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1. One of the major concepts of organic chemistry is that functional groups such as alkene pi bonds, 
alcohol groups, or alkyl  halides general ly react the same whether they are in simple molecules or 
extraordinari ly complex molecules.  Below are three examples of very complex molecules that were part 
of famous organic syntheses by EJ Corey, who was awarded the Nobel  prize for his contributions to 
organic synthesis.  Study the molecules and determine which functional  groups were changed.  Then, 
in the box over the arr ows, indicate what reagents were used to carry out the transfor mation.  DO 
NOT BE INTIMIDATED!!!  YOU KNOW THIS CHEMISTRY even i f you do not understand all there is 
to know about the structures of these complicated molecules.

3 pts each

 



Homework Problem Set 12                         Iverson CH310M/318M                     Due Friday, Dec. 7 

 

OH

H2SO4

OH

Br2

Br

H

O

NaOH

PCC

OH

?

H2SO4 / H2O

?

2.  These are synthesis questions.  You need to show how the starting material can be converted into the 
product(s) shown.  You may use any reactions we have learned.  Show al l the reagents you need.  Show 
each molecule synthesized along the way and be sure to pay attention to the regiochemistry and 
stereochemistry preferences for each reaction.

A) 4 pts

B) 7 pts

h!

SN2

Recognize that the product is the resul t of 
Markovnikov addition of water to 
propene. Propene can easily be produced 
from the starting alcohol through 
dehydration.

OR
1) Hg(OAc)2
2) NaBH4

Recognize that 
because you do not 
lose any carbon atoms 
in this reaction (no 
ozonolysis) the 
aldehyde could only 
be produced through a 
PCC reaction of the 
correspongind primary 
alcohol

Recognize that the 
starting material is an 
alkane, and the free 
radical halogentation 
reaction with Br2 is the 
only reaction you can 
use with alkane starting 
materials.

Recognize that this is primary alkyl  bromide with no hydrogen 
atoms on the adjacent (central) carbon atom (i.e. no E2 possible 
here), so reaction wi th NaOH gives the desired SN2 product
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1) Hg(OAc)2
2) NaBH4

2.  These are synthesis questions.  You need to show how the starting material can be converted into the 
product(s) shown.  You may use any reactions we have learned.  Show al l the reagents you need.  Show 
each molecule synthesized along the way and be sure to pay attention to the regiochemistry and 
stereochemistry preferences for each reaction.

C) 7 pts

D) 4 pts

Recognize the product 
as the resul t of 
Markovnikov hydration 
of the corresponding 
alkene.

Recognize this alkene as the Zai tsev product of an E2 reaction of the alkyl 
bromide produced in the fi rst step.

Recognize 
that once 
again free 
radical 
halogenation 
must be the 
first reaction 
because we 
are starting 
with an 
alkane.

Recognize that this is 
exactly analogous to 
problem A) of this 
homework set in that we are 
just moving an OH group 
via dehydration, then 
Markovnikov addition of 
water.
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2.  These are synthesis questions.  You need to show how the starting material can be converted into the 
product(s) shown.  You may use any reactions we have learned.  Show all the reagents you need.  Show 
each molecule synthesized along the way and be sure to pay attention to the regiochemistry and 
stereochemistry preferences for each reaction.

E) 13 pts

racemic

Lindlar
Catalyst

meso

1

2
34

23

4 1
Recognize that this is a 
cis alkene, and you 
only know one reaction 
that gives the cis, as 
opposed to the trans 
alkene.  That is the 
hydrogenation reaction 
of an alkene using the 
Lindlar catalyst

Recognize 
that once 
again free 
radical 
halogenatio
n must be 
the first 
reaction 
because 
we are 
starting 
with an 
alkane.

Recognize that the rest of the process is just taking the alkane to an alkyne, which is the set of 
reactions we refer to as "I-35" on your roadmap.  You should be very familiar with all of these 
reactions, because they show up quite often in synthesis problems.  
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2.  These are synthesis questions.  You need to show how the starting material can be converted into the 
product(s) shown.  You may use any reactions we have learned.  Show all the reagents you need.  Show 
each molecule synthesized along the way and be sure to pay attention to the regiochemistry and 
stereochemistry preferences for each reaction.

