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1. (4 points) For each center of chirality in the following molecules, assign an R or § configuration
according to the Cahn-Ingold-Prelog rules.

{a) )]
H 0 COZEt

Br
7—‘('”[
Br H

2. (5 points) The basic structure of cholesterol, the principal sterol found in all mammals, is shown
here. Identify all centers of chirality, and calculate the number of possible sterecisomers.

HO OH
OH

HO
3. (8 points) Which diene and dienophile would you choose to synthesize each of the following
products by a Diels-Alder reaction?

)
@ CO5CH3 (o) _
(X ‘f .
COSCH3
o}

4. (6 points) What reagents are required to accomplish each of the following transformations.

OH CN

(o) =
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5. (4 points) How can the following aleohol be prepared from cyclohexane?

6. (6 points) What reagents are required to accomplish each of the following transformations.

(a) @/\OH__’ N G\CN
{b) O,Br__' S O
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7. (10 points} For each of the foilowing reactions, predict the expected product.

@) @/\OH (1) FRrg @ SH  yNa
2) Nal ©/\/ (2) CH3Br
(b) = H
©/ (1) NaNH 5 {e} O (1) Bra, hv
——— »
2)D0 (2)NaC=CCH 5
(© 2 (1)KOH
O::NH {2) CH 4CH 2CH 2CH 2Br
(3)H2NNH 2
O [ ol

8. (4 points) Develop a synthesis for the following Wieland-Miescher ketone.
Q 0

Q, = D

9. (12 points) Provide the product of the following rearrangement,
(b} : (@

(a)
HG o OH 504 Q 1) HaNOH o Br, NaOH
)l_{\ —_— R —_— S N, ———™
(2) Ha504
{d) (e [
[&] 0, o]
CH3COsH o JAN {1) NaOH
Claisen PH Ph (Za_la(y
Rearrangement

10. (4 points) Write a detailed mechanism for he following rearrangement.
0

0
é {1) NHOH d)NH
(2) H;80,
11. (4 points) Treatment of 1,4-cyclooctadione with sulfuric acid produces a ketone with the formula
CsH 0. Assign a structure o this ketone, and then write a detailed reaction mechanism that

accounts for its formation.
o 0
H250,
O‘ M0 g0

12. (6 points) Suggest a rcagent (or a series of reagents) that can be used to accomplish the following
transformation:

(a} (3}] CO,CH; CO,CH,

S
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13. (12 points) Predict the product, if any, expected from each of the following reaction.

(a) t) [Oj (©) )
i (1) HaNCHLCH 2 N o .
é — A H m NHNH c
—_—_—
(2) NaBH; HO" B o QN :
{d @ NO;
o]

MgBi
(1) LialH, 5 g @’ o5 ) o
NHCH; ——™
e e (Y oo —— E e R

14. (5 points) Give a structure for the compound that is consists with the following spectra.
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15. (5 poinis) Please provide the reasonable mechanism for the following reactions:

Q
PN _NaOH _  CH;NH,
NHy B

16. (5 points) Please provide the reagents for the following transformation.

A -
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