99 Grignard Reagents

e Grignard reagents are prepared by the reaction of
organic halides with magnesium turnings

— An ether solvent is used because it forms a complex with
the Grignard reagent which stabilizes it

Et,O
RX + Mg —— RMgX Grignard

ELO reagents
ArX + Mg —— ArMgX
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Et,O

CH,I + Mg 2=

CH, Mgl

Methylmagnesium
iodide
(95%)

Eth

CHBr + Mg —— =

CHMgBr

Phenylmagnesium

bromide
(95%)
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— Reaction of Grignard Reagents with Carbonyl
Compounds

* Nucleophilic attack of Grignard reagents at carbony!
carbons is the most important reaction of Grignard
reagents

— Reaction of Grignard reagents with aldehydes and
ketones yields a new carbon-carbon bond and an alcohol

L (1) ether* ‘ﬂ _
RMgX + C=0-55=—R (‘, O—H + MgX,
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T ¥ ——
Step 1 R=/M_gX\-I-’ C=0, >»R—C—0: Mg>* X~
/G |
Grignard  Carbonyl Halomagnesium alkoxide
reagent compound

The strongly nucleophilic Grignard reagent uses its
electron pair to form a bond to the carbon atom. One
electron pair of the carbonyl group shifts out to the
oxygen. This reaction is a nucleophilic addition to the
carbonyl group, and it results in the formation of an
alkoxide ion associated with Mg>* and X~.

I . . .
Step 2 R—C—0: Mg?* X~ + HE?LH + X~ — R—(|:—Q—H + =(|)—H + MgX,
H H

Halomagnesium alkoxide Alcohol

In the second step, the addition of aqueous HX causes protonation of the
alkoxide ion; this leads to the formation of the alcohol and MgX,.
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* Alcohols from Grignard Reagents

11/23/2010

* Aldehydes and ketones react with Grignard

reagents to yield different classes of alcohols
depending on the starting carbonyl compound

H H

H
5—m [N - H,0* .
RiMgx+ e — R—DF M sR——{n

. H H
Formaldehyde 1° Alcohol
R R’ R’
o— m I ‘ o H‘(_)+ | e
R:MgX + C=0 — R—C—0O0:MgX —— R_(|jQH
H H H
Higher 2° Alcohol
aldehyde
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R.'
5—ﬁ+\\ rog, 5, . NH,CI | .
R:MgX + C=0 > R—C—0:Mg > R OH
”/ . | .e HZO | e
R " "
R R
Ketone 3° Alcohol
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— The Use of Lithium Reagents

e Organolithium reagents react similarly to Grignard
reagents
— Organolithium reagents tend to be more reactive

o— [ 6+ \ . | o H.O" |

Rgl\-l-’ci() > R CI O:Li ——R (lf OH
Organo-  Aldehyde Lithium Alcohol
lithium or alkoxide

reagent ketone
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— The Use of Sodium Alkynides

e Sodium alkynides react with carbonyl compounds
such as aldehydes and ketones to form new carbon-
carbon bonds

NaNH
CH,C=CH _aNHz > CH,C=CNa
3

CH,
o[ o+ % | . |
CH3CEC=/1\121+\’/C=O — CH,C=C—C—O0Na =~ CH,C=C—C—O0H

CH, CH, CH;
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{Solved Problems

\,

3. Which reagent(s) will distinguish between cyclopentanol and cyclopentane?
A) Br/CCly

B) KMnO; (cold)

C) CrOs/aqueous H>SOy

D) NaOH (aq)

E) A)and B)
]
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21. What is the final product?

A)

B)

C)

D)

NaNHg
CH4;C=CH -

o
||

CH2CCH=~

CHAI

lig. MNHA
OH

CHACC=CCHA

CHx
OCHA

|
CHACC=CCHAo

CHn
OCH=

|
CHRC=C0OCH2 CHCHA
CHn
|

CH;CC=C0Na

CHA

E) None of these
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27. CgHg

CH3CH2CH2 CCHAo
|

Your task is to synthesize OH through a Grignard synthesis. Which

pairs of compounds listed below would you choose as starting materials?
A) 0

CH-CHzCHzBr and CH:RCCgHg
B) i

CH2CH>CH=CH and CgHgBr
©) [ﬁJ

CgHsCH and CHRCH2CHCHA

Er
D) More than one of these
E) None of these
—)
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38. Which of the following would serve as a synthesis of racemic:

CH,
|
<<:>>—CHQc:uc:HEr:H3 2
|
CH
(1) Etp0
| (2) NHgH
0
0

1l C I'l;l‘CH CH-CH-MgB (1} E10 =
H + | .
Sl ¥ {2} NHgt
Il CH, COH,CH CH=Mql (1) Et0 >
HaLlHaUHS + Mg
|| (2) MH.g'l‘

O

A) 1

B) II

C) III

D) All of the above
E) None of the above
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