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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
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A “wicked strong” base
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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
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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






































































































































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
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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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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
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+ BrH

Summary:

Regiochemistry:

Stereochemistry:

Example:

HCl

Br

Products

Br
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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
Kinetic
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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
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CH3

11-cis-Retinal
λmax = 380 nm




































































































































 
 
 
 
 
 









































































































































































































































































































































How vision works the

final edition



 

H3C

O

H
H3C

CH3

11-cis-Retinal

Binds to an -NH2 group from 
the amino acid lysine in the 
protein opsin

H2N

H3C

N

H
H3C

CH3

Rhodopsin

H3C

H3C

A photon of visible light is 
absorbed by the retinal, isomerizing 
the cis bond to trans, dramatically 
altering the shape of the molecule
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H3C

CH3

CH3

1

23
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12

Molecule 
resets

This change in shape causes a nerve 
impulse to be sent to the brain

How vision works

CH3

CH3

H3C



 
 
 
 

 
 
 
 
 

π  MO

π MO

* π  MO

π MO

* π  MO

π MO

*
Generation of heat, Most molecules

hν

Flourescence - Rigid Molecules, Not uncommon

Fast

π  MO

π MO

* π  MO

π MO

* π  MO

π MO

*
hν Fast

+ Vibrational Energy
         (Heat)

+ hν
(lower energy 
than original, 
longer 
wavelength)

Phosphorescence - “Glow in the Dark”, Rare

π  MO

π MO

* π  MO

π MO

* π  MO

π MO

*
hν Slow + hν

(lower energy 
than original, 
longer 
wavelength)



 
 
h#p://photobiology.info/Branchini2.html 

Flourescence - Rigid Molecules, Not uncommon

Phosphorescence - “Glow in the Dark”, Rare

OHO O

CO2H

Fluorescein

OHN NH2

Rhodamine

NN

N

Ir

Bioluminescence - Fireflies, Deep Sea Creatures - Chemical Reactions
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Energy Light source

combinedis white

We see the

wavelengths reflected
minus the wavelength
absorbed
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Vanta Black The blackest
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Preview

Stable
IIII

Extraordinarily

Benzene

Recy reactions it bonds
and 6 bonds

interchange
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