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1. Draw the complete Lewis structure for the following molecules. Remember to show all non-bonding
electrons.

(a) water (b) methanoic acid (¢) nitromethane (d) O; (non-cyclic molecule)

[4 marks]

2. Give systemic names including stereochemical designations (R, S, cis or trans) when required for the

following molecules:
0O \\CH3
v Cl OH
@ ®)
HsC
3 NH,
7 H4C O
3 ~
H > CH
© CHg (@ W 3
H3C F O
O

[4 marks]

3. Clearly indicate the orbitals AND the type of bonding involved in the formation of the highlighted
bonds in the following molecules.

S S—
l Cl e
~

HeZ \ /F o\

[5 marks]
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4. Draw a step by step curved arrow mechanism that accounts for the major and minor product shown in

reaction below.
CHj, cl
HsC HCl HsC H4C
Nen, ° CHs  + 3 CHj
H,C® 'CHy Cl CHy HsC  CH,
major minor

" [5 marks]
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5. Draw the structure of the major product(s) arising from each of the following reactions. Indicate
stereochemistry where applicable.

CH
3 CH,O
(@ —
"By E2
CH3 CH,S
(b) —
gy )
CHg CH,S
(c) —
"'/,Br SN 1
CH
3 CH,0
(d) —
""/Br E 1

[5 marks]

6. 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.

-COOH -CH,NH, -CH,NHCH, -8001-1
o ()] ([J CJ
-SiH, -Si(OCH,);  -Si(OH); -OH
o () O O
< -CH,CH=0  -C=CH -CH,-0-CH,
© () (I I 3
-OH -Br -NH, -N=NH
o ) I o .

[4 marks]
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7. (a) Mark each stereocenter (chirality center) in the following molecule with an asterisk. Ensure that

your asterisks are not ambiguously placed. You will lose 0.25 marks for each incorrectly labeled
carbon.

(b) What is the maximum theoretical number of stereoisomers for this molecule?

[5 marks]
8. Draw the chemical structure showing stereochemical designations (R, S, cis or trans) where required
for the following:
(a) cis-1,5,7,7tetrachloro-3-octene (b) (4R,5R)-4-hexyl-5-nitrocyclohexene
(c) 2-(1-hydroxypropyl)benzoic acid (d) (3R,45)-3-floro-4-aminopentanal

[4 marks]

9. A student, who obviously did not pass Chem 230, attempted to prepare 2-bromophenylbenzoate by
reacting phenylbenzoate with bromine in the presence of AlCl;. To the student’s surprise the only
product isolated was phenyl 3-bromobenzoate. Explain why the desired product was not formed.

B 0% 100%

[3 marks]
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10. Assign one designation of “identical”, “enantiomers”, “diastereomers” or “constitutional isomers” to
each pair of molecules below.

@ (2S,38)-threonine  and  2R,38)-threonine

HsC OH HO
®) YY\H/ and

[
-

T
-
O
(@
I
Tite

HO

HaC ; OH
© ° \/\/\”/ and
o}
v HyC— >, oCHs
HyC' w’ H OH
< \\CH3

© \O/ CHs and H

S e 3

MsC ‘ OH

[5 marks]

ant T}
aiT

llfl;
T

n
Tiin
S

CH,

J
J
)
J

3C
HsC
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11. The specific rotation of cholesterol is -39.0°. The observed specific rotation of a mixture of
cholesterol and its enantiomer was determined to be +29.4°.

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

b. What percentage of the mixture is cholesterol?

[4 marks]
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12. Explain (using curved arrow mechanisms and a few sentences) the product ratio given below.
Remember to account for the formation of the minor products as well as the major product.

H.C CH.C1 H.C HaC H.C
X /\© A R /D N ; . X
AlCl, HaC CHa
CHs

60% 37% 3%

[6 marks]
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13. A typical carbon-carbon triple bond is 1.20A in length while the carbon-carbon double bond is only
1.33 Along, Explain.

[3 marks]

14. Borane (BH;) and ammonia (NH;3) have similar chemical structures but different shapes. Predict and
explain the shapes of these two molecules.

[3 marks]
15. Provide a reaction scheme to show the preparation of the following reagents from benzene.
Mechanisms are NOT required.
Br
NO,
(a)
o]
cl oH
3
© \Cr\
[7 marks]



Chemistry 230 Final Examination Semester 04-2005 Page 8 of 9

16. Draw structures, showing stereochemistry when relevant, for the reactant(s)/major product to
complete the following reactions. Mechanisms of the reactions and names of the structures are NOT
required.

Cl O\
—— CH,
o (J Ty
(c) © — CH,

HsC CH, HaC CHs
( d) Y\/ . \n/\/

OH o)
XCH X0
(e ©/\ X . @/\
HAC CH HAC
NP — NN

®
© Cr\\\CHz o
1,50,
OH

H,PO,

(h) —
H3C\©\ HNO,

® A on H,50,

[9 marks]

1
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17. The reaction of HBr with 3-bromocyclohexene yields rans-1,2-dibromocyclohexane as the sole
product. Draw a curved arrow mechanism to show the formation of #ans-1,2-dibromocyclohexane
from the reaction of HBr with 3-bromocyclohexene.

[4 marks]

**xxkkk¥ End of Examination **** %% %



