Synthesis of Alcohols

1. Formation of Alkoxides

e Using sodium metal
0o Usefor Me>1°>2°

Na .. ©
R-OH > R-O :
(Sodium Metal) h

e Using potassium metal
0 Usefor 3°>2°

K .. ©
R-OH > RO:
(Potassium Metal) h

2. Formation of Grignard reagent

Mg/ether

\

R-X R-Mg-X

ether = R-O-R

3. Formation of Organolithium reagents (similar to Grignard)

ether
R-X + 2Li > R-Li + Li-X
or hexane
or pentane
4. Grignard Reactions
e Formation of primary alcohols
H 1. ether 'T'
R-Mg-X + C=0 - > RTCTOH
H 2.H30 ¥
e Formation of secondary alcohols
R\ 1. ether I?
R-Mg-X + C=0 ; > R™CTOH
H 2.H30 H
e Formation of tertiary alcohols
R\ 1. ether I?
R-Mg-X + £=0 N > R-(IZ-OH
R" 2. H30 R"
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e Addition to Acid Chlorides: forms tertiary alcohols

Cn) 1. ether C|)H
R-MgX + R—C—Cl > R—C—R
+
2. H30 R (adds twice)

e Addition to Esters: forms tertiary alcohols

Cn) 1. ether
R-Mg-X + R'—™C~0O-R" R > R'—(IZ—R
2. Hs0 R (adds twice)

e Addition to Epoxides: forms primary alcohols

H OH
/O\ 1. ether I
R-Mg-X + H,C—CH, > R—C—C—H
2. H;0* ||4 ||4

These are attacked by the Grignard reagent

S—O0 C—0 C=—N N=—O C=N

These protonate the Grignard reagent, destroying it

—OH —NH —SH —C=cC-H

5. Reduction (adding H) of carbonyl groups: forms primary or secondary alcohols

e Reduction using Sodium Borohydride
0 Reduces only aldehydes and ketones.

o) OH
T NaBH, I
_C- > R-C—FR
R R' alcohol |1|

¢ Reduction using Lithium Aluminim Hydride
0 Reduces aldehydes, ketones, acids and esters.

0 . OH

T 1. LIALH, I

C > R—C-R
R R 2. Hy0* !
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¢ Reduction using Raney Nickel (Catalytic Hydrogenation)
0 Reduces aldehydes, ketones, and double bonds.

o . OH
I Raney Ni |

H2C\ /C\ > CH3CH2—C|:—R
¢ H

H
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