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I MOLECULAR REARRANGEMENTS |

INTRODUCTION

i o Migrating group

A—B

Migrating group - G

G migrates with shared pair of electrons(bond),
as anion G- , electron-rich species

G migrates without shared pair of electrongtbond),
as cation G+, electron-deficient specj&s
Cationotropic rearrangement

@



CLASSIFICATION

(I) Based on migrating group G

(a) G as an anion — G~ - e'rich, anionotropic rearrangement,
(b) G as a cation — G* - e deficient , cationic rearrangement ,
(c) G as free radical — rare

ed on position of G — Cross over experiment
molecule — only 2 products

Intramolecular rearrangement

IntermoleCular rearrangement




Migration or rearrangement to electron deficient Carbon

1. Pinacol-Pinacolone
2. Benzil-Benzilic acid

Migration or Rearrangement to electron deficient nitrogen

3. Beckmann
4. Hoffman
utius

Migration or Rearrangement to electron rich carbon-

7. Favorski,




Migration or rearrangement to electron deficient Carbon

1. Pinacol-Pinacolone

Me Me Me
H+
Me—C_C—Me g Me—C— c__Me

OH OH (") Me

(2,3-ditertiary diol -------- —> ketone/ aldehyde)

Mechanism

Reversible protonation Elimination of H20,
of —OH gp formation of electron-
deficient carbocation Migration of migrating
group, forms more
stable carbocation

Step-3

Step-4

Loss of proton




Example-1

Me H

Mei."rE
OH OH OH attached to C1
will be protonated

1.Which of the 2 —OH’s will be protonated ?

-that —OH receives proton which produces
more stable carbocation by elimination of water
molecule

Elimination of H20 ,
forms ter-carbocation

Migration of migrating
group - H

Step-4

Loss of proton




Example-2
H H
H—'—
Ph lé_zlc —Me
|
OH OH OH attached to C1
will be protonated

1.Which of the 2 -OH’s will be protonated ?

-that —OH receives proton which produces
more stable carbocation by elimination of water
molecule

Elimination of H20 ,
forms sec-carbocation
which is stabilised by

Ph group

Migration of migrating
group - H

Step-4

Loss of proton

Ph>H > Me




Example-3

Ph Ph
| 88
Me—C—C—Me

OH OH

Try it yourself



] 2. BENZILIC ACID REARRANGEMENT

- C—C— E ﬂ» . —TC)iC—OH
@—ﬂﬂ \/ W/ b

mechanism O

> ~ _C—C

Breakage of C=0
bond

Attack of OH ion
on CO group

Deprotonation of
acid makes reaction
irreversible

Try with (i) MeO-
(i) t-BuO-



MIGRATION TO ELECTRON DEFICIENT NITROGEN ls>=0

R ketone

.
1. BECKMANN REARRANGEMENT OH

NH,
lhydroxylomine

>:N-OH
R ketoxime

Protonation of (1) Loss of H20 (N
OH group electron deficient) attack of OH
(2) Migration of R Nitrilium  group to C

towards electron 101 Ao

deficient Nitrogen . (1,3-H shift)
(3) Lone pair e from N /

to C




Example-1 .

_ OH
N H"
—

'\ | Protonation of
OH group

Benzophenone oxime

(1) Loss of H20 (N
electron deficient)

(2) Migration of Ph
towards electron
deficient Nitrogen

(3) Lone pair e from N
to C

Step-1
3 Step-2

Migratory aptitude
Group trans to the
leaving group
migrates

Tautomerisim
(1,3-H shift)

Benzanilide

attack of OH
group to C
Eh

H—N¢~

Step-3

Step-4

Tautomerisim
(1,3-H shift)



/@H

Example-3

ﬁ N

O + NH,OH — == I -

6 2
O ) (1) Loss of H20
cyclohexanone Protonation of
OH group (2) Bond acts as
Cy.clohexanone migrating group
DL (C6-C1 breaks)

Beckmann rearrangement
Oxime ---- Anilide

Stereospecific — group trans/anti
to the leaving group only
migrates.



Intermediate — R-N=C=0 , Isocyanate
Product - R-NH2 |, Primary amine

PSR RS N W §

=
R_c# 4> R_NH,
N\ NH,

Step-1 . “ + H20

Bromination Abstraction of
of amide H+ by OH-

(1)  Elimination of Br-
(formation of e-
deficient Nitrogen)

(i1) Rearrangement of R

(i) Lp tob.p

(stabilization)

Hydrolysis




Note o
R C/ + NaN
N\ a
Ami /o l+N Cl
: : mine R—C a
Acid azide \ N,
Mechanism
C =N (O — O=C=—N-R

(1) -N2 (formation of
e- deficientNitrogen)

(11) Rearrangement of R

(111) stabilization




4, SCHMIDT REARRANGEMENT




a - halo ketone

] R4
¢l |
R!'—C— C—C—R3

|
RZ O (I

Abstraction of SN2 regction,
a-H Formation of Attack of

C.y glopropanone alkoxide ion

Step-4
Rl R# ' y/
R'OH Step-3

R2—(C— CH—R3

COOR'

Abstraction of

Favorskii rgmt
Cleavage of

H+ from

cyclopropenone
ring




Example-1:

A Example-2:
— CHZ—ﬁ— (|:H2 Ph_ (ltH —C—CH;
f o «a "
G N
A : :
= : Abstraction of B =
(JOR a-H (JOR
(
Ph (3 C \CH -8
— CH—C— :
2 s Ph—CH —CH, Ph— CH —C—CH,

||

o CD SN2 reaction, \c/
Formation of |
cyclopropanone Y

ring OH

Cl |
0

S

Favorskii rgmt

Cleavage of
Major product cyclopropanone Minor product

ring



Example-3:

N

(OR

Abstraction of
a-H

SN2 reaction,
Formation of

cyclopropanone
ring

Favorskii rgmt
Cleavage of
cyclopropanone
ring







' 1.CLAISEN REARRANGEMENT ( SIGMATROPIC REARRANGEMENT)

1

1 OH
| CH > — CH=CH
Y e e G
2 CH
I
,CH,

Example-1

Aromatisatio




PHOTO-FRIES

2. FRIES REARRANGEMENT -
ght
0 OH UV light
o—c# R EtOH
| N R . l o)
N AICl, X CH# X
| > | N R |
/ 7 “
L-°
Example g
. o
;0—C \/ AICI, AICI,

H

Acetophenone

o-hydroxy
acetophenone

p-hydroxy
acetophenone



' 3. BENZIDINE REARRANGEMENT

H" . e o e e
I e I A o p-benzidine + o-benzidine + biphenylene
@ - <\__> + o-semidine + p-semidine

Hydrazobenzene

o-benzidine

Hydrazobenzene (I

(1) -

biphenylene o-semidine



Prepare a tabular column for all rearrangements as follows :

Name | Reactant | Product | Mechanism | Points to remember

Migration to electron deficient carbon

1. P-P diol Ketone/ 1. Which OH gets protonated
aldehyde 2.

3. Migratory aptitude

4,

2.
Migration to electron deficient nitfrogen
3.
4
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