




















































































































































For mechanisms keep the following
in mind

1 Identify the bonds to be made
and broken in the overall reaction

2 Avoid mixed media errors

a In acid all the intermediates
are positively charged or

neutral
b In base all the intermediates

are negatively charged or

neutral
c In neutral solution the

intermediates could be

positively charged negatively
charged or neutral

3 When in doubt transfer a

proton protons move very
fast

4 Analyze each intermediate
carefully to predict the next

step
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Add a

proton
Make a
bond
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Break a

bond

0 his is NOT H3O
this reaction is
NOT catalytic in

acid
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The following mechanism applies to which
reaction we have seen Trick Question it applies
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amide These conditions
are strongenough
to hydrolyze

Promoted Hydrolysis
of an Amide

CC





































































e.gr EN

EX
EE

v2
a

Mg
ether

NMgBr
50
7 E on

IIF Ed

a H ii
III
Racemic

KRE OH
group

on

an α alpha carbon Ed
of a carboxylic acid
New C C bond

adding 1 carbon atom

α hydroxy acid

II II
Racemic



O

O

Products

Base-Promoted Ester Hydrolysis - Saponification

HO

2) H Cl

O

Ha
Ha

O
H y

It IT

O ice

t tt
































































R E or RE OH R'OH

e I
9 IN

5
9 Racemic

Break a

bond

TELL

dda away

proton NOT catalytic
intase

Mechanism B

Driving force converts

HOE to RÉE
More stable anion
favored MOTIVE



 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                           
                                                                                                                                                                                                                                                                               

O

O

O

O

O

O

1
2 3 4 5 6

7
8 9 10

11
12

13
14

15
16

17
18

1
2 3 4 5 6

7
8 9

1
2 3 4 5 6

7
8 9

10 11 12
13

14
15 16

17 18

10 11 12 13 14
15

16 17 18

HO OH

OH

Glycerol
(“glycerin”)

Triglyceride (fats and oils)

Animal fat - More saturated fatty acids like stearic acid
Vegetable oils - More unsaturated fats with cis-C=C bonds

LiOH or NaOH
3 Equivalents

O

O

O

O

O

O

Stearic Acid (a saturated fat)

Oleic Acid (an unsaturated fat)

1
2 3 4 5 6

7
8 9 10

11
12

13
14

15
16

17
18

1
2 3 4 5 6

7
8 9

1
2 3 4 5 6

7
8 9

10 11 12
13

14
15 16

17 18

10 11 12 13 14
15

16 17 18

Linoleic Acid (a polyunsaturated fat)

Deprotonated Fatty Acids (soaps)Li  or  Na

Li  or  Na

Li  or  Na

Fatty Acid
G

ly
ce

ro
l

Linoleic Acid (a polyunsaturated fat)

Oleic Acid (an unsaturated fat)

Stearic Acid (a saturated fat)

O

O

O

O

O

O

1
2 3 4 5 6

7
8

1
2 3 4 5 6

7
8

1
2 3 4 5 6

7
8 9 10 11 12 13 14

15
16 17 18

Linoleic Acid

Vegetable Oil

Excess CH3OH

H3CO

O

1
2 3 4 5 6

7
8 9 10 11 12 13 14

15
16 17 18

Methyl Linoleate

Biodiesel, a combustion engine fuel

H2SO4
(catalytic)

3 HO OH

OH

Glycerol
(“glycerin”)

9 10 11 12 13 14
15

16 17 18

9 10 11 12 13 14
15

16 17 18

Linoleic Acid

Linoleic Acid








































FattyAcid

EYEL

Triglyceride Is deprotonatedfattyacidssoaps

B Engines
for Glycerol

VegetableOil



O

O

H

O

H

H

H

O

H

H

O

H

H

O

H

H

H

O

H

Products

Acid Catalyzed Ester Hydrolysis

H H É H

Ha

y
H H

H E FEET LEE

H
H

H TTo Ht HH Hyp H

O H H

ft H
































































jiffy it

e

Make a
bond

Take a
proton A
away

Add a

proton
Break a

Take a

It
on
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Transesterification the chemistry
behind biodiesel
production
see handout
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Make a

bond

necessary

Verygood
leaving
group

Break a
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Take a
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NOT a nucleophile
so we need 2

equivalents of

amine for
this

reaction



Remember you need two equivalents
of the amine

Examples

a IE

Ce
No Reaction
the amine must

have at least one

H atom so that a

stable amide can be

made


