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Organic Chemistry c3444y

1. Propose a synthesis to accomplish the following transformation:
(Hint: Work backwards from the product one step. Then try to find similarities in the carbon atom 
connectivity between that intermediate and the starting material.)

?

Problem Set 5 - Answer Key

a.

2.  Predict the product of the following reactions:

b.
1. H+, 

2.

3. H3O+

Direct one step alkylation of the
aldehyde is generally not possible.
With -OH as the base, aldol 
reactions will likely occur, and 
LDA is not an effective base with
aldehydes as we discussed.

3.  Write out a mechanism for, and predict the product of the following reaction:

Mannich
Reaction

+

Strict application of the 
two rules for intra-
molecular aldol conden-
sations will lead to this 
product.

1. LiAlH4
 2. H3O+

CrO3, Pyridine

cont'd
1st part is
iminium ion
formation.

It's very important to be 
able to quickly work 
backwards from an 
aldol product. In this 
case, once you do that 
the relationship between
this compound and the 
starting material should 
be much clearer.
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N

OH
H

N

OH
H

3 cont'd.

-H+

+H+ N

OH2

N

CH3

O
H+

CH2

O
H

H

O
H

O
H

N

N

O

Ph

2nd part is enol formation:

3rd part is attack of enol on iminium ion:

4. Propose a synthesis of the illustrated target from the provided starting materials. It will be 
helpful to work backward from the product one step and forward from the starting materials one 
step, and then see if you can link them. The reaction conditions are provided for the first step.

CH3

O

O

H3C

O
H3C

O

CH3+
?

∆

H3C

CH3

O

CH3

O

O

H

O

H3C

O

KOH, H2O

H3C

CH3

OO

HO OH

H+

1. O3

2. Me2S

Aldol
Condensation!Diels-Alder

Why is this
protection step
necessary?
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a.

5.  Predict the product of the following reactions:

b.

KOH, CH3OH

2+ +

This aldol product cannot eliminate to give the condensation product, so it will undergo a retro-aldol and 
then find an aldol condensation that will work. Just like the Robinson Annulation that we discussed in class.

6.

Proton
Transfer

Up to here, it's just
enamine formation.

The enamine then
does a Michael 
addition.

In order to get rid
of the positive charge,
the enamine reforms.

Double
Mannich.

OCH3

Oby way of

Me


