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. ALLEN

CARBOXYLIC ACID & AMINES

Organic compounds having —COOH group called Carboxylic group.This functional group is
o}
composed of Carbonyl (—(”:—) and hydroxyl (—OH) group.

O O
_(”:_ + —OH — —(”3— OH
Carbonyl group Hydroxyl group Carboxylic group
The properties of the carboxylic group are not smply the combined properties of these two groups,

but it hasits own distinctive properties.The acidic nature of carboxylic acidsisdue to the presence
of replaceable H-atom in the Carboxylic group.The genera formulaisC H, O, .

Classfication :

Monocarboxylic acid (RCOOH) :

Having one carboxylic group, also called monobasic acid.

Generd formula- C H, O,(n=1,2,3,........ ).Higher mono carboxylic acidsare called fatty acids.

Example: CH,COOH acetic acid
Dicarboxylic acid : Having two carboxylic groups, also called dibasic acid.

COOH .
Example: | Oxalic acid
COOH

Tricarboxylic acid : Having three carboxylic groups also called tribasic acid.

CH.COOH
Example: Ho—Cc— cooH Citric acid

CH,COOH
NOMENCLATURE

Acid Common name IUPAC name
HCOOH Formic acid (formica-red ants) Methanoic acid
CH,COOH Acetic acid (acetum-vinegar) Ethanoic acid
CH,CH,COOH Propionic acid (Propan-first pion-fat) Propanoic acid
CH,CH,CH,COOH Butyric acid (Butter-butyrums) Butanoic acid
CH,CH,CH,CH,COOH Valeric acid (valerian-plant root) Pentanoic acid
C.,H,,COOH Caproic acid Hexanoic acid
C,H,.COOH Caprylic acid Octanoic acid
CgH,g COOH Capric acid Decanoic acid

Last three acids are found in goat fat word - (Caper-Goat).
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0 General Method of Preparation

1. By oxidation of primary alcohol with acidic KMnO, or acidic KCr,O:

+
KMnO, /H

R-CH,OH + [O] RCHO + H,0 o, RCOOH

+
K5Cry,O,/H

2. By oxidation of aldehydes:

Aldehydes on oxidation with usua oxidizing agent gives carboxylic acid with same number of
carbon atoms as in the aldehyde.

R—CHO + [O] Tollen'sReagent . R—COQO~ H—®) R—-COOH
CgHsCHO +[O] __Taten'sreagent , C.H.COO® 2, C,H.COOH
3. By oxidation of alkenes:

(i) conc. KMnO,, / OH® heat

(8) RCH = CHR' RCOOH + RCOOH

(i) H;0®

(b) RCH = CHR' /o5 RCOOH + R'COOH

H,0, Distill

4. By Carboxylation of Grignard Reagent :

+
HZO/H
—MgBr(OH)

I
RBr M RMgBr %, gL 8 g, R—C—OH

Dry ether

5. By hydrolysisof acyl derivatives of carboxylic acid :

o)
R—(”:—Cl + HO _+ |, R-COOH + HCI

O
(R-C0),0+H,0 _+_, R-COOH + R_C—OH

R—COOR' +H,0 _# , R-COOH +ROH

R——g—NHz + H,0 —*— R-COOH +NH,®
6 Cyanide hydrolysswith dilute acids::

R—CN %", RCOOH

The mechanism of hydrolysisof R—CN is as follows.
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r

R—C=N —"° s R—CLNH ——> R-——C=NH
'O'HZ )

0
H/ \H
H H 1
\0@
®
R I NH 2 R T NH, R—|£NH2
OH OH OH
OH 0
R——NH > R{l + NHJ
| 3 4
OH OH
By oxidation of alkyl benzene:
COOH

Kl\/an /OH
(i) H O@

Alkyl group having no a-H atom will not be oxidized to -COOH. Any alkyl group containing at

least one a-H atom will be oxidized to -COOH. The product of oxidation will be benzoic acid.

H,C—CH,CH, COOH
KMnO /OH
(i) Hy O@
C(CH,),

Neutral KMnO, No oxidation
—_—

The order of benzoic acid formation by oxidation of akyl benzene.
Methyl benzene >1° alkyl benzene >2° akyl benzene

Describe the preparation of acetic acid from acetylene.

Identify Z in the sequence

CH,COONH, —2=% y _HoM) 7

(i)P,05
(A) CH4CH,CONH, (B) CH,CN
(C) CH4,COOH (D) (CH4CO0),0
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A halogen compound ‘A’ on hydrolysis with dilute alkali followed by acidification gives acetlc
acid. The compound X is -

(A) CICH,CH.CI (B) CH4CHCI,
(C) CICH,CHCI, (D) CH;CCl,
4. Acetic acid is obtained when -

(A) Methyl alcohol is oxidised with potassium permangnate

(B) Formaldehyde is oxidised with potassium dichloromate and sulphuric acid
(C) Acetonitrile is hydrolysed with a dilute mineral acid

(D) Glycerol is heated with sulphuric acid

5. ldentify Z in the following reaction sequence CH,l TX —>Y RCLZP —257

(A) CH3;COOH (B) CH3Mgl (C) CH5COCI (D) CICH,COOH
6. Kolbe's electrolysis of agueous potassium ethanoate leads to the formation of -
(A) Ethene (B) Methane (C) Ethane (D) Ethyne

7 A <=7~ CHyCOOH ‘A", B. Whatis not true for A and B -

(A) A is hydrocarbon of general formula C,H,,,., while B belongs to akanol
(B) A can be obtained by reducing CH;CH,CI while B by its hydrolysis
(C) A is dkane while B is alkanal
(D) A and B both belongs to different homologous series
8.  Arrange the following compounds in decreasing order of acidity -

CICH,CH,CH,COOH  CH5;CHCICH,COOH CH4CH,CHCICOOH
I ] i
(A) I>1>1l B) 1 >1 >1 QS 1>10>1 O Hr>1>1
9.  Arrange OHCH,COOH ( | ), HOCH,CH,COOH (IlI) and CH3COOH ( Il ) in order of acidity -
(A) I>1>1l |) 1 >1 >1 QS 1>110>1 D) 1> 111 > 1|

PHYSICAL PROPERTIES OF CARBOXYLIC ACID:
These are polar substances and can form H-bonds with each other to form dimer structures.

0 ---H—O0
T T
O—H -0

€ Boiling Point : Dueto dimeric structure, the effective molecular mass of the acid becomes double
of the actual molecular mass. Hence carboxylic acids have higher boiling points than alcohols of
comparable molecular masses. Due to hydrogen bonding carboxylic acids show appreci able solubility
in water. Its solubility in water is greater than alcohol because H-bonding strength is greater in
carboxylic acid than alcohol.
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Melting Point : Melting point of the carboxylic acid with even number of carbon atoms s higher
than acid with odd number of carbon atoms. Such effect is observed in first ten members of the
homologous series. This feature is based on the fact that in the carboxylic acids with even number
of carbon atoms, the terminal methyl group and carboxylic group are on the opposite sides of
zig-zag carbon chain. Hencethey fit better in the crystal lattice resulting in stronger inter molecular
forces onthe other hands acidswith odd number of carbon atom have carboxy! and termina methy!
group on the same side of zig-zag carbon chain whichresult in poor fitting inthecrystd lattice. This
causes aweak forces among molecules and result for the relatively lower melting point.

The melting point and boiling points are usually higher than those of aliphatic acid of comparable
molecular masses. Thisisdueto planar structure of benzenering in the acid which can pack closely
in the crystal than aliphatic acids.

Reaction Involving Cleavage of -OH Group :

Esterification :

When carboxylic acid reacts with acohol in the presence of conc. H,SO, to form ester, it isknown
as esterification

R—C—OH+R —OH — oS0 R—C—OR +H,0
0 0
Mechanism :
H,SO, —— H"+ HsO;

R—lCli—_.Q.—H + H =— R—lCli—O—H
o) OH
@

OH OH OH @

\, | @ e H
R—(||3—O—H +ROH=— R—C—OH— R—?@HZ =— R—C® «>»R—C — R—ﬁ:—OR'

|
¢ OR’ OR’

ﬁ)H

OH o)
% H\R
The relative reactivity of alcohol to ester formation markedly dependent on their structure. The

greater the bulk of the substituents near the—OH group, the slower the reaction would be same facts
isfollowed by acid as well

CH,OH > CH,CH,OH > (CH,),
H—COOH > CH,COOH > (CH
Formation of acid chloride:

CHOH > (CH,), COH

CHCOOH > (CH.,),CCOOH

3) 2 3)3

%» R—COCI + HCl + POCI,
+50Cl,

<N R—COCI + SO,T + HCI

R—COOH—]

+50,Cl,
C.H,N

R—COCI + SO,T + HCI
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Formation of Acid Anhydride:
Carboxylic acid on treatment with any dehydrating agent as P,O to form anhydride by elimination
of water molecule.

O

[ P,Os R_“\
2R—C—OH —/—= O+ H,0

R
0]
CH,COOH . CH,CO~_
= | O+ H,0

CH,COOH CH,CO
succinic acid succinic anhydride

Formation of Amides:

| ] - H
R—C—OH + MeNH,—» R—C—O] NH,Me %» R—C— |\|1H

Me

Thelone pair electron on N atom undergoes resonance and hence N atom carries partial +ve charge
onit.

O

O
H)vﬂ‘. | e
R—CYNH «—» R—C:|\||—H

Me Me

Thus extent of H-bonding increases which makes the boiling and melting points of amides higher
than other acid derivatives.

Reactions|nvolving—COOH Group :

Schmidt Reaction :

Carboxylic acid reactswith hydrazoic acid in the presence of conc. H,SO, at 90°C forming primary
amine.

Conc. H,SO,

R—COOH + NJH  ———— R—NH, + N, + CO,

M echanism :
OH C<|3H
|| |

R—(|3+H®—>R— o —Nsy R—C—OH

OH OH H(‘N ﬁ_N

l—HZO

r R— C—‘6\ H
R—N=C=0<2—R_ c@
C'N N=N
N_N

ISOCyanate
l—HZO K CN

R—NH, + CO,

EE-Chemist
I JEE-Chemistry ALLEN .
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2.

SodalimeDecarboxylation:

Carboxylic acid on heating with sodalime (NaOH and CaO) give alkane with one carbon atom less

than the parent acid.
R—COOH —=2™ , R—H + CO,
Hunsdicker Reaction :

R—COOH __ a0 , R—COO" Ag* — 5> R—Br + AgBr + CO,

incCl,

M echanism : Reaction proceedsthrough free radical mechanism in various steps.
(i) Chaninitiation :
T i
R—C—O—Br —» R—C—é + Br

(it) Chain propagation step :
o
N T

RDC—(\O' —— R+CO,
T T
R—C—O—Br+R* ——» R—Br + R—C—O'

(iii) Chaintermination :
R+ R —>R—R

0 ]
R—C—O+R—>R—C—O—R

B.r+ ér—% Br,

With excess of organometallic compounds:

0 @
RCOOH —2%T, RCOO MgBr + CH,

lCH3Li

SHS)
R—COO Li + CH,

lCH3Li OH
0 o 2H,0 |
R_Cl:_(o LI)2 Hydrolysis R—C—OH R__(i::O
CH, CH, CH,

acetone

2 moles of organometallic compounds are needed to form ketone.

Carboxylic Acids and It's Derivative, Aliphatic Amines |G
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Hell-Volhard-Zelinsky Reaction :
Thisis a-halogenation of acarboxylic acid.
Br
R/\(OH Red P/Br, R)}(OH
0 O
o-bromo acid
Possible Mechanism for thereactionis:
Br Br
HBC/\COOH m(Rel:lBTiBrz)’ HBC/\COBI‘ i’ H,C COBr i’ H.C COOH

The purpose of PBr, isto convert —OH into —Br to make a.-hydrogen atom more acidic to be replaced
by Br atom of Br,. The reaction does not stop at monosubstitution but continues till the
a-hydrogen are replaced.

Cl
| “ Cl Cl
H,C—COOH —2% H,C——C—0H %> CHCI,COOH —%~ CCl,COOH

Red P Red P Red P

The reaction has a great synthetic importance as the halogen atom can be replaced by a number of
other groupsgiving useful products.

NH,
R\/I\ a—amino acid
+NH, COOH
OH
Cl +KOH(aq.) R\/I\
R\)\ -KCl COOH a~hydroxy acid
COOH KOH(alco) R
-HCl \/\COOH o, p—unsaturated acid
COOH H,0/H? COOH
K}fg: R /\( , R /Y
CN COOH
Heating of b-keto acid :

T 7 T
R—C—CH,C—OH 2210C, R _C—CH, + CO,
B-keto acid

There are two facts on which ease of decarboxylation depends.
(i)  Whenthecarboxylate ion decarboxylate, it formsaresonance stabilized enolate anion.

o) o) o)
I [ o [ Lo I
R—C—CH,C—0® ——=2» R—C—CH, ——» R—C—CH,

!

