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1. CANDIDATES SHOULD BE PREPARED TO PRODUCE, UPON
REQUEST, THEIR LIBRARY/AMS CARD

2. READ AND OBSERVE THE FOLLOWING ADDITIONAL RULES:

No candidate shall be permitted to enter the examination room after the
expiration of one-half hour, or to leave during the first half-hour of the
examination.

Candidates are not permitted to ask questions of the invigilators, except in cases
of supposed errors or ambiguities in examination questions.

CAUTION - Candidates guilty of any of the following, or similar, dishonest
practices shall be immediately dismissed from the examination and shall be liable
to disciplinary action: total /100
a) Making use of any books, papers or memoranda, calculators, computers,
audio or visual cassette players or other memory aid devices, other than those
authorized by the examiners. grade on
b) Speaking or communicating with other candidates final (/100)
¢) Purposely exposing written papers to the view of other candidates, The plea of
accident or forgetfulness shall not be received

3. SMOKING IS NOT PERMITTED DURING EXAMINATIONS

Molecular models may be used during this examination
Calculators may NOT be used during this examination
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1. a) Circle ALL of the compounds below that would react with NaOH.

H Cl 0
= CH3CH,SH @
B Fy

CHs

0
NH
Cl 2 W HsC—~C=C-CH,
NH, o)

b) Rank the structures below from the most acidic (#1) to the least acidic (#5). Put your
assignments in the boxes below the structures.

OH o o] o
NH, ( 7 / Y
OH OH

c) Circle AND name all of the functional groups in the molecule shown below.

o OCH,3
CH,0

NH
CH,




d) Draw all of the achiral isomers of methyl-hydroxy-cyclohexane (i.e. cyclohexane with one
hydroxy (OH) group and one methyl group). In each case, clearly show the isomer in its most

ior;. Draw each isomer only once.

e) Complete the structure below to show a meso compound with the formula C3H4Cl,Brs.
Show all atoms (inciuding hydrogens) in final answer.

f) Draw all reasonable resonance structures that will stabilize the carbocation shown below.

/




g) Consider the conformations about the C3-C2 bond of the molecule shown below (view

as indicated by the arrow). Draw Newman projections to indicate the most and least
stable conformations of this molecule.

most stable least stable

h) Compound 1 is chiral and has the formula CgH4,0,. Treatment of compound 1

with H30" gives one molecule with the formula CH,0 as well as one molecule of
compound 2 that is chiral and has the formula CsH4,0,. Treatment of compound 2 with
CrOg/H30" gives compound 3 which is achiral and has the formula C5H;90,. Draw
compounds 1-3 in the boxes below. For chiral compounds you may draw either enantiomer.

compound 1 compound 2 compound 3




2. Name the following compounds using IUPAC nomenclature, including as necessary
designation of stereochemistry.

e,
0,'

CH3




3. Shown below are a number of pairs of structural formulas. In the box below each pair,
place the number (related to one of the terms listed below) that best describes the
relationship between the two structures.

NOTE: Each term may be used more than once and not all of the terms need be used.

1. constitutional isomers 2. diastereomers
3. identical 4. enantiomers
(@) CH,0OCH4 )CiZH b) OH
. "7 (0] 0
CHg" )\Br Br**™ § “CH,OCH, m m/OH
HOzc HsC
(c) (d)
HsC S e, CHs
0 CH; HsC 0
(e) )
HiC CH; cl
- Cl 0
gy ' Sy
F (0] (0]
F H3C




4 a) Complete the following scheme by filling in the boxes with the appropriate structures.

0 1 equivalent
)J\ NaOH
CHj 0} Tty e

transition state intermediate

|

product transition state

b) All of the different stereoisomers of 1-chloro-3-tert-butyl-5-methylcyclohexane were
treated with sodium methoxide in separate reactions. Only one of these isomers, called
compound 1, underwent a rapid reaction to give compound 2 as the only product.

1
caonformation that would lead to the rapid formation of product 2 (you may draw either
enantiomer of compound 1).

/ fast
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1) in
a)
HgC'C\CI , AICI3

——
2) MeOH, H+

0~ Na*
b) \/Br _l__/—
o) _—

1) PCC, CH,Cl,

C) HO“I--O‘OH o
2) NaBH,

3) mild H* (work up)

d) — Br MeOH, H+
_
heat

e) o]
gr 1equiv. NaOH

HO ——

SN

H CHy

f
) oH 1) H,SO,

———
2) Bf2

9) N o HzO*
/\r .




6. Using any of the starting materials shown below as the ONLY carbon sources, as well
as any additional inorganic reagents you require, outline syntheses of the following
compounds. No mechanistic information is required. There may be more than one correct

answer in some cases.
Available Organic Starting Materials

Cl Pt & ":Oj ‘)
* O

b)

©/\/\



6. continued... Available Organic Starting Materials

0
O
s 0
@ /\/ HQNWNHa MOH
c) ﬁ o
I
(—NH—(CH2)5—HN—C—(CHz)a"'C_)
n

nylon 55 (a polyamide)

7. a) Draw a mechanism that can explain how the following reaction takes place.

It is not neccesary to show any transition states.

H,SO4
(et e B
A

10....



b) Draw a detailed mechanism for the reaction shown below. It is not necessary
to show any transition states.

0 H* 0 0
—_——-—————)
Ho_~ A _A~_OH QO

c) Draw a mechanism for the transesterification reaction shown below. It is not
necessary to show any transition states.

(0]
0 H*, CH3OH
3

The End




