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Which  of the following
organometallic reagents is commonly
used in nucleophilic addition to

carbonyl compounds?
(A)  Grignard reagent
(B)  Organosilane
(C)  Organoborane
(D)  Organocuprate

Which metal is involved in the

formation of a Grignard reagent?
(A) Lithium

(B) Magnesium

(C) Zinc

(D)  Copper

What is the general formula of a
Grignard reagent?

(A) RMgBr

(B) RLi

(C) RZnX

(D) R,CuLi

Which solvent is typically used in

Grignard reagent reactions?
(A)  Water

(B)  Methanol

(C) Diethyl ether

(D)  Acetone

(3)

What is the major drawback of using

Grignard reagents?
(A)  They are explosive
(B)  Theyare unreactive

(C) They are highly moisture-

sensitive
(D)  Theyare toxic

Which organometallic compound is
commonly prepared by direct reaction
of an alkyl halide with lithium?

(A) RZn
(B) R,CuLi
(C) RLi
(D) RMgBr

Organolithium reagents are generally

than Grignard reagents.
(A)  Lessreactive
(B)  More reactive

(C)  Equallyreactive

(D) Inert

Which metal is used to prepare
organozinc reagents?

(A) Li

(B) Mg

(C©) Zn

D) Cu

[P.T.0.]



9. Which reaction uses organozinc 13.
reagents for carbon-carbon bond
formation?

(A)  Wurtzreaction

(B) Reformatsky reaction

(C)  Friedel-Crafts acylation

(D)  Kolbe reaction 14,
10.  Gilman reagents are also known as:

(A)  Organoboranes

(B)  Organocuprates

(C)  Organosilanes

(D)  Organozincs

11.  Which of the following is a Gilman  15.
reagent?

(A) RLi
(B) RMg
(C) R,Culi
(D) RB

12.  What is the oxidation state of copper  16.

in Gilman reagent (R,CuLi)?
A 0
B) +1
< +2
(D) -1
B021001T-A/100 (4)

Which metal is used in the Suzuki

coupling reaction?
(A) Ni
(B) Pd
<) Cu
(D) Fe

Which organometallic compound

participates in the Negishi coupling?
(A)  Organoboron

(B)  Organolithium

(C)  Organozinc

(D)  Organosilicon

Heck reaction involves the coupling

of aryl halides with:
(A)  Alkanes

(B)  Alkenes

(C) Alkynes

(D)  Alcohols

In Stille coupling, the organometallic

partner is based on which element?

(A) B
(B) Sn
(C) Si
(D) Zn



17.  Theactive catalytic speciesinthe Heck  21.  The mechanism of hydroboration

reaction is: involves:
(A) Pd(0) (A)  Radical substitution
(B) Ni{I) (B)  Electrophilic addition
©)  Cu(l) (C)  Concerted syn addition
(D) Fe(Il) (D)  Nucleophilic elimination
18. Which of the following is NOT 22 Whichofthe following elements form
typically involved in transition metal n-backbonding organometallic
catalyzed cross coupling? complexes?
(A) Pd (A) Na
(B) Fe (B) Fe
C) Cu (C) B
(D) Na (D) S

19.  Organosilanes are typically used in 23, Which metal catalyzes Kumada

which type of reaction?

coupling?
(A)  Oxidation A) Zn
(B)  Cross-coupling B) Pd
(C)  Nucleophilic addition © Ni
(D)  Peterson olefination

(D) Fe

20.  Which compound is commonly used . . '
) ) ) Which reagent is commonly used in
in the synthesis of alcohols via ) .
) o the hydrosilylation of alkenes?
hydroboration oxidation?

®  BH, (A) RSiH
® BHIHF B) SiCl,
© BB, (C) NaSiH,
(D) NaBH, (D) B,H,

B021001T-A/100 (5) [P.T.O.]



25.  Which of the following
organometallic species is the least
nucleophilic?

(A) RLi
(B) RMgBr
(C) R,Culi
(D) R,SiH

26. Oxidation in organic chemistry

generally involves:

(A)  Gainofhydrogen

(B) Loss of oxygen

(C) Loss of hydrogen or gain of
oxygen

(D)  Gain of electrons

27.  Which of the following best defines

an oxidation process?

(A) Increase in C-H bonds

(B) Decrease in oxidation state

(C)  Increase in the number of C-O
bonds

(D) Conversion of ketone to
alcohol

28.  Which reagent is commonly used for
the epoxidation of alkenes?

(A) PCC

(B) m-CPBA
(C) DIBAL-H
(D) LiAlH,

29.  Which of the following is not a typical
outcome of alkene oxidation?

B021001T-A/100
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30.

