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E’ Instructions for the Candidates <
** 1. Write your Roll Number in the space provided on the top of this page. o
% 2. This paper consists of one hundred (100) multiple choice type of questions. All questions are compulsory. e
% 3. At the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requested e
> to open the booklet and compulsorily examine it as below : *
[ (i) To have access to the Question Booklet, tear off the paper seal on the edge of this cover page. Do not accept a booklet %*
K3 without sticker seal and do not accept an open booklet. o
b (ii) Tally the number of pages and number of questions in the booklet with the information printed on the cover page. s,
4 Faulty booklets due to pages/questions missing or duplicate or not in serial order or any other discrepancy should %
» be got replaced immediately by a correct booklet from the invigilator within the period of 5 minutes. Afterwards, *%*
K3 neither the Question Booklet will be replaced nor any extra time will be given. D
Yy (iii) After this verification is over, the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR RN
4 Answer Sheet Number should be entered on this Test Booklet. *
* 4. Each item has four alternative responses marked (A), (B), (C) and (D). You have to darken the oval as indicated below on **
. the correct response against each item. ol
K3 Example: (A> @ (C> (D where (B) is the correct response. oo
% 5. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — II only. If you mark your o~
i response at any place other than in the oval in the OMR Answer Sheet, it will not be evaluated. b4
* 6. Rough Work is to be done in the end of this booklet. **
* 7. 1If you write your Name, Roll Number, Phone Number or é)ut any mark on any part of the OMR Answer Sheet, except o
) for the space allotted for the relevant entries, which may disclose your identity, or use abusive Ianguage or em%log any
* other unfair means, such as change of response by scratching or using white fluid, you will render yourself liable to *°
. disqualification. o
» 8. You have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and
; must not carry it with you outside the Examination Hall. You are however, allowed to carry original question booklet and pi
4 duplicate copy of OMR Answer Sheet on conclusion of examination. %
» 9. Use only Blue/Black Ball point pen. ) o
. 10. Use of any calculator or any electronic devices or log table etc., are prohibited. b
* 11. There shall be no negative marking. *
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CHEMICAL SCIENCES
Paper - II

1. Which among the following is incorrect ?
(A) The oxides and hydroxides of Al and Ga are amphoteric in nature
(B) The oxides and hydroxides of In and Tl are purely basic
(C) Al(OH]}, dissolves in excess of NH,OH whereas Zn(OH), does not

(D) TL,O, and In,0, are completely basic and form neither hydrates nor
hydroxides

2. Which of the following represents the correct order of electron affinities of halides ?
(A) HC1 > HF > HBr > HI {B) HI > HBr > HF > HCl
(C) HBr > HI > HCI > HF (D) HF < HCI < HI < HBr

3. The number of lone pair(s) of electrons on the central atom in [TeF |, BrF,
and NO,*, respectively are

(A) 1,2 and 1 (B) 1,2and 0
(C} 2,2and 1 (D) 1,0and 1

4. Identify the correct order of increasing bond angles of the following :
(A) SeH, > TeH, > OH, > SH,,
(B) OH, > SeH, > SH, > TeH,
(C}) TeH, > SH, > OH, > SeH,,
(D) OH, > SH, > SeH,, > TeH,

S. Identify which among the following pair has neither acidic nor basic properties ?
(A) B,O, and SiO, (B) N,0, and SO,
(C) CuO and CO, (D) N,O and CO

6. The reaction between HNO3 and HF leads to the formation of
(A) HNO, + H, + F (B) H,NO,* + F
(C) [HNOa] [HF] (D} HQNOS_ + Ft



7. The reaction between Zn(NH,), and two equivalents of NaNH, in liquid NH,
leads to the formation of

(A) Na,Zn(NH]), + 2NH,
(B) Zn(NH,), + NH, + 2Na'
(C) Na,Zn(NH,),+ 2NH,
(D) Zn(NH}, + NaN, + Na*

8. Which of the following pair has tendency to form most stable complexes with
polydentate ligands such as Cryptate-221 and Cryptate-222, respectively ?
(A) Na* and K* (B) Rb* and Cs”
(C) Li* and Cs™ (D) K* and Na*

9. Polyphosphonitrilic chloride when stored in the air makes the material brittle,
this is due to formation of
(A) Chlorine bridges
(B) Hydrogen bridges
(C) Nitrogen bridges
(D) Oxygen bridges

