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1. Give the [UPAC name for the following two compounds.

| I A
A > "

Compound 1 Compound II
(A) | Tricyclo[1,2,3]octane (R)-3-Iodo-6,6-dimethyl-cycloheptene
{B) | Tricyclo[3,2,1]octane (8)-3-Iodo-6,6-dimethyl-cycloheptene
(C) | Bicyclo[3,2,1]octane (R)-3-Iodo-6,6-dimethyl-cycloheptene
(D) | Bicyclo[1,2,3]octane (5)-3-lodo-6,6-dimethyl-cycloheptene
(E) | Cyclo]1,2 3Joctane (R)-3-Iodo-6,6-dimethyl-cycloheptene

2. Using the following data to calculate the ring strain (kJ/mol) in cyclobutane.
If, the heat of combustion of cyclobutane: 2810 kJ/mol and the heat of combustion of butane: 2830

kJ/mol.
The heat of combustion of cyclopentane: 3500 kJ/mol and the heat of combustion of pentane: 3530

kJ/mol
@i [®mf2o O30 (@) 40 () [50 ]

3. For the following two compounds, pick up the mos? acidic H in each compound.

i . g2 H3
H! —
M —é“a H17>_&
H? H? \ "
A :H B )| I B (D) | I: H* () | L ¥
14’ I B 11 12 Iy 11 H*

4. Calculate the strain difference (AE) between the two conformers of
~ trans-1-tert-butyl-4-isopropylcyclohexane, by how much (kJ/mol) that one is favored than the
other? |
If each one strain of 1, 3-X-H diaxial interaction jn monosubstituted cyclohexane (kJ/mol) is:
X:CH3=38; CHyCH3=4.0;, CH(CH3)=4.6; C(CH:);=11.4
[(A)] 6.8 | B)]9.2 [ ]136 D) [160  1®E][320 ]

5. Which following pentenc isomer is more stable?
i ] ] v

A |1V | ® 1 [© 1 LM 1 [(B) | All the same
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6. The optically pure tosylate of 2,2-dimethyl-1-phenyl-I-propanol ([(x]D = -30.3°) was heated in
acetic acid to yield the corresponding acetate ([o]p, = +5.3°). If complete inversion had occurred,

the optically pure acetate would have had [o)p = +53.6°. What percentage of racemization
occurred in this reaction?

(@ ]10 [ ®) [20 [ (©)[50 L@D)]80 [(E)[9% ]
7. For the following four compounds, how many are chiral compounds?
AL H B. C. li:n o'
[+
—\ L _“\\H wOH
HsC” A /c_c_c\ \Qg
OH
IO [(® 1 [(© ]2 IOIE (B4 |
8. Assign the configuration of compound X's charility centers
CO,H
HzN\é Z/OH
Cs,
Ho"incozH X
(A) | C2:R (B) | C3:S _ ' (C) | C2R (D) Cz S (E) | No Chirality
Ci:R Ci:S Cs:S centers

9. meso-CH(Br)(Ph)-CH(Ph)(Br) was treated with KOH in ethanol, what will be the major product7
{Ph is C¢Hs; phenyl group)

(A) | H ' (B) | Br Ph [ (C)] H H (D)| H Br (E)| H Ph
P’ :H ' Ph" _ :Br Ph'. - :Br ph; - :ph PR T gy
10. For the following two alkenes, assign it’s (E,Z) configuration. 7
\N CH,OH OZH /.g?._'i
—— -~ S
S \: TT c"--OH e |
g (nltrlle) .!1 o K:m- |
Eor2) Eorz) e |
I.Z (B) | LE (O | LE D) | 1.Z (E) | None of YL
(A) | IILE 11 Z ' ILE .z above answer T
11. For the following two questions in'the Sy2 reaction of alkyl bromide, select the correct answer.
I. Which nucleophlle will exhibit higher reactivity?
{.‘E . 2k -ﬁ,},\& un
- X o F ﬁ" F\RS
I-1. OH I-2. SH pcA |

II. Which alkyl bromide will show slower reactivity, when it reaction with C17?




LEHEAE S5 105 25 FR L0 % 4 HAE

W ALRE B AL (1002) 26 75837
SCRIBM A N R F IS o SRR A R Py

II-1. tertiary alkyl bromide (CR3Br) II-2. neopentyl bromide

None of

(A) | LI-1(OHY) | (B) | LI-1 (OH) [(C) | LI-2(SH) | (D) | LI-2 (SH) | (E)
II:11-1 I1:11-2 II:11-1 1I.11-2 above answer
12. What will be the major product in the following reaction?
Aﬁ D,
—
PtO,
(A) (B) (C) o | (D} (E) | None of above
D up - o answer
2 i "% D £
D D
13. What will be the major product in the following reaction?
KOH
-
cl Ethanol
(A) /E (B) OH [(© %O»: (D) ‘%@i‘“ ®) %O:
YR

