Chemistry 304B, Spring 1999 L ecture Notes 16
Reminder: turn in exam regrading request by Monday noon, in my mailbox.

From last time:
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NOW: Carbon Nucleophiles. How to make acarbon eectron-rich?
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a Proton abstraction? CHy + base —®» CHz + H-base
b. halideinsertion (not F) H3C—X + 2Li —P HC—Li + LiX

X =Cl,Br, |



c. hadogen-metal exchange ~ H3C—X + RLi p—— HaC—Li  + RX

X=Cl,Br, |
Equilibrium depends on relative stability of components, primarily depends on R-Li vs Me-Li:carbanion stability

d. metal-metal exchange HC—M + M-X = HC—M'  + R-M

X =Cl,Br, |
Equilibrium depends on relative stability of components, more electropositive M prefers X

Eg,
HaC—Li + ZnX, = H3C—2Zn-X + Li-X

Very common case: the Grignard reagent
halide insertion (not F) H3sC—X + Mg —» H3C—Mg-X

X =Cl, Br, |

What about Naand K?

Wurtz reaction...

Relative reactivity of R-M correlates roughly with electropositive value for M:
more electropositive M
more (-) on CH3

more reactive nucleophile

ADDITION TOKETONESAND ALDEHYDES:

H3C—Mg-X + >:O fot » = H3C>7O—Mg—x —> H3C>*O—H

Alcohol synthesis




Essentialy irreversible (CH3  isalousy leaving group)

In genera:
General acohol synthesis from ketones and aldehydes:
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Many variations on the theme: differing in reactivity by electronic and steric parameters.

LiAlH4 reacts with all types of carbonyl groups: ketones, aldehydes, etc. and imines, nitriles

NaBHg4: Lessreactive--can react selectively with aldehydes. Not at al with other carbonyl derivatives, including
esters, amides, etc.

Selectivity: O 0
a. NaBH,
H EtOH >
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Note ster eochemical issues:
A. Enantiomers

Addition of organometallic reagents to ketones and aldehydes

a. PhMgBr
—O >
b. HD

H

Addition of hydride reagents to ketones:

aLiAlH,

b. HP

B. Diastereomers:
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OH
aLiAlH,

b, HD

OH -uaQOH

Should not be 1:1 (unless accidentally equal energy TS)

Reverse of Hydride Reduction: Oxidation of Alcoholsto Ketones
Special case of elimination: Oxidation of alcohols

Elimination to form C=0

?
;r? —> }o + 2H' + 2¢ ?
H H

Isthis an oxidation? Reduction/oxidation in organic chemistry b alittle fuzzy

How arrange the lowest energy pathway for oxidation of an alcohol to a ketone??
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Z = good €l ectron acceptor

How arrange Z group efficiently? CrOgz isone example
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E* could be acarbocation is stabilized by three phenyl groups PhsCt X-
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Hydride abstraction:
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trityl cation

H™ transfer

+ Ph,C-H