10. Tin (Sn) exists in three forms : grey, white and rhombic. For this element,

which of the following statements does not hold good ?
(A) Grey tin exists in powder form
(B) Grey tin is a good conductor of electricity
(C) White tin is soft and ductile in nature
(D) Rhombic tin is stable above 161°C

11. Which of the following statements is incorrect about the two common forms
of alumina (i.e. «-Al,0,; and y-Al,O,) ?

(A) a-AlL,O, and y-Al,O, are reflected as activated alumina and Corundum,
respectively

(B) o-Al,Q, is stable at high temperature
(C) y-AlLO, is used in column chromatography

(D) @-Al,O, is used as an abrasive material



12. Consider the following statements :
1. Lead dissolves in organic acids.

2. Lead can be easily dissolved in dilute H,S0,.

3. Lead reacts with F, in the cold forming PbF,.
The correct statements are

(A) 1 and 2 (B) 1 and 3
(C) 2and 3 (D) 1,2 and 3

13. In [Mn(H,0)*" high spin complex, all electronic transitions have observed
low molar extinction coefficient values, due to

(A) d-d transitions are Laporte allowed and spin forbidden
(B) d-d transitions are Laporte forbidden and spin allowed
(C) d-d transitions are Laporte allowed and spin allowed

(D) d-d transitions are Laporte forbidden and spin forbidden

14. In octahedral complexes, which intermediate species are formed during S, 2
mechanism ?

(A) Four coordinated
(B) Five coordinated
(C) Six coordinated

(D) Seven coordinated

15. The geometries for [TaF]*" and [Mo(CN),]*" are
(A) Cubic and distorted octahedron, respectively
(B) Square antiprism and dodecahedral, respectively
{C) Pentagonal bipyramidal and cubic, respectively
(D) Dodecahedral and distorted octahedron, respectively

16. The yellow colour of Ce** and blood red colour of Sm*? are due to
(A) f-ftransition and charge transfer transition, respectively
(B) Charge transfer and f-ftransition, respectively
(C) Both are f-f transitions

(D) Both are charge transfer transitions
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17. Which of the following statement about Ln(OH), is not correct ?
(A) They are ionic and basic in nature
(B) They are less basic than Ca(OH), but more basic than Al{OH),
(C) Among them, Ce(OH), is less basic than Lu(OH},
(D) They are sufficiently basic to adsorb CO, from the air and form

carbonates
18. Which of the following statements about actinides is not true ?

(A) The size of ions decreases regularly along the series

(B) The actinides have much lower densities and much lower tendency to
form complexes

(C) Uranium oxides such as UO,, U,0, and UQ, are basic in nature and
dissolve in acids

(D) The transuranic actinides are all synthetic
19. Predict the product(s) of the following.

Ni(n>-C,H/), + Fe(CO),——>

(A) [m°-C,H/)Ni(CO),Fe(CO)n>-C.H,)] + 2CO

(B) [Nim>-C,H,),Fe(CO),]

(€) [(m>-C,H,),Fe] + Ni(CO), + CO

(D) [Ni(®-C.H,),Fe(CO),] + CO

20. Predict the product(s) of the following reaction,
Mn(CO),(n%-C.H) + LiBu —> x £9210  y
(A) X = Mn(CO),(n>-C.,H,Li), Y = Mn(CO),(n>-C,H,CO,H)
(B) X = Mn(CO);n>-C,H,), Y = Mn(CO),(n>-C,H,CO,H)
(C) X = Mn{CO),(n*>-C,H,) + CO, Y = Mn{CO),(n>-C_H,CO,H)
(D) X = Mn(CO),(n°-C.H,) + CO, Y = Mn(CO),n%-C.H,CO,H)

rd

21. Three C-O stretching mode frequencies (Alg, Eg, T,,) are observed in
Mo(CO), (0,). Among them which one(s) is IR active ?

(A) Ay, (B) E,
C) T,, (D) A jand E_
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22. The EAN of metal atoms in [Cu(CN),]*~ and [(Ph,P), Mo(CO),], respectively

are
(A) 34, 54 (B) 36, 56
(C) 36, 54 (D) 36, 58

23. Why gelatin is used in Polarography ?
(A) To enhance the diffusion current
(B) For separation of peaks
(C) To suppress polarographic maxima

(D) To enhance the migration current

24, Which of the following can be separated by Gel Permeation
Chromatography (GPC) ?

