01403221-59

NSAAUNS S

(Carboxylic acids)

TASINISARAINIAITILAN
= o = o
AMzAAUANAATILATINANANANS

AWINNE Lﬂ‘]e}ﬂ‘iﬁ"lﬂﬁ]‘f ANANUANILNILL AU

NSAAUNS S

(Carboxylic acids)

ansisznaumsuatiariautlanaing carboxyl

I .
-COOH (-CO_H, -C-OH) wilunyWaridu

gnsialil R-COOH, Ar-COOH
O

Il H
CH,-C-OH @’COO

Formic acid Acetic acid Benzoic acid




N15LsanNTa

TafINLY
- LFENANUUAINNL AINIEIRE -ic acid
- UBNAIUWNUYANNIEALANHTNIBINGN

LY

HCOOH Formic acid (Formica, ant)
CH,COOH Acetic acid

CH,(CH,),COOH Butyric acid (Butyrum, butter)

CH3CH2(|3H-COOH o — Methylbutyric acid
CH,

(|3H2CH2-COOH 6 — Hydroxypropionic acid
OH
CH,

H
CHs-CIJHéH-COOH a, 5 Dimethylbutyric acid

CH,




38 IUPAC

- L%'ﬂn‘l:srjvnmqwamvm carboxyl group @ﬂmma

ﬂ

alkane VIN'Q'TU’)Uﬂ']?H’ﬂULVI']ﬂu Llﬁﬂﬂ —e 'VN LMN
—oic acid _ _
- UBNALAUINNUNDULNIE AL AR

u

-C-C-C-C-COOH
5 4 3 2 1

HCOOH Methanoic acid
CH3COOH Ethanoic acid

ARSI
Propanoic acid
CH,CH,COOH panol '
CH,(CH,),CH,COOH Pentanoic acid
CH,(CH,),CHCOOH 2-Methylpentanoic acid

I
CH,

@/COOH Benzoic acid

CH,CH,COOH 3-Phenylpropanoic acid




\HANWUESA IUAIULLL alkene AR -e LAY -oic acid

CH3CH=CHCOOH 2-Butenoic acid

aromatic acid L%'ﬂmmu'a‘iéﬁ’uémm benzoic acid

COOH
~ NZO

2, 4 — Dinitrobenzoic acid

NN5LseANTaLINARURINTADUNSE

HaFINLY

Fandauanlaaaw el ANAETaNTA
WLLRNTY WARA —ic acid VINLAN -ate

Sodium acetate

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




38 IUPAC

LFenAf laaau TN UYIsNNA2 T aNS ALLLIL

IUPAC WHRAM -oic acid LAN -oate
O

Il
CH 3-C-OK Potassium ethanoate

CH,(CH,),COONa

@COONH4 CH,-CH-COONH,
|
ﬁ Br Br
CH3CH2CI)H-CH2-C-OK

CH,

(HCOO),Ca

a9auUTaATAa 1Bl ITUPAC

. CH,CH,CH,CHCOOH
|

CH,

. CH,CH=CHCH,COOH

) (|)H2(CH2)2COONa
Br

. CH,(CH,),COOH
C6H5




LR
ANUANINNIELNTN
4 aa (3 Y aa
* nsaAsuandanidulaanaidn luanandl C.-C,
azangiile aluanaizualugdunisasans

ANRY
® Carboxylic acid aza18 lUAIVNaTaIENNTIUDE LTU

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

Q u

°* JaALAANAINI alcohol, aldehyde, ketone, alkane

AN MW. Tnanuwsziia H-bond ss1dnelatana

L “cyclic dimer”

Cyclic dimer A2 2 TuLaNaY
dantaailu 1 Taananae H-bond




(~1
ANINANLLUNSA

RCOOH + H,O =—— RCOO + H3O+
carboxylate ion
K, = [RCOO'][H3O+]
[RCOOH]

% aa o (]
mnmmﬁfuansnanumwLﬂummgq (K, 44)
AN5UBAzUANAI LULlLTAaW WAz carboxylate ion W1N

ANTINNTAURY carboxyl group asinelnann
VLU UUT UD carboxylate ion

P . P
R-C R-Q T R-CE
\

\O_ O

resonance stabilization
Carboxylate ion A1N150OLNA resonance stabilization
= o % = = (] [
R RY carboxylic acid ilunsanINNQ alcohol
ROH + HO —— R-O + H o}

3

14




Effects of substitutions on acidity

PN
G

0

G = e-withdrawing group G = é-releasing group
- stabilizes anion - destabilizes anion

- strengthens acid - weakens acid

A28

Cl—CH,COOH K, =136 x 10
CH,COOH K,=1.8x10"

0 0
—t 7 +— [
CI—CH,—C:® H—CH,—Ci®

"
chloroacetate anion acetate anion

2 . o 1 < 1
- @213 chloroacetate anion L&RgISNIN (L‘ﬂuﬂ‘a‘ﬂLL‘Nﬂ'ﬂ)




