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Reachons of synthetic importance  are chemical reackons Fhat
are widely used in the synthesis of complex molecules, especially
in organic chemisty @ drug development:

Examples  includes :

Metal Hydnde Reduchon

Cleemensen Reduction

Birch  Reduction

Wolf - kishner Reduction

Oppenaur Oxidation  Reachion

Dukin  Reaction

Backmann Reunungemen’r reaction

Schmict  Reamangement  feaction

Claisen  Schmidd  (ondensation Reachion
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|P’|E'rn|. Hyoripe Reouction|

Metol Hydnde reduction refers fo the use of metal hydnde
compounds, particalarly, sodium  borohydride (NaBH.) , Lithium
aluminium  hydride (LiAHy) fo reduce various organic - compounds
- mainly carbonyl - containing Ffunctional grups like aldehyde £
ketones 1o alcohol-

H H

! |
e
Na® H— ?-— H { L® H-AH
H H
Sodium Borohydride Litiam  Aluminium hydride

@ _Sodium_Bohyanide

 Tiis mider veducing ogent-

. Sderﬂuel'q reduces :
¢ Aldehydes — Primasy Alcohols
* Ketoness —— Semndcm{ Alcohols

Metal Hlfdmde Reduction bq NaBHy

0 ¥
e —-':f;—?ﬂ”" R‘-'C—H + NaCl + Bhs
H
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MecHAnism

T involves fwo step  mechanisms:

(D Step-I : Nucleophilhe ahack by hydnide-

0 H -
17 | Na? 7 Nat
R—C—H + H—B —H —% R—C—H 4+ BH3

U , I
H H

@ Step -1 : Protonation oF Alkexide ron.

o
Nat OH
| s |
R— C—H + H' €I ———p R—i_ﬂ + Nacl
|
H H
Example
0 I
|
cH,g"'C!"H ——  Hi(— (—H + Nacl + BHs
[

H

Ethanol
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® Lithiym Alluminium _Hydride
® Tt is a very Qhﬁrg redudng ggeﬂf.
® Tt redues : Aldehydes, Hetonec, esters, carboxylic acds , amides et

Metal Hydnde Reduction by LiAIHy

ff’ fr'
iAlH :
k==K _El_l#. R— (—R + LOH + AlHs
HqO }ii

secondary Alcohol

MECHANISM
It involves two step mechanism

o Siepl: Nuclegphillic attack by hqdn‘de-

H 0 ;
Y, | ;i@ Y e
R—C(—R + H-—A"-H —— R-——? + AlHa
H

® Step L Protonahon of Alkoxide Ton.

By )
%-OH ——» R—(—R + LoH
I

H
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anmglc

0 OH
I LiAHy , :
CHg3 — C— CH3 —;—O—b C(H3—C—CHs + LOH + AlHg
2 [
H

Propan -2-0l
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Clemmensen RepucTion

(lemmensen reduction s a chemical reachon used to reduce
aldehydes or ketones to the (omesponding alkanes using - zinc
amalgam (Z- Hg) and, concentrated hydrochloric acd ( Hcl)

o H
Il |
By —C—Ry —19 Ri ==C=—ii¢
(onc- HCI I
H
MechaNIs™
» +
0: OH OH
: 4\1_“ C" |
R—(—R' —— R—C—F — R—C—F

4
' %
K. H- OH OH
" [ l
(C:' R—E—R'qﬂz—o— R—(— R' ¢=—o R-—-f;-—R'
| |
zZnCl Zn(! ZnC|
Continued - .. ...
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Zncl ™y

I ?infl Z1n('l
— (=R ——— R=C—R ——b feih—p’
R l ey E R—CH —R
Zn(ld-\ kHa
e l—?ﬂ(lg
R—CH —p’
R— CHy—R’ “— e
H@/
Example
0
g
“ Zn [H CH2
(o
Acetophenone Ethyl  Benzene
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Rirch reduchon i1s a chemical reaction In which aromatic 7ings (like
benzene) are partially  recuced using alkali metals (like Na or Li) in
liqw‘d ammonta and an dalohl as a profon  Source.

Na, NH;
> + CH3ONa
2CH30H

MechANIEM
H
<2, =) H
@ + e Na NHs R-OH
] B
H H
| e
He R Ayt
@ R-0H ‘ I
—
©
H” “H H
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|wom KiSHNER Rtnumoul

o (WolFF Kishner Reduction is a chemical reackion used fo reduce
aldehydes or ketones to alkanes using Hydrazine (NH2NH,) £
strong base Under hlgh heat -

o T was distovered independently by N- kishner in 1941 € L woifF
in 1912

o T requires highly basic conditivns , hence unsuituble for base
sensitive  substrates.

0
I NHaNHa
RR—C—Ry —=—" " Ry— (Hy—R,
Base

‘

MEcuanisM
0 (OH'
I I o
RR—C  NHaNh o nownw XM g-C=n fn?u
| -H,0 | l
R2 Ra R2.
— NH H0 o — C— N =nH
b =N AT A
Rﬂr_ t OH™ R?_
o
" Ha0
m—cnﬂ-—-‘ua N2 gy —® =2 Ry — CHy
| | (wor |
Ra2 Ra Ra
‘Lil-___\
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[ Oppenauer - Oxinavion]

e This reachion is named affer Rupert Vikhor Oppenauer -

o Oppenawr Oxidaton (s an ofgamc Chemical reacton used
For  selectively oxidizing secondary alcohols fo  ketones, using
alumminium  isopropoxide in  excess  acetone-

o T is an important feaction used in -he sufnihesfs of alkalofds,
hosmones , sterils € Jexpens.