?
R—C=CH,
Resonance stabilized enolate anion
Thisanion ismuch more stable than theanion RCH, formed by decarboxylation of an ordinary

carboxylic acid anion.
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(i)  Whentheaciditsdf decarboxylatesit can do so through asix-membered cyclic trangtion state
b-keto acid on warming aone or in presence of abase undergoesrapid removal of CO.,

H,C—C—CH,C—OH —£ H,C—C—CH, + CO,
0 o o

M echanism :
CHZ\ /,~CH2
—C/ =0 A Y—T: c=0| -CO, Y—(‘:ZCHZ Tautomerisation Y_(H:_CH?,
I : ;
(O} @] OH (@]
© H P H-" keto form

6 membered transition state

Herey can be substituentslike

OH —diacid ; R —b-keto acid
H — b aldehyde acid ; X —bhao acid
Ph)\/”\OH — Ph < $p —=> Ph/\CH2+C02

Thisdecarboxylation proceedsthrough elimination.

Heating of a, b and g Hydroxy Acid :

el cH,
2H,C\ g ~COOH Q
o 7 =
o)
OH H H
o)

a-hydroxy Acid Lactides
CH,

i _ = H.C O
(i) HC (|3H (|3 o) A 3 \/Y

OH OH OH

B-hydroxy Acid o, B—Unsaturatd Carboxylic Acid

/CHZ-C\HZ

- _ H
(i) H,C (|:H (|: o) A | I

y-hydroxy Acid 5-methyldihydrofuran-2-one
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Reaction of a, p and y halo carboxylic acid with aq. NaOH :

COOH Co0®

H3CY OHO H3CY

Br OH

2 Br
HZC/ \CH2 oH® k\CHZ Sn2 (Br)
| . N LO [ LO

HO Cyclization of y haloacid

Heating of Dicarboxylic Acids :

/CHZ_(%HZ -H,0
O=C cC=0 —
N 0~ Ng~ O

O O

/ |

H H
Succinic acid Succinic anhydride

/(CH\2)3 _>£l
HOOC COOH P Ng" 0

Glutamic anhydride

Oxidation of Carboxylicacid at Alkyl Group :

Acid on treatment with mild oxidising agent such asH,0,, is oxidized at the  position.

B
CH,CH, -CH,COOH +[0] —%%— H,C
Y\COOH

OH
3-hydroxybutanoic acid

Oxidation can also occur at o carbon atom on treatment with oxidizing agent like seleni

Se0,,
RCH,COOH +[0] —52> R\“/COOH + Se + H,0

(@]
o Keto acid

um dioxide

node06\BOBO-BA\Kota\JEE (Advanced)\Leader\Che\Sheef\Carboxylic Acid & It's Derivative, Aliphatic Amines\Eng\01_Carboxylic acid & amines_(Theory).p65

m



Carboxylic Acids and It's Derivative, Aliphatic Amines ||| FETEEG

. ALLEN

10.

11.

12.

13.

14.

(i)
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CH,-G-OH + E1OH —H CH-C-0-Et

CH,-G-OH + Ph,COH —H CH.-C-0-CPh,

Ph-COOH + PhOH —2— Ph-G-O-Ph + HO

COOH C=

18
+ EtOH Cont. H,SO,

R-C-O-R HH—O>
Traces of O8 isfouned in ester.

M echanism :

rRc_orR s R or _HA,

@84

*OH
| L@

O+

+ H,0" + 2HSO,

®
OH,

R-C-OR' ——

OH

R—Cll OR'H——> R_(Ii_OH + R'OH
C?OH *0

—> R—Cli—mOH + R'OH <

R\é M . R
|

|
R-C-OH ——> R-C{OH, ——> R-C-OR'

18(|)H cll

+OH

CHs_ﬁ_mo_ﬁ_Ph H'/H,0
‘OHY “OH
0

I
—OH + Ph-C-OH

— > CH~
18%

|
180

OH

18 H,O | s
CH~G-"0-C-Ph 05 CHC(O-C-ph
Il Il -H | Il

:OH "OH

m
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0 0
OH

15. ? — OH

0 0

OH,’
CHccl _HMO oy op RO ey beo
3N 3T~ 3 ——
16. G-Cl ——— S —> |<\ CH, ﬁ OH + HCI
"OH :OH o)
e
17. R-G-NH, ——>
®OH, :OH
H® :OH | | r.d.s.
R—ICII—NHZ —>R—C|—NH2 —2>R—(|3—NH2—> R—cl‘,gNH L8 R (l‘T —OH
o) Gedy OH OH o)
Red P/B
Ex.1 CH,COOH —=2k, p My g
o CH,COOH —2dP/Br. | GH,-COOH s, NH,-CH,~C-NH,
' Br
Ex2  CH,CHCOOH —2FB%, b g
Br
Red P/Br, |

Sol. CH.,CH,COOH ——— > CH,-CH-COOH + enantiomer

COOH

Ex.3 Red P/Br2

COOH COOH
- O/ Red P/Br2 O<Br
COOH
Ex.4 ©/ _Red PIBr: . No reaction

Ex.5 HCOOH M, No reaction
Ex.6 I Red P/BY, > No reaction
Ex7  CH=C=0—>p —25Q

@)
|
CH,=C=0 —>C|2H (|3 ) —>: ?Hz —-C-OH
| | |

node06\BOBO-BA\Kota\JEE (Advanced)\Leader\Che\Sheef\Carboxylic Acid & It's Derivative, Aliphatic Amines\Eng\01_Carboxylic acid & amines_(Theory).p65

m



node06\BOBO-BA\Kota\JEE (Advanced)\Leader\Che\Sheef\Carboxylic Acid & It's Derivative, Aliphatic Amines\Eng\O1_Carboxylic acid & amines_(Theory).p65

m

. ALLEN Carboxylic Acids and It's Derivative, Aliphatic Amines || TG

(i) Red P/Cl[cat

Ex8 CRCO0H =) By, CH,-COOH
Br
Ex.9 CH.-COOH (i) red P/Br,(cat.)

A CH,~COOH
(ii) CI, |

Ex10.  CH-C-Cl = N

CH,~C-C| o MCH Br-C- Cl
TR ]

H —HBr

Ex11.  CHrC-OR B

tauto /_\Br Br \
CH,~C-OR' =——=> COR—@)CH —C-OR
I %j@ 7

o)

:OH -HBr By O

CH.C— CH,Br

0]
Br,
Ex.13. q TACOH ~ (:/r AcOH <:/<Br

ARNDT-EISTERT SYNTHESIS (AES)
In thisreaction, next homologus of carboxylic acid is obtained as product.

CH,~C-0H 1S9k
3|| (ii) CHN,

o) (iii) Ag,0
(iv) H,0
M echaniam :

CH,-CH,-COOH

[SNC) o
CH,~C-OH SOCL, CH,- ﬁ—C|_>CHzN2 CH3—C”2—CH—N _A%O0,

CH~CH=C=0 MO, cH_- CH~G-OH
o)
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OCH,
@i AES
-
COOH

OCH, OCH, OCH,
@i socl, @i CH,N, @i
C/OH‘___> C/Ll___* o CHN,

Il Il |
O O O

OCH, OCH, AG0
@( H,0
b
CH,-COOH CH=C=0
Me COOH
AES
H H
o _
N,—CH, c”
\’_0 Il
Me COOH Me COCl Me C Me CH
socl, ’C>| CH,N, Ag,0
—s —s =
H H H H H H H H
Me CH,—COOH H.O
H H

k/ > A/ > k/AZO
HOOC socl, CI\C CH,N, \ /CHZ\C 90 o

Il
O

0O
/lk*/ H.0 S HOOC\*/

CH,-COOH-150¢L_,
(ii) CH,N,

(iii) H,0

© ®
CHrﬁOOHégg% CH;ﬁ%CLEEikeCH;%—CH%NTJ39—>CH55—?HZ
O OH

ALLEN .
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COOH

: ©/ () soc,
' (if) CH,N,
(iii) Ag,0
(iv) H,0
0] 0]
COOH Cl,l Cl,l
O @
@/ socl, @/ \Cl CHN, @/ “NCH,N,
— — s
‘Agzo
CH,-COOH cp=c=0

H,0 ©/
b

Cl (l) CHzNz 3

6. (i) A
iii) H,0,
0 (iii)
CH.N A H,O 0
Cl —== 4 CH-N, —— 5 C — 2
/m/ /m/ 2% N\ \O /\)J\OH
O O

WOLF REARRANGEMENT

In thisreaction, a-diazocarbonyl compound istreated with thermally,photochemically or catalytically
so that ketene is obtained.

A

R—C”:—CHNZ ————— R-CH=C=0+N,
0] hv
or
Ag,0O

M echanism :

of & A
R-C-CHZN=N ——— |R-C;-CH{N=N — > R-CH=C=0
g N] e gﬁ,@ or

hv
or
Ag,O
CH~C-CH-N, —2
1. | or hv or
O CH, Ag,0
CH
CHS—CQ(%{AIC{)IEN —— c=c N,
] I CH,
O CH, 0
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O
® o
N=N A
2. or hv or
Ag,0
O O
® o ® @
N=N oL N=N
or hv or or hv or - 2
Ag,0 Ag,O
A
3 R_ﬁ_N3 or hv or
O Ag,O
R-C-N, ——= R—c*fNéﬁsN — & S 0-C=N-R
T or hv or T or hv or
o) Ag.0 o) A%O  (isocyanate)
NaN H.O*
4. Ph-C-Cl ™ sp—2 50 = >R
O

NaN A H,0’

Ph—lcll—CI ———— Ph-C-N, —=—>Ph-N=C=0 ————— PhNH,

H,O

ROH/H’

5. R-CH=C=0 R-NH,/H’

HZO/OHf
R-CH=C=0 — %2, R_CH,COOH

R-CH=C=0 —— R-CH,-COOR
R-NH,/H*
_—

R-CH=C=0 R-CH,~CONHR
S
R-CH=C=0 —2O"" , ¢ cH,-coo®
H.0'
6. R-N=C=0
H,0/OH
——>
R-N=C=0 HS—U> R-NH, (decarboxylation takes place during reaction)
H,0/0H>

R-N=C=0 —— > R-NH,
O Abnormal Behaviour of Formic Acid :

The behaviour of formic acid is different from other carboxylic acid due to presence of aldehydic

group.

Aldehydic Group (@) Carboxylic Group
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O Reactionwith:

Carboxylic Acids and It's Derivative, Aliphatic Amines || EZ G

(& Tollen'sreagents: formic acid behaves as a reducing agent and reduces Tollen's reagent or
Felhing solution. But others acid fail to do so.

H-COOH + Ag,0—> CO, + H,0+2Ag{ Silver mirror
H-COOH + 2Cu0 —> CO, + H,0 + Cu,0 { Red ppt.

(b) Reactionwith HgCI, : Formic acid formswhite ppt. of Hg,Cl,, with HgCl, which is converted
to Grey ppt of mercury.

2HCOOH + HgCl, —> CO, + Hg,Cl, { + 2HCI

white ppt.

Test for HCOOH and CH,COOH
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Test HCOOH CH,COOH
1.{ Reducingcharacter

Reducing agents -

Tollen reagent Silver mirror -

Fehling solution Cu,O red -

HgCl, Hg,Cl, -

Corrosive sublimate Calomel -

K,Cr,0, Cr*s —
2.| Decarboxylation. Na,CO, + H, CH,
3.| Heating at 160°C CO, +H, -
4. Heating sodium COONa

salts of acids (|ZOONa -

at 360°C Ach.

COOH
(|ZOOH + NacCl
5.| Conc.H,S0O, CO+H,0 Dissolve
6. P,Og - Anhydride
7.| Cl,IP CO, + 2HC Products are mono, di,
tri chloro acetic acid.

8.| Casdt heat HCHO CH,COCH,
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Usesof Formic Acid :

(i) Asanantiseptic

(i)  For preservation of fruits.
(i)  For leather tanning.

(iv) Indyingwool and cotton fabrics.

(v) Asacoagulating agent for rubber.

(vi) For hydrogenation of oil asNi-formate.

Usesof Acetic Acid :

(i) Vinegar (6 - 10% solution) used astable acid and manufacture of pickles.
(i) Intheform of salts, itisused in medicine and paints.

(i) For manufacture of rubber from latex and casein from milk CH,COOH is used as coagul ant.
(iv) Al and Cr acetates are used as mordants.

(v) Inthemanufact

ureof dyesand perfumes.

(vi) Asasolvent and laboratory reagent.

ACID DERIVATIVES

Derivativesof Carboxylic Acid

The—OH of an acid can be replaced by —CI, —OR, or -NH,, group to yield an acid chloride an ester

or an amide. These compounds are called functional derivatives of acid and they al contain acyl

group. The functional derivatives are all readily converted into the acid by simple hydrolysis.

