(% 7| CARBOXYLIC ACID AND THEIR DERIVATIVES

-
P

1. Identify C in the following sequence of reactions :

SOl o g BSON S0 HLLND

heat

"I CH,4

OH CN = W\CN
@ ™| ) © )
"1 CHy "l CHg ~VCHy CH,

2. Saponification (basic hydrolysis) of C¢Hg I(I: © CH,will yield :

[ © = mass — 18 isotope of oxygen] 0
I i
(a) CgHg —C— @~ +HO CHj (b) C¢gHs —C— O™ +H@OCH,4
(© CeHsﬁO" + HB" GY) CsHsﬁO‘ +HOCH,
O : ' 0

i
!

c-C
Me,NH
3. —2 0 X)
0°C,2h 86-89% (yield);
(3 equivalent)
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Product (X) of the reaction is :

5 OH
W i ¢- NMe,
H

0
Il

|
? - NMe2 C-H
Nor~ (Y

Which of the following is the correct order of decarboxylation of B-keto carboxylate anion ?

0 O 0 O o o o
" O_ —_ —_
R-C R O R 0O R~ 0]
F Cl NO, . CN
(@ ® : © )
@a>b>c>d M)c>d>a>b (@ c>d>b>a (d)d>c>a>b
(0] (o) '
Il [
CIC Ccl

+ CH3z -NH; —— Product of the reaction is :

@
i
N ' | N
(a) 0= 0 ®) Ho > CHj
o . -0
T d
(© it (d)
o)

Which B-keto acid shown will not undergo decarboxylation ?

CO,H
o 0

(a) K:( (b)
CO,H

0 .
I . I
(¢) Ph-C-CH, -CO,H (d) CH3 -C-CH, -CO,H
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7. Choose the response that matches the correct funcuonal group clasaﬁcauon w1th the

10.

followmg group of structural formulas.

W&CV°

(a) Anhydride Lactone

(b) Lactam Imlde Lactone

(c) Imide Lactone Anhydride

(d) Imide Lactam Lactone
OH

COH _ ) EliGeq) | (py
(2) H,H,0  (65% yield)

cH WO R

PN
OH ———> X +H0

conc. H,SO4
OH 89-91% yield
(Lactic acid)
Product (X) of the reaction is :
(0]

. o)
@ Y‘\Oﬂ ®) Yj\o/\/
' OH

; Product (P) of the reaction is :

0

=z
(0] (0]
© \)\O/\ (d W
OH |

.OH

MeO, LOMe

ErozcéCOzEt _”Lfs_,(A) , Product (A) obtained is :
(o) (0] (0] 0O
o CO,Et CO,H
(a) (b) © (d)

463
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11. Which of the following acid on heating glves geometncal isomers as a product ?
CO,H
OIH
' H
(a) CH3-CH-CO;H (b) o
Cl
© CH3—CIZH ~CH, -CO,H ' (d) All of these

®) @:
NH - Me

MeNH, ..
@¢ MEOH PA; ,p . MeNH; o ; Product (C) of the reaction is : .
@C ;
|

o
@fﬁ
@:¢ _ LA, 4 PCC g NH;NH; . Product (C) s :

H,
‘ 1
14. o =G0 ,po_HA ,p_aKOH .~ poduct ©)is:
Cl

0]

} /ﬁ/\
(a) CH —CH, —C—H (b) OH
(© /ﬁ\H (d) cH :,/KCHQ,
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15.

16.

17.

18‘

cl
O +R-CHp-NH, —222; (A)
(71%)

o
In above reaction identify major product (A) of the reaction:

@ (b) H
N-CH,-R N-CH,-R

O

(© 1 NH -R (d

o

An optically active compound X’ has molecular formula C4HgO3. It evolves CO, with
NaHCOj. X’ reacts with LiAlH, to give an achiral compound. X is :

(a) CH;3CH,CHCOOH (b) CH;CHCOOH
IOH l\llle
(c) CH3CHCOOH (d) CH3CHCH,COOH
|CH20H Cl)H

CH; -C-O-CH,; -CH3; +H-0-— (@ =0'%) One of the product of the reaction is :
e

I
(a) CH3; -C-O-H 4 (b) CH; -CH, -® -H
[l _
(C) CH3 —‘C'—.- : (d) CH3 _CHZ -0-
I
COCH,CH;
KOH H,0" PCl i i
CH3CH20ﬁ (|:|0CH2CH3 y—a0 , FCs , LAH, | H7/A ,yy

Product (X) is :
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19.

