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Part I Multiple Choice (30%; 2% each)

| 1. Which of the following alkenes would produce the following molecule when treated with DCI?

ot
rraoda

A1 B.II C.II D.IV E.V

2. Predict the major product of the following reaction sequence.

/[\/ 1. HCI, high temp

2. HBr
Br Br cl
Ct\H\/ a A _J ){C‘( o B
Br Br
I I ] v v
Al - B.II C. 11 ' D.IV E.V

3. How many of the following compounds are aromatic?

N Xy N s
Do g
B.2 C.3 D.4

Al E.5
4. Which heterolysis step will occur fastest?
8r (\Br i
C / Br
@o E\ /\/\/;,
[o]
L2

1 I ﬂ'lv v v

A1 B.1I C. 11 D.1Iv E.V

5. Which of the following would show a C=0 stretch at the lowest frequency' in its IR spectrum?
e O O o] 0
A )LH )LNHQ /[Loa )J\OCH;;
I f Hi v \'
A1 B.II C.1I D. IV E.V
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6. Which of the following compounds is consistent with the following IR spectrum?
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H O O ;
RN N \/u\ ~ \)’\ -~ \\/N\«/
NH» !;1 ﬁ

I i ] v Vv
A. 1 B. 1T C.1I D.IvV E.V
7. Which hydrogen atom has the greatest chemical shift?
He O Hg
HA\AO B
r
Hp
He
A. Ha B. Hs C. Hc D. Hp E. He

8. The mass spectrum for an unknown molecule has an M* peak with a relative intensity of 100 and an M +1 peak with
a relative intensity of 9.905. How many carbons are in the unknown molecule?
Al - B.5 C.6 D.9 E. 10

9. How many distinct *C-NMR signals are expected for the following compound?

/
A9 B. 10 C. 11 D.12 E.7

10. Which of the following is the correct order of reactivity for this set of nucleophiles?
A. (CH3CH,),Culi > CH3;CH>MgBr > CH;CH,Li
B. CH3CH2Li = CH3CHzMgBr > (CH3CH2)2CuLi
C. (CH;CH;),CuLi > CH;CH,Li > CH;CH,MgBr
D. CH3CH:Li > CH;CH,MgBr > (CH3;CH,),CuLi
L E. CH;CH>MgBr > (CH;CH;),CuLi > CH;CH,Li
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11. Predict the major product of the following synthetic scheme
1. PBfg
OH 2. NaCN
Q/\ 3. LiAlH,
4. CHa0OH
A. B. C.
_:/ NHz ._N HZ NHZ

D. E.

12. Predict the product of the following reaction.
O

é 1. NaOCHa / CHiOH
2.2Zn/ Hg, HCI
\
O e O RO O
I I i '

Al B. II C. 1 D.IV E.V

13. What is the product of the following reaction sequence?
1. TsCli

CHs
O)W 2. (CHg)3CONa
OH .
CHs
’ = P O>§A/\
, OGC(CHg)z
I ] Ht
ot |

OC(CHyg)g

v Vv

Al B. I C.1I D.IV EV
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14. What is the most likely product of the following reaction?
H ;
o N_ 1. LiAlH, (excess)
O O 2. HO*
H
H N
DA GRS ® el il (e
OH O OH O 0 OH
[ 1l " v v
Al B. I C. 1 D.1Iv EV

15. A pure sample of (S)-phenylal_anine has a specific rotation of +70°. A mixture of the two enantiomers of
phenylalanine has a specific rotation of +7.0°. What are the percentages of the S and R enantiomers in the mixture?

A.95% S, 5% R B. 90% S, 10% R C.55%S,45% R D. 58% S, 42% R E. 52.5% 8, 47.5% R

Part II
Please show the major product for the following each reaction. Be showing the
stereochemistry if it exists. (30%; 3% each)

1.

OH Pd(OAc),
CuCl,
N —_——.
0,
NH, MeOH
2.
CHZNO
Qb—\_/O e
% NaOEt
3.
CO,Me
\ 1. NaH / DMF
/N -
o 2.H,0
4,
@p/CN KNH,
5.
CHj, o-
/. A
N\
/ CH3
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6.

©OH CHCly, NaOH

o) HsO'
—_——
A

t-BuQO-t-Bu
+ CCly »
A
9.
ICOzCIHg,
H COZCH3
10.
Z Al{Oi-Pr)
' i-Pr
OH 2 .
Z 0
CH;
H3C”™ "CHjy
Part 111

Please answer the following questions.

1. A student suggests the following transform. Identify the synthetic trap and propose an alternate electrophile to avoid
the synthetic trap. (5%)

OH
/
/\/\/ - M * g ~\OH

2. Write the complete, detailed mechanism and predict the major product for the following reaction. (7%)

Q E 5
N . s
\/\\ - L H , mildly acidic

2 ,/”\V,&O
(:/

3. H;0
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3. Do you think the delocalization as shown by the following resonance structures is important? Explain why or why
not. (4%)

H H H H
07" Nu o NH .0 SNH
H H H

4. Write a reasonable mechanism for the following transformation. (8%)

G O,  COEt
E;N 2
H3C\‘/U\/CC)2Et + P N¢C‘o s {

Br HyC™ o7 ~NHPh

. 5. Show how you would synthesize the molecule below using propanal as the only source of carbon present in the final
product. (8%)

6. The enol ether (A) gives one of the two enantiomers B or C as the major (>96%) product. Please show the two
possible chair-like transition states to deduce which enantiomer is the preferred product and show the
stereodescriptor for B and C, respectively. (8%)

H S
o Me 4 O
B
or