31.

32.

33.

(A)  Epoxide formation

(B)  Dihydroxylation

(C)  Cleavage to carbonyls

(D) Hydrogenation

Ozonolysis of an alkene typically
gives:

(A)  Alcohols

(B) Ketones and/or aldehydes

(C)  Carboxylic acids

(D)  Epoxides

Which oxidant is used in the Sharpless

asymmetric dihydroxylation of

alkenes?

(A) RuO,
(B) 0OsO,
(C)  KMnO,

(D)  Pb(OAc),

Which functional group is most easily
oxidized?

(A)  Tertiary alcohol

(B) Ketone

(C)  Primary alcohol

(D)  Ether

What is the product of oxidation of a

primary alcohol with Jones reagent?

(A)  Aldehyde

(B) Ketone
(C)  Carboxylic acid
(D)  Ester



34.  Which of the following reagents
oxidizes secondary alcohols to
ketones?

(A) NaBH,
(B) KMnO,
(C) PCC

(D) LiAlH,

35.  Which oxidant selectively oxidizes
primary alcohols to aldehydes without
over-oxidation?

(A) KMnO,

(B) PCC

(C©) HCO,

(D)  Jonesreagent

36. Vicinal diols can be cleaved
oxidatively using:

(A) PCC

(B) NaBH,

(C)  Periodic acid (HIO,)
(D) LiAlH,

37.  Which reagent oxidizes aldehydes to

carboxylic acids?

(A) PCC

(B) NaBH,

(C) Tollens' reagent
(D) DIBAL-H

38.  Which of the following does not
oxidize ketones?
(A) KMnO,

B021001T-A/100
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39.

40.

41.

42.

(B)  Chromic acid
(C) PCC
D) O,

Which of the following groups is

hardest to oxidize?

(A)  Primary alcohol
(B)  Aldehyde

(C)  Tertiary alcohol
(D)  Secondary alcohol

Oxidation of activated benzylic C—H
(such as toluene) with KMnO, gives:

(A) Benzyl alcohol

(B) Benzaldehyde

(C) Benzoicacid

(D)  Styrene

Which reagent oxidizes unactivated

C—H bonds selectively under mild

conditions?

(A) m-CPBA
(B) RuO,

(C) NalO,
(D) H)0,

Which of the following oxidants can

convert amines to nitroso or nitro

compounds?

(A) PCC

(B) KMnO,
(C) m-CPBA
(D) HNO,

[P.T.0.]



43.  What is the product of oxidizing a
sulfide (R—S—R) with a mild oxidant
like H202?

(A) Disulfide
(B)  Thiol

(C)  Sulfoxide
(D)  Sulfone

44.  Further oxidation of a sulfoxide leads
to:

(A)  Sulfide
(B)  Sulfone
(C)  Thiol
(D) Disulfide

45.  Which of the following can oxidize
hydrazines (R-NH-NH,) to azo
compounds?

(A) 0O,

(B) PCC

(C©) HCO,
(D)  Pb(OAc),

46.  Which high-valent metal oxide is a
strong oxidant, especially for diols and
alcohols?

(A) RuO,
(B) NiCl,
(C) cCud
(D)  FeSO,
B021001T-A/100
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47.

48.

49.

50.

Ruthenium tetraoxide is typically

generated in situ using:

(A) RuCl,+NalO,

(B) RuO,+H,0,

(C) RuB,+0,

(D) RuO,+HO

Iodobenzene diacetate (PhI(OAc),) is
classified as:

(A) AlLewisacid

(B) An oxidizing hypervalent
iodine reagent

(C)  Areducing agent

(D)  Aperoxide

Which reagent is used to oxidize

alkenes to vicinal diacetates in

presence of acetic acid?

(A)  TINO,),
(B) 0OsO,
(C)  PhI(OAc),

(D) m-CPBA

Which reagent can oxidize alcohols
and cleave 1,2-diols but is toxic and

rarely used today?

