






































































































































The wicked strong base that

changes things
Li

if HIK
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





































































Aldehyde

R it LDA R Eia H LDA

pKa 18 20 pka 40

sidf
favored by

1020
Esters

R R LDA f R R H LDA
H

pKa 23 25 pka 40

This side is

favored by

1015







































































Initial Products

Claisen Condensation

O
CH3

O

H
H

H

O CH3

Draw both enantiomers

O
CH3

O

H
H

H

O CH3

No chiral centers in this case

Final Products

2) Mild

(Chemist opens flask 
and adds a mild acid)

OH

H

H

 

H E CH

at

i
It's it O nigha at

495yd at

o

H 495,4 CH

H E CH H E H

É É II c
É's És.si io at

H



































































Aldol with
Esters

Take a

Prat

the R group
the

base must match the
ester Make a

bond

Mechanism B

E Break a

bond
a

G p

FEE
Take a

proton
away

Neg

A

This is a much more stable anion

compared to OCH providing a

strongdriving force motive for
the Claisen condensation reaction





































































What if we use 0.5 equivalents
of LDA with an ester

equif Inis III

H III on LDATFIE otH.LA
1 0 equivalent

0.58 0.5 equivalents equivalents

Amount of ester
left over after H on

0.5 equivalents of
enolate is made 0.5 equivalents

0 0 2 HCl H2O

one
it

0.5 equivalents 0.5 equivalents

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

H on LDA HIKE on H LDA

1 0 equivalent
108 1.0equivalent egu.li lent

The enolate
forms quantitatively

2 Br
snz

so there is no
egu.tv

lentestetIIh
0

new
on

equipalent

All of the

starting ester
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 with an ester

Only a small amount

III 57k always

wP.tt s fEnst react

IEEE.tt 0.5

1 0 equivalent
0.5 equivalents equivalents

pKa 23 25 11 _y
pKa 16

Leaving
group from0.5 equivalents ester

Products
from bond

forming step A 1 H

only not 0.5
overall process 0.5 equivalents equivalents

2 HEY If
0

Overall Products on H
from all

1.5
steps 0.5 equivalents equivalents





































































Overall Reaction

a on Elon tan
1 0 equivalent

1 equivalent
0.5 equivalents equivalents

T.seguivalentso5 gr ents0
dalents

comes from comes from is left over

first step second step from originalformation loss of
of the leaving group

that
enolate from ester was not

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



O

LDA
1.0 Equivalent

O

H

O OH

O O

O

*

*

Racemic

O

H*

Racemic

O

*

Racemic

O

*

O

Racemic

N

Li

Lithium Diisopropylamide
LDA

A “wicked strong” base

N

H-LDA

H

pKa = 40
































































New CFC bond

FEE
Aldol

2 dfivalent

3 1 4120 New C C
bond

2 NRAi

1.0 equivalent

1.0 equivalent
3 1 120 Michael

2 Ce
i equivalent

2

BT.TL
newceSn2NewCC

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










































NH2

O O

O

OO

*

Racemic

O

*

*

Racemic

O

Racemic

O O

*

Racemic

O

O

*

O

O

O

O

HO

O

Racemic

O
CH3

H

O

O

O ORacemic

*

H

O

H

OH O

H
* *

Racemic

O

O















































































































































Products

Addition of H-X to an Alkene

H

C

C

C

H

H

H

H

H

+ BrH

Summary:

Regiochemistry:

Stereochemistry:

Example:

HCl

Br

Products

Br


































































































































X can be Cll Dr I
te Not F

Brackets
indica

Nucleophile

ai r H
X

a i E maa
9

Carbocation bond
1 Electrophile

Add
paroton Major product

s nsa i I
H

Carbocation Markovnikov Product
More stable only one to draw

In Allee e pi bond reacts with
a
g

H X to add a proton to create a carbocation
Is intermediate that makes a bond wth X P

to

sina.E.IE ane
b

f Mixed time capsule Racemic Product
I j l

z l

z t t

ee
natural

morestacbarbbocatim

Hi pr e
H r

Ea at fats.ci EIFIJfEHsEHzEiEiI
Add aProton zo aMa g


































































Products

H-X reacting with conjugated dienes

H

H H

H

H

H

H Br

major contributing structure minor contributing structure

Products

Br Br

1,2 Addition 1,4 Addition - more stable, more highly 
substituted C=C

Allylic cation intermediate
































































An
Add a

proton

Hit

Make a
bond

Racemic





































































1,2 addition 1,4 addition

I for BR
HIT

Br
Racemic

Temper Ft

78 C 9090 1090

40 C 1590 859





































































E 3
B

v

race

jIF

Low temperature Molecules have

enough energy toKinetic
Control get over activation

energy A but not
Fastesttwins

enough energy to

get over activation

energy B

High temperature Molecules have

enough energy to
Thermodynamic

get over activation

ÉIE energya and
product wins activation energy B