20.

21.

22,

23.

(@) A (b) @ © Q @ /\D

Identify final product in the following reaction;

CH4CHCOOH —2— Product
|
OH

0 0L _CHy 0
(a) I I (b) CH, = CHCO,H (c) CH; —CCO,H (d) CH3CH,0H
H3C” So” S0 ‘

Select the final product from this sequence of reactions.

; H,CH,Br
Acetoacetic ester okt . Sl . NeOR . CHsGHaOBE o

O CHs : CHs
(a) H5C &L ~CO0CH ) H3C—(IZ ~CH,CO0C ,H;
ICHZCHZCH?; : ICHZCHZCH3
H CHj
(¢) HsC -(:: ~CH,COOC,Hj

|
(d) CH3C0—$ -CH,COOC,H;
CH,CH.CH, CHj;
Et . CO,CH,-CH
N 2 2 3

=0 ' —PLZO’T:?(—MO‘" (A) ; Product (A) will be :

COzEt
(0]

0 o 0 .
CO,H ‘
(&) (b) (o) (d)
fi) Na

CH 2 (CO zMe) 2+ ?— CH(CO zMe) 3

(ii) AcOH
Which of the following reactants will complete the above reaction ?
(a) CH,(CO,Me), (b) (CO,Me),
(c) C1-CO,Me , (d) cocl,

Arrange the following in order of increasing reactivity (least—» most) towards nucleophile

0} 0}

Il Il Il
CH,;COCHCH, CH,CCI CH3;C NHCH,4
1 2 3
(a)1<2<3 b)3<1<2
(©)1<3<2

d2<1<3

~ ORGANIC Chemistry for IIT-JEE



24. Choose the best sequence of reactions for transformation given. Semicolons indicate
separate reaction steps to be used in the order shown.

0
Il
H3C—®-C02CH3 - H3c—©—C—NH—CH3

(a) H30+; SOClz; CH3NH2
(b) HO™/H,0; PBry; Mg; CO,; H,0™; SOCl,; CH;NH,
(c) LiAlH,; H,0; HBr; Mg; CO,; H,0%; SOCl,; CH;NH,

(d) None of these would yield the desired product )
25. Akey step in the hydrolysis of acetamide in aqueous acid proceeds by nucleophilic addition

of :
0] " +*OH
(a) H;0* toCH3|ClI NH, (b) Hy0to CH3gNH2
+OH ~ *OH
(¢) H,0* to CHgg:NHz (d) HO™ to CH3y}NH2

26. Which re:é;:tion is not possible for aceticoanhydride ?

| Il +
(a) (CHgC)zO + 2HN(CH3 )2_) CH3C N(CH3 )2 + CHBCOE + Hz N(C H3 )2
i i | <
(b) (CH3C )20 + CH3CH20H—) CH3COCH2CH3 CH3C02H
o i |
() (CH5C),0 +CgHg —243 5 CH,CCgH; +CH;CO,H
(o) (I? ,
Il
(d) (CH;C),0 + NaCl—> CH;3CCl +CH3CO3Na*
27. All but one of the following compounds react with aniline to give acetanilide. Which one

does not?
i
O Qe
Aniline Acetanilide
2 R
Il
(a) CH;C —Cl (b) HsC o) CH,
5 ‘

0}
|

: |
(©) CHyC—H | (d) Qj}-occn3

28. Which of the following best describes the nucleophilic addition step in the acid-catalyzed
hydrolysis of acetonitrile (CH3CN) ?



29.

30.

31.

32.

33.