(A)  PhI(OAc),

(B) KMnO,
(C©)  TINO,),
(D) PDC



51.  Reduction in organic chemistry
typically involves :
(A) Lossofhydrogen
(B)  Gain of oxygen
(C)  Gain of hydrogen or loss of
oxygen
(D) Loss of electrons
52.  Catalytic hydrogenation of an alkene
typically uses:
(A) LiAlH,
(B) H,withPd/C
(C) PCC
(D)  KMnO,
53. Which of the following reduces
alkenes to alkanes?
(A) H/Pt
(B) NaBH,
(C) PCC
(D) 0OsO,
54.  What is the product of reducing an
alkyne with Lindlar’s catalyst?
(A)  Alkane
(B)  Trans-alkene
(C) Cis-alkene
(D) Diene
55. Which reagent is used for the
dissolving metal reduction of alkynes?
B021001T-A/100

(9)

56.

57.

58.

59.

(A) H/Pd

(B) Na/NH,
(C) LiAlH,
(D)  ZwHCl

Reduction of an aromatic ring under

Birch conditions yields:
(A)  Fully saturated ring
(B)  Atrans-alkene

(C) 1,4-cyclohexadiene
(D) Noreaction

Which reagent is typically used to
reduce aldehydes to primary alcohols?

(A) PCC

(B) LiAlH,
(C) Cro,
(D)  AgNO,

NaBH, reduces which of the following

functional groups effectively?
(A)  Carboxylic acids

(B)  Amides

(C)  Aldehydes and ketones
(D) Esters

LiAlH, reduces esters to:

(A)  Aldehydes

(B)  Alcohols

(C) Ketones

(D) Acids

[P.T.0.]



60.  Which of the following carbonyl
compounds is most resistant to
reduction by NaBH,?

(A)  Aldehyde

(B) Ketone 65.
(C) Carboxylic acid

(D)  Acylchloride

61.  Which reducing agent is selective for
converting acid chlorides to
aldehydes?

(A) LiAlH, 66
(B) DIBAL-H

(C) NaBH,

(D) H/Pt

62.  Which reducing agent can reduce
nitriles to primary amines?

(A) PCC .
(B) DIBAL-H

(C) LiAlH,

(D) NaBH,

63. Catalytic hydrogenation of
nitrobenzene typically gives:

(A)  Phenol 63,
(B)  Aniline

(C) Benzaldehyde

(D) Benzene

64.  Which group is reduced by Zn/HCl in
acidic medium?

B021001T-A/100 (10 )

(A) Ketone

(B)  Nitro group

(C)  Alcohol

(D) Amide

Reduction of azo compounds typically
gives:

(A)  Amines

(B)  Alcohols

(C)  Carboxylic acids

(D)  Alkenes

Which of the following can reduce an

oxime to an amine?

(A) PCC

(B) Zn/AcOH
(C)  KMnO,
(D) DMP

Cleavage of C—O or C-N single bonds

by hydrogenation is known as:
(A)  Hydrolysis

(B)  Hydrogenolysis

(C)  Dehydrogenation

(D)  Isomerization

Which reagent can perform
hydrogenolysis of benzyl ethers?

(A) KMnO,

(B) H,/Pd

(C) NaBH,

(D) PCC



69. Which condition is used for the

hydrogenolysis of esters to alcohols?

(A)  H,/Pdunder high pressure

(B)  NaBH, in methanol 74.
(C) PCCinCH\CI,

(D)  Na/NH,

70.  Which reagent selectively reduces
epoxides to alcohols under basic
conditions?

(A) PCC 75
(B) LiAlH,

(C) KMnO,

(D) DIBAL-H

71.  Which part of the epoxide is attacked
by LiAlH4 during reduction?

(A)  Lesssubstituted carbon 76
(B)  More substituted carbon

(C)  Oxygenatom

(D) Bothends equally

72.  Which reducing agent does not

typically reduce esters or acids?

(A) NaBH,

(B)  LiAlH, 77.
(C) Red-Al

(D) DIBAL-H

73. Red-Al (sodium bis(2-
methoxyethoxy)aluminum hydride) is
stronger than:

(A) NaBH,
B021001T-A/100 (11)

(B)  LiAlH,
(C) DIBAL-H
(D) H/Pt

Which of the following reduces

carboxylic acids directly to alcohols?

(A) NaBH,
(B) PCC

(C) LiAlH,
(D) DIBAL-H

Reduction of acyl chlorides with H,

and Lindlar catalyst gives:
(A)  Alcohol

(B) Aldehyde

(C) Alkane

(D) Ketone

In a rearrangement reaction, the

migrating group typically moves from:
(A)  One molecule to another
(B) A functional group to a solvent

(C)  One atom to another within the

same molecule
(D) A carbon to ametal catalyst
Migratory aptitude refers to:
(A) Stability of leaving group
(B)  Tendency of a group to undergo

elimination
(C)  Ability of a group to migrate
during rearrangement

(D) Rate of hydrolysis

[P.T.0.]



