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- 1. Choose the correct answer (2% for each, total 40%)

KFLLELENIES

1. What is the major product of the following reaction?
CHs & CHs
L HNCH,CH Iv. H3N?H_CIEICH
SCHs CHs »CHs ’
E 5 O
I cw SCH: V. H3NCH2(JIJSCH3
CHPL—&<H . CHs
H SCHs
CH N H N
3>{ \ + CH$H —— 7 I CH
CH; CH;
(A)1 B) I (C) I D) 1V E)V
2. What is the major product of the following reaction?
1 V.
. \ B
Q- 0
Br B
1. Br
T
B ’ ©
T
Q> =
o N
Benzofuran \O/ O
A1 B) 11 () 11 D)1V EV
3. Which of the following carbonyl compounds can be reduced by Hp/Raney Ni?
(A) (B) ©) D) (E)
O
Pis 0 0 O o
- o /“\oc:H3 )j\NHCHs A Cl SCHy
4. What is the major organic product from the following reaction?
L . y . o M}fh
I IV. o /{}Q_
CH;CHC CHy T %,
H:CHaCCHz z
o)
[
10 V. H2CH;CCHj3 %
& é/ J
CH;CH;CCH;3 m
N . LCH —cnccH; 1L < o
2. mo* ’ 3|CH3
i CH=CH; -
y . b -
Wl  @®I ©I OIV (B)V o ’1'—:] V2a) 3%' ;;J&ﬁ'g
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5. Which reaction coordinate diagram best represents the reaction that occurs when NaNH) reacts with
CH3COCI to form acetamide?

(A) ®) ©

/J\

(D) (E)

6. Which is the best method for carrying out the following reaction?
COCH

0—Q,

(A) TCOOH; HNO3/H2S04
(B) CH3Cl/AICI3; KMnO4/H, heat; HNO3/H2S04
(C) CH3CV/AICI3; HNO3/H2S0O4; KMnO4/H, heat
(D) HNO3/H2S04; CH3CI/AICI3; KMnO4/H, heat
(E) HNO3/H2S0O4; TCOOH

7. Which of the following undergoes solvolysis in water more rapidly?

P

8.  Which of the following compounds has a triplet at § 9.8 ppm in its 1H NMR spectrum?

(A) B) ©)
0 OH
j\)\ &f /@ N A
H NC
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9. What is the intermediate for the following oxidation?

Ho -0 HO. 0
H—L-OH o H——OH
HO-I"H .+ B, —=» HOTH . opr
H——OH red H——OH colorless
CH,OH CH,OH
(A) (B) © D)
Br__ H H H
H——OH H——OH H—+0" H—T—O=p+
HO——H HO——H HO——H o=r=
H——OH H~——OH H——OH H——OH
H——OH H——OH H——OH H——OH
—OH OH —OH — OH

10. Which compound is more easily decarboxylated?

(A) (B) o ©) o O
o
0]
4 ] fq fﬁj
N OH N N N
) )

MFLELERENES
(E)
H
"
HO——H
H——OH
H——OH
—OH

r?“

11. Order the Keqs of the following compounds from the largest one to the smallest one.

[X at equatorial position]

Keq = [X at axial position]
X
a=CH,
TR — Tk el
c=I
X d=0H

(A)a>d>c>b B)a>d>b>c (C)a>b>d>c (D)a>c>d>b (E)yd>a>b>c

12. List the following compounds from highest boiling point to lowest boiling point.

a b c d e
' CO,H
N Lo e
NH, H OH
(Ayc>a>d>b>e¢ (B)a>c>d>e>b (Cc>a>e>d>b

(D)a>d>c>b>e (E)c>d>a>b>e

O
x. b
fg,:’%‘\ﬁl’ﬁ SR
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13. In the following reactions, the product of which does not show the same configuration as reactant.

b 0]
a OOH C
/\/(H Hy, PA/C /\/6 (IC, ~H  SOC
it —_——————— - &
CH5CO,Et ChiCly OH
d .
WH 1) PBr3, pyridine - \/k H ) TsCl, pyridine
OH  2) NaOCH,, CH,OH OH  2) NaOCHs, CH3OH
(A)a,b,d (B)a,d (C)d, e (D)a,d, e (E)b,d

14. The product of Sy2 reaction of (35,45)-3-bromo-4-methylhexane with CH;0" is

(A) (B) ©) (D) (E)
- - H
é 5
HCO——H H3CO~CH H——OCHj H——OCH; HM3
H——CH H;C——H 3 H
HaC——H H——CHj 3 3
- - ~ -

15. Which is the most possible reaction product of the following reaction?

—N%» product
' : DMSO
D)
/\)\’(()CH?’