0] 0]
Il o Il
R—C —OH ———:7———>R —C—Z
Acid Acid derivative
T
R—C—IisAcyl group and Z is nucleophile cI®
0
-0OH _ R /
+X v
\\X
-OH
P R
0 NH, AN
R {/ NH,
0
OH -OH R
+OR
\\OR
9%, R 0 R
_RCOO \n/ \n/
0 0

, CH,CO0°, C,H,0°, NH? etc.

Acyl halide

Amide

Ester

Anhydride
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Characteristicreaction for acid derivativesisnucleophilic substitution reaction :

M echanism :
~0

0 ok 0
Qu . | I

CH,—C +Nu ®——>CH,—C—Nu ——>CH,—C—Nu +Z ©
4 Z
sp? hybrid C - atom sp2 hybrid C - atom
Inthisreaction Z isleaving group. Weak bases are good |eaving groups.
Reactivity order - depends on the basic Character of Z

basicity : CI~ < CH,COO™ < C,H,O™ < NH;
Inthegivengroups  Cl istheweakest base so it is best leaving group.
Reactivilty order : CH,COCI > CH,COOCOCH, > CH,COOC,H, > CH,CONH,

In acid derivatives the carbonyl group > C=0 isattached to highly electronegative ClI -, CH,COO,
NH,~ etc. group due to electron withdrawing effect of these groups, the electron density on the

carbonyl carbon isreduced further. Thus acetyl group isreadily attacked by Nu shows nucl eophilic
subgtitution reaction.

Badcity of leaving groups:

Wesaker the basic character of the leaving group morewill be the ease with which the leaving group
leaves the compound and hence more isthe leaving power

The order of basicity of the leaving group and their leaving tendency follows the order.
H,N=>RO~>RCOO™ > Cl~
Badcity «—

Leaving power ——>
RO~ R o
/Eo «— />—o

Resonance Effect: L: 20 ol

Resonating Structure

Dueto resonance, the carbon-eaving group (L) bond acquires adouble bond character due to which
stabilization occurs. Now moreisstabilization, lesser isthereactivity and vice-versa. Asthe stabilization
istheleast inthe case of acid chloride because of high magnitude of —| effect of Cl atom. Thereforeits
reactivity isthe most.

Nucleophilic acyl substitution should be catalysed by acids becasuse the protonation of the acyl
compound would facillitate step (i) for nucel eophilic attack.

Carboxylic Acids and It's Derivative, Aliphatic Amines || EEIEEG
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ACYL CHLORIDE (RCOCI)

These are the derivatives of carboxylic acid in which hydroxyl (—OH) part of carboxyl group is

replaced by halo group. The most reactive compound of halo leaving group is chloro compounds.

Method of Preparation :

Carboxylic acid chloride can be prepared by the reaction of carboxylic acid with PCl, or SOCI,, of

PCl, or SOCL,.

— "k, RcoCI + Hel + POC,
CsHgN

_PCle_, RcoCI + H,PO,

5H5

| S9CL_,rcocl + S0, + HCl

CsHsN

R—COOH—

| SO:Ch L RCOCI + SO, + HCI

CsHsN
Chemical Properties:
Acylation Reaction :
O
Il - <”3 ﬁ
— m, R—-C-O-C-R Anhydride
O
ROH, base ”
R-C-OR
ester
O
NH,
— > R—C—NH,
amide
I
R—C—C| ——pf-SHaNH R—C—NH—CH,
N-methylacetamide
T e
(R),NH
—
R—C—N<
R
N, N-dimethylacetamide
O
H,O (water) ”
R—C—OH
OHO®(aq.)base I !
— > R—C—O + HCI
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2. Reduction reactions:
0
R_g_cl +H, %d(): RCHO + Hel  (Rosenmunds reduction)

RCOCI + 4H — Ao, |, R CH OH + HCI

or C,H;OH+Na

M echaniam :

)
(|3‘) O] OH

I LA, |
—ty

” LiAIH o
— R—C|ZQZI — 5 R_C

R—C—Cl 5
H

intermediate aldehyde Alcohol
Reaction with KCN :

($)
R—C—Cl+ KCN — R—C—CN —22%» R—_C—COOH
o keto acid (Pyruvic acid)

Reaction with AgNO,:

0

I H,0
R--C--Cl + AJNO, ———> R--C--OH +AgCH +HNO,

The aliphatic acid chlorides are readily decomposed by water therefore agueous solution of acid
chloride gives white ppt. with agueous AgNO.,.

ACID ANHYDRIDES (RCOOCOR)

R—C—O—C—R

Acid anhydridesare considered to be derived from carboxylic acidsby the removal of amolecule of
water from two molecules of the acid.

0
Il

R—C_

2R—C—OH —— _O+HO0
carboxylic acid [

O
acetic anhydride

0
|

Method of preparation :
Acylation : Carboxylic acid reactswith acyl chlorideinthe presence of pyridineto give carboxylic acid
anhydride.

0 0
I

O O
|| [ N || N
2R—C—OH + R—C—CI + P — R—C—O—C—OR + | _ Cl
N

N
®
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2. Sodium salt of carboxylic acidsalsoreact with acyl chloridestogive:

0 0 0 0
Il o & | I | ® o
2R—C—ONa + R—C—Cl —* R—C—O—C—R + NaCl

In this reaction a carboxylate ion acts as a nucleophile and brings about a nueleophilic substitution
reaction at the acyl carbon of acyl chloride.

3.  Cyclicanhydrides: By smpleheating the appropriate dicarboxylic acid. Thismethod leadsto afive
or six membered ring.

0 0
ch-lLon A
300°C | 0 + HZO
CHZ——-"-—OH CHZ\[(
0 0
succinic acid
0 0
C" OH
230°C 0 + HZO
N
0 0
pthalic acid pthalic anhydride

4.  Chemical Properties:

Acid anhydride are good acylating agents. Their reactions are less vigorous than the corresponding

acyl halides.
ROH " ”
—> R——-C—OR + R—C—OR
o o NH, [
i i ——— R—C—NH, + R—C—NH,
R—C—0O—C—R
H,0 | |
, R—C—OH + R—C—OH
hydrolysis
O O
]
OH/H,0 " e ” C]
——~——» R—C—0 +R—C—O0
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ESTERS (RCOOR)

Egter arethederivative of the carboxylic acid in which the—OH part of the carboxylic group hasbeen
replaced by —OR group where R may be alkyl or aryl group.

Method of Preparation :
By reaction of acidswth alcohol or diazomethanein presence of ether.

RCOOH + C,H.OH _#/%0 . R—COOC H, + H,0

R—COOH + CH,N, <™ RCOOCH;+N,
Ester

0

CsHgN |
R--C--Cl+C,H,OH —==—» R--C--0C,H, +HCI

I [
(R__C_ O+CHOH _SsN, p__c__0C,H, +R--COOH
2

Chemical Properties:

Conversiontoother esters: Transesterifications
e) e)
I ® Il

R—C—OR + R"—OH == R—C—OR"+ R—OH
Conversion to amides:

0 . 0 .
I R [ R

R--C--OR' + HN — R--C--N +R'--0OH
R" R"
Reaction with Grignard Reagent :

0 cl)ng OH

_ I
[©]
R--C--OR + 2R"Mgx ~ —lcwemer , p c_p" —H R--Cl——R" + R'OMgX

R" R"
3°alcohol
Reduction of ester :
Na/Mg
—— MeCH(OH)CH,CO,C,H,
MeCOCH,COOC,H,

LiAIH
*— MeCH(OH)CH,~-CH,OH + C,H,OH

0
él CH,OH
©i \ LIAH, ©i 2
0 —_—
?I/ CH,OH

0
Phthalic anhydride
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Reaction of NH, with keto ester :
R-CO-CH,CO,CH. + NH;, —— R--C=CHCO,C,H;+H,0
b,
Mechanism :
ﬁ o) OH
R—-C—CH,.COOC,H;, —> R—C—CH,.COOC,H.—> R—-J:—-CHZ.COOCZHS% R-C=CH-CO,C,H,
<:NH3 lllh; ILHZ I!IHZ

Attack will occur at carbony! group first because of high degree of +ve charge on carbonyl carbon
atom.
Acyloin condensation :

0]

2JR--C { Na/Xylene R__Clzo

OR R--CH--OH
o-hydroxyl ketone
M echanism :

It istheintermolecular, sodium promoted condensation of two molesof ester or theintramolecular
condesation of aester to a-hydroxy ketone (acyloin).

OR#0OR
e : R (C' %‘ R —2OR 5 R-—c--C-R 2o
2R—ﬁ'——OR W’ZR"Cl"OR dimerisation o |__ |__ .|
0 donation OOI\(?a (% (% 0 0

. . @ . .
R-—C--C--R —— R--C==£--R —2"» R-C =£-R —Le ~p C__CHR

|| I
®0 0@ 0 0 OH OH 0 OH
© o

e © © acyloin
Hydrolysisof Acyl Derivatives:

Ester hydrolysis can be carried out in mechanistic pathways A, .. A, .. A

ACl Ll ACZ Ll ALl Ll

BA

CZ.

AMIDES (RCONH,)

0
I

Structure of amide R—C—NH,

Method of Preparation :

Amidesfrom Acyl chloride:

Primary amines, secondary amines and ammoniaall react rapidly with acid chlorideto form amides.
An excess of ammoniaor amineisused to neutralize the HCI that would be formed otherwise.

I
R—COC! + RNH, —> R—C—NH, + NH,CI

R—COCI + RRNH —— RCON(R)R' + RR‘N*HZCI‘
N, N-disubstituted amide

ALLEN .

node06\BOBO-BA\Kota\JEE (Advanced)\Leader\Che\Sheef\Carboxylic Acid & It's Derivative, Aliphatic Amines\Eng\01_Carboxylic acid & amines_(Theory).p65

m



node06\BOBO-BA\Kota\JEE (Advanced)\Leader\Che\Sheef\Carboxylic Acid & It's Derivative, Aliphatic Amines\Eng\O1_Carboxylic acid & amines_(Theory).p65

m

<‘;AI.I.IEII

2.

Amidesfrom acid anhydride:

0 I @
| 0 +2NH, — R--C--NH, +RC0O0 IfH,
R--C—-

— 2

_ 0
0 Il e
I O +2R *-NH, —» R--C--NHR +R--COONH,R ® "
R--C-—-
L 2
0 0 0
(l:l (l:l -NH (l:l NH
\ 2 - 2
Oi /O +2NH _’ H(?HO
C ——ONH C--OH
I II
0 0

Phthalamic acid
[both amide and acid]

From Esters(Ammonolysis) :

Ester undergoes nucleophilic substitution at their acyl carbon by nucleophilicammoniaor itsderivative
0 : o :
R I .. /R

I :
R—C—OR + H—N —> R—C—N_ +ROH
\R" \Rll

By partial hydrolysisof alkyl nitriles:
R—C=N + H,0 2> R—CO—NH,

Physical Properties:

All amides except formamide are crystalline solid a room temperature. They have relatively high
melting and boiling point due to association of amide moleculesby inter molecular hydrogen bonds.

Chemical Properties:
Amphoteric character :

Amidesare very feeble bases dueto involvement of pair of electron present on N atom in resonance
with carboxyl groups. Asaresult N atom receives partia +ve charges showing feebleacidic character
aswell

Il
=
x®

R--C--NH, <«— R-—-

(1 (1

Carboxylic Acids and It's Derivative, Aliphatic Amines ||| EEG
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(i) Acidic character : Dueto structure || amide can act asacid.

I
CH,—-C--NH, + Ca0 — (CH,CONH),Ca +H,0
As acid

CH,CONH,+Na —> CH,CONHN&® + %H
Acid

2
(if) Basic Character : Dueto structure | having lone pair of electronson N atom it actsas base.
CH,CONH, + HCI —— CH,CONH,"CI~
2. Reaction with nitrousacid :
R—CONH, + HONO — R—COOH + N, + H,0O
Thereaction proceeds viathe attack of electrophilic speciesNO™ generated from HNO,,.

3. Hoffmann's Bromide Reaction :

Amidesreact with brominein the presence of dkali to form aprimary amine having one carbon atom
lessthan the parent amides.

