





































































































































































ClaisenwithDecarboxylatione.nl
fft I Take racemic

GET

13 strong

sont

Ce

not

Acetoester Synthesis

In I Mon racemic
Acetoester

on

13 30 strong
heat

CO2ney.tt
n not

KRE Methyl ketone


















































































































Malonic Ester Synthesis

Him I notion
TDiethyl malonate
3 1.0 eg NaOEt

4 CHzBr
only amethyl

NeyGS group can be
added second

HO 1 5 Hyotostong
dustainsteric

Racemic

of
heat

no

HOHRÉ
new c c

h
bonds not chiral

KRE Carboxylic acid





















































































































































































































































The wicked strong base that

changes things
Li

it HIT1

Lithium Diisopropylamide PKa 40

LDA H LDA




































































































































NOT a

nucleophile

LDA will quantitatively
deprotonate aldehydes

ketones and esters

to make enolates


















































































































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



H

O

H

Products

Enamine Formation

O

N

H

proton 
transfer

H

H

O

H

slightly acidic pH
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Make a
bond

aie

a

pH 4

Add a

proton
Break a
bond

H H

cL Take a

proton
away

major AIFF
Enamine






































































































































ÉFÉ ÉÉt
Enamine
This process is

reversible adding H2o
drives it to the left ketone

and taking H2O away drives

it to the right enamine

É

E
HEH

Major
Contributor

Minor
Contributor

YI.fi 1
An en amine is A smaller i.e less

a mini me of reactive version of

an enolate an enolate a C

is a nucleophile

soo

Was
















































































































H2O

H2O


























































































































































































































































































































































































Note the relatively mild
conditions used to make
the enamine pH 4 no

harsh acid or base required

It takes strong base to make
an enolate

For this class we will only
use the following two

secondary amines to make
an enamine

EI or É
H H

as

waste
















































































































mild

strong base






































































































































Reactions of enanines

1 Primary halo alkanes S2

ÉE
mÉ

KRE A ketone with a 1H
ve

new GC bond
between the 2

and p carbon atoms
IITFacem.tt

Overall Reaction

Nega
P D YTIPHY II teII É L Racemic H

3 Hot

ooh
















































































































A ketone with
a new C C bond
between the α andβ
carbons






































































































































2 Acid chlorides B di ketones

Racemic

IHzot0KREAp diketonewitho eb.f

me
between the 2

Racemic

p di ketone

Overall Reaction

Racemic
Y

3 Hot
















































































































A p diketone
with a new C C

bond between the
α and p carbons



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
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O

O
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*

H

O

H

OH O
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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
































































H H

t.ie t

F it
th

it

HIII
Racemic
















































































































Add a

proton

p
C






































































































































1,2 addition 1,4 addition

for Bre
HÉBr KE

Br
Racemic

temperature

78 C

40 C

90 10

15 85






































































































































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






































































































































Electrons should be thought of as

Orbitals are described by

Like waves orbitals can add
and

when adding atomic orbitals you

get as
many

new molecular
orbitals as there are

component atomic orbitals

For molecules with adjacent
2p orbitals that overlap the

resulting molecular orbitals
extend over

waves

wave

equations

constructively destructively

Half of these are bonding
molecular orbitals

Half of these are antibonding
molecular orbitals

all of the atoms
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bonding orbitals
look like hot dog If you

drink a lot
buns

of this you

The same applies when there are

4 atoms each with an overlapping
2 p orbital

it
Hathe H

l
H H

1,3 Butadiene

I

formed from

the overlap of 2p
orbitals have 2p









































































































































































































































































Consequence of the N way
molecular orbital

H

HILE Hye'tH H H H

The bond

between the middle 2 carbon

atoms is not a normal sigma
bond

partial double bond
because

of lowest energy molecular
orbital M way

K
s trans Us cis

More stable Less stable due
to some steric
strain



Conjugation way
3 or

more

atoms
Also when one

or more H bonds

are adjacent to each
other

P
H

ex

EEngated because

sp
atom is

between the

N bonds




