
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
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Aceto ester Synthesis Summary

1 Nao Et Ney
1.0equivanent

an.es ftco
3 H300

heat

KRE A methyl ketone
with a new C C

bond between the
A and P carbon atoms








































































































































































































We start with diethyl malonate
1 Nao Et

k 7 not.ee
EIB sn2

I treeEst
NIE

Ho CO2

KRE A carboxylic acid
with a new C C
bond between the
2 and p carbon

atoms
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Enamine Formation
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Make a
bond

20Aminestrydeophile

pH 4
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proton
Break a

bond
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Major Minor
but significant











































































































































































































































































































































2 Acid chlorides B di ketones

Racemic

IHzot0KREAp diketonewitho eb.f

me
between the 2

Racemic

p di ketone

Overall Reaction
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3 Hot






































































































































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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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
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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
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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







































































































































































































































































1,2 addition 1,4 addition

for Bre
HÉBr KE

Br
Racemic

temperature

78 C

40 C
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Low temperature
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Thermodynamic
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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









































































































































































































































































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









































































































































































































































































Consequence of the N way
molecular orbital

H

HILE Hye'tH H H H









































































































































































































































































As you add 2p orbitals
the

energy gap between
the highest filledmolecular orbital
and the lowest unfilled
N molecular orbitals

gets smaller






































































































































 

CH3 CH3

CH3

CH3

CH3

CH3 CH3 CH3

H3C

H3C

β-Carotene
λmax = 455 nm, 483 nm

H3C

CH3 CH3 CH3 CH3

CH3 CH3 CH3

CH3

CH3

Lycopene
λmax = 443 nm, 471 nm, 502 nm

CH3 CH3

CH3

CH3

CH3

CH3 CH3 CH3

H3C

H3C

Luteine
λmax = 445 nm, 474 nm

HO

OH

Butadiene
λmax = 217 nm

H3C

O

H
H3C

CH3 H3C

1
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CH3

11-cis-Retinal
λmax = 380 nm
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