0 OH 0 OH

oo Lol f
(Hs Ry R,

(Hs " Ro s s

MEcHANISM
Ster T
o -
AM“‘““- . _Roi R R 0 — Al(oR)
[ —
OR
Ry R:_
Here |
R= cH
CH3 CHa
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Ster I

Cn/_\

0— ﬂ'(ﬂﬂ)g

ST

Ry Re

Sree 1L

/‘"?ﬁl(ﬁ)@_

C + AI(0R)3
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The Dakin reacton Is an organic reaction In which apmahc

aldehydes or  kefones ( containing  hydroxyl group ot ortho or para
position) are oxidized to phends in the presene of hydrgen

peroxide and Q@ Bage.

R A° OH

H202
NaOH

OH

OH

MEecHaNISM

STEP-L

H—0—0—H + NaOH ——» H—0—0- +Na'+ Hy0

Step-IT
0=C—H 0— c— 00H
+ HO® — @
OH
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Step-11

H 0
. | I
0 —(— O0H 0—C—H
Rearrangement
-0H
OH OH
Step-IL
0
|
0—&L& <M oH
0
Y Il
Hydrolysis " o B i
OH OH
Example

CHO 0
[ =& [
OH, <15
OH Bl ety OH
Suliqlhfdehqd.l
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[Backrann_RenrranGEMENT]

¢ The Backmann Reamangement s a chemical reaction In which
Oximes ( derived mainly fiom ketones) are converfed into Amides
upon Hreatment with an add catalysk or dehydrating agert-

o T} imodues a mfgmhbn of an akyl or aryl group From carbon
to the nitrogen.

0
N Han_
/j\ —Aad | I*;H
c
Vi
CHz CHs 0 4 \CHE

Mecuanism

® Step-1 ¢  Protonation of Oximes:

s CHy CHs (Hs
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Ster 1L
lose of water

®
OHz

I

N = HQO

I
7% /N

H CHg
(hy  CHs 3

N=z®

Step-IL
Rearmn_gemﬂﬂ‘

Rearrangement
= I

c®
7 X /

CHs e (H3

N"N=2Z2Z

STep- IT

Nudleophillic Attack

c
A"

(Hg OH
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Step -
further afrangemerrl"-

/CH?-

N
"
D

quohemnoxime

— CH3
Rearrangement- . ’:”
&
/N,
CHs
0
OH
H2S0y _— N
(aprolactam
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o Gchmidt Rearrangement is an organic reaction in which carboxyli
acds, clehydes o5 kefones react with hydrazokc aod (HNs) in
the presente of stong acds fo gue amines , amides or nifnles,
depending o starting  compound-

® For example :

|
@ R—c—ho N, S

0 0
® ¢ b _, R-—g—- NH-R
R—C—R Ha80y

VIDEOS : &) IMPERFECT PHARMACY



Mecuanism

o Step-I @ Rearrangement oF HN3

Il

ze
|

20
I

b=

e &
N=N=N—H ——» N

o Step-II: Profonation £ Remouval of water from carboxylic acid-

0 0

0
I wt U8 o I
R—C—OH —> R—(— OHp —— R—(®

e Grep-1I: Nudeuphi}il'c atack b(f HNg

0
I 0

®
R—(® + NEN—I?I—H-——* R-—!!

@ I
N=EN—N—H

® STep-I0: Removal of Ny £ Rearmngemenf-

0 0 0
| -N2 . {lﬂ/mﬂ HdB__l'g
N A |

e 0 R—N-H
N:ﬁ— N—H R—N H l!'
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STep-Y Deprotonation of isowjanate ion-

0 0 0
s 1 -H® ! I
H—O-**If L 0—1'? ——— 0=C+ R—N-H
|
g — NZH R— NO—py H
| ]
H H
[
(02+R'NH2

VIDEOS : &) IMPERFECT PHARMACY



Emssm-&_um;'r Conoensamion]

It is a Hype of cmssed aldol andensation reachon between an
apmatic aldehyde ( usually wihout a—hqdmgens) and an

aliphatic or aromatic  ketone (wih atleast one o~ hydrogen) in
the presence oF a bae to form an o-B- unsaturated carbony)

compound-

o (0]
]
I H—C 9

CHy—C—CHs  + —_ cua—c—cnzcn@
Benzaldehyde Y~ Phenylbut -3-en-2 -one

MecuanisM

® Step-1: Enolate Ton fosmation.

0

! e ﬁ
Ht/OH™
CHg—C— CHs L g CHy — C— (H;
® STep-II: Nucleophillc atack
e
? o o-
Il

@ 0 l
I e ]
H T (Hy—C—CHs ——r(H;—C—CH;—CHm
VIDEOS : &) IMPERFECT PHARMACY



® STep-IT: formation of Alda.

' 0
CHy— C—CHy— CH @ H* /o’ CHy— Q_ iy — !_.”‘@

® STeP-IT : (ondensation ( Remaval of water)

0 OH

I l 0
CHa"'C"'C:l — CH —@ -H20 . CHy— C—CH=CH—‘@
H .
OH”
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