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1. E4Z 8 (B:E, Bach 2%, Total: 30%)
1) ¢ ) Which compound does not give two isomers when reacted with Cl/CCle?

a) b) c) d)
2) () Which of the diaxial compounds has the highest energy (unstable)?

a) CHs b) H;C C) d) CI H_s
CHs CHs C|3H3

CHg CHs

3) () What is the role of diethyl ether in the following reaction?
@O
CH3CH20CH2CH3 + BF3 e (CH3CH2)2O BF 3

a) Lewis acid, b) Lewis base, ¢) Brensted acid, d) Brensted base

4) () Which molecules contain both covalent and ionic bonds?
(I) CHsOH, (II) Na2CO:s, (IIT) NH«Cl, (IV) NaCl
a)LI; b)ILIV; oL ILIV; d) I, III

5) () Which of the statements below correctly describes an achiral molecules? a) The
molecule has a non-superimposable mirror image. b) Ihe molecule exhibits optical activity
when it interacts with plane-polarized light. ¢) The molecule has an enantiomer. d) The
molecule might be a meso form. e) none of the above.

6) ( ) When an organic molecule is irradiated with ultraviolet radiation, the energy absorbs
by the molecule corresponds to a) the amounts of energy to increase molecular motions in
functional groups, b) the amounts of energy to excite electrons from one molecular orbital to
another, c) the amounts of energy to  “flip”  the spin of atomic nuclei, d) the amounts of
energy to strip a molecule of one electron to generate one radical cation.

17) () Which of the following compounds would show the longest wavelength in its UV spectrum?‘

(2) N (b) © (@
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8) () Which of the following additions to alkene occur(s) specifically in a syn fashion?
a) dihydoxylation using OsOs, b) addition of Ho. ¢) addition of HCI, d) both a and b, €)
none of the above.

9) () Choose the correct hybridization for the atom indicated in the molecule below:

HaC
\C= =C\\\‘“
Hoe f ~H
a) sp, b) sp’, ) sp’, d) none of the above.

10) ( ) Treatment of cyclopentene with m-chloroperoxybenzoic acid (MCPBA): ) results
in oxidative cleavage of the ring to produce an acyclic compound. b) yields a meso
epoxide. ¢) yields an equimolar mixture of enantiomeric epoxides. d) none of the above.

11) ( ) How many m-orbital electrons are in the following molecule? a) 4; b) 6; ¢) 8; d)

10.
/ S
H
12) () A meso compound is a) an achiral molecule that contains chirality centers. b)

contains a plane of symmetry or a center of symmetry. c) is optically inactive. d) is
characterized by all of above.

13) () Which statements apply to an Syl reaction? &) L, IT; b) IIL, IV; ) LIV, ) IIL, L
(see the statements I, IT, IIT and IV shown below)

1) The rate limiting step of the reaction involves the alkyl halide and the nucleophile; II)
The order of reactivity is methyl > 1°>2°>3"; III) The rate limiting step of the reaction
involves the alkyl halide; IV) There is an intermediate carbocation.

14) () How many isomers, including stereoisomers, can be formed from the‘
hydroxylation of 4-methylcyclohexene using osmium tetroxide (OsO4)? a) 2; b) 4; ¢) 6; d)
8. .

15) () Which of the following additions to alkene occur(s) specifically in a anti fashion?
2) addition of Brz, b) Addition of Hz, ¢) Addition of HzO in dilute solution, d) Both a and b,
e) none of the above.
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2. (Bach 3%, Total: 12 %) Predict the products of the following reactions. Also, indicate
regioselectivity (syn or anti-addition) where relevant. (Suppose that the aromatic ring is
inert to all the indicated reagents.)

- H,/Pd
T (b) Bl’z o
3%
C\C _H 3 %)
H (c) HBr o
(3 %)
(d) KMI]O4
NaOH, H,0

(G %)

3. (Total: 18 %) As one of the most frequently-used reagents in organic chemistry,
Grignard reagents are commonly prepared from the reaction of alkyl halides with
magnesium metal. Reaction scheme shown below also follows the same way by reacting
alkyl bromide A with magnesium metal to generate the desired Grignard reagent B. The
reagent B was then served as nucleophile to attack acetone to yield the final product C:

i
o)
HgCH CH.CHBr —% l L. HyC~C-CHy (i? | (l)H
—_—
2LHRCHoBr HCCH,CH,CH,MgBr » HCCH,CH,CH,—C—CHs
A 5 2. H,0 . C])H3

1) However, product C actually can 1ot be obtained from the above reaction pathway. What
15 the problem in the above reaction pathway? (6 %)
2) Write alternative reaction pathway for the successful preparation of compound C. (12 %)

4. (Each 8%, Total 40%) Write the mechanistic steps for the following reactions:
1y

0 .
1. LiAlH,
O n HO\/\/\OH

2. H0
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PWJ\O o OH O O
. ©/“\ Base ©/“\/U\Ph
5)
i
H
Ph \ ,CCHs

I :
>C=0 + PhF=—CHCCH; —> C:C\ + PhyP=0
H Ph ~ H
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