78.  In general, the order of migratory
aptitude is:
(A) H<Ph<Alkyl
(B) H>Aryl>Alkyl
(C) Alkyl>H>Aryl
(D) Aryl>Alkyl>H
79.  Which effect refers to the preference
for a group to migrate based on its
original orientation?
(A) Inductive effect
(B) Memory effect
(C)  Hyperconjugation
(D)  Anchimeric assistance
80. The Pinacol-Pinacolone
rearrangement involves:
(A)  Alkene formation
(B)  Ketone to alcohol conversion
(C) Diol to ketone rearrangement
(D)  Amide to amine conversion
81.  In the Pinacol rearrangement, which
intermediate is formed first?
(A) Carbene
(B)  Carbocation
(C)  Enolate
(D)  Epoxide
B021001T-A/100
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83.

84.

85.

(12)

The rearrangement of pinacol to

pinacolone is induced by:

(A) Base
(B) Acd
(C) Light

(D) Oxidant

In the

rearrangement, the driving force is:

Wagner—Meerwein

(A) Formation of a more stable

carbocation
(B)  Reduction of carbonyl group

(C) Intramolecular hydrogen

bonding
(D)  Loss of water
Wagner—Meerwein rearrangement is
typically seen in:
(A)  Aldehydes
(B) Alkenes

(C) Alcohols wunder acidic

conditions
(D)  Amines under basic conditions

The Demjanov rearrangement involves

reaction of amines with:
(A)  Sulfuric acid

(B)  Nitrous acid

(C) KMnO,

(D) NaBH,



86.  In the Demjanov rearrangement, the  90.
key intermediate is:
(A) Carbocation
(B)  Nitrene
(C)  Freeradical
(D) Carbene
87.  Benzil-Benzilic acid rearrangement g1
involves migration of:
(A)  Alkyl group
(B)  Aryl group
(C) Carbonyl group
(D)  Carboxyl group
88.  The Benzilic acid rearrangement is 9.
base-catalyzed and proceeds via:
(A) Carbanion intermediate
(B) Carbocation intermediate
(C) Nitrene intermediate
(D) Radical intermediate
89. The Beckmann rearrangement »3-
converts:
(A)  Alcohol to ketone
(B)  Oxime to amide
(C) Ketone to oxime
(D)  Amide to amine
B021001T-A/100 (13)

The migrating group in the Beckmann

rearrangement is:

(A)  Antito—OH group
(B)  Synto—OH group
(C) Random

(D)  Always phenyl

Which acid is typically used in

Beckmann rearrangement?

(A) Nitric acid

(B)  Sulfuric acid

(C)  Aceticacid

(D)  Chromic acid

Hofmann rearrangement transforms:
(A)  Aldehydetoacid

(B) Ketone to amide

(C)  Amideto amine

(D)  Acidto alcohol

The Hofmann rearrangement involves

formation of:

(A) Isocyanate intermediate
(B)  Oxoniumion

(C) Carbene

(D)  Alkene

[P.T.0.]



94.  In Curtius rearrangement, the starting
compound is:
(A) Amide
(B)  Carboxylic acid
(C)  Acidchloride
(D) Acylazide
95.  Curtius rearrangement gives:
(A)  Alcohol
(B)  Aldehyde
(C) Amine
(D)  Ether
96.  The rearrangement step in the Curtius
rearrangement proceeds via:
(A) Radical
(B) Nitrene
(C)  Carbocation
(D) Carbanion
97.  Schmidt rearrangement involves
reaction of carboxylic acids or ketones
with:
(A) Hydrazine
(B) HNO,
B021001T-A/100
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99.

100.

(14)

(C) Hd
(D) Hydrazoic acid

Product of Schmidt rearrangement of

a carboxylic acid is:
(A)  Alcohol

(B)  Aldehyde
(C) Ketone

(D) Amine

Baeyer—Villiger rearrangement

transforms a ketone into a(n):
(A) Amine

(B) Ester

(C)  Alcohol

(D) Nitrile

In Baeyer—Villiger rearrangement, the

migrating group is:
(A)  From the more hindered side

(B) The
migratory aptitude

group with better

(C)  Always phenyl

(D) Random
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