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1 (20 pts) Describe the relationship between each of the following pairs of structures using one
of the following descriptors: constitutional isomers; homomers; conformers; enantiomers, or
diastereomers.

Please put your answers in the boxes

J

CH, CHj
a) m \m enantiomers
H3C CH 3
Br Br
b) H3C‘<j' Hsc""g homomers
“Br “Br
C H3 CH 3
WOH
©) constitutional isomers
A ¥ OH
CHj CHj
d) % \m conformers
CH; HsC
Br Br
e) /\{'\ /\‘/_\ diasteromers
Br Br
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2. (20 pts) Give the single major product of each of the following reactions, carefully showing

stereochemistry using wedges and dashes. If a racemate is formed, show only one enantiomer
of the product, and label it “rac.”

) O( H,, Pt/C O:
I?r

\j

BI‘2

/\/\/ >
b) =
Br
Br
/\) Br, N /\‘/K rac
) >
Br

Y

Br ,HO 7,
) (j( . Hy C(O“

rac

e) O/ 1. BH; * THF
2. H202, NaOH
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3 (20 pts) Propose reagents for accomplishing each of the following reactions. Make your
reaction efficient (i.e. the target product should be the major product). Assume chiral starting
materials and products are single pure enantiomers unless they are labeled “rac.”

H
2) O‘i) H,, Pt/C -
A
1. BH; » THF
b) \*% 2. Hzoz, NaOH

OH

1. Hg(OAC)Z, H20
. NaBH,

§\<
Y

rac

e

OH

A=
Do
<
Ny
wn
Y
@)
i
@)
T

Y

) (PA\ o \k%k Br
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4 (20 pts) a) Propose an arrow-pushing mechanism, showing all reactive intermediates (no
transition states), for the following reaction. Indicate the stereochemistry of your intermediates
using wedges and dashes.

Brz, CHSOH

/\Z/,3 - N

OCHs

PION
H;C *° H

b) Chiral borane reagents exist, which can give one enantiomer of product from an achiral
starting material, as indicated in step 1 below (R* means a chiral group). Give the configuration
of the stereocenters in the product using the R/S stereochemical descriptors. Put your answers
in the boxes.

/R*
H—B, ‘/////” R
[::j// R* _
‘1, ,R*
B
R* R
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4. — continued

c) Give the structure of the product (ignore what happens to the R* groups) which forms in step
2 of the sequence shown below. Be sure to show the stereochemistry using wedges and dashes.

H202 5 NaOH

*
1, ,R 4y,

OH

Y

R*

d) When compound 1 is treated with Br, in an unreactive solvent such as CH,Cl,, a single clean
product is formed as a racemate. This product has molecular formula C;H;;BrO. Give the
structure of the product — draw only one enantiomer, carefully showing stereochemistry using
wedges and dashes.

Br

Y
\\
,I//I/

T
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5 (20 pts) a) Draw perspective chair structures for each of the decalin isomers given below, and
circle the more stable isomer.

CH3

CHj

Perspective chair structure for compound 1

H3C

HsC

N T

Perspective chair structure for compound 2
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5 — continued

b) The hydroxyl group on a cyclohexane ring behaves as if it were larger than H, but smaller
than CH;. For example, a single 1,3-diaxial OH - H interaction causes about 1/3 the strain of a
1-3-diaxial CH3 — H interaction. As expected, this is close to the strain in gauche propanol.
For compounds trans-3-methylcyclohexanol (3) and cis-3-methylcyclohexanol (4), carefully

draw two flip-chair conformers for each compound. For each isomer, circle the more stable
conformer. Also, circle the more stable isomer (3 or 4).

CHs
O/ The more stable isomer
should be circled

H 3

Omn

CHs

HO

Two flip-chair structures for compound 3, more stable conformation circled

CHj
OH

Two flip-chair structures for compound 4, more stable conformation circled
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