I. Lanthanides
II. Fatty acids
III. Alkaline earth metals

IV. Low molecular weight peptides
The correct answer is

(A) Tand I (B} Tand IV
(C) 11 and III (D) Il and IV

25. Which of the following statements about Hemocyanins is incorrect ?
(A) Hemocyanins are copper containing oxygen transport proteins

(B} Hemocyanins are located inside the erythrocytes, but they are
insoluble in Hemolymph

(C) Deoxyhemocyanin is diamagnetic and colourless, in which both copper
atoms are in Cu(l) state

(D) Two copper atoms bind one oxygen molecule in oxyhemocyanin

26. Bovine Superoxide Dismutase (BSOD) protein consists of
(A) Two Cu(Il) and two Zn(Il) ions
(B) Three Cu(ll) and two Zn(II) ions
{C) One Cu(ll) and three Zn(ll) ions
(D) Two Cu(ll) and one Zn(Il) ions

4 y



27. The expected number of g-value(s) observed in the ESR spectrum of
Cu, Zn Superoxide Dismutase (SOD) metalloprotein is
(A) Zero (B) One
(C) Two (D) Three
28. You are trying to distinguish between (CH,),P*ClI" (Compound A) and

CH,PO(OCH,), (Compound B) using '*C proton-decoupled spectroscopy. In
the spectrum you will observe

(A) One doublet for A and two singlets for B
(B) One doublet for A and two doublets for B
(C) Two doublets for A and one singlet for B
{D) One singlet for A and two singlets for B

29. In the fission of “3;U, the end stable products are °

the primary fragments ?

oZr and '%;Ce , what are

(A) 77Rb and '¥Cs

(B) i°Ru and '}Cs

(C) 32Rb and ':Cs

(D) 3Ru and 'iCs

30. When the radioactive substance is subjected to vacuum, its rate of

disintegration per second

{A) Increases considerably

(B) Increases only if the products are gaseous

(C) Suffers a slight decrease
(D) Not affected

31. Which one of the following crystal systems possess one plane and one axis
of symmetry ?

(A) Hexagonal
(B) Monoclinic
(C) Trigonal

(D) Tetragonal
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32. At OK temperature, following is the density of states, g(e) vs. € curve;

A
e
g(e)
A I
£

Point A is known as

(A) Conduction band (B) Work function

(C) Fermi energy (D) Donor level energy

33. In sedimentation process
(A) Colloidal particles are forced to move under applied potential
(B) Potential is set up when colloidal particles are forced to move
(C) Potential is zero as there is no movement of colloidal particles

(D) There is no relation between potential and movement of colloidal
particles

34. The mathematical expression of Gibbs adsorption isotherm is

1| _o
T, T ——
RT| 8InC, ).

The values of t, is positive if

(A) A solute lowers surface tension of solution
(B) A solute raises surface tension of solution
(C) A solute does not affect surface tension of solution

(D) A solute enhances the surface active character of solution

35. The zero-point energy of a particle in a one-dimensional box with infinite

height is
(A) E = h?/2ma? (B) E = h?/8ma
(C) E = h?/8a? (D) E = h?/8ma?



36. Which of the following species have maximum bond strength ?
(A) NO (B) NO*
(C) NO# (D} NO-

37. For the allowed electronic transition in H-atom, the selection rule is
(Where n = principle quantum number, I = angular momentum quantum

number)
(A) An=0, Al=+ 1 (B) An=0, Al=0
(C) An=1,2,3,...,Al=%1 (D) An=1,2,3,...,Al=0

38. The possible term symbols for L=3 and S=1/2 are

2 2 2 2
(A) F% and FT/2 (B) P% and P%
© 'D,, and 'D,, (D) °Gg, and °G,,
2

39. According to Huckel’s theory for conjugated w-electron system, the highest
7-M.O. energy value for cyclopentadienyl system is

(A} o~ 2P (B) o + (2 cos o)p
(C} o+ 28 (D) a - (2 cos w)f

40. The highest energy 7-molecular orbital for the cyclopropenyl system is

(A) %2&‘%%2‘%%3 (B) '\/l—ib—%xﬂ'%?(g
1 1 1 1 1
C) BT Fh D) Jex~ ks
41. The SF, (AB, type) molecule possesses C,V point group, it’s geometry is
(A) Tetrahedral (B) Square planar
(C) Angular (D) Pyramidal

