G #sa R-Ci
\__ \ :

o) o)

resonance stabilization

Carboxylate ion A1N190LNA resonance stabilization

= [ % . . [ 1
AU carboxylic acid 1ilungmNINNI1 alcohol

R-OH + HO ——= R-O + H30+

14




Effects of substitutions on acidity

P —~ 7
@ <—(\2@ G >—> Ci®
0 0
G = é-withdrawing group G = é-releasing group
- stabilizes anion - destabilizes anion
- strengthens acid - weakens acid
AR E9
Cl—CH,COOH K, = 136 x 107°
CH,COOH K,=1.8x10°
— _f i P
Cl—CH,—Ci® H—CHZ—CéG
chloroacetate anion acetate anion

[ 2] . = 1 [~ [
- azlm91 chloroacetate anion L&DESN3N (Lﬂuﬂﬁ‘ﬂLL‘Nﬂ’J’])




A5 UT UL NS LATAN NS IR acetic acid

AL chlorinated acids

acid K,(x107°)
CH,COOH 1.8
Cl - CH,COOH 136
Cl — CHCOOH 5530
c
Cl
Cl - cllz — COOH 23,200
Cl

A1 FELLNELATA2INLSIURY monochlorobutyric acids

acid K,(x10°°)

CH,CH,CH,COOH 1.5
CH,CH,CHCOOH 139

|

cl
CH,CHCH,COOH 8.9

Cl

CIHZCHZCHZCOOH 3.0
Cl

/
Cl - CHy— CH,~— CH,~— (O

@)

)

Inductive effect

18




NSLASENNSADUNTE

1. Oxidation of primary alcohols and aldehydes
2. Oxidation of alkylbenzenes

3. Carbonation of Grignard reagents

4. Hydrolysis of nitriles

5. Oxidation of alkenes

1. Oxidation of primary alcohols and aldehydes

0]
I
R-CH,oH —XM9  Rr_cC.oH
1° alcohol
msinalnsen
R - CH,0H + KMnO, OLA'HZQ R - COO K" + MnO,
| W

RCOOH

10



U

CH,CH,CH,0H + KMnO~—-%2_ GH CH.COO K* + MnO,
A
lHCI
CH,CH,COOH
H
s KMnO eH,
CH,CH,CHCH,OH - CH,CH,CHCOOH
1.0H,H,0, A
2. H*
2-methyl-1-butanol 2-methybutanoic acid
CH %:13CH OH — ot o
5 OH Torno A CH:CHCOOH
2. H*

DLASNENY aldehyde MR9LT oxidizing agent Naay

O
PCC I
CHCH,OH —g&— CHyC-H
Idil. KMnO,
7
CH, - C - OH

9 e | -
Ci—(l:lr-O P
No

H
PCC (Pyridinium Chlorochromate)

http://www.masterorganicchemistry.com
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2. Oxidation of alkylbenzenes

Ar—R —fMnO,  Ar. cOOH

%32 K,Cr,0,

alkyl benzene benzoic acid
CH, COOH
1. KMnO, , OH
2. H
toluene benzoic acid
CH,CH,CH, COOH
@ 1. KMnO, , OH", A @
2. H
n-propylbenzene benzoic acid
LULHNAR
CH,
1. K,Cr,0,
2. H
NO,
CH,

CH, 1.KMnO,.OH
2. H'

12



3. Carbonation of Grignard reagents

Grignard reagent V'I”lﬂﬁﬁ?i‘il'lﬁ"l.l CO, o magnesium

carboxylate LAazLnm hydrolysis s o carboxylic acid

H,O"

RMgX + CO, —— RCO,MgX RCO,H
H30+
ArMgX + CO, —— ArCO,MgX ArCO_H
msunalnsen
i
R—MgX + O=C=0 R—C—OMgX
H,O"

0
R-C-OH + Mg* + X

* NARNUMALAAAUN carbon LAN 1 AZAAN

13



ARG

[
CH,COMgCI
l H,0"

