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1. Which of the following will not be the major product for the following reactions below?

o O
g AcOH
+ Bry ——

( A) Br

)\ + ?* TiCl, 0 ,
®) OSiMe; PhCHCH, Ph Me;SiCl

8] o]
CH;, NaOH OH
+ CH,(OH), -——;‘6—)’
©) ‘

O"/K # CHyCH,Cl déy\
@)

0 o
1) NaOEt, E1OH ﬁ
EtQ OEt H.O%
L2 CO,Et

2. Which reaction will not give the desire product ?

MgBr 1) E1,0
M
Y)EtzO OH

MgBr /lL
(B) -
OH
1) Et,0
/\)J\ OMe + 2CH:Mgl ———

2) Hy0*

} NaOE1, EtCH o
/JUL ol
OEt 2 Hgsoi,
ﬁ o 1) NaOM, H, 0
* \/m\
O 2) HsO
E)
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3. Which reaction conditions are not appropriate for the following transformation?
]

0 — O

(A) Zn (Hg) / HCI (B) H2NNH; / NaOH (C) NaNHz, NHj3

(D) HSCH2CH>CH2SH / H', then Ha / Ni (E) 1, NaBH4; 2. TsCl, 3. LiAlH4

4. Which of the following statements best indicates the most probable outcome?

+BuOK \/(/// \L NaoEt
Rt + Sy e

p—— E1OH
gr BV *NMe; CI-

1 A B 2

(A)1and 2 give A as major product  (B) 1and 2 give B as major product

(C)1give Aand2 give B (D)1 give B and 2 give A (E) 1 and 2 give A and B complex mixture

5. Which of the following reactions will not give rise to racemic mixture or chiral product?

o O O
)]\/ MeOH /[]\)j\ MeOH
(A) + NaBH; —» (B) oet * NaBH; 2
2 1) EL,O Q Q ) 1) ELO
)’L + LiAlH, e /U\/U\ + LIATHg i
gy T ORE 2) Hs0* D) OEt 2) HyO*
Br NaoEt
5 E10H
- "Me
(E)
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6. Which of the following reactions is thermally allowed?

0 o)
I O
L —
q 4 . - CO,Me

CO,Me
s ‘/:;:;;:__.,\“ J;/,’f“\&
c—0Q Jr—0r
x 1V \\,_;1:::1"‘ "Ny
(A) L II (B) II, III ©TMLIV (DI, L, IV (E) TV

7. Which is the most probable main product of the following reaction?

O
AICI;
0 G
nitrobenzene
, ; 0°C
O
O : CO.H o
‘°
(A) (B) ©)
0
0

oo, O
D) (E) o

8. Which is the main product of the following reaction?

LT PBr,
e Y
2. NaSCEHS

wSCeHs B(‘\O.a\scsﬁs \@
B) (C) :
»SCeHs SCeHs
(E) \U

4Q

//,"

O

D)
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9. In which of the following reaction give the incorrect desire product?

NHz 1) NaNO,, HOI, H0 CN
Jme
2) CuCN

'O
EY —
@ "
SCH,Ph
pyridine
/@ + PhCH,SH —
NO MeOHA oo NO,
O

(A)

(C) OyN 2
o
= 1 NH, Bf, MaOH = | NH,
X H;0 T . =
(D) N B N
Me Cl NaNHz Me NHZ Me
(E)

10. Below is a propose synthesis of compound X. Which step would not work.

/k/ _?gr_;?—* Bl 2 eq.Li
(A) (BX\
/L,-\ OH

—— 1. NaNH, /__\H9304 \)I\/\

2. ‘-\/Bf H2804 7. H/HZO
(C) (D) (E) Compound X

11. Which of the following Newman projections represents meso-2,3-dibromobutane?

Br r r r
HsC Br Br CHs Hs H H3C®H
I T jin V.
H CH; HiC H H CHs, HiC H
H H Br Br

(A B (MO (D) IV (E)Iland IV
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12. Which structure shown below is consistent with the following NMR spectrum?
3H
3H singlet
singlet
2H
singlet
A
LT I H Y A L R L O T N .
i1 1 8 8 7 5 5 4 3 2 1 0

OH
(9] O O O
S QALY S W L O Y

13. What are the effective nuclear charge Z* on a 5f, 6d, and 7s in a uranium atom?
(A) 14.3,2.0,3.0 (B) 15.3,3.0,2.0
(C) 12.3,2.0,2.0 (D) 13.3,3.0, 3.0

14. The reaction A — B + C is known to be zero order in A with a rate constant of 4.8 x 1072 mol/L « s at
25 °C. An experiment was run at 25°C where [A]o = 2.0M. What is the concentration of B after 4.0 s ?
(A)1.8 M (B) 5.5% 107 M (©) 1.1x 107! s (D) 1.9x 107 M

