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Part 1 f§ 57 (70%)

1. Propose a mechanism to explain how dimethyl sulfoxide and oxalyl chloride react
to form the dimethylchlorosulfonium ion used as the oxidizing agent in the Swern
oxidation. (5%) '

0
lcl) & D ©
g Cl g~
S\ ¢ — 8" + Cco, + CO+ ClI

0 o Cl

2. MHistidine analog is a heterocyclic compound with three nitrogen atoms. (2% each).
a. Which nitrogen is most apt to be protonated?

b. Which nitrogen is least apt to be protonated?
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3. Anunknown compound, A, has the formula C7H140.  Elucidate the structure of
A by scrutiniZing its IR and‘H NMR spectra, shown below. (4%)
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4. Please use the molecular orbital to explain why the back-side attack rather than

front-side attack is favored by the SN2 reaction. (5%)

5. . Show how the following compound can be prepared from the given starting material.
Draw the structure of the compound that is formed in each step of the synthesis. (6%)

f)

. . O
H,C=—=CHBr ———>

\\\\\\\\u
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6. Starting with benzene, outline a synthesis of each of the following: (12%)

OCH3
SOzH
' ’ Br

7. Does each of the following pairs of structures show the same molecule or different
molecules? (6%)

(a) | H EHs H (b) ‘ H \ H i
/\l/ r?c”& H;CH,C CH;
CHy CHy

(©)

amiio
I

OH

' : HO
(0]
HO \mcm and
CH3 and © ‘y
: O

e,
,u///, CH3 (d)

8. Draw the most stable conformation of each of the cis and trans isomers of the
following: (6%)

(a) 2-phenylcyclohexanol (b) 2-bromo-4-chlorocyclohexane

(c) 1-t-butyl-2-methylcyclohexane (d) 1-isopropyl-4-methylcyclohexane

9. Provide the mechanism for the following fo-rmation of the explosive peroxide. 4%

H 0
R-O— C R * Y- LI R—O—B—R + R—O—E—R
] .

H O-0OH
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10. Draw alternative resonance forms for each of the following and explain which is
the most important contributor to the resonance hybrid. (6%)

+ . +* »
(a) CHiCH—C=CH,  (b) CH,CH=CHCH=CH; (c) CHyCH—OCH;

11. What are the main products, if any, of the following reactions? For those where

you think there will be no reaction, give your reasons. (6%)

0 o}
(@) /U\ '+ CHOH —> (b) /ll\ + CHOH ——>
cHy” e | CHy” “NH,
o 0
(c) + CH3NH, ——> @ M +cHcon —>
CHy” “OCH, - CHy” “OCH;,

o o 0
(e) /U\ )I\ + NH;* ClF ——> ® M +cHcHona —>
o , . CH;” “OCH,

12. Ethanal gives a cyclic trimer called paraldehyde in the presence of a catalytic
amount of acid and moisture. Propose a mechanism for this reaction. (6%)

Me o Me
) o H
A e I
Me H 2 \l/ .
Me paraldehyde
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Part2 2:%88 (30%, 2% each)
1. What is the relationship between alcohols I and II?

CH
“‘\\\\0 H

They are:
A) different conformations of the same compound.
B) constitutional isomers.
C) enantiomers.
D) diastereomers.

2. Which of the following compounds are chiral?

I u : m

=G

& ’,

A) LIV, and V
B) II only

 C) HandIII
D) UI only

. T, (,,/,I
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3. What is the correct assignment of the functional groups in the following

compounds?

0
o) o) o)
" /U\ | /“\/[k
; * “NHCHj N
H
' 1 2 3

A 1= amide; 2 = imide; 3 = nitrile
B) 1= lactam; 2 = amide; 3 = imide
C) 1=lactam; 2 = imide; 3 = amide

D) 1= imide; 2 = amide; 3 = lactam

4. What alkyl group is attached to the oxygen in the following ester?
\/\“/OY
s _

A) Ethyl
B) Propyl
C) sec-propyl
D) isopropyl

5. What alkyl groups make up the following ether?

BN

A) Isobutyl and methyl
B) Methyl and butyl
C) Ethyl and isopropyl

- D) Methyl and sec-butyl
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6. Which C4HoBr compound gives a triplet at approximately 3.5 ppm in the 'H NMR
spectrum?

/\/\Br /Er/ )\/Br X
' 2 3 | 4

1
A) 1
B) 2
C) 3
D) 4

7. Diastereomers are:
A) stereo isomers that have no mirror irhag_e.
B) molecules that have at least one stereogenic center.
C) non-superposable molecules.
D) non-superposable molecules that are mirror images of each other.

8. The correct IUPAC name for the following compound is:

S

A) 2-Bromo-4-methylenehexane
B) 2-(2-Bromopropyl)-1-butene
C) 4-Bromo-2-ethyl-1-pentene

D) 2-Bromo-4-ethyl-1-pentene |
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9. The IUPAC name of the following compound is
H H ’
H CH;,
H CHs
"H H
A) cis-1,2-dimethylcyclohexane.
B) trans-1,2-dimethylcyclohexane. ‘
C) 1,1-dimethylcyclohexane. ‘
D) cis-1,3-dimethylcyclohexane.
10. 'Which structure represents (Z)-1,4-dichlorohex-3-en-1-yne?
cl /\/\/
A) cl .
Cl * 2 Ci
4
B) \)\/
J
F
C) Cl x

Cl

A\

Y

11.

A) 1

B) II
C) III
D) IV
E) V
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Which is a meso compound?

A) (2R,3R) -2,3-Dibromobutane
B) (2R,3S) -2,3-Dibromopentane
C) (2R,4R) -2,4-Dibromopentane
D) (2R,4S) -2,4-Dibromopentane

What is the index of hydrogen deficiency (or degree of unsaturation) of
compound with the molecular formula of Ci14H14Cla?

A)3

B) 4
0 s

D)6

Which of the following would have a trigonal planar (or triangular) structure?

: CH; (.;H3 : NH; BH; : Z)H3
I II III v Vv

A) LI, and IV

B) HandIV

C) v

D) ILIV,andV

To which side, if any, would the reaction below lie?’
SH ONa o SNa OH
o0 =00
———
A) to the right. A
B) to the left.



