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1. Name four functional groups present in the compound

OH 0o

\)\fon

........................................................................... (4 marks)

2. (a) Draw Newmann projections illustrating the staggered and eclipsed conformers of
ethane. (2 marks)

(b) Explain why conformers of ethane in a staggered conformation are more stable
than in an eclipsed conformation. (3 marks)

................................................................................
--------------------------------------------------------------------------------

................................................................................

3. Ethoxyethane and l-butanol are equally soluble in water, but the boiling point of 1-
butanol is 83°C higher than that of ethoxyethane. Fully explain both of these observa-
tions.

.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................
....................................................................................
.....................................................................................

.....................................................................................

(6 marks)
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4. IHudin, an anti-tumor, antibiotic substance is shown below.

CHaz

(a) Identify and label with an asterisk all of the chirality centers in illudin. You will
lose marks for each incorrectly labelled carbon.

(5 marks)

5. Give systematic names including stereochemical designations (R, S, cis, trans) when
required for the following molecules.

(a) B N
Cl .
(B) T N N e e
CHs H
L6 ) <
(c) . \\}C—- C\’
r
l'{ CHs
O

(6 marks)

6. On the basis of ring strain, cyclopropane, is expected to be less stable (more reactive)
than “planar” cyclopentane. Explain this statement.

.....................................................................................

.....................................................................................

.....................................................................................
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7. Indicate whether each of the following pairs of compounds are identical, enantiomers,
diastereomers, constitutional or conformational isomers.

I F

(a) and
BrY/ C B/ N1
F
/\);\/\/ !
(b) X S and NW
H H
(C) H CHj; and HiC CH;
CHs H
HOOC H ¢ H COOH
(d) \, OH and OH&.C_
7 N\ / WH
(0] COOH HOOC \OH

OH

OH
(e) CH3\©/CH3 and CHa, wCHs

8.  Draw the chemical structure, showing stereochemical designations (R, S, cis, trans, E
Z) when required for the following molecules.

(5 marks)

)

(a) (trams)-1,2-dibromocyclohexane (c) 1,1,1,5,5,5-hexabromo-2,4-pentanedione

(b)  (8)-2-iodo-4-oxopentanal (d) 4-[(1R,3S5)-1,3-dimethylpropyl]benzoicacid

(7 marks)
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10.

Assign priority numbers to the following groups. Let the number 4 represent the group
of lowest priority and the number 1 represent the group of highest priority.

— N =NH ‘ —NH,
0 O
—C==CH —CH(CHj)z
0 O
—NH; ‘ —C=
(c)

o O

—CH2NH;3 —CH,;0H

o O
0 S,
o O

O 0
—(HJ—OH —g}—OCHs
(6 marks)

The specific rotation of enantiomerically pure (S)~ bromobutane is +23.1°. The ob-
served specific rotation of a mixture of ($)— bromobutane and its (R) enantiomer was

measured to be —9.2°.

(a) What is the enantiomeric excess (%ee) of the mixture?

(b) What percentage of the mixture is the R enantiomer?

(6 marks)
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11. From the reagents and solvents given, predict which reaction mechanism (Sy1, Sn2, E1, E2)
is the most likely:

(a) ></\Br + OH~ 0°C
(b) -——}—— Br + o -

()

(4 marks)

12.  Explain, using curved arrow mechanisms, the product mixture below. A few sentences
to explain the products can help secure full marks for the question.

CHs HsC OH CH3
oy N Oy
———
~SoH
CH3 CH;
-+ +

(10 marks)

(racemic)
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13.

Arrange the following sets of compounds in order with respect to the property indicated.
To order each set of compounds, write 'most or highest’, "least or lowest’, 'middle’ in
the spaces provided.

(a)

boiling point

nucleophilicity
in methanol

rate of reaction
with Cly and AICl3

rate of SN1 reaction

number of sp®
hybridised carbons

OH OH

uj

A+

OH

H
Y

D

Cl

OH

(10 marks)
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14, Examine the reaction scheme below and answer the questions which follow.

@ + CH3;CH,CH,CH,Cl

?}(‘)\‘b

CHs COH

H—C_‘CHZCHs KMIIO4

_———
H+
Cl
cl
B D
CHs -
H—C—CH,CHj;
&y,
A 10,
b
H CO2H COz2H
Cls
1
FeCly c
C E

(a)  For this Friedel-Crafts alkylation of benzene, show all the steps in the mechanism
(using curved arrows) in the formation of compound A.. Be sure to account for the
formation of the electrophile, the major product along with any minor product
which may be formed.

(6 marks)
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(b) The reaction scheme above shows that in the treatment of compound A, when the
sequence of reagents KMnOy /H* and Cly /FeCls is reversed different isomers D
and E are produced. Account fully for this observation (no mechanism required).

(6 marks)

(c) If the compounds D and E are nitrated (show below), draw the structure of the
dominant product(s) in each case.

COH

H,S0,

D + HNO3 —o-w

Cl

CO:H

H>504

E + HNO3 ———
Cl

(4 marks)
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15. Add the major product(s) and/or reagents to complete the reactions below. Show stere-
ochemistry where applicable.

(b) O + —_— . (racemic)
"HO
Cl
OH OH

o OY L O =

: . B}

H,O
(e) + —,
OH 0
CH,
d CHyCly

(f) + HBI‘ —_——

CH,Cl
(g) NN + Bry -—-_____.E_>

@) Zn

H»O

Pt

I
CH;,Cl,
)y + 2CH;0- ——ul

TEND OF EXAMINATION { (10 marks)



