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10.

11.

12.

13.

— ~ B (2% x22+2.5% x 19=91.5%)

WA 2HEE FIUMEF RAGM 2 FLBEEF A AR 5 FHEF A -

Which of the following is an inorganic compound?
(A) H202 (B) MeOH (C) CHs (D) HCOOH (E) Me,O

Which of the following is a coinage metal?
(A) Cu (B)Ni (C)Co (D) Fe (E) none of the above

The E/Ry value for an electron at # = 2 in a Li** cation is x, where E = energy, Ry = Rydberg
constant = 13.61 eV, n = principal quantum number. The nearest whole number of x is
(A)1 (B)2 (C)3 (D)4 (E) none of the above

The electron spin multiplicity of a ground-state carbon atom is
(A)0 (B)1 (C)2 (D)3 (E)none of the above

Of the following compounds, which has the largest bond angle?
(A) CO2 (B) H20 (C)NH3 (D) CHs (E) BF3

The point group of CIF3 is
(A) Coy (B) Csy (C) D3n (D) Tu (E) none of the above

In the hydride bridged dinuclear chromium complex,
20 8ol
oc—Cr-H—Cr—co
oC/é o ¢
(0] 6}
the number of IR active Cr-H stretching bands is

(A)0 (B)1 (C)2 (D)3 (E)none of the above

The bond order of He," is
(A)0 (B)1 (C)2 (D)3 (E)none of the above

The electron spin multiplicity of a linear CHa is
(A)0 (B)1 (C)2 (D)3 (E)none of the above

In molecular orbital theory, how many group orbitals does BH3 have?
A)1®B)2 O3 D4 E)S

In cationic BH,*, which of the following orbitals at boron participates in HOMO?
(A)1s B)2s (C)2px (D) 2py (E) 2p:

The number of unpaired electrons in ground state [Fe(OH2)s]*" is
A1 B2 O3 D4 EBES

The spin-only magnetic moment of [Co(OHz)s]** is x Bohr magneton. The nearest whole number of
x1s
A1 B2 ()3 D4 (E)S

BAFEAME FEEFORTAA
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14.

15.

16.

17.

18.

19.

20.

21.

22.

The dx orbital in Ni(CO)4 is
(A) o bonding (B) = bonding (C) non-bonding (D) = anti-bonding (E) ¢ anti-bonding

The number of microstates in the ground state MnO4*~ is
(A)1 B)2 (C)3 (D)4 (E) none of the above

The number of d-d transition bands in the UV-vis spectrum of [V(OH2)s]*" is
(A)0 B)1 (C)2 (D)3 (E)none of the above

The point group of [Cu(H20)6]** is
(A) Cay (B) Can (C)Dag (D) On (E) none of the above

Which of the following shows Jahn-Teller effect?
(A) [Fe(n’-CsHs)]" (B) Fe(n®-CsHs), (C) Co(n’-CsHs), (D) Ni(n’-CsHs)2 (E) none of the above

In the tungsten complex W(CCMes)(CHCMes3)(CH2CMes)(dmpe) where dmpe =
Me,PCH2CH,PMe;,, the CHCMe;s ligand is

(A) a pure  donor (B) a pure 7 acceptor (C) ac donor and a m donor (D) a ¢ donor and a
acceptor (E) none of the above

With covalent bond classification (CBC) method, the equlvalent neutral class formula of [Fe(n*-
CsHs)2]" is [MLiXy], where [ =
(A)1 (B)2 (C)3 (D)4 (E)none of the above

How many CO stretching bands does fac-Mo(CO)3(PMes); have?
(A)1 (B)2 (C)3 (D)4 (E) none of the above

The metal-metal bond order of Zny(n>-CsMes)z is
(A)0 (B)1 (C)2 (D)3 (E) none of the above

23. Which of the following statements is CORRECT?

CHgy H Br

HsC C,H
Cl—{—H Cl——CHs Cl CHs A ,é ;
we ¢
HaC——Br Br——C2Hs CHs CHs e Br
H

C2H5 CH3

(i) (i) (iii) (iv)

(A) (i) and (iv) are identical

(B) (i) and (ii) are enantiomers
(C) (i) and (iii) are enantiomers
(D) (ii) and (iv) are diastereomers
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AP LRE 114 SFERALHFELBASR AL HRNAE

FABAS ARLERRMREE (R ARFLHE] 5% ¢ 422001
MAMBRMERL TATR, EAFERGRER) £10AEF3RA
24. Which of the following projections of (2R,3S)-3-bromo-2-iodopentane is INCORRECT?
CH3 CH3 CH3
Br H I——H b2 £Hs H7 ™
y 1 H——Br NC—Conyy Bra/H
CH,CHs CHaCHy  HaCH,C | CH,CHs

(A) (B) (C) (D)

25. Which of the following has an INCORRECT IUPAC name?
(A) wCHZCH3 7-ethyl-2-methylbicyclo[3.3.0]octane
H3C

CH,GH2CHs

(B) 5-ethyl-1-methylspiro[3.4]octane

(C) L%\ 2-(1-methyl)propylbicyclo[2.2.1]heptane
CH,CH
HyC 2L 3
CH3 CH3
CH3
(D) oH 1,2-dimethyl-4-(1,2,2-trimethyl)ethylbicyclo[1.1.0]butane
CHy ’

26. Which of the following is an ANTIAROMATIC compound?
O

(A) © (B) (C) & (D) ©
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+£10BH 4R

H,SO4
(A) CH,OH ———*X—>

HO
CHg Al,O
(D) 2M3
CH3 A
HO

0
OH 0
i,
cl HNO,
Et;N H,S0,

S

© Zn, HCI

NO,

CuBr

0
o/u\
r

B

e

27. Which of the following elimination reactions provides an INCORRECT product?

O

28. Identify the missing intermediates for the following reaction sequence.

NaN02
H,SO,

WAFHAME  FUERFORAEAHA
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0 0 0

I I I

o)k
(A) © and © € and
NH, Ng 5

SO,H Nj

0 0]

and
Ha

© (D) and
N3

cl NO,

/Eo
be

(B)

N

29. Hydrocortisone, a naturally occurring hormone produced in the adrenal glands, is often used to treat
inflammation, severe allergies, and numerous other conditions. Which of the following statements is

CORRECT?

