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1. For each of the following compound, identify the more stable isomer.

) (D) (IID)
(A) (1) cis (I1) cis (IIT) trans
(B) (D) trans (11) cis (I1I) trans
(C) (D) cis (I) trans (110) trans
(D) (@) trans (IT) cis (I1I) cis
(E) (D) cis (1) cis (I1I) cis

2. Which of the following is the staggered conformation about the C1—C? bond for the following

structure?
i
CH,;CHCH,CH,4
17 2 3 4

I CH; HE

L H cmeH 3 H
Chy 243 CHy CH,CHj; C%}K:::B
H ' CHy - H gy

NVoen i B e
H £ H CH L H,

(A) T (B) II (C) II (D) IV (E) V

3. Which is the enantiomer of the compound shown below?
H

vCuu“"‘ :
H c'/[\CHQC‘I
(A) B) ©)
CHoCl CHy al
e ‘ N""" L)
e /l\,,, H /J\C, ClH, G }\GHJ
HaC CIH,C H
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4. Which of the following carbocations would be expected to rearrange?
(A) B) ©) ) 42
CHs3 CH, _
i < g
5 CH3;CHCHCH; CH,CCH,CH;  CH3CH,CHCH;
+ + -

5. According to the Hammond Postulate, which of the following is correct?
(A)The transition state of an endothermic reaction step will be more reactant-like than product-like.
(B)The intermediate of an endothermic reaction step will be more reactant-like than product-like.
(C)The transition state of an exothermic reaction step will be more reactant-like than product-like.
(D)ALI transition states are more product-like than reactant-like.

~ (E)AI transition states are more reactant-like than product-like.

6. Which of the following reagents can best be used to accomplish the following transformation?

©/\/\ ? ©/\/\/OH
(A) 1. BH, THF 2. HO, H,0,
®)H', H,0
(C) 1. Hg(OAc),, H,O/THF 2. NaBH,

(D) 1. Hg(O,CCF,),, CH,OH 2. NaBH,
(E) NaOH, H,0

7. Which of the following is the final and major product of this reaction?

©/ Hzo,k H2804 » 2
HgSO, |
A)

R
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8. Identify the correctly drawn arrows.

(@

(A) bH —k,H— H—CH, — CH, : -

Q
i
|
)
T
()
i
@]
=L,

&

(B) CH. LH——L,H —# CH,=CH—CH=—=CH,
@

(C) f\ —CH — (CH,=—CH—CH=—CH;
27 /TN ®

(D) CH,—CH=CH—CH. —— (CH,=—CH—CH=CH,

(E) CH:—CH=CH—CH; —* CH,=—CH—CH=—=CH:

9. Rank the following compounds in order from the strongest acid to the weakest acid:

OO0 () N, (D ©/OH (IV) H,0

(A) PI>II>TV
(B) I>II>TV
(C) [>TV
(D) I>II>1>1V
(E) I>I>TV>1

10. Which of the following compounds will undergo an SN2 reaction most readily?
(A) (CH,),CCH,I
(B) (CH,),CCl
(C) (CH,),CHI
(D) {CH,),CHCH,CH,\CH, Cl
(E) (CH,),CHCH,CH,CH,I

. k “/—a
11. If the electron ionization (EI) method is used to bombard pentane, which of the following | ::’,}Q»
molecular ion (cation, m/z) will be the weakest ionic peak in mass spectrum? ’:: )
(A)43 (B) 29 (C) 57 (D) 15 (E) 41 ‘-:5“;;'
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12. Which of the reaction conditions cannot be used for the following deacetylation?

AcO HO
Aﬁg&%sph —condiions . Hﬁ,}&@psph
AcO HO

(A) catalytic amount of HCI in MeOH

(B) catalytic amount of NaOMe in MeOH

(C) catalytic amount of NaOH in H,O

(D) one equivalent of CH3NH; in DMF with heat

(E) two equivalent of CH3NH3 in DMF with heat

13. Which of the following reactions can lead to the formation of an amide with higher than 50%
yield?

0
| EtNH, (1 eq) ——>
R/U\Cl 2{led) =,

-+

=0

EtNH, 1eq) ———
R~ TOH 2 rt.

