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TOPICS COVERED

» Reduction and Oxidation Reaction

»Priority order of Functional groups in Reduction and Oxidation
» General Reduction Reactions

» Reduction by Catalytic Hydrogenation

»Comparative analysis of Catalytic Hydrogenation

» Reduction by hydride ion or proton
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Reduction and Oxidation Reaction

» Reduction of an organic molecule usually corresponds to increasing it’s
hydrogen content and decreasing 1t’s oxygen content.

exa: Conversion of carboxylic acid to aldehyde and aldehyde to alcohol.
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» Oxidation is reverse of reduction. The reagent which help in reduction is

reducing agent and which help in oxidation is oxidizing agent.
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Oxidation and Reduction Reactions

e Oxidation is always coupled with reduction

e Gain of electrons is reduction

e L oss of electrons is oxidation

e The oxidation state of a carbon atom equals the total
number of its C—O, C—N, and C—X bonds

Name of the Faculty: Dr. Subhalaxmi Pradhan Program Name: M.Sc Chemistry




School of Basic and Applied Sciences

Course Code : MSCH6002

Course Name: Reagents and Heterocyclic Chemistry

OXIDATION STATE 0
number of C—Z bonds
(Z = O, N, or halogen)
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Hydrogen, sodium borohydride, and hydrazine are the
reducing agents

H
RCH—CHR Pf: > RCH-CH->R
an alkene
T
1. NaBH, _
RCH 2. H+, HZO’ RCH-OH
an aldehyde
T
H>NNH>
RCR HO—, A > RCH-»-R

a ketone
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Reduction by Catalytic Hydrogenation

Pt, Pd, or Ni

CH3CH2CH=CH2 = H2 > CH3CH2CH2CH3
1-butene butane
CH;CH,CH,C—=CH + 2H, TwPd.orNi_ CH,CH,CH,CH,
1-pentyne pentane

Lindlar's CH, CH,
. I > |
CHCWeGCH; + H, —<atalyst, c=cC
7~ NN
2-butyne H

cis-2-butene
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@CHZCHQ P:7C> @CH2CH3

P
CH:CH,CH—NCH; + H, '¥S CH,CH,CH,NHCH,

methylpropylamine

P
CH:CH,CH,C=N + 2H, 'S CH,CH,CH,CH,NH,

butylamine
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8w [k
H
CH;CH,CC(Cl I CH;CH,CH | — CH;CH,CH,OH
) Pd/C :
an acyl chloride an aldehyde a primary alcohol
O O
|| H, ||
CH;CH,CCl - > CH;CH,CH
] partially
an acyl chloride deactivated an aldehyde
Pd
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O
| H> ,
CH;CH,COH —> no reaction
P : . Raney Ni
a carboxylic acid
O
| Ho _
CH;CH,COCH; —> no reaction
Raney Ni
an ester
O
CH-;CH (H:NHCH Ha ti
—> 1NO reaction
= = 3 Raney Ni

an amide
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Reduction by Addition of
a Hydride Ion and a Proton

O
I 1. NaBH
CH;CH,CH,CH > Hf H4O) CH;CH,CH,CH,OH
an aldehyde Bl a primary alcohol
i 1
1. NaBH
CH3CH2CH2CCH3 > H? H:0> CH3CH2CH2CHCH3
a ketone ’ a secondary alcohol
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