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paration & Reactions of Carboxcylic Acids mme—

A

Preparation of Aliphatic Monocarboxylic Acids

NI.OENO#& K,Cr,0, +H,S0, )
Primary Alcohol {0) >
—wnoomw (i) NaOI, A ,
Methyl Ketone (ii) H,0® g

R—C=N dil. H,SO,,, reflux
Alkyl Cyanide or, (i) diLNaOH, reflux

(ii) HCI

RONa (i) CO, A, pressure X
Sodium Alkoxide (ii) HCL ~

O Op O-H<XOWEF00ZOR

A

Tollens’ reagent R—CHO
O] Aldehyde
B (i) CO, gas, 0°C RMgX
(&) Ewoe Grignard reagent
5 dil. HCI reflux RCOOR’
or, (i) dil.NaOH, reflux Ester
(ii) HCI
~ (i)NaOH, A RCCl,
] (ii) HCI 1,1,1-Trichloroalkane

Scanned with CamScanner



Aldehydes, Ketones and Carboxylic Acids

Reactions of Aliphatic Monocarboxylic Acids
dry sodium salt « soda lime COOCH,#+ Nz

'H( 1 ne) | 3 C"z”z/ﬂhﬂ ‘ R Mdh"”‘ef J
| electrolysis of the conc. -
H(M) |“"aqueous solution of K-salt P NH, ' RCOON H4'
K’—/—_l MnO, 300°C 27 ?)’ 2 Mﬂi‘i
:' Ketone) g3
| L/"’mj(—f—f-' 153 0 52‘ | vao, | RCOONa+CO,
/ dry distillation =z c ZE| | onNaHOO; |  SodlumSalt
3 -C0—R (Ketome) | “ T Clium <alt 2z A E
| =5 R z = NaOH | RCOONa
r/,_.;—-—': reaction of Ag-Salt B § ‘f ——— 0 Sodium Salt
Lﬁlﬂl:-,——-l = ide | with Br,in CCl jsolvent (x) % o =
| © N x RCOONa+ H,
=7 A L L { ~ > | SodiumSalt
_/Ag’__‘l 200-250°C I i
PN = C R’OH + conc. H,50, RCOOR (Ester)
IC%OB LiATH, ] <
«— = g3 A < a e -
Primary alcobol zZ C %2 2 RCONH
r___t———:::______""“. Hylcopper ;; : - '=,:.;?.= | Y L RCOONH, -2~ s ide 2
RCH,0H |  chromite 2 § D gg’— -
Primary sooh” | | td or;’g’cf:’ .| RCOCI (Acid Chloride)
— | redP+X(X=CG.Bi) Replacement of H-atom| | gk
e-haloacid [HVZ reaction] of the alkyl group 272 ,I(RCO),0 (Anhydride)
Al10C (i) N2OH, 6 2tm, 210°C
Onxalic acid + glycerol Formic | = (@) 1,50, CO (Carbon monoxide)
- 0,, Pr-black
(i) N20HA | Acid Yz
CHCL, (Chloroform) o ik CH,OH (Methanol)
HCOONa + H, i . C‘”“""‘h G ety HCHO
| Formaldehyde
| I et
NaOH
HCOONaleO E- [q > F conc. H.ZSO‘
, 138 | F T —5 co+m,0
. a =
HCOONa + BlaliO0s £
: 2+C0,T +H,0 |- !3 | B 5
| HCOONH‘ | ity M pal, CO + HCI
————— 7 formate . 3 I s v
ey c . Tollens’ reagent
oo - " ) Agl +CO, + H,0
o Ot et | 9397C, rapid beatiog £E A -
COOH ! () HA = 5 Fehling’s solution ;’ Cu.0! +CO
Moo L =] j¢ 2 (Cu0) Eh0 50T £ 1,0
Coo ' I SEl
Qns+u20 ‘Wﬂ’mulsoi Formation) | ’ig mercuric chloride .
!
% (o)) O™ [ Forma ’J KMnO /H,S0, _[co,+u,0
I (i) a (-H,0) | of amide (0]
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CH,CN
Methyl cyanide

