



































































































































Lesson for Today
The Song

Strong nucleophiles react

directly at the electrophilic
C atom of carbonyls to make
a bond as the carbonyl it bond
breaks A proton is added to

the O atom

MECHANISM A



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

 
































































sÉ make a

q.iq1sbond
HaCH3
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opens the
flask V F Add a proton

Mechanism A

the same Cato
as ÉÉ as_ÉÉIÉ gOH group attached

agggartacemic
matsas a new C C bond

NEE

CH
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CH Gilt city
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alcohol

7 CHzCH3Racemic
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H3C

O

Products

Alkyne Anion Reacting with an Aldehyde or Ketone

H

+

Key Recognition Element (KRE):

H3C H

H3C Na Tetrahedral Intermediate

2)               / H2OClH

+ NH2
Na

 
































































Nat

FrongBase HC CIC init

p
Nat

g

Make Hsc C H
a bond 4 Racemic

q

A Adda
Mechanism A proton

OH group on the carbon
it cats

that makes a new

C C bond to an sp C racemic

atom alkyne



H3C

O

Products

HCN Reacting with an Aldehyde or Ketone

H

+

Key Recognition Element (KRE):

CN H

N C

CN H

Tetrahedral Intermediate

 
































































Reacts on the
C atom because

thstyakesstronger

IN HO

Make a
H it

Racemicf
bond

f

a

Cyanohydrin OH
on a C atom that it acÉ
made a new C C Racemic

bond to CEN

Time capsule cyanohydrins can be

hydrolyzed in 42504 420 to

give a hydroxyacids

alpha






















































This is getting boring

It is time for a TWIST



Products

Wittig Reaction

Key Recognition Element (KRE):

P CH

H

H

Br+

SN2

Li

n-Butyl lithium
(n-BuLi)

Phosphonium salt

Phosphonium ylide

H3C

O

H

+P C

H

H

Betaine intermediate

Oxaphosphetane intermediate
































































BE
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Take a protonthenp II IIE is awayreagent
N

shorthand ways
to indicate the
same molecule y tÉ y piety
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we
mated off ÉÉt

Racemic

Make a
bond

remember

giftg pity
e Ifep
HI it Racemic
Agent

Four membered ringintermediate

Alkene New CC where the Ceo was





































































E vs Z Which product
alkene

1 With alky Wittig reagents
the Z alkene product
predominates

BrCHaCHaCH
1 Ph P

42 n Bali

YIH Ph Écitsch A
I p

Z product

by
H

Z
7TH





































































2 When
using Wittig reagents

that have a carbonyl attached
to the C atom that is bonded
to the Pt atom E alkenes

predominate

Bratz E O CH

I
1 Ph P
2 n Bul

MI it Ph PEE É o city

1 E product
E HBO city

7TH

Detour Hydrogenation of

aldehydes and





































































ketones

Ha with Pd Por Nio reduces

aldehydes and ketones to

alcohols the it bond reacts
the same in CC and 2 0

OH

EI It

D

We now return to our

regularly scheduled discussion
of Mechanism A





































































Nag BE E Ein
it it

NaBHy Li AlHy

How to think about the reagent

wait B'a He B it

H Y H
e

Hydride Aalggis
A Lewis Base

You can think of Natty
as a Lewis base Lewis acid

complex between hydride f

and Bitz



H3C

O

Products

Sodium Borohydride Reacting with an Aldehyde or Ketone

H

+

H3C H

O

H3C CH3

O

Key Recognition Element (KRE):

Tetrahedral Intermediate

O

BH

H

H

H
Na

HH

NaBH4

1) NaBH4

2) H2O

1) NaBH4

2) H2O

H3C CH3

O
1) LiAlH4

2) H2O

2)
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