R—CO—NH, + Br, + KOH — RNH, + K,CO, + 2KBr + 2H,0

CONH,

NH,
+ Br,+ 4KOH — © + K,CO;+ 2KBr + 2H,0
M echanism :

2NaOH + Br, —> NaOBr + NaBr + HZO
i T
() R—C—NH,+OBr —— R—C—N—Br+ OH®

H
N-bromoacetamide

O
(II) R C|! ||\| Br + OH® > R C'! N-—Br Rearrangement R—N=C=0 H,0 R—NH.+CO
i -H,0 - _LQD -OH 2 2

slow

4. Reaction with PCI5 , PCI30r SOCIZ:

0
R—Clll—NHZ Pi'rsoggf' RCN + H,0
0
R—g—NHZ%P R—C—NHPCl,—H%» R—CRNPCl, < R—(lleéCI?, ]—PR—CN+POCI3
0 0O
(€]

4
m
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5. Reduction:

I
R—C—NH, ~CHOH o cH NH, + H,0

I
R—C—NH, —=AHY, R cH_NH,
PROBLEMS
1.  Predict the productsof following reaction

O
NH NaOH NH, N
@ H,0 (b) COOH —heat ,
@)

|
CH,~C~NH-CH, o (I)| NH,
(C) @/ + HZSO4 —22 (d) H-C-O-CH,-CH, + O/ N

2. Writebalanced equation, having al the organic product , for the reaction of phenylacetamide with
(a) hot HCI (ag) (b) hot NaOH (aq)

3. What productswould you expect from acidic & basic hydrolysisof each of thefollowing amides ?
(&) N,N - Diethylbenzamide

0]

o L,

I
(c) HoOC —lCH—NH—C—lCH—NH2

CH, (i‘,H2
CeH,
0 0
NH NaOH OH A N-=H
Ansl (@ d H20 iLﬁNHz (b) COOH ~H20

CH C"‘NH CH H2504 @/CHZ_COOH
H>O
(c) @ 2 + CH, NH,

o)

NH,
O/ — H—g—NH—O +C,H,OH
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ALIPHATIC AMINES
Aminesarederivativesof ammoniain which one or more hydrogen atoms are replaced by alkyl/Aryl
group.
Amines are classified as primary(p) or 1°, secondary(s) or 2° or tertiary(t) or 3° depending on the

number of alkyl/Aryl groups attached to nitrogen atom.

NH, t:j > R—NH, f:j > RZNH t:j > R3N
p_amine S—amine _ .

; (Imino) t amine

(amino) (Nitrilo)

General formula

v v v
1° amine 2° amine 3° amine
CnH2n+1NH2 or CnH2n+3N (CnH2n+1)2NH (CnH2n+1)3N
d  General Method of Preparation :
() Ammonolysisof alkyl halides and alcohol :
(& From Ammonolysisof alkyl halides[Hofmann'sammonolysis] :
When an aqueous sol ution of ammoniaisheated with alkyl halide all the threetypes of amines
and quaternary ammonium salt are formed.
R—X M, RNH, —&X 5 RNH —2% 3 RN —f2, gy
(Quaternary ammonium
salt)
If anmoniaistakenin excess, 1° amineisthe main product.
(b) Ammonolysisof alcohols:
When ROH and NH,, are passed over Al,O, or ThO, at 350° C all the three types of amines
areformed.
R—OH —xg e~ R—NH, —ag— R,NH —a— RN
Note: (i)  Quaternary ammonium hydroxideis not formed due to steric hindrance.
(if)  If excess of ammoniaisused, then main product will be primary amine.
(2 Byreduction :
(@ With RCONH, :RCONH, A, RCH,NH,
() WithRCN:  RCN SR, RCH,NH,
2

ALLEN .
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3

(4)

©)

(6)
()

Thisreaction iscalled mendius reaction.

Thereduction of alkyl isocynideswith sodium and ethanol gives secondary amines.

C,HsOH/ Na
R—NC T[FH) RNHCH3
(© WithOximes: R—cH—N—0OH Na,Lz:ZOH RCH—NH, + H,0
(d) WithRNO, : RNO, —e RNH, + 2H,0

By hydrolysisof :

(@ R—NC: Alkyl isocyanide undergoes hydrolysiswith mineral acid and formsalkyl amine.
R—NC + 2H,0_#Ha , RNH, + HCOOH

(b) RNCO : Alkyl isocyanate undergoes hydrolysis on heating with KOH.
R—N=CO + 2 KOH —— RNH, + K,CO,

From Grignard reagent :

Alkyl magnesium iodidereactswith chloramineto yield alkyl amine.
R—Mg—| + C—NH, —— R—NH, + M9<|
Cl

Gabrid phthalimidesynthess:

Phthalimideisfirst treated with a coholic KOH to obtain potassium phthalimide whichisthen treasted
with akyl iodide. Then akyl phthalimideon hydrolysisyieldsakylamine. Thismethod isusedin the

formation of purealiphatic primary amines.

CON o CO~oe
w2 QL —
co” ? co”

(Sy2) | R

COOH L., CO~
o QU e e
COOH co”

Phthalic acid

By Hofmann'sbromamidereaction (Hofmann'sHypobromitereaction) : (Discussed earlier)
Curtiusreaction :

Acid chloride on treatment with sodium azide give acid azideswhich on pyrolysis givesisocyanates
which on hydrolysisgives corresponding amines.

R—-C—Cl —® ,RCON, — sR-N=C=0—"2 ,R-NH,
I Acyl azide Alkyl isocyanate Alkyl amide
o)

Carboxylic Acids and It's Derivative, Aliphatic Amines ||| ESEEEG
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(8) Schmidt reaction:

In presence of conc. H,SO, alkanoic acid reactswith hydrazoic acid (N,H) to yield alkylamine.

.H,SO
R—COOH + N,H e, R—NH, + N, + CO,
Mechanism:
@ @ /H

(@] OH OH OH, O

|| | HN | H* \-l—joo || D
R—C + H*—>R—Ce —=2» R—C —OH —— —Cl “9OH —> R—C—N-N=N

@
OH OH H_,|\, CNE=N H—N —N=N H

]
-2H,50,| 20S0,H

@)
N G
Isocyanate

H,O

R—NH,

(9) Lossenrearrangement reaction :

In thisreaction hydroxamic acid undergoes rearrangement and gives alkyl amine.

(i) R'—C—cCl

I
R—C—NH—OH————> R—NH,

(10) Reductiveamination of aldehydeand ketone:

>C=0 + NH, + H, —N_,  D>CH—NH,+H_0
1° amine

>C=0 + RNH, + H, ——  DCH—NHR + H,0
2° amine

>C=0 + RNH + H, —  D>CH—NR,+H,0
3° amine
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Physical Properties:

(i) CH;NH,isgasand C,H.NH,isavolatileliquid.
(i)  Higher amineshavefishy smell.

(i) H-Bonding (weaker as compared to H—O —H).

R Flz Flz R R R
| | | |
N—H""N—H""N—H N—H""N—H""N—H
| | | I I |
H H H R R R

(1° amine) (2° amine)

In 3° amine (due to absence of H-atom) H-bonding is not possible.

(iv) Boilingpoint : Dueto small intermolecular association the b.p. of 1° and 2° aminesare lower
than those of a coholsof comparable molecular weight. The boiling point of 3° amineswhich
form no H-bonds are near to those of alkanes of comparable molecular weight.

Boiling point oo molecul ar weight

Order of B.P.: 1°amine > 2° amine > 3°amine
so order of volatility ¥ 3°amine > 2°amine > 1°amine

(v)  Solubility : Low molecular weight amines (< six carbon) arevery solublein water. The water
solubility of aminesdecreaseswith increasing size of alkyl group.

R
R H R R H R R H- llI—R
N H O H N —H N0 HON—H  ReN-H-O A
'H 'H FL FL FL
(1° amine) (2° amine) (3°amine)

Order of solubility —— p—amine > s—amine > t—amine

Chemical Properties:

(i) Basiccharacter of aminesisdueto the presence of lone pair of electronsontheN - atom.

(i) Bascstrength dependson el ectron donating tendency.
Basicity order in ageous solutionand inliquid phase. Et, NH > Et; N > Et NH,,. Dueto steric
hindrancein 3° amine, itislessbasic, than 2° amine.
Steric hindrance of three —C,H,, group protect the lone pair of nitrogen from the attack of H®.
But in gaseousphase basicorder is EtsN > Et,NH > EtNH,
Some other basic order of different amineif alkyl group would be change

Alky! groups (R-) Relative base strength in H,O
(i) CH;z;- RoNH > RNH, > R3N > NHj3
(i) CoHs-— RoNH > R3N > RNH, > NHj3
(i) (CH3),CH — RNH, > R,NH > R3N > NHj3
(iv) (CH3)sC — NH3 > RNH, > R,NH > R3N

Carboxylic Acids and It's Derivative, Aliphatic Amines || TG
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U  Special point :

() Tertiary amineislessbasic then secondary dueto following reasons:

(i)  Sterichindrance: Intertiary amines(R;N) , three akyl groupsattached to N arebulkier and
assuch exert geric hindrance.

(i) Decreasein hydration :

Intertiary amine In secondary amine
H
el
o H H
RNS
R,N—H 0 H. __H
H
Protonated t-amine can form H-bonding Protonated s-amine can form H-bonding with
with water molecule only at one point water molecules at two points
[less stable] (more stable)
3° amine are less stable as compare to 2° amine due to low hydration so less basic.

(1)  Thebasc strength of anilineislessthan aiphatic aminesasthelonepair of eectron present on N—
aominteract withthedelocdized = - orbital of benzenering. Henceit islessavailablefor protonation
on N—atom.

Thebasic order naturefor aniline, pyridineand pyrrole———  Pyridine >Aniline >

Pyrrole

(2) Reactionsshowingbasic nature:

(@ Itreactswithacidsto form salts.

RNHZ + HCl — [Rlsr)lH3]8| HighAtemp. R—CI + NH3

Alkyl ammonium chloride
(Acidic slt)
&)

2RNH, —"2+5 (RNH,), SO;* Alkyl ammonium sulphate

(b)  Aminesreactswith auric acid and platinic chloridesin presenceof HCl toform double sats. These

doubl e saltsdecompose on ignition to pure metal. Therefore theformation and decomposition
of thedouble saltsisused for determining the molecular weight of amines.

®
2R—NH, + PtCl, + 2HCI —>  [RNH],PtCI;?
(chloroplatinicacid)  Alkyl ammonium chloroplatinate
® o
RNH, + ,AuCl, + HCI, ——> [RNH,]AuCI,

[Chloroauric acid] Alkyl ammonium chloroaurate

ALLEN .
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3

4)

(0 ReactionwithH,0: Itformsalkyl ammonium hydroxidewith water ammonium hydroxides
areused for precipitation of 11" and 11 group cationsin quditative analysis

RNH, + H,0 5 (RNH)OH
Base
@ © @ ©
FeCl; + 3RNHJOH —— Fe(OH), + 3[RNH,CI
Brown ppt
@ © ® ©
AICI; + 3[RNH,JOH —> Al(OH); + 3[RNH,CI
White ppt.
@ © ® [C]
CrCl, + 3RNH,JOH —— Cr(OH), + 3[RNH,]CI
Green ppt.

Reaction with alkyl halides:
Alkyl aminereactswith alkyl halides and form sec., ter. amines and quaternary ammonium salt.

RNH, + R—X —™ RNH —& , RN —*5 RgRX
Special Point :
Separation of 1°, 2° and 3° amines:
1°,2°,3° amine + R,NX o, Mixtureof 1°,2°, 3° amine

R,NX doesnot undergo distillation.

Mixtureof 1°, 2°, 3° amine can be separated by following methods.

(i) Fractional distillation: The mixture of amines may be separated by fractional
distillation because their boiling points arequite different. It isused inindustry.

(i)  Hinsbergmethod : Inthismethod mixture of aminesis seperated by using benzene sulphonyl
chloride (Hinsberg'sreagent).

CHSO,Cl + 1° amine——  Product —°"— dissolve

CsH:SO,Cl + 2° amine——  Product —°"— insoluble
3° amine does not react with benzene sulphonyl chloride.
(i)  Hofmann method : Inthismethod mixture of aminesis separated by using ethyl oxalate.
1° amine + ethyl oxalate —  solid product
2° amine + ethyl oxalate ——— liquid product
3° amine + ethyl oxalate —>  Noreaction
Acetylation : Acetylation takes place when alkyl amine combines with acetyl chloride or acetic
anhydride.
RNH, + CICOCH, ——> RNHCOCH, + HCl
(N —alkyl acetamide)
RNH, + (CH,C0),0 —— RNHCOCH, + CH,COOH
(N —akyl acetamide)

Carboxylic Acids and It's Derivative, Aliphatic Amines || TG
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©)

(6)

()

)

©)

(10) Reaction with aldehydes: Alkylaminereactsadditively with ddehydestoform o - hydroxyl amines

Benzoylation (Schotten baumann reaction) :

cocl CONHR
+ H—NH—R  —— + HCI
Benzoylchloride N—akyl benzamide

Acidic nature: Aminesare very weak acidsonly 1° and 2° amines show acidic nature.
0 @ 1
R—NH, + Na —— RNHNa + §H2

N-alkyl sodamide
Reaction with Tilden reagent :

When alkylaminereactswith nitrosyl chloride (Tilden reagent) alkyl chlorideisformed. Thisreaction
isimportant ininterconversion.

R—NH, + NOCI ——>  RCl + N, + H,0
Reaction with phosgene:
R—NH, + COCl, —— R—N=C=0 + 2HC
Alkyl isocyanate
Reaction with halogen : The hydrogen atoms of the amino group are replaced by halogen atomsin

presence of akali solution.

