HALOALKANES AND HALOARENES

1. @O—CH3 _Her _ the products are

Br

(a) Br@OCHB and HBr (b)@ and cH3Br

Br OH

(c) @ and cH3oH (d) @ and cH3Br
Answer: (d)
OH
___Her @ + CHBr

O—CHs
2. Heating a particular ether with HBr yielded a single organic

product. Which of the following conclusions may be
reached?

(a) The reactant was a methyl ether

(b) The reactant was a symmetrical ether

(c) The reactant was a cyclic ether

(d) Both (b) and (c) may be correct

Answer: (d)
An unknown ether reacts with excess of HBr to yield a

single product. This implies that the ether must be either
symmetrical or cyclic.



(i) R—O—R+H—Br ~ —— R—Br +R—OH

R—O—H+H—Br R— -
R—Br+H 20

') Br Br
(||) O + 2HBr %U + H,0
Me

3. Foran SN2 reaction of _L_c._X the most effective
nucleophile will be

(a) MeO- (b)D_o
(c) Me2CHO- (d) MeCHO-2
Answer: (A)

As nucleophile becomes bulkier its backside approach to
the displacement site is retarded.

4. Alkyl halide react with an alcoholic solution of ammonia to
give a mixture of:

(a) 1° and 2° amine (b) 1°, 2°, 3° & quaternary
(c) 1°, 2° & 3° amines (d) 1° & 3° amine
Answer: (b)

Alcoholic solution of ammonia is heated in a scaled tube at
100°C

0
Rl —¥,  RNH2—R' (R)2NH — {fR)3ANH— (RE NI °

1° amine 2° amine 3° amine 4° salt



5.  Which of the following compounds undergo E2 reactions

with maximum rate.
CHs3

() H3GECH2CH3  (b) CH3(CH2)2CH2Cl
Br

CHj3

() CH3(CH2)2CH2I  (d) H3e¢—CHZCH3
I

Answer: (d)
C —Ibond is broken easily. More over, the ease of reaction
is t-alkyl halide 0 s-alkyl halide 0 p-alkyl halide.

6. Which alkyl halide undergoes E2 elimination at the fastest

rate? . 5
CICH3I3 CICH3I3
(a) : X (b) : X
O (CH ), eqeHE,
(C) Br (d) Cl
Answer: (a)

Will undergro E2 elimination at a faster rate because Br - is
a better leaving group than Cl-



7. Arrange the following in decreasing ordermfreaction:
CH3 o CH5

O/Br O:Br ©:Br
"CHy CHs CHs
(X) (v) (2)

@ X>Y>Z (b)X>Z>Y
Y>Z>X dz>Y>X

Answer: (d)

E, IS an example of anti-periplanar elimination. H must be
anti to leaving group.

8. Which of the following is not reasonable for an elimination

ction?
@a/v Nl N

/\/Br NaOEt /\

EtOH
Br NaOH /\
<" THp/EtoH S
/Y Nal /\
Br
Answer: (d)

Nal favours substitution in alkyl halide.



9. Product on monobromination of this compound is

H3C CH3
T

Br

Answer: (b)

0
HN =

H3C CHs
Br

Br
Major product



CH3

H——Br
Nal/acetone _
10 -

* H——dl

CH3
CH3 CH3 CH3

H—
(a) H

CH3 CH3 CH3

(b) cl—_H ©, | a W ~

Answer: (c)
CH3 CH3
H——Br Nal |——H
H——Cl — H—f—Cl

acetone

CH3 CH3

11. Which statement is true with respect to an S2Nreaction?
(@) A good leaving group is a strong base
(b) A good leaving group is a weak base
(c) A leaving group must be negatively charged
(d) A leaving group must be a halide
Answer: (b)
A good leaving group is a weak base.



CH2—Cl

12. —Ph-—SNa—
Br
Structure of product (A) is
CH,—Cl CH2—SPh
(a) (b)
SPh Br
CH2—SPh
(c) (d) None
SPh
Answer: (b)
CH2—l CH2—sph
—Ph-—SNa—

Br Br



13. In the reaction

NO, NO,
ozN@—x +RNH2 —— OZN@—NRZ
NO,

If ozN@X =Ar-X,and X=F, Cl, Br, I

Then which of the following aryl halide is most reactive?

(a) Ar-I (b) Ar—Cl
(c) Ar-F (d) Ar—Br
Answer: (c)

Since F is most electronegative it will increase the positive
charge density on ring carbon atom and will also stabilize
the resulting intermediate thus Ar—F is most reactive.

