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Part I. Multiple choice (one answer only, 30%)

1. Which of the following is the energy diagram for the following reaction?

OH
O=-C
| I | A |
[y ~ N
/ | L
| / T A L S - \
\ AN
) A 1 c o
A) A B).B C).c D).D E). none of these

2. Which of the following is the strongest nucleophile?

>% >€ S MeOH Meo~
A B.

G D.

A). A B).B C).c D).p E).can not compare

3. What set of reaction conditions would favor an Sx2 reaction on 2-bromo-3-methylbutane?
A). weak nucleophile in a protic solvent
B). weak nucleophile in an aprotic solvent
C). strong nucleophile in a protic solvent
D). strong nucleophile in an aprotic solvent
E). none of these

4. Which of the following would you expect to have the most negative AS?

o]
A ZSOH \@ B. NH —— /Ll

0
R TR )CJ_—I D A e U
A). A B).B C).c D).p E). can not compare

5. What is the percentage of the R enantiomer in a sample of carvone that has 2 specific rotation of =20, given
that the specific rotation of (R)-carvone is =617
A). 20% B). 66.5% C). 33.5% D). 61% E). 55%
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6. Which of the foliowing is a comrect Fischer projection of the following compound?

OH OH HO——H HO——H H——0H H——0OH
A i H—0H H——CH H——OH _  H——OH
m * HO——H " HO—H ©  j—-oH — H—OH
HO——H H——OH HO——H H——OH

A) A B).B C)

.C D).D E). none of these

7. Which of the following is the most stable isomer?

A,

A) A B).B C)c D).D E). can not compare
8. Which of the following solvents can be used with (CH3);CLi?

A). CH;CH,0H B). CH;0H C). H;0

D). Liquid NH; . E). CH3(CH2)4CH;

9. Rank the following bases in order of decreasing basicity.

e e e 0 .
HC=C: CHyCH0: CH3CH, HoN: Hzc:cpcf)
I I it v v
A) M>1>V>TT>1V B). MI>V>IV>I>1]
C). V>I=II>1I>1V D) M>IV>1I>V>I

E). IV=1I>I>1I>V

10. Which of the following is the correct name for the major product of the following reaction?
v
e
Bry
A). (28, 3R)-1,2-dibromo-3-methylpentane
B). (5)-2-bromo-3-methylpentane
C). (R)-2-bromo-3-methylpentane

D). (5)-1-bromo-3-methylpentane
E). 3-bromo-3-methylpentane
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11. Which one of the following represents the LUMO of 1,3,5-hexatriene?

PR R
H_W_B_B_QB_W

A)1 B).1I C). I

D). IV E). V
12. Which of the following best describes the stereochemistry of ring closure and the product for the
following reaction?
\\/\/\/\ hyv

A). isrotatory, cis-3,4-diethyleyclobutene
B). conrotatory, cis-3,4-diethylcyclobutene
C). disrotatory, trans-3,4-diethylcyclobutene

D). conrotatory, trans -3,4-diethylcyclobutene
E). none of the above

13. Which one of the following compounds is most acidic?

000

A). 1 B).II C). D). IV E). can not compare

14. Which one of the fo].lowmg compounds will undergo the fastest Snl rcactmn'?

Jayele

A). I B).II C). il D}. v E). I'and I
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15. Which one of the following compounds would be least reactive toward electrophilic aromatic
substitution?
o
I
NOy OCH; [+} CCHy CFy
1 i ity v v
A).1 B). I C). 111 D). IV E).IVand V

16. Which of the following compounds would undergo racemization in presence of a base?

Q o]
)Lﬁa,, H )L"t-\. H

A). 1 B).II C). 1L D). IV E). I and IIT

17. Rank the following carboxylic acid derivatives in decreasing order (most to least) of reactivity towards
nucleophilic substifution.

0 o 0 0 o
)1\:,/“\ \)kNH, \)J\O/ \)Lm
1 I il v

A). IPIV>TIETT B). I=III>IV>1 C). I>II>T>TV
D). I>IV>II>1 E). IV>I>T0>11

18. Protons Ha and Hp in the following compound are

A). Homotopic B). Enantiotopic C). Diastereotopic
D). Mesotopic E). none of these
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19. How many signals would you expect 1o Find in the '"H NMR spectrum of the following compound?

A

[a]
A). 4 B). 5 C).6 D). 7 E). 8

20. Which of the following amines will form an enamine with aldehydes and ketones?

o
H N/ N
PN IS
. : ! 1 v
A). 1 B).1I C). III D). 1v E). II and III

Part II. Provide the (major) product for each of the following reactions. Be showing the stereochemistry if it

does have (36%)
1. 2.
Br
S\ 4 1.MaOE, EtOH, 70°C Br
()i NaSH

2a. O3 CHzClp, 78°C S
2b. dimethyl sulfide

3. 4,

) OJ\/
HiCO H. o CHOCH,
= — .
g, oM H
. 6. .

Na, CH5OH
__N_ﬁ;—b 1. excess CH4

T 2.A9,0, HQ
T 8
A 8nQ
{4 i - B"O\(j CHCI5, NaOH
2 810\
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JJ\ O R’ eOH SO,Ph _1&._
RT WY > 2. PAChO
H o 3. Ac,0

11.
s
“, + R PPh
= ~~Tha
QHC 0 o] Tay
12. '
U\ 1. NaOCH,CH 4 MaOCH2CH 4 H40*
/‘\0 0/\“ -

2. Br A
B

Part ITI. Please answer the following questions. (34%)
1. Following nucleophilic addition of carbonyl compound was carried out with different nucleophile. It was
observed the results are quite different in yield. Explain these observed results. (7%)

a NaBH;  H_OH Ho_ H
PhJKrOMe —_— Fh}\rcmne ph>\rOME

T3% 27%
- MezMg Me, _.\OH HO, _Me
P Me — > PH OMe PHH/OME

1% 90%
2. It was observed that aldol reaction involving enolates having the’ trans’ arrangement prefer to form anti-
products, while enolates having ‘cis’-arrangement give mainly eis-products such as shown in the
followings. Explain these observed results. Note: using the different chair-like transition states. (7%)

o
o oH 0o oH ©
JU J\‘/Il\ oML, H'u\nz J\)L
omL, H” “Re R? X 5 R X
Rt \{J\ —_— R! = "X "
X 2,3-5yn A 2.3-anti

X =COR, SR, alkyl
M =Li, B, Ti, Sn, etc.
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3. Provide stepwise synthesis for the following (6%)

)

H H
O -0

i

H H

below. Account for your answer. (8%)

4. How can this transformation be carried out using only heat or light? (6%)

e

._'-.-.:__ & 1.

I
1

T

P 4

P
T

5. Identify the compound with molecular formula CsHioO that gives the IR and 1H NMR spectra shown




