
Question 22(c) on CHE 321 Final Exam  Fall 07 Most
missed it

When acetone reacts with methyl lithium two products 
are formed.  One is the expected addition product with 
the negative charge on the electronegative oxygen atom   the negative charge on the electronegative oxygen atom.  
Give the structure of the second product which also has 
the negative charge on the electronegative oxygen atom.

C

O

CHLi C

O

+ ?
CH3

C
CH3

CH3Li
CH3

C
CH3CH3

+ ?

O O O O O

Li

A          B             C             D            E

Question 22(c) on CHE 321 Final Exam

When acetone reacts with methyl lithium two products 
are formed.  One is the expected addition product with 
the negative charge on the electronegative oxygen atom   the negative charge on the electronegative oxygen atom.  
Give the structure of the second product which also has 
the negative charge on the electronegative oxygen atom.

C

O

CHLi C

O

+ ?
CH3

C
CH3

CH3Li
CH3

C
CH3CH3

+ ?

C
C

C

O

H
H

H
H C

C
C

O

H
H

H Enolate
H H

C C

H

H

H

Enolate

N

Li Lithium diisopropylamide (LDA)
N

HpKa = 40
N + H+N

HpKa = 40

K+

Si
N

Si

K

KHMDS

C
C

C

O

H
H

H
H C

C
C

O

H
H

H

LDApKa = 19

H H

C C

H

H

H

Th
Keq = 1.5 x 10-4Keto Enol

H These
two 
compoundsC

C
C

O

H
H

H
H C

C
C

O

H
H

H

H

tautomerization

p
are 
tautomers

C C

H

H

H

H C C

H

H

H

C
C

C

O

H
H

H
H C

C
C

O

H
H

H

LDA

H H

C C

H

H

H

Keq = 1.5 x 10-4Keto Enol
H

C
C

C

O

H
H

H
H C

C
C

O

H
H

H

H

O O
H

C C

H

H

H

H C C

H

H

H

K = 1 2 x 10-2

C
C

O

H
H

C
C

O

H

Keq = 1.2 x 10 2

 ll
Aldehydes

H3C H

O

H2C H

OH
very small

y
form less
enol

H3C H 2

Keq = 1.5 x 10-4Keto Enol
H

C
C

C

O

H
H

H
H C

C
C

O

H
H

H

H

pKa = 19C C

H

H

H

H C C

H

H

H

 

p a

O O O O
H

Keq = 3.2

Acetyl K  9Acetyl
acetone

pKa = 9

+H+ -H+

O OOO O O

H H



Keq = 1.5 x 10-4Keto Enol
H

C
C

C

O

H
H

H
H C

C
C

O

H
H

H

H

pKa = 19C C

H

H

H

H C C

H

H

H

p a

+H+
H+

+H+ -H+

C

O

H

+H-H+

C

O

H
H3C

C
C

H

H

H3C
C

C
H

H

EnolateE
Two sites of basicity, O and C

Most reactions will take place at C because Most reactions will take place at C because 
stronger bonds are the result.
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Name possible four reactions of this enolate
involving proton transfer. 
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Name possible two more possible
reactions of this enolate

What are the acid sites in the aldehyde?
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