A1519L U UL N LATANN LIRS acetic acid

ILae chlorinated acids

2
Cl — CHCOOH 5530

Cl
Cl - (||3 — COOH 23,200

Cl

A151aLLFaULNgLATA2INILSIIRS monochlorobutyric acids

CH,CH,CHCOOH 139
cl
3.0

Cl

CH,CH,CH,COOH
cl

)
/
Cl - CHy— CH,«— CH~— (iO Inductive effect

O

18




N5LA5ANNTADUNFE

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

O
I
R-CH,OH M9 Rr_cC.oH

1° alcohol

msnAl)nsen

R-CH,OH + KMnO, &A’Hz? R - COO'K' + MnO,

|

10



\i
U
OH ", H,0

CH,CH,CH,OH + KMnO—— CH,CH,COO K" + MnO,

l HCI
CH,CH,COOH

CH3 CH
CH.CH.CHCH.OH —1MnO,
372 2 1.0H,H,0,A

2. H'
2-methyl-1-butanol 2-methybutanoic acid

3
CH,CH,CHCOOH

GH, KMnO C|;H3

|
4
CH,CHCH,OH ==t CH,CHCOOH

2. H*

DA ANENY aldehyde Aa9ld oxidizing agent NaaY

T
pee CH,- C - H

CH,CH,OH  —gr

dil. KMnO,

9 © | =
CF—CHI"O )
Ne

H
PCC (Pyridinium Chlorochromate

http://www.masterorganicchemistry.com

11



2. Oxidation of alkylbenzenes

Ar—R —fMnO,  Ar . cOOH

wsa K,Cr,0,
alkyl benzene benzoic acid

GH,8 COOH
@ 1. KMnO, , OH’ @

2. H*
toluene benzoic acid

CH2CH20H3 COOH

@ 1. KMnO, , OH", A @
2. H*

n-propylbenzene benzoic acid

IR YT

CH,

S

NO,

CH,

CH, _1-KMnO, . OH
2. H'

12



3. Carbonation of Grignard reagents

Grignard reagent ﬁﬁﬂﬁﬁ’%ﬂﬁﬁu CO, o magnesium

carboxylate LAZLNA hydrolysis 68 o carboxylic acid

H,O"
RMgX + CO, —— RCO,MgX — RCO,H

H,0"
ArMgX + CO, —— ArCO,MgX

nsinal)ngen

R—MgX + O=C=0

* NARNMMANLAAUUN carbon LAN 1 BZADN

13



AARSINg

I
CH,COMgCI
‘ H,0"

CH,MgCI + COj

O
I

CH,C-OH + Mg + CI

O

H,0" Il
@MQBF+ Co, C - OH

benzoic acid

WL NAR

1. aamsaNnsnaunssnallil Ineeinw Grignard reagent

n. 3-Butenoic acid

. 4-Nitrobenzoic acid

14



4. Hydrolysis of nitriles

R—C=N + H,0 -29dorbaee, R_COOH + NH,
Ar—C=N + H,0 -2ddorbase, Ar—COOH + NH,
&}

H* or OH"
CH3CH2CH2CH2CN + HZO _

@CN + HZO H* or OH

benzonitrile

5. Oxidation of alkenes

alkene an oxidized Lfﬂuﬂ'iﬂfauvﬁﬁfﬁfm KMnO4 °luL1_I'N

@)
1. KMnO,, OH", A I I
S A R—C—OH + HO-CR

RCH=CHR’
msinad)nsen

R-CH=CH-R % 1

15



LT

?
CH,CH=CHCH, M0, QH oo 6.6 —H™. 2cH -C-oH

A

KMnO, , OH" H*

CH,CH,CH=CHCH,CH,CH, ——xi— —

anNLIU

O
KMnO,, OH

- I
— ’ H
CHCH,CH=CH, ————— —H—CH,CH,C-OH +CO,

UfjnisenuaIngnAIsUanGan

1. Salt formation

. . (3 1 P 4 [%
® carboxylic acid ilunspaauidaazanayn v H*

R-COOH + H O =—— H,0" + RCOO

¢ yihufnsannulane 1y Zn lwiinaa carboxylate waz H,

2R-COOH + Zn (R-CO0"),Zn
L U4
2CH,COOH + Zn (CH3COO)2Zn + H,
acetic acid zinc acetate

16



neanUjnsenuLug 11y NaOH, NaHCO, tinlnaa
7 0
R-C-OH + NaOH R-C-ONa + H,O
[ |
R-C-OH + NaHCO, R-C-ONa + H,0 + CO,

