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

(2) CH;0CH; (b) BH; (c) CHzN,

[6 marks]

2. Give systemic names including stereochemical designations (R, S, cis or frans) when required for the
following molecules:

@ @Y ®) /\H/O\/©

Cl O

ClF

(©) MNHZ @

o) HN Br

[8 marks]

3. Draw the chemical structure showing stereochemical designations (R, S, cis or trans) where required
for the following:

(a) 3-chloro-S-methylbenzenesulfonic acid (b) (4R,5R)-4-hexyl-5-nitrocyclohexene
(c) 4-(1-hydroxypropyl)benzoic acid @ (3R,4S)-3-ﬂoro-4—aminopenténal
[8 marks]
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4. Clearly indicate the type of bond AND the orbltals involved in the formation of the indicated bonds in
the following molecules.

[5 marks]

5. The reaction shown below involves a special type of alkyl group shift called a ring expansion. Draw a
step by step curved arrow mechanism that accounts for the formation of the products shown in

reaction below.
O v — (e

[6 marks]
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6. Draw the structures of the molecules (A-D) in the scheme below:

CyoHieBr,

Br,, CCl,
<

C10H1('3

0O,

O

£

Br,, H,0
- - B
C,oH70Br
C
CyoH4sBr

[8 marks]

7. Ineach case below assign priority numbers to the groups. Let the number 4 represent the group of
lowest priority and the number 1 represent the group of highest priority.

@

(b)

(©)

d

-COOH

i

-Si(CH,),

~Cl

0 06
1 06 0

Bk
J
J

-Si(OCH,),

-CH,NHCH,

-Si(OH),

U

-CH=CHCH,

Je [

-CH,-OH

OH

J

"C H2‘O"C H3

J

-SeH

]

[8 marks]



Chemistry 230 Final Examination Semester 01-2006 Page 4 of 8

8. (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 number of stereocisomers for this molecule?

[5 marks]
9. When a sample of (2S,4R)-2-chloro-4-methylhexane is hydrolyzed under Sx2 conditions the product
is (28, 45)-2-hydroxy-4-methylhexane. When (4R)-4-methyl-1-hexene treated with aqueous acid a
mixture of 2-hydroxy-4-methylhexane diastereomers is obtained.

(a) Draw the structure (or give the name) of the enantionmer of the product obtained from the
hydrolysis of (28, 4R)-2-chloro-4-methylhexane.

(b) Draw the structure (or give the name) of one diastereomer of the product obtained from the
hydrolysis of (25, 4R)-2-chloro-4-methylhexane.

(¢) Why was a mixture of diastereomers obtained when (4R)-4-methyl-1-hexene was treated with
aqueous acid, i.e. why wasn’t a single isomer isolated as in the other reaction. |

[4 marks]
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10. The specific rotation of S-proline is -85.0°. The observed rotation of a mixture of S-proline and its

enantiomer was determined to be -65.5°,

a. What enantiomer is in excess in the sample?

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

¢. What percentage of the mixture is S-proline?

d. What percentage of the mixture is R-proline?

{6 marks]
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11. The reaction shown below is a typical electrophilic aromatic substation reaction.
(a) Explain (using curved arrow mechanisms) the formation of the products given below. Ensure that
your mechanism accounts for the formation of the electrophile and all of the products.

OH OH OH OH
Cl, cl
—_— -+ <+
FeCl,

E F G

(b) Estimate the percentage of each product formed. Give a reason for your estimations.

[6 marks]
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12. The H-N-H bond angle in NH; is smaller than the H-N-H bond angle in NH,". Explain the difference
in bond angle in these two species.

[4 marks]

13. The methyl cation and the methyl anion have similar chemical structures but different shapes. Predict
AND explain the shapes of these two molecules.

[4 marks]

14. Provide a reaction scheme to show the preparation of the following compounds starting from benzene.
Mechanisms are NOT required.

[6 marks]
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15. 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.

@ @ +  Her -

® =

© K%";Q‘

0 O L o

o O — o

Cl,
hv or heat

0 acid
® ~~on  + Aoy —
(h) v — AN

[16 marks]