14. Which following isomer of CsH;08 will show the best fitting with the following '"H NMR data:

6 9.73 (1 H,s), 8.48 (1 H,dd.J =5 and 4 Hz), 776 (1 H,dd,J=8and 5Hz), 741
(1 H,dd, J = 8 and 4 Hz).
(A) Ei (B) ©<\5 < 5 D) | S & 5
e || L >

15. Hydration of terminal alkyne via two kinds of procédures (I and II} might produce different

products.
1, 1250418804 otone or Aldehyde ? Procedure I Procedure 11
_Hzo (A) | Ketone Ketone
R—="—H — (B) | Ketone Aldehyde
In. &0‘. Ketone or Aldehyde ? (C) A]dehyde Ketone
L . NaOF, Hz0, D) | Aldehyde Aldehyde
‘Select the major product for each procedure. (E) | No selective No selective

16. Which of the following is the structure for aziridine?

(A) A

17. Give the major product of the following reaction..

NH
® L

O
(®) L

0
D) £
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A
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. Ci o
L e KW, N Dc [N‘\S | @\3\“
(a4 R o (®) (C) D H (B) H

18. The following reaction can be classified as:
SN T N
(A) oxidation  (B) hydrogenolysis  (C) hydration - (D) hydrogenation (E) hydrolysis

19. Ozonolysis-reduction of an unknown alkene gives octane-2,6-dione. Give the structure of the

original alkene.

(A) O: (B) \G/\ (C) O/\ (D) o (E) @(/
20. Give the major product of the following reaction.
:>:O . g NH, ”
0 0 '
' = T\_OH o
ST O . By
N"Ph © _>_ \_pn ®) ‘><N HN—

a) ~ " (B) H H “eh (E) Ph

21. Which of the following amino acids does  have a hydroxyl group within its side chain?
(A) glycne  (B) leucine  (C) threonine (D) asparagine (E) proline

22. Give the major product of the following reaction.

0 (1) LiAIH,
Hac.\ — >
(2) H,0
TsCy AN e HsC i
(A) H (B) NH: ) 0P (D) HO >~ @) o

23. Which of the following compounds is the most acidic?

o) 0o 0 Hy 0 o

(A) H3C)LH (B) H3C

W

RN

e

Y,

)J\/U\OCH:; (©) HyC™  "OH (D) HsC™ O CHa (E) \)J\/

-+ 24. What class of organic compounds results when cyclohexanone reacts with diethylamine in the

o HEARA

na

presence of trace acid?
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(A) cyanohydrin  (B) semicarbazone (C) imine (D) enamine (E) oxime

25. Arrange the following phenols in order of the decreasing acidity.

COCH
HO HO OCH, HO CI COCH, ® HO HO HO
OH Cl ~" “OCH

COCH3

HOQ > HOO >Ho©0(; @z:%@) @ HOO O @
B o iAo N oo

26. Give the major product of the following reaction.

NH; 1. NaNO,, HCI, 0°C
[:::]/ 2. Hy0* ?
NO; Cl OH NH,
(A) @ (B) © (©) @ D) © (E) ©

27, Give the major product of the following reaction.
CH3CH,CH,Cl

AICH;

(A) ©\Cf (B) (C) ©\A D) 6\/\@) no reaction

28.  Which of =’[he following is aromatic?
NG -
(A) @ (B) Q (©) Q% D) E:S (E) QO

1 29.  Give the major product of the following reaction.
o CHO
\/\/OCH3 . W A

———

OCH, OCH, OCH,

\j\/ (B) CLCHo (©) \/\\/\/ D) O C)(E) OCHO

30. Anomers of D—glucopyranose differ in their stereochemistry at:
(A)C1 (B)C2 (O)C3 (D)C4 (B)Cs. E Lo A

"
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1. For the following reaction, using curved arrow (f‘) to show the details of the reaction

mechanism.
The cationic (for example, BF; as catalyst) polymerization of propylene (propene) contains

initiation (2%} and propagation (3%). (No need to show termination)

2. According to the following mass, IR and NMR spectra, please provide the structure of this
compound. ARIELAT ey RFEEMRM LIS B EE
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