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1.

a)

b)

d)

2.
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Give the IUPAC name for each of the following compounds (10 points):

BrCH>,CH>C° CCHa3

H-C® C-CH=CH-CHs

T
CH,=C—CH=CH,

HOCH2CHZCHZ—CEC—CEC—CH=CH—CH=CH—CH=CH-C|:HCH2CH2CH3
OH
Cicutoxin (a toxic compound from water hemlock)

Draw the orbitals and discuss the bonding scheme for acetylene (HC° CH)
using valence bond theory. Be sure to include hybridization, bond angles, s-
and p-bonding as well as molecular geometry. (10 points)



CH 331, Exam3—Page 2

3. Draw the major organic product in each of the following reactions. Be sure to
include stereochemistry where appropriate. If no reaction is expected to
occur, write “NR”. (4 points each)

2 HBr
a)  CH3CH,CH,C=CH

H,

Lindlar's catalyst

b)  CH3CH,CH,C=CH,CH,CHs

1) Na/NHs(l)
2) H,0 -

C) CH3CH2CH2CECH2CH2CH3

1) NaNH,
2) C6H5CHzBr'

(
e) + E——
A

d)  CH3CH,CH,C=CH
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4. Indicate how you would carry out each of the following transformations. Be
sure to include necessary reagents, solvents, and conditions. (4 points each)

O
a ]
) CH3CH2CH2CECH > CH3CH2CH2_C_CH3
O
b) I
CH3CH,CH,C=CH > CH3CH,CH,CH,—C—H
CHs CHs
CHO
C) = >
AN
CHO
Br
’ J
@)
NC\C/CN CN
] >
e) /C\ 1CN
NC” “CN CN

CN
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5. Use resonance structures to explain why 4-cyanophenol is more acidic than
phenol. (10 points)

Nsc—O—OH @—OH

6. Draw all of the alkyl halides that can be obtained from monochlorination of 2-
methylpentane. (10 points)

T
CHy—(—CH;—CH,—CH —»Er'f

H
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7. Which of the following materials are aromatic? Briefly explain why (use
resonance structures, orbital pictures, Huckel’s rule, etc.). (10 points)

X S ©
D o 0 O ¢
7 N\=/NH Q /_\ &//N

pyridine imidazole pyrilium ion oxocycloheptatriene isoxazole
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8. Consider hydrobromination of 1,3-butadiene. 10 points.

H,C=CH—CH=CH, + HBr —> HZC:CH—(IlH—(Ile + (|3H2—CH:CH—(I3H2
Br H Br H

Free
Energy

HpC=CH—CH—CH,
H,C=CH—CH=CHj H

+ HBr

CI:HZ—CH=CH—C|:H2
Br H

Reaction Coordinate

(@) Which is the thermodynamically more stable product?

(b) Which product should be formed preferentially at low reaction
temperatures?



9. Consider pentadienyl cation:
H

H

I I I
Cx. .20 .=C
e \\é/ \C/ NH
I I

H H
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@

Draw the five p-molec-ular orbitals of pentadienyl and indi-cate which is the HOMO

and which is the LUMO for pentadienyl cation. (10 points)