15. For AsyP2, what are the irreducible representations for experimentally observed Raman bands ?

Cs, E C;, o7 o,(3)

A 1 i ; 1 z 58

A, 1 1 —1 -1 R, xy

B, l —1 1 =] xR, xg

B 1 -1 =] 1 ¥ i, ¥z
(A) 341+A2+BI1+B2 (B) 241+242+BI1+B2 (C) 241+A2+2BI+B2
(D) AI+A2+BI+3B2

VAFMAEALE FYETFOXTAA
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16. What is SALC of bz, molecular orbital consisted of four p orbitals in cyclobutadiene ?

o B R T R T N T R TR O TN
Ay, I I ! 1 1 1 1 1 ! I ot g
Age 1 1 | S S 1 i 1 -1 -1 | R
By, T 1 P = i = 1 T P
B, I -1 1 —1 1 1 —1 1 -1 1 Xy
E, 2 0 -2 0 0 8 0 -2 0 0 | RoR) (xz,v2)
Ay I 1 1 (T N S
Asy | I % = ey = 1 1|z
B, -1 1 = = R R {
Bou | e T P = S -
E, % 0 -2 0 ¢ -2 0 2 0 0 | @y
(A) A1+ 2+ 3+X4 (B) 11+ x2-%3- 44 (C) x1-x2+x3-%4 (D) x1-x2-%3-%4

17. What is the enthalpy of formation of MgQO, which crystallizes in the NaCl lattice (use the Born—Haber
cycle to calculate). Use these data in the calculation: Oz bond energy = 494 kJ/mol; AHzus(Mg) =37
kJ/mol. Second ionization energy of Mg = 1451 kJ/mol; second electron affinity of O = -744 kJ/mol.
(A)2352 kI mol?  (B)-3934 kJ mol™ (C) -1341kJ mol™ (D) 1341 kJ mol!

18. The half-life of 1C is 5730 years. A sample taken for radiocarbon dating was found to contain 56
percent of its original C. What was the age of the sample? (Radioactive decay of *C follows first-

order kinetics.)?
(A) 2.2 x 10° (B) 3.1 x 10? (C) 4.8 x 10 (D) 1.1 x 10*

19. Which of the following is the free ion terms of d* configuration?
(A)°G, 'F, 1D, %P, 'S (B)'G 2F, LD 2p. 1S (©)3G, 'F,'D, P, 3S
(D) 'G,'F,'D, P, s

20. Which is the correct splitting pattern of d orbitals for [CuCls]*- energetically?
(A)d,, = dyz Lt 7o R dxy < dxz_yz B)d,, = dyz < dxy <dp < dxz_yz
(C)dyy =dy, <dy2_y2 = dyy, < dyz (D) dyy =dyz_y2 <dy, =dy; <d,2

21. The "N and "N derivatives of TpOs(NS)Cl, [Tp = hydrotris(1-pyrazolyl)borate, a tridentate ligand]
have been prepared. The N derivative has a nitrogen—sulfur stretch at 1284 cm™. Predict the N—S
stretch for the '°N derivative.

(A) 1314 cm™ (B) 1254 cm™ (C) 1224 cm’ (D) 1194 cm’!

22. Which of the following step is NOT included in the hydroformylation (0oxo) process?
(A) B elimination (B) Addition of CO
(C) Alkyl migration (D) 1,2-insertion

HBFHAME FYETORTAA
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Please give the product for the reaction below, illustrating the stereochemistry of the product when
necessary.

1. PhP
i 2. nBuli, THF
O
CH,CH,OH
7. HCl

: PCC 1. EtMgBr Na,Cr,0; |
: \[/\OH . i 2
) 2. Hgo HgSOg, Hz@ :

NHBn
/ ) CHO A
;. hE -
NN
ol
e
5. [:;J A .
N

=~ (B4 B34S

1. Shows a mechanism for the a-bromination of a methyl ketone with bromine in acetic acid. (Include all
the lone-pair of electrons)

O AcOH
y ,
R <. Br—8r
H
H

W~ (A 10 5 > 43t 20 )
1. Please give the step-by-step reaction mechanism of water gas shift reaction using Ru(bpy)2Cl as a
homogeneous catalyst.
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2. (a) Please construct the molecular orbital diagram of CO step by step with orbital contour for each.
molecular orbital (Potential Energy of C(2s): -19.43; C(2p): -10.66; O(2s): -32.38; O(2p): -15.85;

H(1s): -13.61 eV)
(b)Briefly explain the information provided by its photoelectron spectrum of CO including the.
meaning of fine structure of photoelectron spectrum in terms of bonding and antibonding
characters as well as the difference of the intensity in terms of overlapping of vibrational

wavefunction

Xzt -

B V)

ATl
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