F) 7 pts

Lindlar
Catalyst

1) BH3
2) H2O2 / HO

G) 10 pts

racemic
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Recognize that this ketone 
could come from oxidation 
of an alcohol or hydration 
of an alkyne.  Of these two, 
the alkyne is a better choice 
because the alkyne can be 
produced from the starting 
vicinal diol via the vicinal 
dibromide.

Recognize that 
you need two 
equivalents of 
PBr3 to 
convert both 
OH groups to 
Br with 
inversion of 
configuration 
at the chiral 
ceners.

Note for the above transformation you will be given credit is you 
simply used H2SO4 in which departure of water gives a 
carbocation, that undergoes an H atom shift analogous to the 
pinacol rearrangment to give the ketone product.

Recognize that the 
stereoisomers 
produced could only 
come from Br2 
reaction with cis 2-
butene, not the trans 2-
butene starting material

Recognize 
that this is a 
cis alkene, 
and you 
only know 
one reaction 
that gives 
the cis, as 
opposed to 
the trans 
alkene.  
That is the 
hydrogenati
on reaction 
of an alkene 
using the 
Lindlar 
catalyst

Recognize that the desired alkyne can come from the starting alkene 
via the often used reaction sequence of halogenation of the alkene, 
followed by double elimination of the vicinal dihalide.  
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2.  These are synthesis questions.  You need to show how the starting material can be converted into the 
product(s) shown.  You may use any reactions we have learned.  Show al l the reagents you need.  Show 
each molecule synthesized along the way and be sure to pay attention to the regiochemistry and 
stereochemistry preferences for each reaction.

H) 15 pts
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Recognize that the alkene product has 6 carbons, exactly twice the number of the starting material.  
That means two molecules derived from the starting material were reaced to make a new 
carbon-carbon bond. The only reaction you know that can generate a new carbon-carbon bond is 
the SN2 reaction of a deprotonated terminal  alkyne with a primary alkyl  halide.  Thus, the problem 
comes down to conversion of the staring propene into a alkyne using halogenation and double 
el imination.  Propene can be converted into 1-bromopropane in one step using the 
non-Markovnikov, free radical addi tion of H-Br in the presence peroxide (ROOR) and light.

Recognize 
this as the 
producct of 
Na¡ 
reduction of 
the alkyne, 
which is 
precisely the 
one required 
to make the 
key C-C 
bond.

Note Besides the reduction of an alkyne using Na¡, the alkene product could have been the Zaitsev 
product derived from E2 el imination of an alkyl halide or dehydration of an alcohol.  We can rule 
out these latter two reactions in favor of the alkyne reduction reaction because we know that the 
alkyne must be involved since a C-C bond was made.  
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2.  These are synthesis questions.  You need to show how the starting material can be converted into the 
product(s) shown.  You may use any reactions we have learned.  Show al l the reagents you need.  Show 
each molecule synthesized along the way and be sure to pay attention to the regiochemistry and 
stereochemistry preferences for each reaction.

I) 20 pts

racemic

Na¡

2) H2O

h!
1) O3

2) (CH3)2S

(Hint: This one is very much related to the last problem)

12 34
1
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3

Recognize that the only 
reaction you know that 
gives a carboxylic acid 
product is the oxidation of 
ei ther a primary alcohol or 
aldehyde with H2CrO4.

Recognize that the key to this problem is counting carbons correctly.  We have four carbons in the 
product, but only three in the starting material .  From this you conclude that in this synthesis there 
must be a C-C bond forming reaction to give a molecule wi th 6 carbon atoms, followed by an 
ozonolysis to give a product with only 4 carbons.  In addition, we gave the hint that the last 
problem's answer was related, so we hoped you would realize that an ozonolysis of the product from 
problem H) would give an aldehyde with the required 4 carbon atoms.  Oxidation of the aldehyde 
product of ozonolysis gives the carboxylic acid product.  

 


