
Synthesis of Alcohols Synthesis of Alcohols 

Grignard Grignard or or OrganolithiumOrganolithium ReagentsReagents

Organolithium Organolithium reagents react with reagents react with 
carbonyls in the same carbonyls in the same 

general way thatgeneral way that Grignard  Grignard reagents do.reagents do.

Grignard Grignard reagents act asreagents act as  nucleophilesnucleophiles
toward the carbonyl grouptoward the carbonyl group

RR

MgXMgX

CC

OO
••••

••••

δδ–– δδ++

––

 

MgXMgX++

RR CC

OO
••••

•••• ••••

diethyldiethyl
etherether

••••

RR CC

OHOH••••

HH33OO++

two-step sequencetwo-step sequence
gives an alcohol asgives an alcohol as
the isolated productthe isolated product

formaldehydeformaldehyde to give  to give primaryprimary alcohols    alcohols   

otherother  aldehydesaldehydes to give  to give secondarysecondary alcohols alcohols

ketonesketones to give  to give tertiarytertiary alcohols alcohols

estersesters to give  to give tertiarytertiary alcohols alcohols

Grignard Grignard reagents react with:reagents react with:

formaldehydeformaldehyde to give primary alcohols    to give primary alcohols   

Grignard Grignard reagents react with:reagents react with:

GrignardGrignard reagents react with formaldehyde reagents react with formaldehyde
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formaldehydeformaldehyde to give primary alcohols to give primary alcohols      

aldehydesaldehydes to give secondary alcohols to give secondary alcohols

GrignardGrignard reagents react with: reagents react with: GrignardGrignard reagents react with reagents react with aldehydes aldehydes
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CHCH33(CH(CH22))44CHCH22BrBr CHCH33(CH(CH22))44CHCH22MgBrMgBr
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Question

• What is the product of the reaction of
ethylmagnesium bromide (CH3CH2MgBr) with
butanal (CH3CH2CH2CH=O) followed by dilute
acid?

• A) 2-hexanol

• B) 1-butanol

• C) 3-hexanol

• D) 3-pentanol
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formaldehydeformaldehyde to give primary alcohols to give primary alcohols      

aldehydesaldehydes to give secondary alcohols to give secondary alcohols

ketonesketones to give tertiary alcohols to give tertiary alcohols

Grignard Grignard reagents react with:reagents react with:



Grignard Grignard reagents react withreagents react with ketones ketones
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Question

• What is the product of the reaction shown at
the right?

• A) B)

• C) D)
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CHCH33ClCl CHCH33MgClMgCl

 OO

 CHCH33ClMgOClMgO CHCH33HOHO

Question

• Two alcohols, each having the molecular
formula C11H22O, are formed in the reaction of
methyl lithium with 3-(R)-tert-
butylcyclohexanone.  These two alcohols are

• A) constitutional isomers.

• B) enantiomers in equal amounts.

• C) enantiomers in unequal amounts.

• D) diastereomers.

Synthesis of Acetylenic Alcohols

Remember: Sodium Salts of AcetylenesRemember: Sodium Salts of Acetylenes
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• What compound will be obtained from the
reaction shown below?

•

• A) B)

• C) D)

Question
CHCHCHCH33(CH(CH22))33CC ++ CHCH33CHCH22MgMgBrBr

CCMgMgBrBrCHCH33(CH(CH22))33CC ++ CHCH33CHCH33
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UsingUsing Acetylenic Grignard  Acetylenic Grignard ReagentsReagents

Preparation of Tertiary Alcohols
From Esters and Grignard Reagents

Question

• Which one of the compounds below will
be produced when methylmagnesium
bromide is added to propanoic acid
(CH3CH2CO2H)?

• A) CH3CH2COCH3

• B) CH3CH2CO2-MgBr
• C) CH3CH2CH(OH)CH3

• D) CH3CH2CH2CH3

Grignard Grignard reagents react with estersreagents react with esters

RR

MgXMgX

CC

OO

 

••••
•••• ––

MgXMgX++

δδ–– δδ++
RR CC

OO
••••

•••• ••••

diethyldiethyl
etherether

OCHOCH33

••••

•••• OCHOCH33

••••

••••

R'R'
R'R'

but species formed isbut species formed is
unstable and dissociatesunstable and dissociates
under the reactionunder the reaction
conditions to form aconditions to form a ketone ketone
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thisthis ketone ketone then then
goes on to react withgoes on to react with
a second mole of thea second mole of the
GrignardGrignard reagent to reagent to
give a tertiary alcoholgive a tertiary alcohol
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Two of the groupsTwo of the groups
attached to theattached to the
tertiary carbontertiary carbon
come from thecome from the
GrignardGrignard reagent reagent

Question

• Which one of the compounds below will be
produced when methylmagnesium bromide is
added to methyl propanoate
(CH3CH2CO2CH3) followed by acid?

• A) CH3CH2COCH3

• B) CH3CH2CO2-MgBr
• C) CH3CH2CH(OH)CH3

• D) CH3CH2CH2CH3

•         E)      2-methyl-2-butanol