\X

CHyCOCH,

Acetone |

CH,ON;
Sodium methoxide

prcparaions of Acte Al

Quick vinegar process

—

of bacteria)
Na,Cr,0; +H,S0,

(aerobic oxidation in the presence

(0]

d¥H,S0,

reflux

(1) NaOH +1,, A

(1) H,0®

(i) CO, A, pressure

(if) HCl

CH,COOC,Hy
Ethyl acetate”

(i) NaOH, reflux

(i) HCl

O = =m0 P>

QO =0 >

removal of

.

~ methanol and acetone

(1) 20% H,50,, 1% HgSO,, 60-80°C

or Oy, Mn-acetate, 60-70°C

(1) CH;Mgl, ether, 0°C

(1) H,0®

()NaOH + I, &t

W H,0%

() KCN

(i) dik HCI, reflux

150-200°C

»

[-C0,]

Reactions of Acetic Acid

CH,COONa + H,1

Na

;

CH,COONa +H,0 |«

NaOH

CH,COONa + 0,1 + H,0

NaHCO,

—
or, Na,CO;

CH,COONH,

dnox3

NH,

am jo Juawdwiday

HOO0D— ¥y} JO woje-H

CH,COOCH, + N, 1

CH,N,/ether

~

CH ,(Methane)

dry sodium salt

'y

+soda lime, A

electrolysis of

Ethane

:nqueuus solution of K-salt

CH3006H3
Acetone -

dry distilladon

CH,Br

| reaction of Ag-salt with

of the Ca-salt B

dnoxd |[Axoqiwd

Y} jo suopIvay

Methyl bromide | .-

CH3_CH3

+« Bry In CCl, solvent

T =0 > O = = m A >

red P + HI

Ethane '

CH,4COCH, |

.+ 200-250°C .

MnQ, 300°C

Reduction

(‘.IHSOH-»cnnc.sto‘ CH,CDOCZH ﬂ]!u
A Ethyl acetate
= ot e ——
EE | ™, CH,COONH,| 4 | CH;CONE,
g E (~H,0) |  Acetamide |
o - e
S =S
) 5 PA, PA,ou50C, || cH,Cocl
Acetyl chloride
P,05 A |CcH,Cc0—0~Ccoc,
| Aceticanhydride |
CC!,COOH b a4, CHCIICOOH '
Trichloro acetic acld | S MR
_ . C'!l
- g is passed *
Eel Cogshpased | cicH,Co08
E s through boiling acetic acid ‘
o -
ﬁ = ; —
s"a- 2 || redP+X,(x=Q,B) | X—CH,—COO0H |
S| el || Monsbband
"]
E UMM | CHyCBO0R
,gg_ Elhy!lk’hd |
b
E e H, s Cﬂscﬂzon
> copper chromite nltyll"’“
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xalic Acid (HOOC—COOH)