(@ HsC jg (b) HsC j N-u
0:- o
H S H Ve
(© H3C(_c N: - (d - CN-H
H/ A / \
The major product expected, when Phthalamide is treated with NaOH, is :
OH OH
@ Na (®) OH
o)
o 0]
ONa 0
% 0 O30
o ' A (0]
Which of following acid remains unaffected on heating ?
(a) malonic acid ' (b) maleic acid
(¢) Fumaric acid (d) Succinic acid

Br /T\/;l/\ Br + CH(CO,ED), béa—ooﬁt> cyclic product

At which value of n the formation of six membered ring takes place ?
(a)n=2 b)) n=3 (©n=5 dn=6

LiAlH 4 (excess)
HZO

CH,OH
@ < (b)
CH,OH ‘
OH
e To TR Ie e
CO,H OH

CO,H A A
(-CO,) ~ (-Hy0)

4 5 Product of the reaction is :

NH,

» , Product of the reaction is :

CO,H

ORGANIC Chemistry for IIT-JEE
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(a) cis-anhydride (b) trans--anhydride
(c) both (a) & (b) " (d) mono-basic acid

(iii) H* /A

COH
(i) EtOH, HCI
34. @ —GrE @)
o)

35.

36.

37.

Product (A) of the reaction is :

CH .5 CO.Et
CO,Et
(@ \@j—. ) ’ ;(b) @)J '

i
(ﬁ : C - CHg
C-CH
© \@Yh : @ %3
(o) OH

CH, - O - COR

| :

CH-0-COR, + 3NaOH — (A) + Salt of fatty acid (soap)

I

CH,-0-COR;
Product (A) of the reaction is : ,
(a) Ethylene glycol. (b) Glycerol
(¢) Glyceryltrinitrate (explosive) - (d) Cumene hydrogen peroxide
CH3;-CH - 0Ac—H9_, Pproduct of the reaction is :

|
Eit) (d=dextro rotatory)
II:“.t
(a) CH;3 —C(:g -OH  (b) CH3 —(IIH -OH = (c) CH,4 —CliH -OH  (d) CH3-C =CH,
’ ) |
Et Et .
0] @& CHy
[l (@i socl, A .

Ph-CH =CH-C-O-H W (A) ; Product (A) of the reaction is :

0 0
I ' [
(a) ph-CH:CH-c-CHz-NH—<] (b) ph-CH=CH_C_NH_<

(0]

nm
() Ph—CH=CH-C-H () ph_CH=CH_NH_<]

469
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38. Ph- C Cl+ [ j " —— (A) ; Identify the product (A).

(Major)
(Morpholme)
I | 1
(a) Ph-C-0 - -C-
N-H, (b) Ph—-C-N ,0
(0]

o)

0
|| /— Il
(©) Ph- > (d) Ph—C-NH,
OMe OH 0
30, /Y N P Conc. HCI /Y \/\+ ——
0

-Above reaction is an example of :

(a) Esterification (b) Saponification
4 (c) Hydrolysis (d) Trans Esterification
40. Which of the following is an intermediate formed in the reaction shown below ?
O

|
CH; —C-Cl+ NH; — 5 Intermedlate — product

(a) CH3 —NH3 (b) CH3 -Ce®
" | >
© Cl —Cl- cl (d) c1-13-<|:— cl
oNH3 4 _ - oNH3
0 .
R
41. R_ O O _ NaOH, M0 , product
Y Oy s
. (several hours)
(0] - 0

(Principal component of coconut oil.)
Product is obtained in the above reaction is :
OH

(a) R-CO,Na (b) 6N Gt (c) Both (a) and (b) (d) None of these
42. The reaction of sodium acetate with acetyl chloride proceeds through which of the followmg
mechanisms ?
i /\ I I ||
| — ;
(@) CH;-C-0" + CH3-C -Q/‘ (b) CH; - C O\/'\l CHj - \_/‘
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ﬁ . o> 0 0]
- Il I - Il
(© CH;-C-0  + CH3-C-CI' (4 CH3-C—0\_/+"‘C1-C—CH3

\_~

43. Which is the major product of the following reaction ?
o)

CH; -C-Cl—125 , product
OH 0 S o O

| I I I Il
{8) it -~ (b) CHy ~C-SH  (¢) CH3 —C-Cl  (d) CH3 ~C-S-C-CHj

SH
44. Which is the major product of the following reaction ?