CH,MgCl + CO,

0]
I

2+ -
CH,C-OH + Mg~ + CI

O

H,0" Il
@-MQBH CO, C - OH

benzoic acid

wULENAR

1. aamsaNNIAaunstnalui Ineeiny Grignard reagent

n. 3-Butenoic acid

9. 4-Nitrobenzoic acid

14



4. Hydrolysis of nitriles

R—C=N + H,0 -29dorbase, p_COOH + NH,
Ar—C=N + H,0 -2ddorbase, aAr—COOH + NH,
KT

H* or OH
CH3CH2CH2CH2CN + HZO _—

@CN + H0 _HoroH

benzonitrile

5. Oxidation of alkenes

alkene g@n oxidized \Hlunsndunidaae KMnO, luiua

0
, - I i,
RCH=CHR 1KMnO,OH & o~ o4 + HO-C-R
2. HZO
nmsinalgngen
P P
R-CH=CH-R MmO, OH 5 pc —H . 2R-C-OH

15



LU

O
CH,CH=CHCH, ﬂ”AOA—QH 2CH, &5 —H 2CH,-C-OH
B KMnO. , OH' H*
CH,CH,CH=CHCH,CH,CH, === _H,

anNLIU

O

CH,CH,CH=CH, ~0Ce O B

I
CH,CH,-C-OH + CO,

Ufjfisenaasnsaasuandan

1. Salt formation

. . [ 1 P > Iy
® carboxylic acid tLlunsnaaulNaazangdn T H

R-COOH + H,O = H,0" + RCOO

o yhupnseniulans 114 Zn Tuinda carboxylate WAz H,

2R-COOH + Zn

(R-CO0),Zn*" + H,

LU

2CH3COOH + Zn (CH3COO)ZZn + H2
acetic acid zinc acetate =

16



nsmind)nsennuiug LEi NaOH, NaHCO, (imLnaa

)

Il I
R-C-OH + NaOH R-C-ONa + H,O

o)
[
R-C-ONa + H,0 + CO,

I
R-C-OH + NaHCO,

LU
D 9
CH,CH,-C-OH + NaOH CH,CH,-C-ONa + H,O

ﬁ o)

I
C-OH C-ONa
+ NaHCO, @ + H,0 + CO,

® 178U NaHCO, lduanAuLaAnsIg
gruedsUsenauNuaanunsnaUNs e

OH
@ + NaHCO, —7—

17



2. Reduction to alcohols

carboxylic acid gn?ﬁ‘;‘fﬁl'aﬂ reducing agent LU
lithium aluminium hydride (LiAIH,) 1a 1° alcohol

O
Il ether
R-C-OH + LiAIH4 R-C HZOH
HZO
LU
| 1. LIAIH,
CH3CH2-C-OH CH3CH2CHZOH

2.H,0

ﬂ']il,ﬁﬂﬂﬁfa‘l“}ﬂ'] (dadann aslagindfidszqilunans)

o
I |
R-C-OH + LiAlH, — =0l R-C-OH

H
-H,0
H o T 7
| LiAIH
R-CH, ~—— R-C-H < RCH
. H
1” alcohol

18



O
I 1. LIAIH,
CH,CHCH,-C-OH

CH,

2. H,0

@/COOH 1. LA,

2. H,0

3. Reaction with diazomethane

carboxylic acid ¥ Asannu diazomethane, CH_N,
1 methyl ester

o o
I I
R-C-OH + CH,N, R-C-OCH, + N,

LU
9 7
CH,CH,-C-OH + CH,N, CH,CH,-C-OCH, + N

2

19



4. Alpha — halogenation of aliphatic acids

aliphatic acid vinUA%e1nu Cl,, Br, 1 O-halo acid
The halogen L IWNUNA H-atom M99 Ol-hydrogen

@)

I I
R-CH,-C-OH + X, R-CHC-OH + HX
H,0 |
. X
LT

@)

Il Br
CH,CH,CH,-C-OH

I
CH,CH,CH-C-OH + HBr

_ ) Br
butanoic acid 2-bromobutanoic acid

813 Br,, Cl, anniiuwaljizenasla a.a-dihalo acid
%58 a.a,a-trihalo acid
7 0
I
CH,CH,-C-OH + Br, (excess) P CH3C|)HC-OH

Br

Brz,P

I?rO

I
CH,~C—C—OH

HCOOH + Cl, 7PL. WWaE ?