16. Which reaction will give ku/kp >1 (showing isotope effect)? (k: rate' constant)

D)H O
NIH shift NIH shift
Pa)HC o (D3) H,C (Da) HsC (D3) HsC
S S N
3 Hs 3) M (D3) HaC 3T
(A)a,c (B) b, ¢ (C)b,d (D) a,d (E)d

17. Which of the following compound reacts the fastest with HBr?

(A) (B) ©) (D) (E)

i%@ﬁ




LHEPARL A% 103 LEEmllEs 2R XA » \ 8 51 &

M ALEE A B A2 1002) KALSRENIES

18. When 3,3-dimethyl-1-butene is respectively treated with the following reagents, which reagent set will
give the same product?
a. 1) Hg(OAc),, HoO/THF; 2). NaBH4
b. H,O, H2SO4(cat)
c. 1). BH3/THF; 2). H,O,, NaOH, H;O
d. 1). H3CCO3H; 2). NaH then H
e 1). 03, CHyCly, -78 °C; 2). Me,S
(A)a,b,d B)d, e (C)a,d (D)a,c,d (E)b,d

19. Which of the following contributes to make AG® more negative?
(A) use of a catalyst (B) a more positive AH®
(C) a more positive AS°® (D) a larger rate constant
(E) none of the above

20. Order the C=O stretching vibration of the following compounds from large wavenumber to small

a b c d d
0 0 6] o) 0}
0 NH | 0 O
=
(A)a>c>d>e>Db (B)e>a>d>c>b (C)a>b>d>c>e
(D)e>c>b>a>d (E)d>a>b>c>e

wavenumber

I1. Please provide the major products of the following reactions (3% for each answer, total 33%)

i (CH,),CuLi
Br THF
O
b e 1)

O
2) Br, Pd(Ph3)4

B

NaOEt, benzene

O ,
: < + /H\ X C (indicate stereochemistry)
OMe
4 /O\ % EtONa
- EtOH

1) Grubbs' cat

M 2) MCPBA . -
5. X — E (indicate stereochemistry)

3) H*, CH30H

w

‘e
’

4
i
B
2
s

(g
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6. Compound F is respectively treated with reagents and the resulting products are shown
in the following. Please provide the the stereo-structure of compound F.

(molecular formular for X and Y is C;H,,Br)

(+)»-F (C;H,4Br) HBr X + Y
optically active optically active a meso compound
’ l tBUOK
1 molar e
BUOK tBuOK q
1 molar eq 1 molar eq (+)-F
1) O, CH,Cl,,
-78 oC
V4 -~ 2CH0 * Oﬁ?O
(CHig)  2)thenMe,S  (formaldehyde)
O
7 HN | HNO,
o rl\j H,SO,
H

8. (a) An unknown compound-H has the formula Cg§H10OS, and is known to contain a thiophene ring. The

proton NMR spectrum of this compound is:
d 0.98, triplet, 3H; d 1.74, sextet, 2H; d 2.80, triplet, 2H; d 7.04, multiplet, 1H; d 7.55, multiplet, 2H.

What is the structure of this unknown H?
(b) How can the unknown H be prepared from thiophene?

9. Cedrol-1 is a terpene that is isolated from essential oils. (a) What class of terpene is it? (b) Mark off the

isoprene units in I.

10. A decapeptide-J undergoes partial hydrolysis to give peptides whoée amino acids are shown bel'll
Reaction of the decapeptide with Edman's reagent releases PTH-leu. What is the sequence of thé

decapeptide-J? A
(1) Pro, Ser (5) Glu, Ser, Val, Pro
(2) Gly, Gly (6) Glu, Pro, Gly

(3) Met, Ala, Leu (7) Met, Leu

(4) Gly, Ala (8) His, Val

L
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III. Please provide a suitable reagent or a set of reagents for the following transformations (3% for each answer,

total 27%)
L Ho ™" er RA HON\
RB HO QH
2. — H3C—-C—-C—CH,
H H
a meso compound
O‘§/
3. @ RC H?/n.-@ + enantiomer
@)
///H
@)
RD1 o RD2 OH

/\)\/\NHZ

5.
3 steps /\r\ |
l

l_
O RF2 N—hIH
6. HCO- \/”\OCH —_— = 0
H,CO 3 2steps N OCH; 3 steps
Ph
H
0= —O
H—1—OH HO——H
7. HO—H RG H——OH
H——OH 3 steps H——OH
H—t—OH —QOH
—OH p-arabinose