42. Molecule belongs to which point group is chiral ?
(A) Dy, (B) Cyy
(C) Ty (D) C,,
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43. Consider the character table as shown below.

| E 2C, c, 26, 20,
T, 1 -1 1 -1 -1
0 -2 0 0

Apply Mulliken symbolism rules and predict the appropriate Mulliken labels
for 1, and t,. Then for t, and 1, irreducible representations, respectively,
are

(A) A, and B, (B) B, and E (C) E and A, (D) B,and E

44, What are the different ways (W) in which the Schottky defects (n) can be
produced from total N ions are

Nt Y (N
(A) Wz[(N—n)!n!) (B) W_[(N-—n)!n!]

( NI ' _(N!
© W'((N—nn} o) W“(H]

45. For Raman spectroscopy, which of the following is not true ?

(A) It is most accurate

(B) Polarizability of the molecule is desirable
{C) Raman lines are weaker in intensity

(D} It deals with absorption of light

46. In Rotational spectra, which of the following transitions are allowed ?
A)J=0->5Jd=2->5J=4,. ..
B)J=1->J=2->J=3....
C)J=0-5J=3->5Jd=6....
D)yJ=1-J=3-Jd=5....

47. The Joule-Thomson coefficient {(u, ;) is

w (%), o (Z)

T T
&) (6_15]\, (D) ('515" ]G



48. The following equilibrium is denoting the solubility of substances

NaOH, + aqueous = NaOH(an, AH = -ve
An increase in temperature

(A) Increase the solubility (B) Decrease the solubility

(C) Increase the precipitation (D) No change in equilibrium

49, In terms of partition function, internal energy, U is equal to

(A) —Nka(aln—q) (B) Nka[am—q]
ar /)y T Jy
oln q
Nk, T?| == 2(0ng
(©) = ( ot )v ) Nk“T( ot Jv
50, At temperature, Fermi-Dirac distribution approaches to
Maxwell-Boltzmann distribution.
(A) Absolute zero (B) Constant
(C) High (D) Low

51. For concentrated aqueous acid solution, pH is equal to

(A) log [H,07] (B) -log (Yy,0+ -C)
(C) -log [OH] (D) -log (aH30+ .C)

52. In a potentiometric titration, if a solution of AgNO, is titrating against
standard solution of KCI, the potential upon addition of KCI.
(A} Remains constant (B) Decreases
(C) Increases (D) Augments

83. Calculate the EMF of the following electrochemical cell at 25°C,
Cu, Cu®* (c = 0.1 M)//H* (c = 0.01M), H, (1 atm); Pt
0 = 0 =
(Where E H*, H, OV,E w2t cu 0.34 V)
(A) 0.428V (B) 0.248V (C) 0.842V (D) 0.124V

54. The second order reaction, t, /2 is
(A) Zero
(B) Independent of the initial concentration of reactant
(C) Directly proportional to the initial concentration of reactant
(D) Inversely proportional to the initial concentration of reactant
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55.

56.

57.

58.

59.

In photochemical reaction, quantum yield, ¢
(A) Decreases with increase in the wavelength
(B) Increases with increase in the wavelength
(C) Decreases with increase in the frequency

(D) Is independent of wavelength

The Wein effect covers

(A) Conductance under low potential gradient

(B) Conductance under high potential gradient

(C) Conductance under normal potential and A.C. frequency

(D) Conductance under high A.C. frequency

Which of the following is not the characteristic of enzyme catalysis ?
(A) Small amount of enzyme brings measurable changes

(B) They accelerate biochemical reactions

(C) Almost all enzymes are proteins

(D) They are low molecular weight compounds

In addition polymerization, the chain propagation steps are fast and
possess kinetics.

(A) Zero order
(B) First order
(C) Second order
(D) Third order

The z-average molecular weight ﬁz of synthetic polymer can be determine
from

(A) Light scattering method
(B) Ultracentrifugation method
(C) End group analysis method

(D) Intrinsic viscosity method
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60.

61.

62.

63.