O +CH4 — NH, —2 product

O
0 N - CH,
(a) N - CHj ®) [0)
0 ' 0
1 i
(c) HO—C~CH, —CH, —C—NH -CH3
1 i
(d) CHs —NH - C—CH, ~CH, ~C-NH-CH;
| 45. Ethanoic acid + 3-methyl-1-butanol ﬁ (A); Compound (A) is :
_ H,50,
(0] (0]
| (b) /\/‘\
@ A, A P
(0] (0]
- 4
(© /lko/\/\ @ /U\O/l\/

C .
46. @[ Y pele (4) Lty ) FCC H(C)—E—(D)

C
I
0
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47.

48.

49.

50.

CH, - OH . CH; - CH, -
o call oMt oss
CH, - CH, -
Which of the following compouhds will undergo decarboxylation on heating ?
CO,H CO,H

HeSleaiogeont

(a) 2and 3 (b) 3 and 4 (0 3 only (d) 1and 4
Which one of the following is not an intermediate in the generally accepted mechanism for
the reaction shown below ? ' :

0 -0
I I
CF5 COH + CH, CHCH, B0 sepdo CH CH; + Hy0
OH " CH,
*OH | =<'|J'='
| o4
:OH
:OH | : :?H
© CF:;C'— OCH(CHy); , (d CF3C|— OCH(CH,),
"oH, . OH
3eq.EtOH
=" :121 gtas > (A); Product A is:
RO COZH (major product);
(a) RO CO,R (b) RO CO,Et
e (”)
(©) Et0  CO,Et (d R-0-C-O—Et

Identify the compound C in the following sequence :

(CH3),CHCH,C = N—H: 120, compound A —1-LAMs , 00und B
2. H,0

e compound C
CH,Cl,
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.0 0
(a) (CH3)2CHICIZCH3 ®) (CH3)2CHCH2'C|I OH
| o 0
© (CH3)2CHCH2I(|IH (d) (CH3)2CHECH20H

51. What is the ﬁnal product (B) of this sequence ?

Bry 2N LKN o
light ~ 2.H30", heat
CO,H
C02H
(b)
CO,H

52. Which of the following undergoes decarboxylation most readily on being heated ?

(@ i
‘ OH
(0]
© HOW OI“\/\

53. What is compound Z ?

CH,CO,H

, NaCN | H30" ., CHCH,OH |
CH4CH,CH,Br e W ——— 1 L
i
i
(C) CHSCHZCH2CH(OCH2CH3)2 (d) CH3CH2CH2COCH2CH3

CN

. Oi:ﬁ(él; Hao A (A), Product (A) of the reaction s :
CN
0 OK
| N 7 0
¢ §



55.

56.

57.

58.

474

HO
(a)

e ——— o ——

ORGANIC Chemistry for IIT-JEE
e
CO,H | L\
, CO,H (

CH3 —CH =CH -CH, —COZH—T-) (X) (major); Product (X) is :

(a) CH3 —~CH =CH-CH, (b) CH;~C ~CH,
CH;
(c) CH3; —-CH, —CH =CH, (d) CH, —CH =CH,

H-O0-C —(CH?;),l L= H—sy product , At what value of (n) given compound will not
evolve CO, gas ?
(a)n=5 Mb)n=4 n=2 dn=1
CO,H
|
(CH,),, ; If (n = 4) then di-carboxylic acid would be known as :
|

CO,H
(a) Malonic acid (b) Succinic acid (c) Adipic acid (d) Oxalic acid
2H,0 4 (4)
o1
0 O.¢
II
(0]

Product (A) of the above reaction is :

CHj

' CO,H
OH CO,H

I
(c) HO CO,H (d) HO C—H
HO CO,H HO H

o}
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., /

i )\ I ?I)
CO,H l
Copy O: 2™ 4 HO—C—C—0H
cis-cyclo hexane
1,2-dicarboxylic acid
Identify (A).
COH o COH
60. CH3, N
2 CH,
How many product will be formed when above compound undergo de-carboxylation?
(@ 0 (b) 1 (c) 2 @ 3
H H :

CHj CHy

61. —A 5 Product of the reaction is
A (-COy)
H H
COZH
CO,H ‘
(c) Both (a) and (b) (d) none of these
62. Products obtained in the given reactions are shown below.
CO,H CO,H

‘——mozu ‘ —2 5co,+y

(cw) o (num)

475
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The number of possnble products for xand y are :
@ 1,1 (b) 1,2 & (c) 2,1 d 2,2