R—NH, + Br, —=" > R—NH—Br + HBr

or KOH A
N—bromo alkylamine
R—NH—Br + Br, —"  R—NBr, + HBr

N, N—dibromo dkyl amine

which are changed to schiff baseswith elimination of water molecule.

H H H
| |
R—NH, + O=C—R H&.560), R—N—clz—R —° 5, RCH=NR (Schiff's base)
OH

(11) Mannichreaction:

[ )
R—CH,NH, + CH,0 + HCH~C—CH, —*>= R—CH,NHCH;~CH;C—CH,

Acetophenone Mannich base

ALLEN .
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(12) Oxidation:
€ KMnO,/H": Alkylamine on oxidation with acidified potass um permaganate forms aldimine
which on hydrolysis gives aldehyde and ammonia.

O

[0] _c?
R_CHZNHZ W) R C\OH

R,CHNH, —  RC—NH —°» RC—0 + NH,
(Ketimine) (Ketone)
R,CNH, —“—  R,CNO, (Nitroakane)
€ With H,SO, (Caro'sacid) Or H,O,/Fe" (Fenton reagent) :
i
RCH,NH, —»  R—CH,—NH—OH + RCH=NOH + R—C—NHOH
N-alkyl hydroxylamine Aldoxime Hydroxamic acid

R,CH NH, °L,  Rrc—N—0H (Ketoxime)

(O]

R,CNH, ———  R,CNO (Nitroso compound)
(13) CarbylamineReaction (Isocyanidetest) :
When akyl amine's heated with chloroform and alc. KOH alkyl isocyanideisformed which hasvery
bad smell.

Thistest isalso given by aniline. Thisisatest for p—amines.
R—NH, + CHCI; + 3KOH —— R—N = C+3KCl +3H,0
Nucleophile RNH, attacks €lectrophilic intermediate [: CCl,] dichlorocarbene.

Mechanism :
cl ¢
o _ 9 -Cl_ "
CHCl+ OH =225 ¢/ —S-ica,
Cl Dichlorocarbene
Cl
.. . ® o _ ® ©
R—NH, +.CCI2&> R—HN—C< —HCly R—NZCL\?:I —»R—N=C
| =)
H H

(14) Hofmann'smustard oil test :

When akyl amine is heated with carbon disulphide and mercuric chloride alkyl isothiocyanate is
formed which hassmdl like mustard oil.

S
R—NH, + des— R NH__sH 1%, R-N=C—=s + HgS + 2HCI
Alkyl isothiocyanate

I I :
RNH + C—S ——> R,N—C—SH —HeC , Noreaction

[ :
RN + C=S — No reaction.
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Ex. Which statement isnot truefor primary amines

Sol.

(15)

(A) Theseformssalt will acids

(B) Givesacoholson hydrolysis

(C) Givescarbyl aminereaction (D) Givesmusturd oil test

(B)

Reaction with HNO, (NaNO,, + HCl or H,SO,):

@

(b)

©

Primary aminesreact with nitrous acid to produce nitrogen gas|[seen as bubbl es]
R—NH, + HONO > R—OH+N,t +H,0
CH, NH, + HNO, ~»  CH;—O—CH,
R, NH + HONO 5  R,N—NO+H,0

N-nitroso amine (Y ellow oily layer)
Thisiscalled libbermann'snitroso test

R,;N+ HONO — RﬁHNSZ Trialkyl ammonium nitrite(Solublein water)

Pointsto Remember :

@)
(i)

(iii)
(iv)

Nitrosoamines are carcinogens (Cancer causing agents)

Amines can have chiral N-atom but cannot be resolved into enantiomeric forms because of

rapid inversion of one enantiomeric form into the other.
The Schiff's basesformed by reaction of 1°-aminesand aldehyde/ketonesare also called anils.

In Hoffmann test CS, + HQCl, are used and in Hinsberg test benzene sulphonyl chloride
(CHSO,CI) is used.

ALLEN .
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FLOW CHART FOR CARBOXYLIC ACID
0
hydrolysi PCI/PCI
R-CN RO AL A R-C-Cl
_C— —C— hydrolysi R-OH
R 7/R C-OR ydrolysis R-C-OR
R-C-NH, { R-C-O-C'-R' Sodalime decarboxylation
I / i d R-H
KMnO,/H'/A/K,Cr,0, B,H,/Red P/HI/LAH/H,Pt(A)
1° R-OH R-OH
oo Jones KMnO,/H'/A/K,Cr,0, DIBAL-H R_CHO
Jones/mCPBA/Tollen/ )
~c=0 Schiff./Benedict Grignard Acid base/alkane
s
m-CPBA/HNO, vz
-C-COOH
R-CHO/Methyl/ Haloform |
ketone/carbonyl X
R-CHO/Methyl/ Cannizaro ACID Amndt-Eistert R-CH,~COOH
ketone/carbonyl Red P/HI
R-CH,
R-CHO/Methyl/ Perkin/Reformatsky
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ketone/carbonyl

R—-CHO/Methyl/
ketone/carbonyl

R-CCl,

a.-keto carbonyl

Se=c<

R-HC=C=0

Alkyne

Benzil benzilic

Heating of hydroxy acids

Heating of amino acids

Hydrolysis

Heating of B,y Unsaturated acid

Grigrand

Schmidt

Malaparade

NaOH/NaHCO,

Favorski

NH,

NH,/A

Oxidative ozonolysis

Kolbe's electrolysis

Pyrolysis of ester

R—ﬁ—CL

hydrolysis

CH,N,

hydrolysis

Borotine Hunsdiecker

dimerization and
lactones

dimerization
R-NH,
R-NH,
Acid-Base
Ammonia salt
R—ﬁ—NHZ

(0]
Alkane

Anhydride

Ester

RBr
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FLOW CHART FOR ESTERS
ROH Hydrolysis
RCOOH RCOOH + ROH
Carbonyl Claisen PCI./PCI, R—ﬁ—CI
R-COOAg + 1, Simonini -
Tischenko Grignard R-OH
R-CHO
/ @ LAH, B,H;, Na/EtOH,
RCOOH MEZSO4/HZO MeOTs DiBAL-H R-CHO
CH,N, ESTERS | n/pt .
R-C-X R-OH, RNH, Reformatski
Il R-CH=CH-COOH
N Pyrolysis
Carbonyl Baeyer-Villiger Alkene
Acid addition Acyloin (Na/Ho) R-C-CH-OH
Alkene 1
OR
FLOW CHART FOR ANHYRIDE
R-COOH heating
B hydrolysi
ydrolysis Acid
. Baeyer Villager |
a.-B-di-keto comp. ANHYDRIDE PCL/PCI, R_C_Cl
I
R-C—CI RCOOH |
LAH, B,H,, Grignard R_OH
DIBAL-H R-CHO + RCOOH
Perkin a.-f unsaturated acid
Acylation Ester/Amide
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FLOW CHART FOR AMINES
LAH, Grignard, H,/Pt NaNO,/HCI
R-CN R-OH
h) Acylation R—C-OCH
R_C_X LAH 3
R—”—OH
Schimidt
_ Q@
R-COOH o) R_ﬁ_ONHgR
R_ﬁ_NHz Hofmann Bromoamide R—”—OH /A e}
o 0 R-C-NH,
0] 0]
Gabriel pthalimide i i
@5;0 p Carbylamine reaction R_NC
0] R-CH=C=0
H'/H,0, OH/H,0 R-C-NH-R
R-N=C=0 AMINES |
Lossen
_C— R-X
R ﬁ X Quarternary Salt
O Na HA
R_X Ammonolysis 2
a Cope elimination
Alken
H,O
R_ﬁ_NHZ Grignard -
H,O" Mustard oil test
R-N=C : v’
Diethyl oxamide
R-CH,N, LAH Y v
Ketone
SC=NC H,/Pt >C=NC
RNO, sn/HCl /Fe/HCl
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EXERCISE # O-I
In which reaction product is hydrocarbon ?
(A) RCOOK — ot (B) RCOOAg —2/%,
CH,
(C) CHy—CH,— 2™ (D) CH, —cll:— cl o
CH,

CA0001
Which of thefollowing set of reaction can not prepare carboxylic acid asthefinal product :

—~_p dryether H,0" _ (i) SnCl,+ HCI
(A) R-MgX + 0=C=0 > A (B) R-CN i HO/
CH,CH,CH, o

©) @ K'V'”o OF ,A-HO . (D) CH,(CH,),CH, OHW
CA0002

In the given reaction,

i
C,H,-C—-CH, %CHBr3+ [X]

[X] will be:

(A) CgH.—CHO (B) C;H,COOH (C) CH-CH,OH (D) CH,COOH
CA0003

Reductive amination of A forms:

0

el L e L, oI ”Oﬁm
CA0004

Inthegivenreaction:

[X] + Acetic anhydride—— Aspirin

[X] will be:

(A) Benzoic acid (B) o-methoxybenzoic acid

(C) o-Hydroxybenzoic acid (D) p-Hydroxybenzoic acid
CAO0005
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6.

Arrangefollowing compoundsin decreasing order of reactivity for hydrolysisreaction:

(1) CH.COCl () NOZ@COCI

i
(1) CHS@COCI (V) OHC@ c-cl
A)IT>1V>1>111 B)I>1V>Il>I
Q) I>1>1>1V D)IV>I1I>11>]
CAO0006
7. Which one of the following compounds gives carboxylic acid with HNO,?
i
(A) C,H,-C-ClI (B) CsH,CONH,
T 1
(C) CH;-C-0-C-CH, (D) CH,COOC,H,
CA0007
8.  Inthereaction sequence,
” HCN /H®
CH,-C-H —(~—(A) —2™  Product
OH
Product will be:
OH C|)H
(A) CHS—Cli—COOH (B) HOOC-C-CH,
H !
c|>H Cl)H OH
(C) Mixtureof CH,-C-COOH and HOOC-C-CH, (D) CH,—CH-CONH,
| |
H H
CAO0008
9.  Arrangetheseestersin decreasing order of ease of esterfication with CH,OH/H® :
() CH3—(|:H—COOH (1)) CH3—C|:H—CH2—COOH
CH, CH,
i
(an CH3—(|:—COOH (V) (CH;—CH,),C-COOH
CH,
(A) 11 >1>111>1V B)I>1>1>1V (C)H>IV>Il>] (D)IV>Il>I1>]
CA0009
L 4

Carboxylic Acids and It's Derivative, Aliphatic Amines || TG



JEE-Chemistry

10.  Whichoptically active compound on reduction with LiAIH, will give optically inactive compound?

11.

12.

13.

ALLEN .

(A) CH, —cle —COOH
OCH,

(C) CH, —CH, —CH —COOH
CH,OH

(B) CH, —CH, —C|:H—COOH
OH

(D) CH, —?H —CH, —COOH
OH
CA0010

Which will form lactone on treatment with NaOH ?

(A) a-Bromo acid (B) p-Bromo acid

In the given reaction:

COOH

_HBr S IX]

[X] will be:

COBr COOH

Br
(A) @ (B)

Correct order of decarboxylation

0
CH,CH,- l—CH—COOH
|
€
0
CH,CH,CH~ I—CH—COOH
o,

(©)

(A)a>b>c>d (B)c>d>b>a

(C) B-Hydroxy acid (D) 5-Bromo acid
CAO0011

cooH cooH

Br
sll'e

I
CH,-C-CH-COOH

|
Cl

(b)

CA0012

CH
CH;”

d &It's Derivative, Aliphatic Amines\Eng\02_Carboxylic Adid & It's Derivative, Aliphatic Amines (ENG).p65
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CH-C-CH-COOH
CN
(d)
(©c>d>a>b (D)d>c>a>b
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14. N-Ethyl pthadimideon hydrolysisgives:

(A) Methyl alcohol (B) Ethyl amine

(C) Dimethyl amine (D) Diethyl amine

CA0014
15. Inthegivenreaction:
0
NeBH O LA,
[Q] M= [P]
0
[P] and [Q] respectively be:
0
() CH,0H~CH, ~CH, ~CH~CH,OH and P
OH -
0
0
(B) and CHZOH—CHZ—CHZ—CllH—CHZOH
OH OH
0
0
(C) Both are@
OH
(l)H
(D) Both are CH,0H - CH, - CH, -CH - CH,0H
CA0015
i
16 Ph-C-Cl+ O NH—5s A 'A'is
/ Major
morpholine
0 0
o I,
(A)Ph-C-N O (B)Ph-C-O N
7/ N~/
i i
/—0
(QPh-C-N (D) Ph—C - NH,
CA0016
L 4
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17.

18.

19.

20.

21.

22.

