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Nucleophilic Addition

An electron pair from the
nucleophile attacks the
electrophilic earbon of the
carbonyl group, pushing
an electron pair from the
C=0 bond onto oxygen
and giving an alkoxide
anion. The carbonyl
carbon rehybridizes

from sp? to sp3.

Protonation of the
alkoxide anion resulting
from nuclcophilic
addition yields the
neutral alcohol addition
product.

©2004 Thomson - Brooks/Cole
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.C
H.C/ H
H,C

Alkoxide ion

l Hg0*

Some negatively
charged nucleophiles

| H§=' (hydroxide ion)
H:~ (hydride ion)
R;C:~ (a carbanion)

R(:Z:H ~ (an alkoxide ion)

N =C:" (cyanide ion)

Some neutral
nucleophiles

HOH (water)
ROH (an alcohol)

H3N: (ammonia)

Rf\.THz (an amine)
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(S)-3-bromo-3-methylhexane
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H+
CHZ =CH - CH2 - CH3 ~ — CH3 -CH=CH - CH3

?Hs H*

CHs - CH - CH, - OH > CH,-CH=CH-CH; + H,0
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Addition of Grignard Reagents

"
10! i :‘MgX ‘R~
|
The Lewis acid Mg?* first forms an ~C
acid-base complex with the basic
oxygen atom of the aldehyde or |
ketone, thereby making the carbonyl .
group a better acceptor. e MgX
0
ilj iR
Grlgnard additions are Nucleophilic addition of an alkyl T
. . group R~ to the aldehyde or ketone .
lrreverS|pIe b_ecause produces a tetrahedral magnesium 1}
a carbanion is not alkoxide intermediate . . . MgX
a leaving group 07 A tetrahedral
é intermediate
7, R
.. . which undergoes hydrolysis : )
when water is added in a separate =0
step. The final product is a neutral IS
alcohol. =
tOH

A e + HOMgX
/ R

An alcohol