&1
] 0
CH,CH,-C-OH CH,CH,-C-ONa + H,0

0
i ﬁ

C-OH C-ONa
+ NaHCO, — @/ + H,O + CO,

e 17A%a1AU NaHCO, lduanAMuLaAnFng
geI9d1sUsenauNuaanUNsnaUNs e

OH
@ + NaHCO, —7—

17



2. Reduction to alcohols

carboxylic acid gﬂ?‘aqsﬁﬁfaﬂ reducing agent LT
lithium aluminium hydride (LiAIH,) 1a 1° alcohol

O
I
R-C-OH + LiAIH, R-CH,OH

i)
1. LiAH,

2. H,0

I
CH,CH,-C-OH CH,CH,CH,OH

nsinalngen

lo_
R—(IJ-OH
H

[
R-C-OH + LIAIH, —=mer

OH
| H,O

2
R-CH,

1° alcohol

18



@)
I 1. LIAH,

CH,CHCH,-C-OH

2.H.0
CH, 2

@/COOH 1. LiAH,

2.H,0

3. Reaction with diazomethane

carboxylic acid ¥NUf)AFanu diazomethane, CH_N,

o methyl ester
1
R-C-OH + CHN,
&}
0
CH,CH,-C-OH + CH.N,

]
CH,CH,-C-OCH, + N

2

19



4. Alpha — halogenation of aliphatic acids

aliphatic acid vi1lfjigannu Cl,, Br, la @-halo acid
o halogen L UUNUN H-atom M99 Ol-hydrogen

O

I P I
R-CH,-C-OH + X, R-CHC-OH + HX
H,0 |
X
%}

o)
I |
CH,CH,CH,-C-OH - CH,CH,CH-C-OH + HBr

P, H O I

- - Br
butanoic acid 2-bromobutanoic acid

23 Br,, Cl, anniiuwailfnsenazle aa-dihalo acid

%38 oo, o-trihalo acid
i
CH,CH,-C-OH + Br, (excess)

HCOOH + Cl, B/

20



Ol-halo acid #1159l nsennalas

1. 1lazwilu a-hydroxy acid

0
R-CH-C-OH + X
|
OH

Ol-hydroxy acid

1. OH

o)
I I
CH,CH,CH-C-OH CH,CH,CH-C-OH
|

Br OH

1. OH

o

2. 1laauiilu ot-amino acid

0]
Il Il
R-CHC-OH + NH,(excess) R-CHC-OH +HX

X NH,

LT
o) o)

Il Il
(|3H2-C—OH + NHs(excess) C|JH2-C-OH + HBr

Br NH,

bromoacetIC aC|d am|noacet|c aC|d

21



5. Decarboxylation
(Hunsdiecker reaction)
inaalansninuaInsaaunsd vind)asannu
Br,, CI, lu CCl, Azl CO, uag alkyl halide 7
carbon UasERad 1 aEAAN
Tauzuinairailu Ag*, Hg> wsa Pb (1V)
o)

Il
R-C-OAg + Br, R-Br + AgBr + CO,

Il Br,
CH,(CH,),C-OAg CH,(CH,)Br + AgBr + CO,

6. Conversion into acid derivatives

O

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

]
Z=-X,-0OR",-0-C-R", -NH,

7nFa1ninaluAa Nucleophilic substitution
6.1 Acid halides, Acid chlorides

soCl,

PCI,

22



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

i |
R-C-OH + R'-C-ClI

6.3 Esters
O

Il Il
R-C-OH + R'-OH R-C-OR' + HOH
6.4 Amides

0
I
R-C-OH + NH, _A,

Dicarboxylic acids

Aa carboxylic acid 1 TNLaQﬂﬁﬁ —COOH (carboxyl group) 2 viq;i

n15LsEnTda
WLUANN DY

@ Y I
= Lﬂuﬁ@LQWﬁg"lﬁﬂUTNL@QﬂLﬂﬂ 6]

2%
HO-C-C-OH oxalic acid

I [
HO-C-CHZ-C—OH maloic acid

Il Il
HO-C-CHZCHZC-OH succinic acid

23



wuu IUPAC

- 1FaANUUL alkane 4v1N8l “dioic acid” WazTEY
IR YL T

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

0 7
HO-CCH,CH,CH,C-OH

I I
HO-C-CHCH,C-OH
|

CH,

N15LATEN Dicarboxylic acid

LAFANAINAENAALUAINIAINIBLATAN monocarboxylic acid

1. Hydrolysis of dinitriles

acid or Il I

NCCHZCHZCN + HZO HO-CCHZCHZC-OH
base

NCCH,CHCH,CN + H,0 _HCL,
CH

3




2. Oxidation of dimethylbenzene

dimethylbenzene yinufnsannu KMnO,
-CH, az@n oxidized \1lu -COOH

COOH

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

1,2-dimethyl benzene phthalic acid

1/)n581184 Dicarboxylic acid

Dicarboxylic acid 5@ Diacid tnalfnseiuiau

monocarboxylic acid TagLNALANIE carbonyl group

1
C-ClI

excess SOCI