ALLE
N 4
CH,NH, (1220 5 (A)
(A) 'A"ismore basic than CH;NH, (B) ‘A" islessbasic than CH;NH,
(C)'A'isTer-amine (D) None
CAO0017
Which of the following can released CO, with NaHCO,,.
Oy OH 0
CH,(COOH), CH,~C-COOH
0”7 OH
(1) (i) (ii)
(A) (1), (i) & (iii) (B) (i) & (i) (C) (i) & (i) (D) (i) & (if)
CA0018
Sodium bicarbonate reactswith salicylic acidto form:
OH
COONa PNa e
COON,
(A) C;H:ONa (B) ©) @cow D) X
CA0019
Which of thefollowing diazonium saltisrelatively stable at 0-5°C:
(A) CHN=N}®Cl- (B) (CH,),CH-N=N}®CI-
(C) CiH—N=N}®CI- (D) (CH,),C-N=N}eCI-
CA0020
Whichismost volatile? :
CH.CH
(A) CH,CH,CH,NH,  (B) (CHy),N (© "7SNH (D) CHOH
CH;
CA0021 :
Br, /OD" 8
CsHsCONH, —= P,'Pis: f
(A) C4H,COND, (B) C;HND,
(C) CsH,NHD (D) CgHsNH,
CA0022
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23. Inthegivenreaction:
” CF,COOCH
CH, —(|3H —C-CH,-CH; ————[X] mgjor product
CH,
[X] will be:
I [
(A) CH;-CH,-C-0-CH-CH, (B) CH,-CH-C-0-CH, -CH,
CH, CH,
i
(C) CH,;-C-0C(CH,), (D) (CH,),COOCH,
CA0023
24. Inthegiven reaction sequence:
CH,—~COOH ) ooy | o
CH,-COOH
(B) will be:
(II |
(A) CH,-C—NH-C,H, (B) CH, —C ~\_
I | _N-CoHs
CHz_ﬁ_NH_Csz CHZ_CII
@) @)
i
© CH, -COOH D) CH,-C-NH-C,H,
I I
CH, -COOH CH,-COCH
CA0024
25. Inthegivenreaction:
(i) NaCN/HCI Fenton's
CH,CHO i oI > (A) Rea;em > (B)
(B) will be:
(A) Aceticacid (B) Oxdlicacid (C) Pyruvicacid (D) Citricacid
CA0025
L 4
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EXERCISE #O-lI
1.  Which of thefollowingis/are present in mixture of product :
o]
\\C—O—CHZ—CH3
5]
5 HoH /A Mixture of product
ﬁ—O—Ph
o)
O\\C _OH O\\C _OH
(A) CH-CH-OH  (B) @ . (C)Ph-OH (D) @
ﬁ—OH ﬁ—OH
0 0
CA0026
2. Mixtureof 1°, 2° and 3° amines can be separated by:
(A) Hinsberg's method (B) Hofmann'sisocyanide test
(C) Fractiond distillation (D) NaNO, HCI
CA0027
3.  RCOOR' can be prepared by:
(A) Esterification of RCOOH
(B) Reaction of CH,CH=CH,, with methanol
(C) Bageyer-Villiger oxidation of RCOR' with peroxy acid
(D) reaction of RCOCI with R'OH
CA0028
4.  Which of the following amine reacts with Hinsberg reagent to give base soluble product :- »
(A) Neopentyl amine (B) sec propyl amine (C) diethyl amine (D) ethyl methyl amine
CA0029 g
5.  Whichig/arecorrect reaction(s): 8
(A) Qu + NHS——A—><:> +NH,Cl  (B) %a + 2NH, — >—NH2+ NH,Cl
(©) >— Cl + NH,—> {\ +NH,Cl (D) _~_~NH, + HNO, — ¥ /(l);
CA0030 :
6.  Whichof thefollowing will form acetyl chloride with PCI.? :
(A) MeCOOH (B) MeCOOMe (C) MeCOOCOMe (D) Me-CONH,, g
CA0031 :
7. Sodium salt of which compound on el ectrolysis does not give hydrocarbon:
(A) C,H,COOH (B) HCOOH (C) Me,C—COOH (D) COOH-CH=CH-COOH 4
CA0032 ;
4
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8.

Among the following, which statement isnot correct ?

I .
(A) H;,C—C—OH will not respond to haloform test

(B) Schiff'sregent and Schiff's base are different compounds
(C) Fenhling's solutionisagood reagent to detect aromatic al dehydes
(D) Both adehydeand ketone can react with 2,4-dinitrophenylhydrazi se reagent

CAO0033
0 NaOH | p _CH-CH R H,0" S+ T
) NE?ZH Q +Na,CO,
If T can evolve effervescence of CO,with aNaHCO,, then correct statement(s) is/are :
(A) S& Q can be distinguished by dye azo test
(B) T ismost acidic among al isomeric benzenoid dicarboxylic acid
(C) Q& Scan bedistinguished by mustered oil test
(D) P, Q& T dl are soluble in a NaHCO,
CA0034
10. Acetic anhydride and ammoniagivesthe product:
(A) CH,CONH, (B) CH,CONHCH,, (C) CH.,CN (D) CH,COONH,
CAO0035
11. CH3—(|:|—O—CH2— CH, HlOBH=/H@ Ethanoicacid + Ethanol
| sotopic oxygen of water will be present with
(A) Ethanoic acid
(B) Ethanol
(C) After sometimeit will aso be present in some moleculesof ester
(D) None of these
CAO0036
12.  Which one of thefollowing compoundswill give HVZ reaction?
COOH COOL
COOH
(A) @ (B) Q (©) }COOH (D) @
CA0037
L 4
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13.

14.

15.

16.

17.

18.

19.

RCH,CONH, + NaOBr —— ?
Rate of reaction will befaster if 'R'is
(A) CH, - (B) C;H, - (C) NO, - (D) CN —
CA0038
Which of thefollowing carboxylic acids do not undergo decarboxylation smply on heating ?

ﬁ ﬁ 0 OH
(A) F,C-C-OH (B) H,C=CH-C-OH (O) ~ | Yo (D) f_{o

O OH

CAO0039
Which of the following compoundswill give acetic acid with KMnO,/H®/A
(A) CH,—CHO (B) CH;—CH=CH-CH,
(C) CH,-C=C-CH, (D) CH,CH,OH

CA0040
Hofmann degradationisgiven by:
(A) Succinimide (B) Acidchloride  (C) Acidanhydride (D) Acetamide

CA0041
The presence of primary amine can be confirmed by itsreaction with
(A) HNO, (B) CHCI,; + NaOH (C) CS, & HgCl, (D) H,SO,

CA0042
Total number of compounds which are soluble in hot a NaOH are :
(i) Sdlicyclicacid (it) Aspirine (iii) Carbolic acid (iv) Acetic acid
(v) Succinicanhydride (vi) Cyclohexanone (vii) Benzene sulphonamide (viii) Cyclohexene
(A) 5 (B) 6 €7 (D)8

CA0043

Number of oxidation reactions in which organic reactant gets oxidised & one of the magjor product
iscarboxylic acid/salt :

d &It's Derivative, Aliphatic Amines\Eng\02_Carboxylic Adid & It's Derivative, Aliphatic Amines (ENG).p65

(@]
g CH,OH
\CH NaOl | Hs1O;
(A) P = (B) H | OH
CHO 5
z
CHO _ . . NC O@
enling solution
© ? > (D) _ Ao
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CA0044

m



d &It's Derivative, Aliphatic Amines\Eng\02_Carboxylic Adid & It's Derivative, Aliphatic Amines (ENG).p65

\Che\Sheet\Carboxyli

node06\BOBO-BA\Kota\Ji

m

. ALLEN Carboxylic Acids and It's Derivative, Aliphatic Amines || NG
i
20. H3C—C—O—C|::CH2 +H,0 % 5 x+v
Ph
XandY ae :
i
(A) X is CH,~C-O-CH,-Ph (B) Y is PhCHO
i
(©) Y isH,C-C-OH (D) X is Ph—ﬁ—CH3
0 CA0045
21.  Which of the following compound react with HNO, :

(A) +N02 (B) }Noz ©- N0, © @NHZ

CAO0046




JEE-Chemistry ALLEN .
EXERCISE # S-1
Matching Type Questions
1. Matchthefollowing question:
Column -1 Column-I1
(Reaction) (Products)
CH,
(A) HOOC——COOH —2- (P) Diagtereomers
H——D
C.H;
CH,
(B) HOOC-~ COOH 2> (Q) Racemic mixture
Ph
HOOC, (COOH
© A (R) Meso comp.
CH,
COOH
(D) O: RSN (S) CO, gaswill evolve
COOH
CA0047
2. Matchthefollowing question:
Column | Column 1
(Organic compoundsoxidised by HIO ) (Productsof HIO, oxidation)
(A) CH,COCHO (P) PhCH = O + HCOOH
(B) 1,2-cyclohexanedione (Q) CH,CH,CHO + HOOCCH,
(C) PhCH (OH) CHO (R) HOOC (CH,),COOH
(D) CH,CH,CH (OH) COCH, (S) CH,COOH + HCOOH
CAQ048
4
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3.

Match thefollowing question:
Column | (Reactions)
0]

(A) CHoNH, + 0

(B) (CH,),NH + C,H.COCI

(©) @CHO + @NH2
(D) CH,NH, + @ so,Cl

Column Il (Products)

() @N:CH @

©;
I 75

0
l
(9 CH;NH-C-CH,CH, -

(Q) CH;— NH—

O—wnn=—0

O=—0

—0O"
CAO0049

4.  Matchthefollowing question:
Column Column 1
(Correct about product)
(A) R—CN —1< (P) Productisyellow oily liquid
(B) R—NH, —S&5=> (Q) Givesred colour with CAN
(C) R—NH, —522 (R) Givesfruity smell with CH,OH
(D) RNH —22 (S) Foul smelling compound isformed.
CAO0050
5.  Matchthefollowing question:
Column| Column 1
(A) PhCONH, — Ph—C=N (P) P,Og
0
(B) 0 —— CH,OH—(CH,),-CHOH-C,H, (Q) LiAIH,
CeHs
(C) CH,4 —|(|:—OCH3—>CH3CH=O (R) H,/Pd-BaSO,
(D) CH,COCI — CH,-CHO (S DIBALH
CA0051
L 4



Match thefollowing question :

Column | Column I

(A) RCN —feduction , (P) 1° Amine

(B) RCN “)(Ci:i'“”gm (Q) Alcohol
2

(C) RNC —fydrolysis (R) Ketone

(D) RNH, —"N% (S Acid

CA0052
Find out number of reactions which involve eectron dificient nitrogen [Nitrene character] during
reaction mechanism.

H3C\
C=N Dilute. H,S0,
CAO0053
i
(b) H,C - C—Ph _PhH
CAO0054
i
(©) CH,-C-NH, —BerkoH
CAO0055
0
(d) ph- ICI: _OH N3H, DiluteH,S0,
CAO0056
i
(€) CH,- C-Cl —o5—
CAO0057
(f) >—NH __CHOIg+KOH
CAO0058
(9) __HOIHO |
CA0059
Of the-following amines how many can be seperated by Hoffmann's mustard oil reaction.
PN o
NH, /\N/ ’ /\/ ; /\N/ Ph
" ‘ e @CH —NH, ; Ph/\N/\
CA0060

EE-Chemist
_J Chemistry ALLEN .
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9.  Examinethe structure of following compounds, and find out number of compoundsthat will undergo
decarboxylation in presence of heat.