_®
1 N K r
CH,-Br )(@E,(\L " oM
- 0
63. > (A)
(2) HO™ /H,0

(81%)

(Benzyl bromide)
Product (A) of the above reaction is
(a) Ph-NH, (b) Ph—CH, - NH,
() Ph~CH, —-NH-CO,H (d) Ph-CH, - NH -CHO
64. Which of the following pair is C,-epimer ?
(a) D-Glucose, D-Maltose (b) D-Glucose, D-Mannose
(c) D-Allose, D-Ribose | ' (d) D-Glucose, D-Arabinose

65. Total number of enol possnble for the compound formed dunng given reaction will be
(including stereoisomer):

I
CH3MgBr + CH3CH2 —C— Cl—)

(@ 2 (b) 3 (© 4 @ s
66. What is the product of the following reaction ?

0.
(0]
.0 H;30%,H,0
C

o) o 0
OH
Ho)]\/>(\
@ HO/IK/\( ®) o Yo OH
0 ./
(0] (0] o 0 O/ \0
) )j\/”\/\ @)
HO OH HO
OH
CH; _ ()KBroA X) —A 5 (y
o7 COOH ()H* f( ) At

Hence the product (Y) in the above sequence of reactions, is :
o}

OH COOH CHj
2) CH; (b) © () Q/
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0
Il

C—NH,

=]
—_OH/Br, , products are :

477

68. and
(Intramolecular
1 migration)
CH; Esz
15 15
NH, NH, NH, NH,
(@) and Q’ ®) Q, and U
CH, Et CH, Et
15 15
WWNH, NH, NH, NH,
© s g @ o U
H H
CH,3 Et CH, Et
69. CH3CH,CH(OH)CH(CH;), +CH;COCl —2¢ 5 CH4CH,CH(OCOCH;)CH(CH3), + HCl
In the above reaction, if the reactant alcohol is a pure R-isomer the product would.
(a) have configuration inverted at the chiral atom
(b) be a racemic mixture
(c) have the same configuration at the chiral atom
(d) be optically inactive
70. The order of Sy 1 reactivity in aqueous acetic acid solution for the compounds
T
H,C—C—CH,—Cl H,C—CH,—CH,—Cl (H3C);C—Cl
(@) 2 3
@1>2>3 (b) 1>3>2 () 3>2>1 d3>1>2
9. | [10.| ) |11.[(d) [|12.]1(b) [13.]/(b) |14. | (a) |15. | (b) |16.] (0
17. | () |18. | (b) | 19| (a) |20.]|(a) [21.|(b) | 22.| (c) |23.| (b) | 24.] ()
25. | (b) | 26.](d) [27-](c) |28.](d) |29.](c) [30.| () [31. | ) |32.] (0
33.|(a) [34.]|(a) [35.| () |36.]|(a) [37.](b) [38.]| ) [39.]|(d) |40.]| @)
41. [ (c) |42.]|(c) [43./(b) [44.1(c) [45./(b) |46.|(a) |47.| () |48.]| )
49.| b) [ 50.[ () [51.](d) [52.|(d) |53.[(d) |54.|(d) |55.](c) [56.] (o)
57.| (c) |58.]| (c) [59.[(b) |60.| (1) |61.](c) |62.]|(c) |63. ) | 64. (b)
65.| (b) [ 66.]| (c) [67.]| (c) | 68. ]| (b) 69. | () [70.] (©
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SEY

1. Match the Column (I) and (II). (Matrix)

——— - ———

EIN2

M e e S e

—e—
7
I
7

7
7

Reaction Products formed
CH,
HO,C —— CO,H
(@) < S N A (p) Diastereomers
Ph
CH,
(b) HE,G l COeH —3 1@ Racemic mixture
Et
COH_ COH
—
| (©) 4 (*) Meso compound
CH,
CO,H
(d) Co.H (s) CO, gas will evolve
2
PRI . e
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"SUBJECTIVE PROBLEMS .

1. HO,C CO,H S (X)mole of CO, T;

HO,C  CO,H

0]

(Y) —A_) )j\/Ph

B-Ketoacid

(Y) is including stereoisomers. Value of (X +Y) will be

1. a-p,s;b-q,s;¢c—p,s;d-r

Subjective Problems
1.8
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