1 EtNH, (1eq) + DCC —— >

O
L '
R” “OH r.t.
I
V : —
M och, + EtNHp (Teq) ——
I |
V —_—
R OH EtNH, 2eq) - rt.

eq = equivalent, rt = room temperature
DCC = dicyclohexylcarbodiimide
A LILIIvV,v. @B)LILIV,V oLu,v O LIOLV (E) IH, v

Cxs =
SHEARA
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14. How many stereoisomers are formed in the each of the foHoWing transformations.
Vv

1) BHy/THF
2) H,0,, OH-

Br, (CH3)5CO" Br;
= el | ~ I
hv

1) O3, -78 °C

2) (CHa3),S

3) H3CMgBr (excess)
4) H;O"

v

(A) .2, I1:1, IIT:2, IV:1, V:2
(B) I.2, I1:2, I11:2, IV:2, V:4
(C) I:2, I1:2, 1I:4, IV:4, V:4
Dy 1.2, Tk1, k4, 1v:2, Vi
(E) L:1, II:1, II:2, IV:2, V:1

15. Three reagents are proposed to be used for the synthesis of a-hydroxy acid. Please select the

most suitable set of reagents for this transformation.

i |' I 1 OH
R™ >l R” CO,H
(A) 1. LiAlH,, -78 °C II. NaCN, DMF III. HCI, H,O
(B) 1. NaBHy, 0 °C II. NaCN (excess), HCl  III. KMnOy

(C) 1. LIAI[OC(CH3);1;A1H, -78 °C 11 NaCN (excess), HCl  III. HCI, H,O
(D) L. [(CH;3),CHCH,,AIH, -78 °C L. NaCN, HCI (excess)  IIL OsO,
(E) 1. LiAlI[OC(CH3);]:A1H, -78 °C 11 NaCN, HCI (excess)  III. HCI, H,O

16. You are going to use reagents I, II, and III to prepare IV. Choose the most suitable reaction

conditions to achieve the synthesis.

’

0O O OH
0
LDA /lH< .
I [l i v Y

i
iy
)

B
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(A) I is slowly added to II. Then, I1I is slowly added to the above mixture.
(B) 11is slowly added to II. Then, the above mixture is slowly added to III.
(C) 11 is slowly added to I. Then, III is slowly added to the above mixture.
(D) II is slowly added to I. Then, the above mixture is slowly added to IIIL
(E) 11is slowly added to III. Then, II is slowly added to the above mixture.

17. Each of following reactions represents an example of a name reaction.

' @)
t P
|. HCHO + HN race N
acxd |

concentrated
NaOH

\\/)L \7/ﬂ\ . g O OH
n —s
OCH, OCHj

~ CO,CHs

_NaOCH,
<::>}_CHO " H, CHsOH
) NaOCH
_rhco/l\/”\v/\ﬂ/OCH L (%]VJKOCH3
BT
\/U\ 1) NaOCH3 o
——>
OCHs  2) HCl \\/M\TJKOCHa

Please select above reactions to match the following name reactions (by the same order)
a. Dickmann condensation b. Knoevenagel condensation
¢. Mannich Reaction d. Reformatsky reaction
(A) a:VIL b:V, c:I1, d:II1
(B) a:VIIL, b:V, cII, d:IV
(C) a:VL, b:V, c:I, d:1II
(D) a:VL, b:V, cII, d:IV
(B) VL V., cl, &IV

X e
SR EARAA




LA RS S 4 106 845 S8 L4 4 R
M LS A B AL (1002) 4 X 87 47| ®
MEEMHEREENES > FERMALE S EANAL

18. Provide the major product of the following transformation.

FeBrs_ (CHyCHyCHy)pCuli  HNO;
Br2 HzSO4

Br NO, NO, Br
NO
() (B) (© * ) E) e
NO, Br

19. Identify the condition(s) that will not work for the following reaction

0
(A) a. \)J\CI ,AICl, b. H,/Pd

B)a. ~_~ o +AlCk
0

(©) a. \)kcn LAICI; b. HS” ™" sH c. Raney Ni, H,

OR

|
(D) a. FeBr;, Br, b. /\/B\OR’ PdL,, base
)

(E) a. HNO,, H,SO, b. NaNO,, HCI c. \/U\ClvA'C's d. HoNNH,, OH-

20. What is the major alkene formed in the following reaction?

\Cj heat CHs  Ag,O

H,O
N = ) 2
G 2
| £
m>/K/\ @)/\ﬁv?@)/L%§ %‘ﬁ’
.

| —
(D) 7]\'/ (E) e~ i

o @A R
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1. Please complete the synthesis of the following compound by providing chemical structures or

names of A, B, C and D. You should use olefin metathesis reaction in the synthesis. (12%)
D (@]
A+B —>» C —>» &5
L]

2. An alkyl halide reacts with an alkoxide ion to form a compound whose 'H NMR spectrum is shown

below. Identify the alkyl halide and the alkoxide ion. (8%)

10 9 8 7 6 3 i 3 2 1 0
8 (ppm)
——— ffeqiiency

3. Provide the intermediate structure (Compound E) of the following transformation. (4%)

H ) "
)@/ ocH, 1) Hy, PUC P
H S, T 2) H;0* 1) Base

v OHO Compound E
/ 3) CrO, 2) OH-, H,0 H 0

heat HO

4. Provide the major product of the following reaction. (4%)
S 1) HNO,, H,S0,

: Compound F
\ /? -2) Br,

5. Provide the reagents for the synthesis of target compound. (12%)

reagents OH
S » %
— m VE S
- H
(racemic compound) RO\




