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CHAPTER e
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Molecular Rearrangements | e

rearrangements involve g migration from an atom (migration origj :

- ; gin) to an adjacent o
(migration terminus) and are termed 1, 2 shifts (Scheme 15.1). Most of these rearr;ngemenliz
are intramolecular procesges d may occur in:
1. Electron deficient systems

Migrating group moves with its bonding pair of electrons to the migration terminus which is
electron deficient with an open sextet. This is seen in the formation of a nitrene (electron
deficient nitrogen) during the decomposition of an acyl azide. Once formed the nitrene undergoes
amolecular rearrangement (Scheme 15.1). These rearrangements are also called nucleophilic
or anionotropic rearrangements.

| Migrating group |
Migration terminus
(D i
Rearrangement
—> (|3=N

of a nitrene '

0]

Rearrangement product
(a stable isocyanate)

(T N, .
+ g E

Acyl azide [ Migration origin | Open sextet

Nitrene
SCHEME 15.1
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51 REARRANGEMENTS TO ELECT RON DEFICIENT CARBON

(A) wagner-Meerwein Rearrangement (Carbon to carbon migration of R, H and A )
, H and Ar

LA migration of an alkyl group in neopentyl system
ts involve the i '
These rearrangemen € the intermediate format;
: o . : 10n of a carbocation which i

deficient OI:?; si‘( :t e :)thh. a 1, 2 shift (rearrangement) occurs when suc}ica 1sshalil’t1 (lelei;rotn
the formea mlent ¥ fu(::; ocatlor} of greater stability and this is the driving forcee:f S"chz
rean.a.n%he reéence Ofter requirement which is often necessary for this rearrangement to
occur 1s the p wo or more alkyl groups (high degree of substitution) on the migration

ori.g'in- Olnetof the m_mplest systems within which carbon (as a methyl group with its bonding
pair of elec rons) migrates to an electrons deficient carbon atom is the neopentyl system

Migrations to an electron deficient carbon atom are broadly known as Wagner-Meerwein
1-e,;u-rangementf;. As an example consider the solvolysis of neopentyl iodide (H,0, Ag*). In the
absence of Ag™ ion no reaction is observed at all. Neopentyl iodide cannot displzay’S gl r'eaction
since the primary carbocation if formed would be highly unstable and S, .2 reactionNis also not
observed since the substrate is too hindered. In fact on solvolysis 2 rearranged alcohol
9-methyl-2-butanol is formed (Scheme 15.3 and 15.3a).

CH AgNOa C oz
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SCHEME 15.3

A shorthand method to depict this Wagner-Meerwein rearrangement is in (Scheme
15.3a). However, recall from (Scheme 15.3) that the presence of a primary carbocation is highly

unsettling and this being highly unstable may not be at all on the reaction pathway.
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Wagner-Meerwein rearrangement on a neopentyl system

SCHEME 15.3a
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Isobornyl chloride

Isobornyl chloride
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SCHEME 15.3i

PS Va're prone to migrate and have a far greater migratory aptitude than
ps or hydrogen

in neopentyl iodide (see, Scheme 15.3), the halide
ith rearrangement several thousand times faster. The
to the loss of halogen and involves the formation of
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e more stable of the two carbocations, and
S (brder of migratory aptitude, is Ar>H > R)

or ma tion of the more stable
ylic carbocation

rw AN + H
> P_hg_H—?HCHS —> PhCHz—CI;CH3 —» PhCH,COCH,

Migration of H rather than CH,
Order of migratory aptitudes is Ar >> H > R
SCHEME 15.6
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p

SCHEME 15.7
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SCHEME 15.8

- The rearrangement has been used to bring about both ring contraction as well as ring

expansion (Scheme 15.9).
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SCHEME 15.9

mechanism on reaction with HNO, from each of the four

; t with
B e Raniom (Scheme 16.10)
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