0 @)
0o 0 0 Q
OH’ ' ' OH
@)
O

0
OOH OOH  HooC
OOH OH
’ /\/\ﬂ/ ’ COOH COOH
COOH O o
CA0061
10. CH3CH2—C|:H—COOH — Ay P(no. of products)
NH,
CH3CH2—C|2H—COOH —2 5 Q(no. of products)
OH
CH,CH-CH,~COOH —~— R (no. of products)
I
OH
Cl:Hz_CHz_CHz_COOH Ay S(no. of products)
OH
In all reactionsthe sum of product is.
CA0062
How will you bring about the following transformation:
11. Propanoic acidinto lactic acid.
CA0063
12. Ethyl benzeneto 2-phenyl propionic acid.
CA0064
13. Acetamidefrom acetone.
CA0065
L 4



Compound (A), CgHgBr, givesawhite precipitate when warmed with al coholic AgQNO;. Oxidation
of (A) gives an acid (B), CgHgzO,. (B) easily forms anhydride on heating. Identify the

compound (A): [AIEEE-2013]
CH,Br
CH,Br C,H. H,Br
@ @ @O o @ @[C
Br CH,
CH, CH,
CA0072

JEE-Chemistry ALLEN .
EXERCISE # (JEE-MAIN)
Reaction - [AIEEE-2002]
Primary amine + CHCI, + KOH — product, here product will be -
(1) Cyanide (2) Isocyanide (3 Amine (4) Alcohol
CA0066
The compound formed in the positive test for nitrogen with the Lassaigne solution of an organic
compoundis- [AIEEE-2004]
(1) Fe,[Fe(CN)l4 (2) Na;[Fe(CN) ] (3) Fe(CN), (4) Na,[Fe(CN)-)NOS]
CA0067
Which one of the following methodsis neither meant for the synthesis nor for separation of amines-
(1) Hofmann method (2) Hinsberg method [AIEEE-2005]
(3) Curtiusreaction (4) Wurtz reaction
CAQ0068
In the chemical reaction, CH,CH,NH, + CHCl;+3KOH - (A) + (B) + 3H,0, the compounds (A)
and (B) arerespectively - [AIEEE-2007]
(1) C,H,CN and 3KClI (2) CH,CH, CONH, and 3KCl
(3) C,HNC and K,CO, (4) C,H,NC and 3KCl
CA0069
In the chemical reactions, [AIEEE-2010]
NH,
@ o> A ——»B, the compounds 'A’ and 'B' respectively are :-
(1) Nitrobenzene and chlorobenzene
(2) Nitrobenzene and fluorobenzene
(3) Phenol and benzene g
(4) Benzene diazonium chloride and fluorobenzene ¢
CA0070 :
In the chemical reactions 3
NH, :
H
@ e A N, B, the compounds A and B respectively are: [AIEEE-2011] 5
(1) Fuorobenzene and phenal (2) Benzene diazonium chloride and benzonitrile %
(3) Nitrobenzene and chlorobenzene (4) Phenol and bromobenzene E‘
CAO0071 |
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8.  Anorganic compound A upon reacting with NH; gives B. On heating, B gives C. C in presence
of KOH reacts with Br, to give CH;CH,NH,,. A is :- [AIEEE-2013]
(1) CH;COCH (2) CH;CH,CH,COOH (3 CH3—$H—COOH (4) CH;CH,COCH
CH,
CAO0073
9.  Onheating an diphatic primary amine with chloroform & ethenolic potassum hydroside the organic
compound formedis [AIEEE-2014]
(1) Analkyl cyanide (2) Anakyl isocyanide
(3) anakanal (4) an dkanediol
CAO0074
10. Inthereaction CH,COOH —-A%: , A P9s s B 3¢KH , ¢ 'C'js [AIEEE-2014]
(1) Ethylene (2) Acetyl chloride  (3) Acetaldehyde  (4) Acetylene.
CAO0075
11. Inthe presence of asmall amount of phosphorous, aliphatic carboxylic acids react with chlorine or
bromine to yield a compound in which o - hydrogen has been replaced by halogen. This reaction
is known as: [JEE(Main)-2015]
(1) Etard reaction (2) Hell - Volhard - Zelinsky reaction
(3) Wolff - Kischner reaction (4) Rosenmund reaction
CAO0076
12.  Inthe Hofmann bromamide degradation reaction, the number of moles of NaOH and Br, used per
mole of amine produced are: [JEE(Main)-2016]
(1) Four moles of NaOH and one mole of Br,
(20 One mole of NaOH and one mole of Br,
(3) Four moles of NaOH and two moles of Br,
(4) Two moles of NaOH and two moles of Br,
CAO0077
13. The magor product expected from the following reaction is: [JEE(Main On-Line)-2017]
CH,OH o
HO,C
NH, HCl(g)/CCl,
OH
0 0
0
O HO,C 0
(1) NH, (2)
OH OH
Q CH,OH o
HO,C o) HO.C
3 @ N
Cl Cl
CAO0078
L 4
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14.

15.

16.

17.

ALLEN .
The increasing order of basicity of the following compoundsis: [JEE(Main)-2018]
NH,
NH,
@A O AT © A\ C N
NH )
@) (b) < (8 <(c) < (d) (2) () <(a) <(d)<(0)
(3) (d) <(b) < (a) <(c) (4) (@ < (b)<(c)<(d)
CAO0079
Magjor product of the following reactionis: [JEE Main (Jan)-2019]
Cl
Cl
)\ﬂ/ + HZN/\H/ NP (DELN
0 0 (2) Free radical !
polymerisation
o _ClI
Cl [ S
e “
D SN NH, (2 HN
NH,
- I
[CI 0 Cl
n
3 "1 (4) J(:@
HN 2 NH,
\)J\NHZ o H/\n/\
CA0080
The major product obtained in the following reaction is: [JEE Main (Jan)-2019]
OH
(CH,CO),0O/pyridine(leqv.)
room temp
NH, 8
COCH, g
OH OCOCH, OH
/(\( /(\( /\/ N :
1 2 3 4 i
@) NH, ( )© NH, ( )© NHCOCHg( ) NHCOCH, &
CA0081 &
The mgor product of the following reaction is: [JEE Main (Jan)-2019] %
0
¢
©( SNH,  ()Brhv
CHcH, (1) KOH (di)” :
CH, :
0 @)
NH NH ;
3 (@)
CH, 9
CAO0082 *
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18. Which dicarboxylic acid in presence of a dehydrating agent is least reactive to give an anhydride :

[JEE Main (Jan)-2019]

1
COOH ?Hz/ OH SCOOH cn” H~coon
1) @ECOOH 2 CHZ\%/OH CANSS SRR CIZHz\CH _cooH
0]
CA0083

19. The decreasing order of ease of alkaline hydrolysisfor the following estersis:
@—COOCZHS u—@—cooosz _
[JEE Main (Jan)-2019]
| 1
ozN—Q—coocsz CH30—©—COOCZH5
Il v
@iv=i=ir=>r @u=>1n>1>1v_ Q@ u>tn>v=>r @u>Il>1>1v
CA0084
20. The magor product formed in the reaction given below will be : [JEE Main (Jan)-2019]
NH, NaNO,
NO, OH
o (T ol D™ el D
CA0085
21. Themajor product of the following reactionis: [JEE Main (Jan)-2019]
0 CH,
/@( \ﬂ/ (i) dil. HCI/A
CH.O o’ (i) (COOH),/
: Polymerisation
0 % B
o) O H
Fo P ] e
o - & @
OCOCH, dcH,
fo_ o 0
o]
rd Fo ]
©) 0 j@( [ =n
GH OH
CA0086
L 4
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22.

23.

24,

25.

An aromatic compound ‘A" having molecular formula C,HzO, on treating with agueous ammonia
and heating formscompound 'B'. The compound 'B' on reaction with mol ecular bromine and potassum
hydroxide provides compound 'C' having molecular formula C;H,N. The structure of ‘A’ is:

[JEE Main (Jan)-2019]
CHO

=} X
1) O” “CH=CH-CHO @) OH
COOH OHC,
@ @ @ Q
OH

CA0087
A compound X" on treatment with Br,/NaOH, provided C;HyN, which gives positive carbylamine
test. Compound 'X' is :- [JEE Main (Jan)-2019]
(1) CH;COCH,NHCH, (2) CH,CH,COCH,NH,
(3) CH,CH,CH,CONH, (4) CH,CON(CH,),

CA0088
Theincreasing order of reactivity of the following compounds towards reaction with alkyl halides
directly is: [JEE Main (Jan)-2019]

: : CN
C/U\ ©/NH2 Q/NH
) @) ©) D)

(1) (B)<(A) < (D) <(C) (2) (B)<(A)<(O) < (D)
(3) (A)<(C) < (D) <(B) (4) (A)<(B) <(C) < (D)

CAO0089
The major product of the following reactioniis: [JEE Main (Jan)-2019]

(i) NaNO,/H"

H.C~_O >
’ \fr \©/\/\NH2 (i) CrCO,/H"
O (iii) H,SO, (conc.),A
CH,~__-O
o § 1
(0]
HO
e YO o I,

CAO0090
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26.  Which of the following amines can be prepared by Gabriel phthalimide reaction ?
[JEE Main (Apr)-2019]
(1) Neo-pentylamine  (2) n-butylamine (3) triethylamine (4) t-butylamine
CA0091
27. Themagor product obtained in the following reaction is: [JEE Main (Apr)-2019]
H

NH,
(i)CHCl,/KOH
(il)Pd/C/H, ?
CN O
H
NCH, NCH,
» QO o
H,N OH CN O
H
; ;NCH3

H
NCHCI,
(4)
CN OH CN  OH
CA0092
28. The major product of the following reactionis: [JEE Main (Apr)-2019]
CH,OH H,SO (cat)
CO,Et CHCI
(1) @i’\(oa 2)
o) COOH
OH
3) @ (4)
5 CO,Et
CA0093
29. Hinsberg'sreagentis: [JEE Main (Apr)-2019]
(1) CgHsSOLCl (2) CcHCOCI (3) SOcl, (4) (COoCl),
CA0094
L 4
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30.

31

32.

ALLEN .
The major product of the following reaction is: [JEE Main (Apr)-2019]
(IDH
ethyl formate (lequiv.)
CH,CHCH,CH,NH, riethylamine >
(IDH
(1) CH,CHCH,CH,NHCHO (2) CH;CH=CH-CH,NH,
@)
9 " OH
(3) CH,CHCH,CH,NH, (4) CH,-CH-CH=CH,
CA0095

Ethylamine (C,HsNH,) can be obtained from N-ethylphthalimide on treatment with :
[JEE Main (Apr)-2019]

(1) NaBH, (2) CaH, (3) H,O (4) NH,NH,
CA0096
The maor product "Y' in the following reaction is:- [JEE Main (Apr)-2019]
Ph CH _
W X Ry
0 Ph NH,
HN) kPh N/\K \H. o
@)
(1) (2 3 (4 $on
07 “Ph
CA0097
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EXERCISE # (JEEADVANCED)
1.  Which of thefollowing carboxylic acidsundergo decarboxylation easily: [11T 1995]
(A) C;H,CO-CH,COOH (B) C;H-COCOOH
(C) CsH;CH, —COOH (D) C;H.,CH, —COOH
(|3H |l|H2
CA0098
2. The molecular weight of benzoic acid in benzene as determined by depression in freezing point

method correspondsto : [11T 1996]
(A) lonization of benzoic acid

(B) Dimerisation of benzoic acid

(C) Trimerisation of benzoic acid

(D) Solvation of benzoic acid

CAO0099
3. Whenpropionic acid istreated with agueous NaHCO,, CO, isliberated. The'C' of CO, comesfrom.
(A) Methyl group (B) Carboxylic acid group
(C) methylene group (D) bicarbonate [11T 1999
CAO0100
4.  Benzoyl chlorideisprepared from benzoic acid by: [11T 2000]
(A) Cl,, hv (B) SO,Cl, (C) socl, (D) Cl,, H,0O
CAO0101
5. Which of thefollowing acids hasthe smalest dissociation constant? [11T 2002]
(A) CH,CHFCOOH (B) FCH,CH,COOH
(C) BrCH,CH,COCH (D) CH,CHBrCOOH
CAO0102
6.  When benzamideistreated with POCI, the product is: [11T 2004]
(A) Benzonitrile (B) Aniline (C) Chlorobenzene (D) Benzylamine
CAO0103
L 4
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7. Meo—@— CHO + (X) — 5o Meo—@— CH = CH — COCH
The compound (X) is [11 T 2005]
(A) (CH,CO),0 (B) Br CH, — COOH
(C) CH,COCH (D) CHO — COOH
CA0104

Which of the following reactants on reaction with conc. NaOH followed by acidification givesthe
following lactone asthe only product? [11T 2006]

(0]

Il

C

CAO0105

Match the compoundsin Column | with their characteristic test(s)/reaction(s) givenin Column 1.
Indicate your answer by darkening the appropriate bubbles of the 4 x 4 matrix given in the ORS.

Column-I Column-I1| [11T 2008]
@ © _ _
(A) H,N — NH.CI (P) Sodium fusion extract of the compound
gives Prussian blue colour with FeSO,
®@ O
NH, |
(B) HO@—< (Q) Givespositive FeCl, test
COOH
@ O
© H04©7 NH,CI (R) Giveswhite precipitate with AQNO,
® O ]
(D) OZNQ NH — NH,Br (S Reacts with aldehydes to form the
NO,

corresponding hydrazone derivative
CAO0106
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10. Match each of the compound in Column | withits characteristic reaction(s) in Column 1.
Column-I Column-I1 [11 T 2009]
(A) CH,CH,CH,CN (P) Reduction with Pd-C/H,
(B) CH,CH,OCOCH, (Q) Reduction with SnCl, / HCI
(C) CH;—CH =CH -CH,OH (R) Development of foul smell on treatment
with chloroform and alcoholic KOH
(D) CH,CH,CH,CH,NH, (S Reduction with diisobutylaluminium

11.

12.

hydride (DIBAL-H)
(T) Alkalinehydrolyss

CA0107
The maor product of the following reaction is [I1T 2011]
//o
C[C\NH (i) KOH
f i
N Br—@—CHZCI
0 O
o &
@ T NcH L)t @) [N+ )-cre
2N
No o
0O O
Y/ V/
4 <
© | N (D) | N
0-CH,~_)-Br 0~(_)-CHCl
CA0108
With reference the scheme given, which of the given statement(s) about T, U, V & W
iSarecorrect [11T 2012]
0
|
¢ 0 LiAIH excess
)/\) @ 4’ (CH.CO0” @
H.C AlCrong+
(A) T'"issolublein hot ag NaOH (B) 'U'isopticaly active
(C) mol formulaof WisC,;H,;0, (D) V gives effervescence with ag NaHCO,
CA0109
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13.