20



Ol-halo acid #1asavnlnsensalas

1. vlagutlu a-hydroxy acid (vlasas 2 steps)

7 0
R-CH-C-OH —LOH  RCHC-OH + X
: |
X OH
. Ol-hydroxy acid
LU
o) o)
I 1. OH Il
CH3CHZCIH-C-OH | CH,CH,CH-C-OH
: |
Br OH

2. 1aguili ot-amino acid

I Il
R-CIBHC-OH + NH,(excess) R-(IZHC-OH +HX

X NH,
LU
@] @]
Cle'g'OH + NH,(excess) (|3H2-ICI-OH + HBr
Br NH,
bromoacetic acid aminoacetic acid

21



5. Decarboxylation
(Hunsdiecker reaction)
\naalavzutnaaInsadunsd vindjnsennu
Br,, CI, lu CCl, alsf CO, uaz alkyl halide #i%
carbon UaLAY 1 BLAAN
Tauzminaaiilu Ag*, Hg®* wsa Pb (IV)
o)

Il
R-C-OAg + Br,

R-Br + AgBr + CO,

0O
Il Br,
CH,(CH,),C-OAg

CHS(CHz)zBr + AgBr + CO,

6. Conversion into acid derivatives

O

I I
R-C-OH R-C-Z

I
Z=-X,-OR'", -O-C-R", -NH,

UjnseninaluAa Nucleophilic substitution
6.1 Acid halides, Acid chlorides

O socl, o

I
R-COH + | pg, R-C-Cl

PCI

5

22



(%17 e}
Il Il

R-C-OH + PBr, R-C-Br
6.2 Acid anhydrides

0] O O

Il W Il Il

R-C-OH + R'-C-CI R-C-O-C-R'

6.3 Esters

@)

I I
R-C-OH + R'-OH R-C-OR'" + HOH

6.4 Amides

O O

I A I
R-C-OH + NH, —=— R-C-NH,

Dicarboxylic acids

Aa carboxylic acid 1 Tutﬂqaﬁﬁ —COOH (carboxyl group) 2 W;':

q ]
n1sLsenTda
WULFINTY

- udaewzldiuluanaian o

Wl
HO-C-C-OH oxalic acid

I Il

HO—C—CHZ-C-OH maloic acid
I [

HO—C—CHZCHZC—OH succinic acid

23



kY IUPAC

- 158U alkane 8418l “dioic acid” WAETEY)
AILUUNAEAILAT LR TIgR

Il [
HO-C-CH,C-OH propanedioic acid

0 T
HO-CCH,CH,CH,C-OH

Il I
HO-C-CHCH,C-OH
I

CH, )

NN5LATEN Dicarboxylic acid

'
>4

LATENAINENAALLUAINIAINIBLATAN monocarboxylic acid

1. Hydrolysis of dinitriles

acid or
—

Il Il
HO-CCHZCHZC-OH
base

NCCH,CH,CN + H,O

NCCH,CHCH,CN + H,0 _HCl |

CH,

24



2. Oxidation of dimethylbenzene

dimethylbenzene vindfnsannu KMnO,
-CH, azgn oxidized 1111 -COOH

@CHs 1. KMnO, , OH @COOH
CH, 2H0O COOH

1,2-dimethyl benzene phthalic acid

17)n5eu24 Dicarboxylic acid

Dicarboxylic acid #5a Diacid tnaljnseiuiay

monocarboxylic acid ThenALanI carbonyl group

i
COOH C-Cl
excess SOCI2
COOH c-Cl
Il
O

25



