
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gleevec – Novartis ($4.65 Billion in sales in 2015). A kinase inhibitor, that is a first of its kind 
pill capable of treating certain blood cancers with only limited side effects.  It was designed to 
combat leukemias with the relatively common “Philadelphia chromosome” (BCR-ABL kinase 
gene fusion) 
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Carbonyl Death Star
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Equilibrium favors formation of
the weaker base and weaker acid

more stable
higher pKaanion

H A I H B

H C H HI HE H H

pka 4.78 pka 15.7

less stable more stable
anion anion

larger
pka so

weaker weaker
base acid

Bottom line position of equilibrium
Amounts to a favors the side with
thermodynamic the more stable anion
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force

imotived.IE
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A I In
The C atom adjacent to a

carbonyl is called the α carbon
The next C atom is called the

β carbon

The H atoms on the α carbon

are called a hydrogens

Tydrogensard
extremely acidic
for a C H bond

H H Base I it H Base

pka 18
Fabilizedbydelocatization

Ew rge
and a

Compare

a

pKa 51
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I Minor Major

95 5 Make a
bond

4

Add a
proton

neg

KRE β hydroxy aldehyde
with a new C C

bond between the

aldehyde α and β
Mechanism
Acarbons





































































Another Movie Rips
Off Organic Chemistry

H HE it H2o
1Hey

Aldehyde Enolate

Is Attacked Attacks

By Enolate Aldehyde

Austin Powers Dr Evil

Two

Characters
Playedykhy
the Same

Actor
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Aldol Reaction Considerations

1 When HE is used as the base

equilibrium of the first step
favors the aldehyde

H I H H 4 H A

pka 15.7

pKa 18 20
weakerbasew There will

This side
favored at

be excess

aldehyde for
the enolate

equilibrium to react with

2 Because there is H present
at the beginning and end of
the reaction there is little

driving force motive for the
aldol reaction the aldol
reaction is reversible





































































3Thealdolreactionfavorab.iefor aldehydes
but NOT for ketones

4 The reaction can make two
new chiral centers
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Enantiomers or Diastereomers

H OH
q q
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How Kinases Work:
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In mild acid with some heating
the aldol product will dehydrate
to
give an op unsaturated

aldehyde

s In the

Note The following mechanism is NOT

the simplest you might think of
but it is the one with the

lowest energy intermediates
no carbocations etc so this

is the correct mechanism
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