14.

15.

| dentify the binary mixtures(s) that can be separated into the individual compounds, by differential

extraction, as shown in the given scheme - [11T 2012]
NaOH (aq) » Compound 1| + |Compound 2
Binary mixture containing J
Compund 1 and compound 2
_| NaHCO.(aq) »{ Compound 1| + [Compound 2

(A) CH.OH and C,H.COOH (B) C,H.COOH and C,H.CH,OH

(C) CH.CH,0OH and C,H.OH (D) C,H.CH,OH and C,H.CH,COOH

CAO0110
The total number of carboxylic acid groups in the product P is [T 2013]
? 0
O —Luoo,p
o) 3.H,0,
0]
CAO0111
In the reaction shown below, the major product(s) formed is/ are: [I1T 2014]
NH,
NH, —=528"=— product(s)
O
H\H/CH3 H,
O
(A) NH, + CH,COOH (B) H CH, + CH,COOH
O @) O
H &) [€]
N~ CH: NH,CH,COO
@)
(©) N _cn, *HO0 (D) H\H/CH3
@) @) @) @)
CA0112

ALLEN .
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16. Different possblether mal decomposition pathwaysfor peroxyesters are shown below. Match each
pathway from List-I with an gppropriate sructurefrom List-11 and select the correct answer using the

code given below thelists.

o)

RN

(Peroxyester)

[1IT 2014]

———>R'+RO"

-co,f

Q

WRW R'O* —>R*+ X" + carbonyl compound?
- 2

— R RCO+ R'O'_C—O;R'+ X* + carbonyl compound?

——*RCO;+ RO'—R'+ R'O"

S ~co}
Ligt-| List-I1
0
(P) Pethway P @ CHCHANOOch,
0

(Q) Pathway Q @ cHANoOch,
. j\ CH,
(R) Pathway R (3 C.H.CH; O/O\%CHs
g H2C6H5
L (9 Patway S (@) CH: O)O\%cm
g‘ 6H5
i Code:
P Q R s
; A) 1 3 4 2
(B) 2 4 3 1

©) 4 1 2 3
é D) 3 2 1 4
CAO113

L 4
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17. The maor product of thereactioniis: [T 2015]
H.C CO,H
YY NaNO,.aqueous HCI
CH, NH, e
H,C NH, H,C CO,H
A) \(\=/ B) \(\=/
CH, OH CH, OH
H,C CO,H H,C NH,
(©) (D)
CH; OH CH,; OH
CA0114

PARAGRAPH FOR NO. 18 & 19

Treatment of compound O with KMnQ, / H" gave P, which on heating with ammonia gave The

compound Q on treatment with Br, / NaOH produced R. On strong heating, Q gave S, which on
further treatmenet with ethyl 2-bromopropanoate in the presence of KOH following by acidification,
[ T-JEE-2016]

gave a compound T.

©O)
18. Thecompound R is:

(A)©:NH2 B) B (g NHBr
NH2 Br NHBr

19. Thecompound T is:

(A) Glycine (B) Alanine (C) vdine (D) Serine

20. The order of basicity among the following compoundsis

L, O O
N NH HN N
H,C NH, X S H,N
| I Il
A >1>1V >l B)IV>Il>111>1
O I>1vV>Ill>1 D) IV >1>11>Ill

)

NBr

CAO0115

CAO0116

[11 T-JEE(AdVv.)-2017]

NH,

NH

CAO0117
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PARAGRAPH FOR NO. 21 & 22
Anorganicacid P(C ,H,,0,) caneasily be oxidized to adibasic acid which reactswith ethyleneglycol

21.

22.

23.

to produce a polymer dacron. Upon ozonolysis, P gives an aiphatic ketone as one of the products.
P undergoesthefollowing reaction sequencesto furnish R via The compound P a so undergoes another

set of reactions to produce S. [ T-JEE(Adv.)-2018]
(1) H,/Pd-C
(2) NH,/A (1) H,/Pd-C (1) HC1
(3) Br,/NaOH . (2) socl, . Q (2) Mg/Et,O
" (4)CHCL,KOH, A (3) MeMgBr, CdCL, ~ (3) CO, (dry ice)
(5) H,/Pd-C (4) NaBH, (4) H,O"

(There are two questions based on PARAGRAPH "A", the question given below is one of them)

The compound R is

HO,C
Jeeal o 10
CO,H COH
(©) (D)

The compound Sis

A) @ (®) © N (o)
NH,

HN

~N

CAO0118

e

CAO0119
The correct order of acid strength of the following carboxylic acidsis -
[ T-JEE(Adv.)-2019]

O Q OH
— 7 O
HT< Ho Non Meo—©—</ HBC/\[]/
OH = OH o
H
| 1 i v
A>T >0 >1V @ Hr>mn>1>1v
O 1>1>1V >l D) I>1>11>1V
CA0120
L 4
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ANSWER KEY
EXERCISE # O-I
1 Ans. (A) 2 Ans. (B) 3 Ans. (B) 4 Ans. (C)
5 Ans (C) 6 Ans. (A) 7 Ans. (B) 8 Ans. (C)
9 Ans. (A) 10 Ans (C) 11  Ans. (D) 12 Ans (B)
13 Ans. (B) 14  Ans (B) 15 Ans. (A) 16 Ans. (A)
17 Ans. (B) 18 Ans. (C) 19 Ans (B) 20 Ans (C)
21 Ans (B) 22 Ans. (B) 23  Ans. (A) 24  Ans. (B)
25 Ans (C)
EXERCISE # O-IlI
1 Ans. (A,C,D) 2 Ans. (A,C) 3 Ans. (A,C,D) 4 Ans. (A,B)
5 Ans (AC,D) 6 Ans. (A,B,C) 7 Ans. (B,C) 8 Ans. (C)
9 Ans. (A,B,D) 10 Ans. (A) 11  Ans (A,C) 12 Ans (B,C)
13 Ans. (B) 14 Ans (AB,C) 15 Ans (AB,CD) 16 Ans (A,D)
17 Ans (A,B,C) 18 Ans (B) 19 Ans (A,B,D) 20 Ans (CD)
21 Ans (B,C,D)
EXERCISE # S-I
1 Ans. (A)-P, S; (B)-=Q,S; (C)-»P,S; (D)»R
2 Ans. (A)»S;(B)»R;(C)»P;(D)»Q 3 Ans (A)-S; (B-R; (C)»P; (D)-Q
4 Ans. (A)-R; (B)-S; (C)-»Q;(D)»P 5 Ans (A)-P; (B)-Q; (C)-S; (D)-R,S
6 Ans. (A)-P; (B)-R; (C)-P,S; (D)-Q g
7 Ans (4) 8  Ans (4) 9  Ans (5 10 Ans. (9)
EXERCISE # (JEE-MAIN)
1 Ans (2 2 Ans (1) 3 Ans (4) 4 Ans (4)
5  Ans (4) 6 Ans (2) 7 Ans (4) 8  Ans (4) :
9  Ans(2) 10 Ans (1) 11 Ans (2 12 Ans (1)
13 Ans (1)
14 Ans (2)
Sol. Order of base nature depends on electron donation tendency. s
In compound MNH nitrogen is sp? hybridized so least basic among all given compound. E
compound —<::2 Isvery strong nitrogeneous organic baseaslone par of one nitrogen delocdize f
in resonance and make another nitrogen negativly charged and conjugate acid have two equivalent
resonating structure. g
Thus it is most basic in given compouds. é
/\NHCH3 (secondary amine) more basic than A~~~ NH, (primary amine) :
4

m



d &It's Derivative, Aliphatic Amines\Eng\02_Carboxylic Adid & It's Derivative, Aliphatic Amines (ENG).p65

\Che\Sheet\Carboxyli

node06\BOBO-BA\Kota\Ji

m

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

. ALLEN Carboxylic Acids and It's Derivative, Aliphatic Amines |3 EEG
15. Ans. (4)
cl
sal. )\ﬂ/ C+I I?;)N/\[O]/ (b) _EWN )\n/ /\“/
o)

NH,(a) will wact as nucleophile as (b) is having delocalised |onepair.

Cl NH Cl
2 n
}\H/NH/\[O]/ Free Radical /Pj::]‘
Polymerisation
5 % a N/\H/\NHZ

0]
H

0]
| 0

C
SNH, (i) Br,/hv

— —> NH
CH,-CH, (II) KOH (dll)

@( @(““J
CH CH, CH CH

Ans. (4)

Adipic acid CO,H~(CH,),~CO,H —**%=® , 7 membered cyclic anhydride (Very unstable)

agent

Ans. (2)

More isthe electrophilic character of carbonyl group of ester faster isthe alkaline hydrolysis.

Ans. (Bonus)

OH
Answer should be OO/

Ans. (2)




JEE-Chemistry

22.
23.

Sol.

24.

Sol.

25.

Sol.

26.

Sol.

ALLEN .

Ans. (3)
Ans. (3)

Br, CHCI,
[X]———=+— C,H,N——~-—> CH,CH,CH,-NC

NaOH KOH
Hoff mann's Carbylamine
Bromaide Reaction

degradation

Thus [X] must be aride with oen carbon more thanisamine.

Thus [X] is CH,CH,CH,CONH,
Ans. (2)
Nucleophilicity order

0 0 CN -
' NH, NH,
NH < NH, < < @/
o)
B A C D

Ans. (4)
H,C

paeagt

H' lNaNOZ

H.C 0
3\([31/\@/\/\OH

Ans. (2)
Gabriel phthalimide synthesis:
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0] 0]
1.KOH
NH ——— -R
2.R-X
(1°halide S,
0] 0]
COOH
R-NH, + @(
COOH
27. Ans. (1)
Sol.
NH, NC
CHCl, / KOH
_—
Carbylamine
reaction
CN O CN O
lPd/C/HZ
)
N
“CH,
OH
H2
28. Ans. (3
OH OH
H H
Sal. [j:I:T\/O H,S0, [j:I:T\/O
—_—
(Hydrolysis
l(li—O—CHZ—CH3 of ester) |(l:—OH
O 0
o
OH
O
29. Ans(1)
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Sol.

30.

Sol.

31

Sol.

32.

ALLEN .

@)

I
Hinsberg Reagenl = @_F_CI

[Benzene Sulphonyl chloride]
Ans. (1)

@)

OH
ethyl formate (1equiv.)

o i
> CH~CH-CH,~CH,-NH-C-H

I . .
CH-CH-CH,-CH,-NH,  riaharine

as NH, is a better nucleophile than OH.
Ans. (4)
0]

_Et —22 5 C,HNH,

@)
reagent is NH,—NH, byproduct will be

0]

z-Z
I T

Ans. (1)
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Phe_ _CH Ph
Sol. \g/ ®NaOCI, ' NC-ONa+ CHCI,

Ph—-C-OH (i) socl, Ph-C—ClI
—_—

EXERCISE # (JEE ADVANCED)

1 Ans. (A) 2 Ans. (B) 3 Ans (D)
4  Ans (C) 5 Ans (C) 6 Ans (A) 7 Ans. (A)
8 Ans (C) 9 Ans. (A)-R,S; (B)-»P,Q; (C)-»P,Q,R; (D)—P,S
10 Ans. (A)-»P,Q,S T;(B)—-P,ST; (C)»P; (D)-R 11  Ans. (A)
12 Ans (A,C,D) 13 Ans (B,D) 14 Ans. (2) 15 Ans (A)
16 Ans (A) 17 Ans. (C)
18. Ans. (A)
19. Ans. (B)
Solution 18 & 19.
HOOC OOH H,NOC CONII, NH
I—fDKMnO4 > NH3 Br2 @: 2
(©) (P) Q) (R) ?
lA
0 CH, | 0
N — CH — C — OFt «— () KOH N -H
I (ii) CH,CH-C-OEt
0O O [ 0O
Br O
. (S)
H,O
COOH C|H3
@: + H,N- CH- COOH
COOH (™
Phthalic acid Alanine
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Q to R is Hoffmann's bromamide degradation reaction
Sto T is Gabriel's phthalimide sysnthesis
20. Ans. (D) IV >1>11>1ll
Sol. Basic strength o stability of conjugated acid.
« +M/[+H [ +l
21. Ans. (A)
22. Ans. (B)
Solution 21 & 22.
COOH
OH
C4HO, i
o OH
P) [ T’ dacron
COOH
@COOH
\Hde/C
l’ H,Pd/C COOH CocCl
COOH SO¢l,
lMeMgCI /CdCl,
0
\LNH:;/A é:l_Me o
CONH,
l NaBH, :
l Br, NaOH £
NH, OH
5
Q
A lCHCIBIKOH l HCI i
NC NH-CH,
H £
% é
)\/@/ Pd/C )\/@/ :
(S) :
1.CO Mg/Et,O
2.H.0 i
23. Ans. (D) :
4
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