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1. Which of the following radicals exhibits the highest stability?
/Y ® /\.r /\r ° /w/
° :
/\I/ )
(A) (B) © D) (E)

2. In mass spectrum, the tallest peak .
(A) is called the molecular ion

(B) is called the base peak

(C) has the highest charge

(D) has the highest isotopic abundance

(E) is never the molecular ion

3. How many distinctive 1H NMR signals would be obtained for the following

compound?

A3 B4 ©s5 Do BT
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4. List the proton chemical shifts in order from highest to lowest.

(A) v, iv, ii, i, i
(B) 1, ii, v, iv, iii
(C) v, 1, ii, iv, iii
(D) v, ii, 1, iii, iv

(E) iv, iit, 11,1, V

5, Indicate the expected products of the following reaction.

(a) ® o (©

0 OH Cl

Jj\ ethanol \r\ HO’U\ j/\
e -
\r\o HCI, heat

(d) (e)

O
o ~o?N
(A)a,b (B)a,d (C)c,b (D)c,d (E)ae

6. Which of the following carboxylic acid derivatives (—X) could be used in the

reaction below to obtain the desired product?

o 0O

(CH3CH,),NH
\©/1Lx > \©/U‘N(CHZCH3)2

(A)—Br (B)—Cl (C)—SCHs (D)—OCHs (E)any of the above
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7. Indicate the final product of the following reaction.
0 CH,OH (excess)

H HCI
OH OCH, OCH, o o
oot~ Aochs N;ngs Ao, ~Hg
(A) B) ©) (D) 42))

8. Indicate the final product functional group of the following reaction.
O  CH;CH,NH,

— e e
/\/u\ trace H*

(A) Amine (B) Carbinol amine (C) Enamine (D) Imine (E)Amide

9. Which of the following methods cannot be used to form an enolate ion from a ketone?

(A) KOH, ethanol (B) NaOCH,CHs/ethanol (C) LDA (D) Na/NH; (E) NaNH:

10. Which of the following is the correctsyorder of decreasing reactivity toward
nucleophilic addition?

(i) Acyl halide (ii) Aldehyde (iii) Carboxylate ion (iv) Carboxylic acid (v) Ketone
(A)i>ii>iii>iv>v
B)i>ii>v>iv>iil
©)i>v>ii>iv>1il
D)ii>v>i>iii>iv

(B) v>ii>i>iii > iv



B 3 R 113 £ 45 E LIS HANE A
HATHEAR] L AT BB AT AR 3

A (R5E) 1 A #HAE£(2805)
H9HK4R *rhE (BEF] %

11. Indicate the major product of the following reaction.

0 -
0 OH
H + —_—
ethanol

O OH 0 OH O OH 0 i
/u\/kPh Homen Ph/|\/u\)\Ph PhWPh
HO” “Ph
(A) (B) ©) D) (E)

12. Indicate the major product of the following reaction.

i 1.CH;0
MeO 2. CHal
MeO sk
3. H30, heat

6]

O o0 o O o o O O o)

13. Which of the following aromatic substituents activates most strongly toward

Friedel-Crafts acylation?

(A)—NH: (B)—OCH; (C) —0—C(=0)CH; (D)—NO: (E)—H



TFEEREL N3 LFEERALTHEZRNLHA
AFPEM R - ST EBEF R AR L

A B (REE) 1 A #HIE(2805)
CHO9OBERES5HE s [BEE] #E

14. Which of the following shows the correct order of decreasing acidity?

0 O 0 H

CN
~CH C’H )S(U\ Y H-(IE-CHs
*H H H -

H H H H
() (ii) (i) (iv) (v)

H=-

I-0O-I

(A)iv>iii>ii>i>v
B)iii>ii>i>iv>v
(C)v>iv>ii>i>iii
(D)i>ii>iii>iv>v

(B)iii>i>ii>iv>v
15. Which of the following compound is the major product of the chlorination?
H O cl
OO =
FeCl,
Cl H 0
OO g O
Cl
(A) (B) (C)

Ci
H 0 H 2
ve -G
(D) (E)
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16. Which combination of reagents and reactions is best suited to prepare benzaldehyde
(PhCHO)?

A) Toluéne, (1) CrOs, H2SO4 (ii) LiAlH4 (ii1) H20

(B) Toluene, (i) CrOs3, H2SO4 (ii) NaBHj (ii1) H.0

(C) Toluene, (i) MnO: (ii) LiAlH4 (iii) PCC

(D) Toluene, (i) CrOs, H2SOs4 (ii) LiAlH4 (iii) PCC

(E) Toluene, PCC

17. Indicate the product of the following reaction.

B

H 1 equivalent
Br E.l Br Br
E—J | U |I II E"j
I N Br ] Br N Br .
N Br H N Br H N
H H H
(A) B) ©) (D) 02))

18. Which of the followings is the Haworth projection of a-D-glucose?

CH,OH CH,O0H CH,0OH CH,OH CH,OH
H O OH H O_H OH O OH OoH O_ H OH O, OH
@ Q e o K o Kow o
OH H OH OH H H H OH H H

H OH H OH OH OH OH H H OH

A) (B) ©) (D) (E)
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19. Which of the followings is a possible intermediate(s) in the acid-catalyzed

hydrolysis of an ester?

i oH OH cH,
R SCHs R=C-0CH;, R-C-0+ BandC  A,BandC
1 OH2 OH H
+
(A) (B) © (D) (E)

20. Which of the followings is not a terpene or terpenoid?

o)
HO
(A) (B) ©) ' (D)

(E)

21. What is the sequence of bases in the DNA strand that is complementary to that
shown below?
5'-G-T-C-A-C-3'
(A) 5°-G-T-G-A-C-3°
(B) 3°-G-T-G-A-C-5’
(C) 5’-C-A-C-T-G-3’
(D) 3°-C-A-C-T-G-5’

(E) 3°-C-A-A-T-G-5°
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22. Which polymer(s) among the followings is most likely to be indicative of natural

rubber?

\%\[/\é\/]\
(A) f
B) n

M
© n
D) n
(E)Aand B

23. Which monomer would most easily undergo cationic polymerization?
CN

Ao oo = Rl
F F H

NH
o 2

(A) ®) ©) (D) E)
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24. The following reaction is a .
/\/002H 7
0 0 + CO,
p » NS
CeHs

(A) Beckmann rearrangement
(B) Ene rearrangement

(C) Diels-Alder reaction

(D) Claisen rearrangement

(E) Dieckmann rearrangement

25. What is the product of the following thermal reaction?
Z

_ﬁ
~N

Y ®) (©€) (D) (E)