Hydrocortisone HsC

(A) The two 2° (methyl) groups are in the axial position.
(B) The two 1° (methyl) groups are in the equatorial position.
(C) The hydroxy with oxygen-18 is at the axial position.
(D) The hydroxy with oxygen-18 is at the equatorial position.

30. Which of the following structures represent meso compounds?

H
H, OH H, OH CHs Brai_s»CHs
B O OJ% L
H OH HaC™ = ~H
Br
| I i v
(A) I only
(B) Iand IV
(C) Tand II

(D) II and III
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31. Rank the following Newman projections of 2,3-dimethylpentane from LOWEST energy to
HIGHEST energy.
ipy CH . CHs CH CH
Pr 3 ipr H H3C 3. H SCH3
h l W TH /& i
S~ H H H
& fg H CHy L™

A) IV<II<II<I
B) I<II<II<IV
O IV<III<II<I
D) I<IOI<II<IV

_CHsCl _ _HNO; _
AIC|3 sto4

KMnO4

AICI3 TACH
HNO CHCI
sto4 AICI3

No2
HNO
sto4 AICI3

No2

33. Give the primary product of the following reaction.

H3C\C OHC A
HO

?

1] \"

32. Which synthetic route is best for obtaining the desired product, 3-nitrobenzoic acid?

KMnO

2

o)
_HNOs _ OH
OH "H,s0,

NO,

KMnO4

KMnO4

BREFHAHE  FUEFOREAA
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H3C\©:CHO H3CUCH0 H3C\QCHO ch@ +CHO
CHO “/CHO "“CHO
A B c D

34. Compound A on ozonolysis yields acetophenone and propanal. What is the structure of compound A?

0O
1.0 O
Compound A 2 * /Y
2. (CH3)2S H

(A) 2-phenyl-2-pentene
(B) 1-phenyl-1-hexene
(C) 1-phenyl-2-pentene
(D) 2-phenyl-2-hexene

35. Below is a proposed synthesis of compound X. Which step would not work?

)\/ Brz )\/\ 2 eq. n-BuLi

(A) (C) l
OH
=\ 1. HgSO, 0 1./k/\u'
2 1,50, ~_ A~ T 2H 0
(B) (D) Compound X

36. What are the correct reagents to obtain the respective alcohols?

|
O-,‘CHs
OH

. O._——CH3
HO H

RAFHEMT  HEHETFORATAM
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(A) | = H2804 = Hg(OAC)z, THF-H20=
Hy0 NaBH,/ OH"
(B) | = BH3TH!: - = H2804
H202, OH H,O
(©) = BH3 THF _ Hg(OAc)y, THF-H,O
h H0, OFF = T NaBH O g
(D) | = Hg(OAc),, THF-H0 - ;= BH5; THF
- NaBH4/ OH" B HzOz, OH"

37. The "H NMR spectrum of a C¢Hs hydrocarbon displays a single sharp signal. The *°C NMR
spectrum has two resonance signals. Which of the following compounds would fit this evidence?

— - $ O

A B Cc D

38. Which of the following best depicts the initial nucleophilic addition step in the acid-catalyzed
hydrolysis of the acetonitrile shown below?

H,0, H*

CH3CN —=—— CH3CO,H
A
M\ ar M.
CH3-C)EN CH3-55N—|-| CH3-C55—H CHs—C)EN—H
H-O H—é\'- H—.O'\'- H-0: ~
H H H
A B C D
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39. What is the major product of an E2 reaction of the compound shown below?
H
O L -
H
Br

QD Q‘\\D Q/H Q/D

CHs CH3 CHs CHs

A B C D

40. What is the correct [UPAC systematic name for the compound below?

OH
)\/\/'\

~
(A) (2R,3S,E)-3-ethyl-6-methylhept-4-en-2-ol
(B) (25,3R,E)-3-ethyl-6-methylhept-4-en-2-ol
(C) (25,3R,E)-3-ethyl-2-hydroxy-6-methylhept-4-en
(D) (2R,3S,E)-3-ethyl-2-hydroxy-6-methylhept-4-en

41. What is the correct IUPAC systematic name for the compound below?

O

RN

NH,

OH
(A) (1R,35)-3-hydroxycyclohexane-1-carboxamide

(B) (1R,3R)-3-hydroxycyclohexane-1-carboxamide
(O) (18,35)-3-hydroxycyclohexane-1-carboxamide
(D) (18,3 R)-3-hydroxycyclohexane-1-carboxamide

BERMANT  FUETRATAHA
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1. Depict products A, B, and C, where A is an organometallic complex. (2% x 3 = 6%)
(@)

@\ benzene
SC_CH3

=

(b) 0

Hz

cat. RhCI(PPhs)s
o)

2. Give the final product for the reaction sequence shown below. (2.5%)

Me MgBr
o 9 10
0 H o+ /”\© ~OH Me,CulLi ?

WBFHEMT FYEFBREAM