/m conc. sto‘
€ —
@Hpo"( “ V,04 (catalyst), &, [0] 0 i (1) absorbed in conc. HNO;
i IR " X (11) 0, Is passed Into the resulting solution
rco+N aOH) solution A and heated simultaneously
1 ( T L | conc. HCI ) NC_CN(anogcn)
180-200°C 1 {hydrolysis] ~
a o
g L H,C=CH,, (Ethylene) ’——e—]
|360°C
3]
H,0 KMnO,+ NaOH
[xa00C—COONa A | Na00C—COONa f—p; | BrH,C—CH,Br
1 Ca(OH), (I: alkaline
o ] dil. H,S0 HN KMnO, i
m oar® S0 [ o W HOCH,—CH,0H KM% 1y, c=CH, (Ethylene)
o (0] (o]
Reactions of Oxalic Acid (HOOC—COOH)
E-(;r ( 0 /O\CH
(Sodium NaOH (1 mol) HOH.C—CH,OH = 2
[ - g I = ene oxalate)
h n oxalate) e
£ i =L bn, "
(COONa (2mol)
COONa NaOH (2 mol
E00Ny (Sodem SRR ghycerol 100-100°C__} 4 COOH (Formicacid) + COp
0 CONH
CaCl, solution PCl; cocl (Oxalyl NH, i 2 oxamide
Eg? Ca2® B — 2 : (excess) (I;om chloride) CONH z( )
Calcl te i
= C,HOH, reflux Il' il pCl cocl ‘d‘“"'!
577 S tabl ciation HCI
G00C,Hy o5, C;H;OH, conc 1,50, 8 | ¢ |(muficient) CoOH cf:ll.:“pmmde) hoirideds
| COOC,Hy ‘ [esterification]
Diethyl oxalat CONH
| ate té 2NH, OONH, A l 2
KMnO, + H;S0, COONH, > CONH,
coz = HZO [0) I Ammonium oxalate Oxamide
D P,0; |A
CH,0H - Zn+H,S0, .
@OH (Glycolicacid)  [“—[requcton] NC—CN (Cyanogen)
200°C CO, + HCOOH A
A > T2 ——| CO
€0,+CO + H,0 | cl‘;": ';‘::‘n] [dissociation] Formic acid +H,0
—_— eny! 0
Preparations of Benzoic Acid (CBII5C00H)
Eos et
1) alkaline KMnO
I : — 5 : CgH5CHg (Toluene)
| CgH MgBr () CO,/ether < (if) Hy,0
Phenylmagnesium 5
[ (il) Hy0 o
promide 3 o — He/ CgHSCN (Phenyl Cyanide)
|CgH CH  —pana r/KOH _
it R D aLHE A ayaina | CellsCOCH, (Acetophenone)
(1) COCL/AICl, C
[ C.H_ (Benzene) (Friedel-s reaction) 1 K,Cry0p+ B350, = .
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Reactions of Benzoic Acid anmmmnoozu

NaOH__, | Gyl oy,
[formation of salt]” 500N, |
PCl | Sodium pey, |
C.H-.COCl 5 eN20q1,
. 65 « _ /
COOH Benzoyl chloride or, SOCl, P
conc. H,S0, ONIWOMN —> Omm—mncoonmmm
B conc. H, E
{ ZON .M“.“.mw“”“u E [formation of mmﬁm_._ E
m- nitrobenzoic acid HNa - Zwmm Llﬂl—.—lmﬂ/g
um 0 ® W Benzamide |
HEENE —
| @
2 W M ..m m NaOH/CaO r%
m. Cc = Ju A “|  Benzene |
COOH I |
Br,/FeBr, D CHsCOOAg/Br, |  CgHgBr
[Bromination] CCl,(solvent) | Bromobenzene
Br ro i
CgH COOCOCGH, | (CH,CO),0 | [Funsdiecker ;o)
m- bromobenzoic acid Benzoic anhydride A LIAIH, C,H,CH, OH |
[H] "| Benzyl alcohol |
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——— L TTus amey g "Olvei‘
Acetic acid and Acetone B

r

[ Test Acetic acid \Acetone\\

‘Reaction with NaHCO, solution CO, gas is evolved in the form of bubbles. CO, gas m\

;nc NaOH solution + I, dissolved | Yellow crystals are not produced. Yeyow cwﬁm

in K solution + heat Istic smell are produceq.

LB‘rady's reagent (2, 4-DNP) + heat |Orange or yellow precipitate is not produced. Orange precipitate is produced,
Ethanol and Acetic acid I

Ethanol

Acetic acid
No gaseous substance is evolved.

i > ) ) R
,_Rucnon with NaHC03 solution (;02 gas is evolved in the fom ¢
| bubbles.

| S—

\conc. NaOH solution + 1, dissolved in KI|Yellow crystals of iodoform having charac-
Emluﬁon + heat teristic smell are produced.

No yellow precipitate is produced.

