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CHEM 3303  EXAM #2   Thursday, September 18, 2008 
 
Don't forget: 
 

Use a pencil.   
 

Erase errors. 
 

Avoid ambiguous and/or redundant answers. 
 

Stay in your seat. 
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SCORE____________ Answer items 1-8 (10 points each) on the test paper; do 
not turn in your scratch paper. 
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Give the I.U.P.A.C. name of each of the following:

3. The specific rotation of (S)-benzoin is +115°. 
The specific rotation of a certain R–S mixture
of benzoin enantiomers is +69°.  
(a) Calculate the enantiomeric excess (ee%)

for this mixture.

(b) Calculate the mole fraction of S isomer
in this mixture.

ALWAYS SHOW YOUR CALCULATIONS IN 
QUANTITATIVE PROBLEMS LIKE #3 AND #4!

4.

2.

1.

The G value for the difference between axial and equatorial
fluorocyclohexane is 0.25 kcal/mole.  R = 1.987 cal/K•mole
and 25° C = 298 K.  What is the axial–equatorial ratio for the
fluoro group at 25° C?

(a) (b) (c)

(d) (e)

2,2-dimethylbutane 3-ethyl-2,3-dimethylpentane 5-methyl-4-propyl-1-heptanol

methylcycloeicosane
bicyclo[1.1.1]pentane

5-(1,1-diethylpropyl)nonane

1,1,2,14-tetramethylcyclotetradecane

8-methylspiro[3.4]octan-6-ol

(a) (b) (c)

ee =
[]M

[]S
= +69° =  0.60

xS = (0.60 + 1) = (1.60) = 0.800

= 0.800

+115°
=  60%

RT
=

(250 cal/mole)

(1.987 cal/K•mole)(298 K)

0.7

Go
K = e–G°/RT

e –0.422 = 0.6556

= 0.422

INK
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5.

6.

7.

Draw the structure of a less strained (more stable) conformation in each case:

(a)

(b)

(c)

(d)

(e)

(boat cyclohexane)

(planar cyclopentane)

& &(a) (b)

(c) (d)

(e)

(a) (b) (c)

(d) (e)

R      S R      S
R      S

2R,3R     2R,3S
2S,3R     2S,3S

Classify each of the following pairs of structures as:
I.  Identical     E.  Enantiomers     D.  Diastereomers

Classify each of the structures (a)—(e) according to one of the R-S type designations
directly below the structure, encircling the correct response:

H

&

I

D

E

I

E

 
 



 
 

Organic 1, EXAM #2,  KEY, Fall, 2008, Page 3
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CH3 CH2 CH2 OH OH CH2 CH2 OH

CH3 C CH3

O

CH3 C CH3

CH2

CH3 C CH3

O

H2O

CH3 C CH3

O

H2O

9. (A)   (B)   (C)   (D)

10. (A)   (B)   (C)   (D)

11. (A)   (B)   (C)   (D)

12. (A)   (B)   (C)   (D)

13. (A)   (B)   (C)   (D)

CH O
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8. Encircle whichever of the following

(a)

(b)

(c)

(d)

(e)

has a higher boiling point:

has a higher boiling point:

or

has a higher boiling point: or

has a higher boiling point: or

or

orhas a larger molecular dipole moment:

MULTIPLE CHOICE:  Use the "Scantron" type ANSWER SECTION at the bottom of this page for
items 9–13.
(4 points each)
DOUBLE CHECK to make sure you marked the response you intended.

9.

10.

11.

12.

13.

ANSWER SECTION:  Blacken in (do not encircle!) the response corresponding to your answer to
each of the above items, using a soft lead pencil.

A.
B.

C.
D.

Which of the following molecules does not have
a chiral center (stereocenter)?

2-bromohexane
2-methylhexane

3-bromohexane
3-methylhexane

Which has the largest (most highly negative)
heat of combustion,  H°comb per CH2
group?

A. C.B. D.

The molecule to the right is

A.

C.
B.

D.

erythro.

threo.

meso.

frito.

Which of the labeled bonds
in the cyclohexane molecule
to the right is incorrect, being
neither axial nor equatorial?

A.   A      B.   B      C.   C      D.   DB.   B  

Which of the following has the highest melting point?

A.

C.

B.

D.
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