The mathematical equation for Gaussian distribution curve for the random
error is (Where # = mean, o = standard deviation)
(A) y = ex-n” (B) y = etx-w?/20°
(C) y - #.e_[x_”lgl'?og (D) y =
oV2n ov2n
The metal nanoparticies give absorption bands in UV-visible region, the most

appropriate reason is

(A) Surface Plasmon resonance

(B) Foster resonance energy transfer

(C) Core-shell structure of nanoparticles
(D) Aggregation of nanoparticles

Which one of the following approaches for the preparation of nanomaterial
is a dry method ?

{A) Sol-gel method

(B) Lithographic method
(C) Aerosol method

(D) Micro-emulsion method

The following molecule is capable of self-assembling to provide cyclic hexamer
structure as an aggregated complex. Self-assembling happens due to,

13 R
]
~N._N.__N_O
H ' \r
H #N
N, R=n-C,H,,
H H

(A) m-m interactions

(B) Solvent-solute interactions

(C) Intermolecular hydrogen bonding
(D) Steric effect



64. 18-Crown-6 is used as catalyst in alkylation reactions in presence of K,CO, as

base. Remarkable improvement in reaction rates (kinetics) in such reactions
is attributed to

(A) Formation of a Host-Guest complex of 18-Crown-6 with the alkylating
agent

(B) 18-Crown-6 aiding stabilization of the transition state of alkylation
step

(C) 18-Crown-6 aiding to bring down the reaction temperature
substantially

(D) Formation of a Host-Guest complex of 18-Crown-6 with K,CO,

65. Pharmacophore is
(A) Any functional group in a drug molecule
(B) Structural part of the drug molecule which is necessary for its biological
activity
(C) A chromophore present in a drug molecule

(D) That part of the drug molecule which improves its bioavailability

66. What is meant by a “Lead Compound” in medicinal chemistry ?
(A} A drug containing the element “Lead”
(B) A leading drug in a particular area of medicine

(C) A compound that acts as the starting point for drug design and
development

(D) A drug which is normally the first to be prescribed for a particular
ailment

67. Which of the following pollutants can inhibit the biosynthesis of heme, leading
to anaemia ?

(A) Cd
(B) As
(C) Pb
(D) Cu



&

68.

69.

70.

71.

element is responsible for inactivation of pyruvate dehydrogenase
enzyme whereby the generation of ATP is prevented.

(A) Copper
(B) Cadmium
(C) Arsenic

(D) Mercury

The catalyst involved in carrying out water-gas shift reaction is

(A) RhCl(PPh,),

(B) HCo(CO),

(C) [Rh(CO),L, ]

(D) [Ru(bpy),COCI]*

The enzyme, Xanthine oxidase contains 2 atoms of Mo, 4 Fe,S, and FAD
(Flavin Adenine Dinucleotide). This enzyme catalyzes the oxidation of

Xanthine to uric acid. What is the route of electron flow among the following
possible trends ?

(A) Xanthine — 2Fe,S,— Mo — FAD — O,
(B) Xanthine — FAD — Mo — 2Fe,S, —» O,
(C) Xanthine — Mo — 2Fe,S, - FAD — O,
(D) Xanthine — 2Fe,S, — FAD - Mo — O,

Which statement is most appropriate when the following cyclohexanone is
subjected to hydrogenation reaction in presence of Adam’s catalyst ?

(A) The OH and ethyl will be trans to each other and OH will be in axial
position

(B) The OH and ethyl will be trans to each other and OH will be in
equatorial position

(C) The OH and ethyl will be cis to each other
(D} The product will be 3-ethyl-1,1-dimethylcyclohexane
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72.

73.

74.

Predict the major product of photochemical Barton reaction on the following
substrate.

WONO

w

.\\\OH

(€) (D) . ~OH

Suggest appropriate reagents for the following conversion.

H
7 —Ph /—Ph
@—O ——— O
H H
(A) PtO,(Catal.), H, (B) RhCI(Ph P),(Catal.), H,
(C) Raney Ni, H, (D) Pd-C (10%), H,

An organic compound exhibits the following spectral data. What will be its
likely structure ?

IR : 3270, 2180, 1720 cm™!
1H-NMR : 8 4.30 (q, 2H), 2.81 (s, 1H) and 1.32 (t, 3H).

O

O
w A B 0P

o}
AN

O
q ==
(C) \o’u\// (D) HO
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75.

76.

77.