Formaldehyde and Formic acid
| Test

b Formaldehyde
| Reaction with NaHCO, solution |No gas is evolved.
|

Formic acid
CO, gas is evolved in the form of bubbles

[Brady's reagent (2,4-DNP) + heat Orange precipitate is obtained, No characteristic precipitate is formed.
Oxalic acid and Acetic acid
Test Oxalic acid Aceticacld =
Reaction with CaCl, [A white precipitate of calcium oxalate is|No precipitate is obtained.
. - jproduced.
solution
H —
TO0 | Cact,- 520" cazey 4 amcy
COOH Coo- -
. i 'Umd'/
Cacodyl oxide test No characteristic change occurs. Cacodyl oxide gas having obnoxious smell is ¥
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J/,, Aldehydes, Ketones and Carboxylic Acids
Phenol and Acetic acid

35
/ Phenol : Acetic acid

o with NaHCO; solution No gas is evolved. CO, gas is evolved in the form of bubbles.
~ith peutral FeCl, solution Violet colour developes. The solution turns red and on boiling gives brown
precipitate.

\a

Benzoic acid and Salicylic acid
Phenol Salicylic acid

Test
‘ o with peutral FeC13 solu-|No characteristic colouration is pro-|Violet colouration is produced.
feact duced.

Wiﬂ the pres-|Smell of wintergreen oil is not pro- Methyl salicylate having smell of wintergreen oil is

N duced.
zoloonc: H,50, duced pro fce
j /—’—f -
‘ Benzoic acid and Phenol
— Test Benzolc acid S ~ Phenol

/"-—‘—-—-._—v—_ .
eacion with NaHCO, solution CO, gas is evolved in the form of bub-|No gas is evolved.

bles.
Violet colouration is not produced.

Violet colouration is produced.

‘ ”-—’_—_—-—‘i
' Jaction with neutral FeCl, solution

f
Tansformations s=— |
1. Higher acid (acetlc acld) from lower a acid (formlc acid): |
' — dP+1 KCN dil. H,S0, !
| coon A, cpr on 4B, cHyl —s CHON g CHaCOOM
! Formic acid [rcduction]M thanol Methyliodide Methyl cyanide Aceﬁﬂ? acid |
Allernatlve method “acetic acld to proplonlc acid: ¥
PCl, CH,N (1) Ag,0, A T
i CH COOH —3 CH cocl _-ll_le_r—’ CH3C0CHN2 -{W———’ CH3CH2C00H
L Acel:lc acid Acetyl chloride D:azoketone i_ -%__Pt_ofionic acid |
L Lower acid (formic acid) from hlgher acld_(acetlc T —
T Tray Br,/KOH HNO, K,Cr,0,, H,50,
| CH COOH —3 CH, CocCl ——’CH3CONH2-————’ CH3;NH, — CH,0H —T-—-ﬁHCOOH
l Aﬂetlc acid Acetyl chlonde Acetamide Methylamine Methanol Formic aud}.
. Eﬂ“‘“‘llc acid from propanolc acid T R — . ww
g R (H, KyCr,0,/H,S0, |
Propanoic acid Propanoyl chloride Propanamide Ethylamine Ethanol CH,COOH '—_l
Ethanolcndd
R —— T e S %yt
’°propy1 alcﬂhol from proplonic acld U F) .
i T e T NHg Br,/KOH HNO
| CH3C.H2C00H _Cl.5., CHSCHZCOCI H CH c;Hz('_:ONH2 > CH3CH2NH2——-—> CH3CH20H i.
i PmplOlliC acid Propanoyl chloride Propanamlde Ethylamine Ethanol i
: Cr,0,/ conc.H,S0
{ 0 7 29V
e/ CaltsOH (CH,C00),Ca CalOH); oy coOH «——

( CH,cH
i 3 (OH)CH3<_—-———(; COCH3 ‘____.____ (o] .
A [59!}99_3(1 alcohol or, LiAlH, Acetiiis distlladon . 5m acetate Jc acid o

_ il
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