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1. Circle and name all of the functional groups in the following molecules. It is not necessary to circle alkane
groups. _

[5 marks]
I I O H
HN— CliH——- C— NHCHCOCH;
?Hz HOCH,. OH
COOH
Aspartame or Equal CH
2. Draw the complete Lewis structure for the following molecules showing all non-bonding electrons.
[4 marks]
@ o
@ NH, ® HcG; © HCl () methanoic acid

3. Explain (using curved arrow mechanisms) the product ratio given. Remember to account for the formation of the
' minor product as well as the major product.

[6 marks]
CH; OH CH; OH
HgC—(ll—-CH:CHz + H,S0, 0 H3C—(‘3——CH——CH3 + H3C——-(I3——CH-—CH3
CH; CH; CH; CH;
major minor
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Clearly indicate the hybridization of the carbon, oxygen and nitrogen atoms highlighted in the following

molecules.

4,
[6 marks]

Q -
© CH;—N—CH; @ CHCL—C=CH

I
() CH;C—OCH; |
b

(@ CH;CH=CH,

t

5.  Give systematic names including stereochemical designations (R, S, cis or frans) when required for the following
[4 marks]

molecules:

CH,OH ®)

(a)
H;C

@ g OH

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

6.
number 1 represent the group of highest priority.
[4 marks]
(2) -—CH,0H —CHs ~—CH,CH,0H —H
I
(®) —CH —OH —CH, —CH,0H
~—— CHyCH,Br — 7l — CHyCHyCHyBr

(€©) —CH(CH;),

—CHyCHs @ —CH;

@ ~—CH=CH
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7. Mark each stereocenter (chirality center) in the following seven molecules with an asterisk, How many
stereoisomers are possible for each molecule? Ensure that your asterisks are not ambiguously placed. You will
lose 0.25 marks for each incorrectly labeled carbon.

[9 marks]
OH
0]
e s NP
AN
CllHCHCH3 CH; CH(OH)CH(OH)COOH /C:C—-——-C——C—-—H
SRR

OH

8.  Draw the chemical structure showing stereochemical designations (R, S, cis or trans) where required for the
following:
[5 marks]

(a) (3R)-3-bromopentanamide

(b) (2R,3R)-2-ethyl-3-fluoroheptanal

(c) cis-2-octene

(d) 2,4,6-trinitrotoluene

(e) 3,3-dimethylcyclopentene
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9. The specific rotation of pure (R)-(+)-glyceraldehyde is +8.7°. The observed specific rotation of a mixture of (R)-
glyceraldehyde and (S)-glyceraldehyde is +3.40°,

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

(b) What percent of (R)~(+)-glyceraldehyde is present in the mixture?

[5 marks]

10. Insert all necessary reagents and conditions in the boxes to complete the following transformations. Mechanisms
of the reactions and names of the structures are NOT required.

CHy
@
"OH
CH,CH,
®) CH;CH,CH,
0

© HO\/\/U\
OH

[4 marks]
CH;
L
(0]
CH,CH;
— CH3;CH,CH,Br
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11.

12.

Assign one designation of “identical”, “enantiomers”, “diastereomers” or “constitutional isomers” to cach pair of

molecules below.
[6 marks]
(35,4R)-3-bromo-3,4-dimethylhexanc
@ and
(3R,4R)-3-bromo-3,4-dimethylhexare
(35,4R)-3-bromo-3,4-dimethylhexane
®) and
(3R 4S)-3-bronmo-3 4-dimethylhexane
I-\I (\3H20H3
© C and .C
Hscl' l \OH Hul"l \OH
CHCH; H;C
@ and
© and
CHs OH
g 0
I ] )
® H7Y CHyCH,CH,—] " Hs
CH,CH,CH; SR H
Compoungd X (CgH;30) gave a negative result, i.e., the solution remained orange-red, when treated with a
CrOs/H,SQ, solution. When X reacted with H;PO, product Y was isolated. Y gave a positive test with KMnQ,,

i.e., the solution changed colour from purple to brown to colourless. Reaction of Y with H,/Pt gave Z that had two

stereogeni
chemical
only requis

carbons, When Y was treated with ozone, 2-butanol was the only product identified. Draw the
ctures for X, Y and Z. There are 2 possible structures for Y based on the above information, you are

to give one of the possible structures.
[6 marks]




Chemistry 230 Final Examination Semester 04-2002 Page 6 of 7

13. A chemistry student (who obviously did not take Chemistry 230) attempted to make p-propylacetophenone
(compound V) by reacting acetophenone (compound U) with 1-chloropropane under Friedel-Crafts alkyalation
conditions. The only product isolated was m-propylacetophenone (compound W).

CH.
C C

: { CHzCHZCH:;

CH,CH,CH; ’
U v W

(a) How can you account for fact that the student did not produce any of the desired p-propylacetophenone (V)
but instead made m-propylacetophenone (W)? Curved arrow mechanisms combined with a few sentences
may be your best approach to providing a complete answer to this question.

[8 marks]

(b) Using any reagents you desire how can you prepare a sample of p-cthylacetophenone (product U) starting
from benzene? You are NOT required to show mechanisms for this part of the question,

[4 marks]
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14, Draw structures, showing stereochemistry when relevant, for the products for the following reactions.
Mechanisms of the reactions and names of the structures are NOT required.

[10 marks]

@ @ +

Bry w——-——)CCh
®) ’ +  cold KMnO, ——
H,O
F CH;0H
© + NaOCH; ———
Cl
CH,OH
@ I _H
CH;—C—OH +
CH;
© + SOCh —
"™OH
CH,CH;
HOCH;CH,
® HO gH + Tollens Reagent
[Ag(NH3);'NO5T]
(®
N HNO; H,S0,
(b NO,
+ Bn, ——-—————bFeBrS

kkkkkkkkkk End OfExam.lnaﬁon Hdkok ok ok ko



