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CHE 535, SPRING 2008 
Problem Set 1 

 
1.  (a)  Assign the configurations of the two stereocenters in the compound below.   
 

O

O

Ph

OH

H2N

NHS R

 
 
 
(b)  Draw a configurational diastereomer of the compound above.   
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O
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(c)  Circle the chiral compounds in the list below.   
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Cl
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2.  Describe the relationship of each pair of structures as skeletal isomers, configurational diastereomers, 
configurational enantiomers, conformational diastereomers, conformational enantiomers, or homomers 
(identical).   
 
(a) configurational diastereomers 

HO

Ph

OH

Ph
 

 
(b) conformational diastereomers (different internal dimensions, interconvertible by chair fl ip) 

Cl

NMe2 Cl

NMe2

 
 
(c) configurational enantiomers 

H3C
CO2H

OH

NH2

H3C
CO2H

OH

NH2  
 
(d) skeletal isomers 

 
 
(e) conformational enantiomers (nonsuperimposable mirror images, interconvertible by rotation) 

Me

Me Cl

OH

HH

Me

MeCl

OH

H H

 
 
(f) homomers 

Ph

PhPh

Ph
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3.  Use the Hollywood Squares to predict and draw the major product of each reaction.   
 
(a) 1¡ halide, good nuc/ good base !  substitution 

Ph

CH3

Br KCN Ph

CH3

CN

 
 
(b) 2¡ halide, good nuc/ poor base !  substitution with inversion 

OTs

CH3

PhSeNaPh SePh

CH3

Ph

 
 
(c) 2¡ halide, good nuc/ good base !  mostly elimination to give more substituted product; 

trans preferred 
OTs

CH3

NaOEtPh CH3Ph

 
 
(d) 1¡ halide, good nuc/ good base (LDA removes proton from " -carbon) !  substitution 

O
LDA;

then PhCH2Br

O

CH2Ph

 
 
(e) 2¡ halide, poor nuc/ good base !  mostly elimination to give more substituted product 

 

I t-BuOK

CH3 CH3

 
 
(f) 3¡ halide, good nuc/ good base !  mostly elimination to give more substituted product 

OTs

CH3H3C

EtONa

CH3

CH3
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4.  Draw all the products that could reasonably be expected from an intramolecular DielsÐAlder reaction 
of the following compound.  (The protecting groups MOM and SEM have no effect on the course of the 
reaction.)   
 

Me Me

O O
MOMO

MOMO

OSEM

DielsÐAlder

MOM = MeOCH2Ð
SEM = Me3SiCH2CH2OCH2

Ð

Me Me

O O
MOMO

MOMO

OSEM

four new stereocenters!  configuration 
of two depend on configuration of 

the other two, so four products  
 

Me Me

O O
MOMO

MOMO

OSEM

H

Me Me

O O
MOMO

MOMO

OSEM

H
Me Me

O O
MOMO

MOMO

OSEM

H

endo-1

exo-2endo-2

Me Me

O O
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MOMO

OSEM

H
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5.  Discuss the elements of complexity present in each of these compounds, and indicate a strategy that 
could be used to prepare either compound.  You do not need to indicate the exact sequence of reactions 
that will be used; show the disconnections and indicate what kind of reaction will be used to assemble 
each bond (e.g., d1 + a2 or sigmatropic rearrangement).   
 
(a) ring, cis double bond, tetrasubstituted double bond  

O

Me

Me

O

Me

Me

X

M MeX

Et
X

O

Me

O

or O

Me

Me

O

Me

Me
O

not as good because of uncertainty
about which ketone will be nucleophile
and which electrophile in aldol reaction

 
 
(b) two isolated functional groups, quaternary center, heavily substituted alkene.    

Bn2N
Ph O

Bn2N
Ph O

O

contains aldol retron contains Michael retron

Bn2N
Ph O

O

contains Mannich retron

Bn2N
Ph

ONHBn2

Ph

O
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6.  Two retrosyntheses of cis-decalin-2-one are shown.  
 

O

O

O

Z OSiMe3

+

O
H

H

Z = electron-withdrawing group  
 
(a) Discuss the elements of complexity in cis-decalin-2-one.   
 
cis ring fusion, only one functional group, no clear retron. 
 
(b) Discuss the relative merits of the Robinson Annulation approach (top retrosynthesis) and the DielsÐ
Alder approach (bottom retrosynthesis). Pay special attention to stereochemistry, but stereochemistry 
should not be the only topic you discuss.   
 

O

O

O

Z OSiMe3

+

Z = electron-withdrawing group

Robinson annulation

DielsÐAlder

O

O

Z

OSiMe3
H

Z

O
H

 
 
The DÐA approach requires that the Z group be removed after the DÐA reaction, preserving the cis 
stereochemistry of the ring fusion that is obtained in the DÐA reaction.   
 
The Robinson annulation approach requires reduction to establish the cis ring fusion followed by 
removal of one of the ketone groups.   
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7.  Design syntheses of each of the products shown from the indicated starting materials.  Identify the 
retrons, show the possible disconnections, and indicate why the one you chose makes more sense than 
the others.  Give literature references for all key steps.  (You can omit references if you want, but if I am 
doubtful of a step, a literature reference will convince me, whereas the absence of a literature reference 
will confirm my doubts.)    
 
(a)  Both six-membered rings should come from the starting material.   

O O

O
 

 
Disconnection between the two ketones requires an ÒunnaturalÓ disconnection such as d2Ða2 or d3Ða1.  
Among many possible answers: 
 

O

O

O

Br'
EtO2C

d2 + a2

O

Forward:

O

(EtO)2PCH2CO2Et

O

NaH
EtO2C

(1) LiAlH4

(2) PBr3

O

Br'

LDA; A

A

O
BH3,

then H2O2,
NaOH

OH

OH

CrO3

O

O
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(b) 

Ph

OH
CO2Et

O

 
 
Tertairy alcohols are disconnected between the alcohol C and an adjacent C.  The most sensible 
disconnection is the one that leads back to CH3C(=O)CH2R, because this group is present in the 
specified starting material.  The ketone can then be disconnected between the " - and #-carbons, leading 
back to ethyl acetoacetate and isopropyl bromide.  Remember, in #-keto esters, the ester group can be 
replaced with H.   
 

Ph

OH

O
O

CO2EtBr

Forward:

O

CO2Et NaOEt; iPrBr
O

CO2Et aq. H2SO4

O PhMgBr Ph

OH  