14. The correct order of reactivity of following compounds in

SN1 reaction is
[3 Q ?
I

Br Br

II
@IV>III>I>II b)Y I> Y1V > III
©I>III>IV>II AII>II>I>IV

Answer: (c)



o o 0 O

® ® O] ©)
Resonance Anti Resonace
stabilized aromaticty Stabilized

voeYR

15. Towards nucleophilic substitution reaction with KNH2 in
liquid NH3, the more reactive substrate is

(a) C6H5-CH2-Cl (b) C6H5-CI
(c) t-Bu-Cl (d) C6H5-CH = CH-Cl
Answer: ()

Benzyl & alyl substrates are more reactive toward SN
reactions. t—-Bu—Cl with KNH2 gives elimination.

16. Which of the following compound give sam®& ands\?

product?
CHgl

@) Q (b) ©
Cl

© @ ) C[
Cl Cl



Answer: (c)
If carbocation can't undergo rearrangement theand sy
product is same.

Cl
17. @A s . Product A is
Cl
Br Br
Cl Br
Cl Cl
oo, el
Br =
Answer: (c)
Cl . Cl
@iA o @A
Cl Br

18 Ph H Br

— —&HZ (X) NaNH , » Ph—COC-Na+
Br (X = molesof NaNH)

The value of X is
(@)1 (b) 2 (c)3 d) 4

Answer: (c)
H

Ph—g—CHZBrz—mo'ei“—aN»H Ph—CCH —¥L ph_ccNa *+NH,
i

10



19. Arrange the following in their order of nucleophilicity in
aprotic solvent

o
@ CH3—O" H3C—CH2-O0 ~
(1) (I (D)
(@) I>1II>III (b) III >II>1
() II>1I>III d)I
Answer: (c)

Nucleophilicity paralles basicity in polar aprotic solvent.

20. q Me/MAFS Identify structure of final product

(a) quBr (b)@
MgBr

(T (d)@

- MgBr

Answer: (b)

Br MgBr
(L e (77 = (O
—_— E—

Br

11



l

: Br
21. O: 22, Major product.
Br

cl Cl

: : Br
(a)O (b)©/
(c) Q (d) None of these

Br
Answer: (c)

Dehalogenation is also anti-periplanar elimination.

22. Hoffmann product is major when base is
CHs FEC\
(a) CH30- (b) H3CCHO-®@) H3C!—o (d) e
é B HsC
Answer: (c)

Bulky base favours Hofmann elimination.

23. Saytzeff product will be obtained maximum, when X is
/Y . A+ F

X Saytzeff product Hofmann product

(a) (b) —ci (c) —Br (d) —-r

12



Answer: (a)

Better the leaving group, maximum is the percentage of
Saytzeff product.

| alc.lkOH B2H ——C
24. chgl CEOH 6

(A) H202/0H

(a) /YCI (b) Cl |

© )vq (d)a”™™>"a

Answer: (a)

H3C—CH2—CHCI2—*p8C—CC—H—E—— H 2H—6/H20201 —CH2—CHO
H3C
— CH2—CHCI2—2a9-KOR3Cc  _CcHo—CHO

25. Which of these reagents will form n-propionic acid from

H3C—ﬁ—CH2CH3 ?
(a) NaOH+12,H+ (b) Fehling's solution

(c) NaOHNal, H+ (d) Tollen's reagent

Answer: (a)
O

d .
H3C— —CH2CH3 + 12 —qteed CH, O +HOOCCH LH ,
(lodoform reaction) (n—propionic acid)

13



Cl NH;
o e S

This reaction will follow
(a) addition-elimination mechanism
(b) elimination-addition mechanism
(c) benzyne mechanism
(d) Only (b) and (c)

Answer: (d)

cl Cl .
©
@( + NH, —— @ + NH,
H l
@
NHZ |
Addition ]
NH

2 (Benzyne)

uonpuIIjg

27. CHLHOH —= A—Mg-B—HCH-0-c2—_D D is

(a) Butanal (b) n-Butyl alcohol
(c) n-Propylalcohol (d) Propanal
Answer: (c)
O
I
AN

H H . _
20 H3C—CH2—CH20H

CH3CH20H—2-~ H3C—CH2I—Mg—-H3C—CH2Mg|

14



28. An organic compound X on treatment with Pyridinium
Chlorochromate(PCC) in CH2Cl2gives compound Y.
Compound Y reacts with I2/NaOHto form iodoform. The
compound X is

(a) CHcH20H (b) CH3CHO
O
(c) H3gt _C*3 (d) H3C—COOH
Answer: (a)

O

I 5
CH3CH20H— i —=H3C—C —H N
2

29. H3C—S-Na++CH3CH2X— H3C—S—CH2CH3+X-The reactic

fastest when X is
0O O

(a) —OH (b) —F (¢) —0-Y9_CF3(d) o 8 cn3
Answer: (c)
cr3CO0- is the best leaving group amongst four option

given.

