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1.  Please select 1 correct answer from each of the following questions (30%)

(1) Place the following positions in the order of Increasing reactivity in a
nucleophilic reaction.
I. N-7 of guanine [I. N-3 of adenine [1I. N-1 of cytosine
(A) 1, 11, III (B) I1, I, 1II (O)IIL I, I (D) II1, I, I

(2) Which functional groups of DNA will be protected by the following structures
during synthesis?

(A) I for amine, II for 5’ hydroxyl
(B) II for amine, I for 5° hydroxyl
(C) 1 for 3’ nucleoside, II for 5’ nucleoside

(D) I for 5° nucleoside, 11 for 3’ nucleoside

(3) What is the structure of a pentapeptide that gives Lys-Leu-Phe on reaction with
cyanogen bromide, and gives fragments Met-Lys, Leu-Lys, Leu-Phe and Arg on
reaction with trypsin? |
(A) Arg-Met-Phe-Leu-Lys (B) Lys-Leu-Phe-Arg-Met
(C) Arg-Met-Lys-Leu-Phe (D) Met-Arg-Lys-Leu-Phe
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(4) How many steroisomers are possible for the following amino acid?
OH

(A) 2 (B) 4 (C) 8 (D) none

(5) The following are key steps in fatty acid metabolism. What is the best
description for third step (£)?

0 OH O 0O O
S T O R
——CHCSCoA RCHCH,CSCoA RCCH,CSCoA

Z 0 Y
— | o
RCSCoA CH,CSCoA
(A) oxidation (B) Michael addition

(C) retro-Claisen reaction (D) selective reduction

(6) How many triglycerides including stereoisomers are possible to have 3 different

acyl groups?
(A) 4 (B) 6 (C)6 (D) 12
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(7) An unknown compound has the molecular formula CoHy7N. It reacts with
excess methyl iodide to give another compound, CoHyoNI. Treatment of this
compound with silver oxide followed by heating converts it into another
compound CoH;oN. When this last compound is treated successively with
methyl iodide and then heated, two compounds are generated CgH ;2 and C3HgN.
What is a likely structure for the original unknown compound?

(A) (B) (C) (D)
CHa,
H N(CH3)2 H3C CHS
N CHs, ~Nx CH,
CH,
H3C HSC H HaC

(8) Which of the following halides is used to alkylate ethyl acetoacetate in order to
prepare 4-methyl-5-phenyl-2-pentanone?
(A) 2-bromo-1-phenylpropane
(B) 1-bromo-2-methyl-3-phenylpropane
(C) benzyl bromide and methyl bromide
(D) 1-bromo-2-phenylethane and methyl bromide

(9) What are the best conditions for the following preparation?

ﬁ ﬁ
l>—COH EEE—— CCH,CH,4
(A) SOClz; (CH3CH2)2Cd (B) SOCIZ; CH3CH2MgBI‘

(C) LIALH,: SOCly: Mg, ether; CH3CHO (D) CH3;0H, H;0"; LiAlH,
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(10) Which of the statements about the following sugar are true?

HOH,C
HO A
HO
OH 5 O CH.OH
HO OH
OH

I. It 1s a reducing sugar I1. It will undergo mutarotation

I11. The linkage 1s 1,1 I'V. It is composed of 2 units of D-glucose
(A) L, 11 (B) 11, III (O I, IV (D) I, IV

(11) Which of the following compounds undergoes the fastest exchange ot hydrogen
for deuterium when treated with D,O and a trace of OD?

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

H.C CHa
O j _0 O | i :0 O O
: X0 O i

(12) Which of the following groups is an ortho-para director? .
(A) —OCOCH; (B) -COOCH; (C) —CHO (D) —-COOH
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(13) A compound has a molecular weight of 82 and a UV maximum at about 220
nm. The proton NMR has 3 sets of signals and the IR has a band at 3030 nm and
another at 1680 nm. What is the most likely structure for the compound?

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

H3CH,CC==CCH,CH, /\/\/ /\/\/

(14) Compound A (CsH;,0) has a mass spectrum with no peak higher than 70 and

the base peak is located at 45. What is the most likely structure for compound
A?

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

CH,(CH,),OH O CH,(CH,),0CH,CH; CH;CHCH,CH,CH;

/ b

(15) Place the following compounds in the order of increasing base strength.

HLC H,C
3 \ 3 \
P 0 O P
H.C H4C
| § H1 1V

A)ILILLIV B LILILIV  (©IVILLI  (D)IV, I, LIl
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2.  Identify the chirality centers in each of the following molecules. (6%)

A B C
= HO oH
) .
HO N ' o
O HO °
H3CO AN ‘ NCH3 C OCI:
H
N HO °

Quinine Morphine Ascorbic acid

3.  Please assign the R and S configurations to the chirality centers in each of the
following molecules. (6%)

NH,

Biotin Prostaglandin E; Galactosamine

4. Please predict the major product of the following reaction. (6%)

CH |
> H,S0,/HNO; Cl, / Fe KMnO,4
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5. Please predict the product of the following reaction. (4%)

O A endo-adduct
==\ A
O + |l 0O @ —
<=/
O B exo-adduct

6. Please predict the product of the following reaction. (4%)
hv

_ S A

P T

7.  What are the products of reaction of following compound with: (6%)
Bromine in CCly

Lb
Os0y4, then NaHSO;

3-chloroperbenzoic acid, then aqueous acid
H,/Pt

oo w >
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Please prov1de the requested products or reagents. (6%)

@* OOy

9. Please complete the following biological mechanisms by adding curved arrows

to indicate electron flow: (3%)

O 0O base O O
+ 1 !
RJ\SCOA R \)I\R' RJ\HLR

RII

10. Please propose a mechanism of the fructose degradation by glycolysis pathway.

(3%)
CH,OPO,*
O
CH,OPO3% CHO
o, —— - e
CH,0OPO3*
H OH CHon 2 3
CH,OPO;*
11. Please propose a mechanism of the following reaction. (6%)
~OH - O
| NaN02

“"NH, HCI
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12. Please identify the structure from the spectra. Formula:CgH;403 (67%)

1“ p— T e —— el o Al

g
)
k
2870. 18 —mcmf>

.
—

cp60. 99 2077

1710.88

1745, 89

T AR Vo ! 1 { 1 [ f : " _ 1 1 |
4290 J584d Je9e 2580 2000 1529 1eea

2h
3H 3H

2H
2K

2H

4.5 4.0 3.5 3.0 2.5 2.0 1. {.0 PPM
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3. Please 1dentify the structure from the spectra. Formula: C;;H,,0, (6%)

. Lk '
Be———*—-—“_m L
- ‘EI | L
a
» OJ
-1 |
= 2
 — ﬂ g
£ |
42 ! ﬁ _ _l adl Y I -
L I ©
o~
5 —d
] |
m-_ T - 1 4
}
!
L B r—v—'v—l Y | I
42048 1500 J90a

3H
2H

1h 2H
2H

JH2H |

10.0 S.E 8.0 8.3 8.0 Y.E 7.0 PPM 4.0 3.9 3.0 2, 2.0 i. 1.0 PPH
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14. A compound has a m/z value of about 196.0 , and we also know that the
elements are C(61.22%) ~ H(6.16%) - 0(32.62%) by elemental analysis. The

chemical shift value of NMR spectrum are: (ppm) 3.83 (3H,s), 4.31 (s), 4.80 (s),
6.92 (d), and 6.99(d). Please draw the structure of this compound. (8%)

|0
)

o
"*'—M " p—
- a 3

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5