In the Diels-Alder reaction of hexa-2,4-diene (I) with 1,2-cis-dicyano
ethylene (II) two diastereomeric cycloaddition products (adducts) (III) and
(IV) are anticipated. These are expected based on two competing diene and
dienophile orientations in the transition state. That is the exo approach
and endo approach.

CHs; CHa CH,
x ~ CN
Zay CN heat wCN
N [ . OR
X -H CN 7 CN 7" TCN
CHj CH;3 CHs

I II 111 v

(A) Adduct III and IV are formed in equal ratio
(B) Adduct III is formmed predominantly

(C) Adduct IV is formed predominantly

(D) Only adduct IV is formed

Electrocyclic reactions are totally stereospecific. In the light of this, what is
the product formed in the following reaction ?

X CHs heat
l =
CH,
cH, CHs
(A) (B) .
- CH,
CH CH,
3
, \CH =
(C) 3 (D) |
— =
CH,

The following reaction is an example of Suzuki-Miyaura coupling. In the
above C-C bond reaction, what is the active catalyst ?

Me
Br
| = B(OMe),  Pdadba; AN
=N M A I
PPh, =N
Me base
(A) Pd,dba, (B) PPh, (C) Pd(PPh,), (D) PdA(I]) salt
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79.

80.

81.

The terms “quasi-axial” and “quasi-equatorial” are used to refer to substituents
ina

(A) Linear C6 alkyl molecule (B) Cyclohexane molecule

(C) Cyclohexene molecule (D) In Bicyclic systems

Which reactive intermediate is formed in the following reaction ?

—
2 - QX e
o

Cl

(A) Activated diene (B) Benzyne
{C) Cyclic carbene (D) Nitrene

Elimination of HBr is facile in cis-1-bromo-4-tert-butylcyclohexane (I} as
compared to trans-1-bromo-4-tert-butylcyclohexane (I).
Br Br

I I

(A) tert-Butyl group is a bulky substituent

(B) E1cB mechanism is involved in the reaction

(C) Anti-periplanar disposition of the elimination atoms in the substrate
(D) Formation of a radical in the transition state

The following reaction represents a protection sequence in carbohydrates.
What is the role of DMAP in the reaction ?

OH OTr

O -OMe b 61 DMAP O._OMe

F

HO™ “OH DMF HO™ "“OH
OH OH
(A} DMAP promotes selective protection

(B) DMAP helps carbocation generation and quenches HCl formed during
the reaction

(C) DMAP deprotonates — OH group
(D) DMAP acts as solvent
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82. Nuclear Overhauser Effect (NOE]) is an effective tool often used in 'H NMR
spectroscopy for establishing,
(A) Functional group identity in the compound
(B} The conjugation in a given molecule
(C) The proximity of two sets of protons in a molecule

(D) A signal to noise ratio

83. In proton decoupled 'C NMR of a sample dissolved in CDCl,, the solvent
carbon appears as a triplet. This is because

(A} Deuterium has spin quantum number 1
{B) The natural abundance of °C isotope is low
(C) CDCl, is used as solvent

(D) There are three chlorine atoms in CDCl,

84. The reaction of Grignard reagent with orthoformates, followed by hydrolysis

gives
EtQ H.O
RMgX + EtO+H L e
EtO

0
(A) R/u\OEt -

Q.
B ¢ Ao

o

(©) R R

¥=o

(D)
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85. Substituted azides react with various functionalized alkynes to generate
1, 2, 3-triazoles. This reaction is known as 1, 3-dipolar addition reaction because
(A) The transition state leads to development of multi-polar intermediates
(B) The product formed has 1, 3-dipolar character
(C} One of the resonance structures of substituted azide is a 1, 3-dipolar entity

(D) Three nitrogen atoms are involved in the reaction

86. Which statement is true for describing the stereochemical considerations
for the following reaction ?

Na®
)\*/\ A

(A) The R configuration of starting material will change to Sin the product
(B) The S configuration of starting material will change to R in the product
(C) The R configuration of starting material will remain R in the product
(D) The configuration of starting material is R, and the product is achiral

87. What will be the correct order of reactivity of the following alkyl halides in
S,2 reaction ?

Br
(A) N\Br - é > Y\Br > 4b
Br
most reaclive
Br
(B} \I/\Br e P T é’ > éb
Br
most reactive
Br
(C) g > \I/\Br > >
Br
most reactive
Br

D) ~"g > Y B >

most reactive
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88. What will be the major product formed if the following alkene is treated with

dry HC1?
(A) % (B)
Cl .
Cl
© k D)
Cl
Cl
89. Suggest best conditions for the following conversion.
HO HO
(A) HCl, Zn(Hg) (B) NH,NH,, NaOH
(C}) NaBH,CN (D) Raney Ni

90. “Umpolung” represents reversal of reactivity in a functional group in a
molecule. Alkylation of dithianes represent typical case of Umpolung. For
which functional group is this dithiane concept is applicable to bring about
Umpolung ?

