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Configuration and Pro-Chirality

A, Label all prochiral relationships *label), including faces, H’s and methyl groups, in
[R]-2,4-dimethyl-3-Llef%mne,

B. Consider the asymmetric deuterztion shown below:

COOH 2
P
¢ asym. cetalyst

1. To which faces of the prochiral ¢ouble bond have the deuteriums added?
2. Assign the configuration of the ¢. and {3 positions in the product.

3. Assign E/Z to the starting material.

C. The classic work of Westheimer (‘53) on veast alcohol dehydrogenase is

summarized in the illustration below:
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Acetaldehyde may be removed axd substituted by 2-butanone to vield the
following reaction:
E

nz

NAD’H - 2-Butanone --—> NAD" =[$]-2-*H-Butanol

1. Draw the absolute configuraticns of 2-Butanone and [S$]-2-*H-Butanol. 2.
Label all homotopic, entaniotopi: and diastereotopic hydrogens in each (if none -
state), 3. Clearly show the re anc. si faces of the ketone. 4. Considering the above
reaction, to which face of 2-butarione has the *H been transferred? Show your
work! 3. Relate your answer to t1e acetaldehyde example above. Draw the “3-D”
picture of the process (similar to drawing above). 6. Are the geometric
requirements different or similar” Discuss in detail.
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(6) A, The following k, 'k, values were found for epoxidation by a peroxyacid:
H H
| RCO,H (1.17), |
Ar——C === CH, - Ar—C CH, (0.82),
5 \ / both
o}

Identify each result as to type, ete,

a.,

b.

c. Are the results consistent with standard textbook transition state pictures
for peracid epoxidation? Discuss.
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[image: image3.jpg][C))] C. The monooxygenase (enzymatic) oxidation of naphthalene to the &-hydroxy
derivative is thought to oceur vic the NIH shift mechanism (epoxide
intermediate). Show the possiblz steps and predict the effect of labeling with
deuterium at the & position (show labeled, predicted product).
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D. Predict (show mechanism and name type if applicable, ie.e. Sn2, etc) and discuss
ky'k;, values for the following:
kH—kD
EtO7A

(2 1. PhCH,CH,N"Me, =r--racmns > Pt-CH=CH, + NMe:
2) 2

CH, EtOH/ A cH,
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E. Interpret the following k; ¢k, results:

5 2]
(1) 1. Ph-CH.NO,+NR, ~ Ph-CH-NO, - HONR, k,/k, = 50
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Consider a set of isomers for each case shown. Which isomer will undergo reaction
faster? Suggest a reasonable mechanism with brief discussion for each set of reaction
conditions. Show the final product or products.

{4 Al

EtOH/H,0
cis-and trans-1-bromo-4-t-butylcyclohexane ~—————

4 B
M1
CH,-C-O-C-CH,

cis-and trans-1-hydroxy-4-t-butylcyclohexane ~———————>

{4 C.

HOAC
optically active endo-and exo-2-nyf}«)rb0:ﬁyl bromide ————=