30. PhMgBr+D20——(X);(X) will be

OH

oD D
(a)@ (b) @ © @ (@) @
Answer;

15



MgBr

D
_BO @ +MgBr (0D )

31. SN2 reaction at an asymmetric carbon of a compound
always gives
(a) an enantiomer of the substrate.
(b) a product with opposite optical rotation.
(c) a mixture of diastereomers.
(d) a single stereoisomer.
Answer: (d)

SN2 reaction proceeds with inversion of configuration.
Since the attacking nucleophile is not same as that of
leaving group, the product cannot be enatiomer of the
substrate so the product will nto necessarily have opposite
optical rotation. Moreover only one product is obtained, so
we cannot obtain diastereomers.

32. The hydrolysis of 2-bromo-3-methylbutane yields
(@) 3—-methyl-2-butanol (b) 2-methyl-2-butanol
(c) 3—-methylbutanol (d) 1-methylbutanol
Answer: (b)
The intermediate is a 2° carbocation which rearranges to a
more stable 3° carbocation by the shift of hydride.

16



CH3 CH3 CH3

0 .
CH3 —CH - CH - CH3—~ CH3 —CH = CH = CH3 —L2hvdide  CH3CH2 -'C - CH3
| shift O
(Br
leo
CH3
CH3CH2 -'C - CH3
|
OH

2-methyl-2-butanol

NEt2
33. CH3-CH- CH2 — 2 7
cl
The product of the above reaction is
(a) CH3CHCH2NEt2 (b) CHEHCH20H
oH NEt2
(c) CH3CHCHNEt2 (d)  cHereHz - N - OH
cl OH Et
Answer: ()
Et Et
(NE NG
CH3-CH- CH _~% CH3—CH - CH2/—2% CH3CH - CH2NEt2
(el \jé\ OH

This is an example of neighbouring group participation.

34. Arrange the following compounds in the order of leaving
group ability:

O 0 o F
[ -0-S-C-F
|| 5 OMe -O-S5-Me [
-O0-¢-CH an I [ ]
9 Ouvf
(a) 1011011101V (b) IVOIIIOIOIL

(o) IIIUITUI LIV (d) IIOIITOIVOI

17



Answer: (b)
Weaker the base, better is the leaving group. Hence,
basicities decrease in the order

0 O F
30-0-5-Mel-0-5-S-F [ | |
OMe 0-O-CCH |

A L

Therefore, the order of leaving group ability decreases in
the reverse order (IV) U (III) O (T) O (I1).
Hence, (b) is the correct answer.

35. An SN2 reaction at asymmetric carbon of a compound
always gives
(a) an enantiomer of the substance
(b) a product with opposite optical rotation
(c) a mixture of diastereomers
(d) a single stereoisomer
Answer: (d)

In SN2 reaction, inversion of configuration occurs. Since

the reactant and the product are not enantiomers, the sign of
optical rotation may or may not change, hence single
stereoisomer is obtained.

Hence, (d) is the correct answer.

36. A solution of (+)-2 chloro—-2-phenylmethane in toluene

racemizes slowly in the presence of small amount of SbCI5
due to formation of

18



(a) carbanion (b) carbene
(c) free radical (d) carbocation

Answer: (d)
SbCl5 reacts with (+)-2-chloro-2-phenylmethane to form

a carbocation intermediate which being planar is attacked
by SbCl-6 ion from either side with equal case.

C
_ she cor
HSCS—‘—CHg 2pedC H 6\@"/0'|3 —=bA60ry) 2-chloro-2-phenylmethane
H H

Hence, (d) is the correct answer.

37. Find the major product formed in the reaction.

CH,
O/ s
ccl4,0
CH;
@ (I o (7
Br
Br
CHs Br
© @ (T
Answer:
CH, ~_CHa CH,
(i)

(ii)

Since endocyclic double bond is more stable than exocyclic
double bond, therefore initially formed less stable free
radical (i) gets converted into the more stable free radical

(ii) resulting in the formation of product.

