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H3C

O

Products

Grignard Reagent Reacting with an Aldehyde or Ketone

H

H3C

CH2

MgBr

+

2)               / H2O

H H

O
1) CH3CH2MgBr

2) HCl / H2O

H3C H

O
1) CH3CH2MgBr

2) HCl / H2O

H3C CH3

O
1) CH3CH2MgBr

2) HCl / H2O

1) CH3CH2MgBr

2) HCl / H2O
CO O

Key Recognition Element (KRE):

Tetrahedral Intermediate

ClH
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bond
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go pfEe vf Add a proton

Mechanism A

oHgroupattachedchfiiiEi.it tea
the same C atom
as a new C C bond 1

racemic
man

V5

I

CH
CHÉCHI H 1 alcohol

as tie if anti
Nejonf.j HNggn.EC

3
CHz 2 CH alcohol

E.FI carboxylic
ee.siiEIIiiijIiii

acid
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Products

Aldol Reaction

H H

O H
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H

O

H H

H

Draw both enantiomers

H E H

EÉ H IF
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Racemic


































































































































2 I

9

Minor Major

Estate Make a
bond

9

Add a
proton

veg c

KRE β hydroxy aldehyde
with a new C C

bond between the

aldehyde α and β
Mechanism
Acarbons
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H

Products

Acid catalyzed dehydration

HO H

Aldol product tautomerization

O

H

H H

O

H H

End

H É H H Estimated
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Chemists

Add a

proton

Break a

bond
a

KRE α β unsaturatedTake a
aldehyde the CFC

Patta is where the new ct

bond is located

Hy cHβ α HY
E t

z
Not much of the Z
product is formed because

s SEE
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it c It

usYIDEI.EED
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Products

Grignard Reacting with Esters

Chemist Opens Flask

2)

O

O

MgBr

MgBr

H

O

H

H

Racemic

p
most

a
CH

H H

Mg
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r E or.IE rr Er Its
k

p
Make a
bond b

StrongnucleophileTechfnisy Br
d

make

iii pile

Add a
5 proton

Finish

KRE An alcohol

with 2 identical
new groups

attached

via new C C bonds

Nionts
The overall reaction mechanism is
Mechanism B followed by Mechanism A

Same as the next reaction



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
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Aldol with
Esters

Take a

5 Pity

the r group
the

base must match the
ester Make a

bond

Mechanism B

CH
Break a

bond
a E p

FEET

5kt
this

drives

the
reaction

away
Ney

a

This is a much more stable anion

compared to ocH3 providing a

strongdriving force motive for
the Claisen condensation reaction

me
Q

Was an

enolate nucleophile



KRE A p keto ester with a new

C C bond between the
α and β carbons

Before we add acid the last

step drives the reaction
because we make a relatively
stable anion

Balanced Equation for the Overall Process

2 CH E och Nooch HCl CH ECHIE OCH
ZHOCH

Knacle
This is the balanced equation
that is explained by the mechanism

The R for the R must be the same R

as the starting ester

00



With the balanced equation in

hand we can set up a reaction

properly in the lab because
we know how much of each
reactant is needed For
this we use the notation of

equivalents

CH E och Nooch He CH E CHIE OCH

HOCH

NaCl

Notation that you
will are on

box problems and synthesis problems

1 0 equivalent Euivalent efficient
0.5 equivalent

1.0 equivalent
Defined as 1.0

equivalent as 0.5 equivalent
the important
carbon containing

startingmaterial



Example of using equivalents

1 NaOCH
equivalents

CH d och CH E CHIE OCH
2 H30
mild
equivalents
of HCl

0.5

0.5



The Dieckmann Condensation

Using a Claisen to make a

ring

Nate f Takeawayproton
NaOEt

to

f Make a bond

Racemic



I Break a bond

Iii.in nin

Racemic

Take a proton
away

in a

2 HTH
Add a proton

Hot

Products

Overall Process

1 NaOEt
no avion e on

1.0equivalent 2 4300 Racemic

ester
1.0equivalent 1.0equivalent
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O H
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Predominant Aldol Product

Dehydration

Heat

Final Dehydrated Aldol Product

Heat

Heat

HEH
Racemic

It E ita

IIE
Racemic

Racemic

É sit EI É
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Racemic

vi.EE niiiii

E Ion Éfeet

EIFFEL

Racemic
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