






























I there are no short cuts to the top
you cannot just remember any more
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Robinson Annulation Part 1 - Michael Reaction Steps
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I
Take a

proatay

É L
Make a
bond

n

Add a
proton

Enolate
Enol

This meth not H

group prevents
deprotonation
between the
c o groups

I



Robinson Annulation Part 2 - Aldol and Dehydration Steps
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Heat

Aldol Reaction Product

Michael Reaction Product

Spontaneous 
dehydration - multiple steps

You are not responsible for 
these
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This is the only Robinson annulation
reaction you will see on exams

Hot
n ÉÉtt

catalytic

1 MichaelReaction Racemic
2 Aldol Reaction
3 Dehydration

in
AKA Dream Team
of reactions that

happen in a cascade

The Robinson annulation can be

used to assemble complex
molecules like this steroid





































































The wicked strong base that

changes things
Lit

it HIT
Lithium Diisopropylamide PKa 40

LDA H LDA

Not a nucleophile
because of the two

isopropyl groups

LDA will quantitatively
deprotonate aldehydes ketones

and esters to make enolates





































































Aldehyded

R É É LDA RGIII H LDA

pKa 18 20 pka 40

Thissidets
favored by

Eters
1020

R É É R LDA RÉ Ii r H LDA

pKa 23 25 pka 40

This side is

favored by

1015







































































Initial Products

Claisen Condensation
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Draw both enantiomers
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No chiral centers in this case

Final Products

2) Mild

(Chemist opens flask 
and adds a mild acid)
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Aldol with
Esters

Take a

proton
away

The R group
of the

mmmm
G

ester
bond

Mechanism B
d 0
cts

bond
Break a

qÉ

TEidii

Take a

proton
away New C C

bond

This is a much more stable anion

compared to oats providing a

strongdriving force motive for
the Claisen condensation reaction





































































What if we use 0.5 equivalents
of LDA with an ester

It o t LDA I

Éi IiIDA
H

1 o equivalent
0.508 tents

0.5 equivalents equivalents

Amount of ester
H II o fIstigivitetisot H

enolate is made 0.5 equivalents

11m HEE
0.5 equivalents 0.5 equivalents

A
There are 2 ester
molecules used for
each product molecule
so there can only be

half the number of

product molecules compared
to starting ester molecules





































































What if we use 1.0 equivalent
of LDA with an ester

HIII o LDA Effie o H LDH

1 o equivalent
1.08 lent

1.0equivalent equivalent

The enolate F
forms quantitatively

2 NB
saz

so there is no

ester left to equivalent

react with

NoEIEon
equivalent

All of the

starting ester M
molecules end

up as a the

same number of

product molecules
with a new C C

bond





































































What if we use 1.0 equivalent
of E with an ester

Only a small amount
of this forms at any
one time so there is always

This side favored plenty of ester to react
at equilibrium w

iF

H

1 o equivalent
1.08 lent

0.5 equivalents equivalents

pka 23 25 HIII o f
PK

Leaving
group from0.5 equivalents ester

Products I
from bond

forming step H Icici a

only not
overall process 0.5 equivalents

441,121

8
tents

Ito am
from all

overall Products

equivalentssteps 0.5 equivalents





































































Overall Reaction

HÉÉ o t If an
1 0 equivalent

1.0equivalent
equintents

0.5 equivalentsoseguimentso.FIts.y.nI

comes from comes from
first step second step from originalformation loss of
of the that

leaving groupenolate from ester
see mechanism used

Note Considerable detail was added
to the preceding four pages
compared to what I wrote in

lecture I wanted to capture
more of the key points
for you to study
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Lithium Diisopropylamide
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A “wicked strong” base
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New CC bond

f
Ht
heat

New

End
Aldol

2
H

fuivalent

3 HI He New CC
bond

2 XI f1

1.0 equivalent
Michael

3 Huff He
1.0 equivalent

2 Ce
2 Bruh

1 o equivalent 1.0 equivalent
new cc

Sn2New cc
bond

bond



Carboxylic acids

Ketones
Carboxylic esters

Aldehydes

β-Keto esters

β-Hydroxy aldehydes

α,β-Unsaturated aldehydes

β-Diketone

α,β-Unsaturated, nitriles, 
ketones, or esters

β-Diester

β-Substituted 
aldehydes, 
nitriles, ketones, 
or esters

Substituted ketone

β-Ketoaldehyde

Substituted aldehyde

Acid Chlorides
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