19



Hence, (d) is the correct answer.

38. In two separate experiments equal quantities of an alkyl

halide, CAH9Cl were treated at the same temperature with
equal volume of 0.1 molar and 0.2 molar solutions of

NaOH respectively. In the two experiments, the time taken
for the reaction of exactly 50% of the alkyl halide were the
same. The most likely structure of halide is

(@) CH3CH2CH2CH2Cl (b) CH3CH(Cl) CH2 CH3

(c) (CH3)2 CHCH2ClI (d) (CH3)3 CCl
Answer: (d)
CH3 |
H3C-C
CH3 - CH2 - CH2 - CHEl —— | " earomgoment
H
CHs CH3

|
CH}CID%CH}%CI
CHs CHs

As we have already mentioned that hydrolysis of 3° alkyl
halide is independent of nucleophilic concentration.
Hence, (d) is the correct answer.

39. Which of the following on treatment with NaNH2 in liquid
NH3 gives m — methoxy aniline?
(a) o- Bromoanisole (b) m-Bromoanisole
(c) None of the above (d) Both (a) and (b)

Answer: (d)

20



(morestable) 3-methoxyaniline

Hence, (d) is the correct answer.

40. Major product obtained on reaction of 3-Methyl but-1-ene
with aqg. HBr is

CH3|CH—CH2—CHZBr
a) CH3
?r
CH 3’ICH—CH—CH 3
CH3
I?r
CH3C-CH2-CH 3

C) CH3
d) Both (2) & (3) are formed in equal amounts
Answer: (c)

Explanation:

CIH3 C|h3
CH3-C-CH=CH2+H *—>CH3-§-CH-CH3
CH3 CH3(20)

Ch

CIH€||-| 3
CH5 CéCH -Ch 3

I Rearrangement

CHsC=CH-Ch »— o
Ch3

3° carbocation | C|~
more stable

CIH 3ICH 3
CH3—IC -CH-CH3

Cl major
Product

21



41.In CH3 - CH2 - CH2 - Br, C - Br bond is formed by the
overlapping of

(@) 2sp3 - 2pz (b) 2sp3 — 3pz
(c) 2sp3 — 2pz (d) 2sp3 —4pz
Answer: (d)

In the compound CH3 —CH2 — CH2 - Br

As we known Br lies 4th period so Bromine has 4 pz orbital.
This 4 pz orbital overlap with sp3 hybrid orbital of C
adjacent to it.

42. In the chlorination of isobutane, which product will be
formed in excess:

(a) (CH3)2 CHCH2Cl (b) (CH3)3CCl
(c) Both of above (d) None of the above
Answer: (b)
H CH3 CH3
H€—C%CH3——4 CHTCFLJE CHTC%C
CHs; CHs CHs;

43. The following method cannot be considered suitable for the
preparation of alkyl halide:
(a) Halogenation of alkane (b) ROH and PX3

(c) ROH and HX (d) Alkene and HX

Answer: (a)

(DR -H+x2 _Hightemp. 400% p _x 1 pyx
UV light
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This is most drastic method as it required High
temperature or catalyst CuCl2, FeCl3, FeBr3 etc.
(2)ROH + PX3 — 3RX + H3PO3 (3) ROH + HX— R =X
+ H20

H

(4) R—C|=C|—H+HX — R—C|:C|—H
H H X H

(2), (3) & (4) are very feasible process.

44. Product — I 310 C2H5Br —«2— Product - II
(a) Product — I is obtained by the elimination reaction.
(b) Product — II is obtained by the substitution reaction.

(c) The molecular formula of Product — I is C2HA4, while the

molecular formula of Product — I is C2H60.

(d) Product — I is the isomer of dimethyl ether, while

Product-II is the dehydrated compound of Product — 1.
Answer: (d)

C2H5Br—agK—OH—- C2H50H (Product-I)

(Nucleophilic substitution reaction) C2H5B#> C2HA4

(Product — II)(elimination reaction)

C2H50H (Product-I) isomer is CH30CH3C2H50H

45. Toluene on treatment with one equivalent of Br2 in presence

of light gives (as major product)
a) o-Bromotoluene

23



b) p-Bromotoluene

c) Benzylbromide

d) Mixture of (1) & (2)
Answer: (c)

Explanation:

CH3 CH2Br

ligh

(Benzyl Bromide free radical substitution)
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