(A) Thioketal
(B) Thiacetal
(C) Ketone

(D) Aldehyde
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91.

92.

93.

In the two step reaction an optically pure hydroXyl aziridine (I} is converted
to aminoalcohol (Il) in stereospecific manner. The mechanism accounting
the stereospecific reaction involves

TSN 2 i. KH QH
BnO 3 OH 1. (n-CGH13)QCu(CN)(MgCI)2 . BnO nC5H13
I NHTs
It

(A) Double S 2 reaction with inversion of configuration at stereogenic
carbon C2 in compound I

(B) Double S;2 reaction with retention of configuration at stereogenic
carbon C2 in compound I

(C) Single S\2 reaction with inversion of configuration at stereogenic
carbon C2 in compound I

(D} Single Sy2 reaction with retention of configuration at stereogenic
carbon C2 in compound I

Ketones give prominent M+ peaks in their mass spectrum due to the
fragmentation by McLafferty rearrangement. However, this type of cleavage
is not observed for the following ketone

(A) Di-n-hexyl ketone

(B) Phenyl n-propyl ketone

(C) Ethyl methyl ketone

(D) n-Hexyl methyl ketone

In case of reactive organometallic intermediates, which of the carbanion is
most stable ?

Li

(A) HyC—=C—Li (B)

OMe

(C) %\Li (D) \)\Li



94, Which of the following compounds will not show any triplet in H-NMR spectral
analysis ?
(B) o7
B) ~ o7 ™

(€} O

(D) ~O~g”

95, Suggest most suitable reagent for the following reaction.

OH
PhCHO + //\COOMe — oh ,H (COOMe

(A) NaOH/MeOH

B { NH
©) H;-@— SO, H

0 45
-



%

96.

97.

98.

BINAP (2, 2’-bis(diphenylphosphino)-1, 1’-binaphthyl) is an organophosphorous
compound. The chiral diphosphine ligand is widely used in asymmetric
synthesis, it is a chiral molecule because

T

BINAP

(A} It has stereogenic centers

(B} It exhibits restricted rotation along C-C bond and possesses C2 axis of
symmetry

(C) It has two bulky -PPh, substituents

(D) It contains two naphthalene units attached by a single bond

Bromination of propylene in water gives 1-bromo propane-2-ol as a major
product and not 2-bromo propane-l-ol. This is because

(A) Water competes bromide ion as nucleophile in the reaction
(B) Bromide ion is not nucleophile

(C) In the transition state leading to compound 1-bromo propane-2-ol,
resulting carbocation is more stable

(D) Transition state involves formation of primary carbocation

Predict the product in the following reaction, taking into consideration the
chemo-and regio-selectivity.

ey

0o

OH
: / iodine (1.0 eq)
D'/ NaHCO,
__ NaHCO;



ki

99, Suggest best reaction condition for the following conversion.

OH OH
CE5</\/OH - Oj</\
CHO

(A) PCC (1.1 eq.), dichloromethane, r.t.
(B) TEMPO (1 mol %), NaOCl (1.5 eq.}, dichloromethane, r.t.
(C) CrO, in dilute H,80,

(D) mCBA, dichloromethane, r.t.

100. Following reaction is one of the methodologies to synthesize peptide bond.
The role of dialkylcarbodiimide in the reaction is

Acid .
RCOOH Amide
' 1
Amine R
R'NH, R™ "N’
-
Ri!
¢ rRiw, LR
il N N
N, H H
R N.N-dialky-
dialkyl- s
carbodiimide

(A) Activation of amine

(B) Activation of carboxylic acid by deprotonation and formation of O-acyl

isourea
(C) Deprotection of carboxylic acid

(D) Act as dehydrating agent
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