20.3 Baeyer-Villiger Reaction (Zamgm et )
The reaction consists in the oxidation of a ketone into an ester by means of a peracid.
R,CO + R"COOOH ————» RCOOR + R’COOH

Cyclic ketones give lactones.
0] 0]

RCO,H

A number of peracids viz. trifluofoperacetic, peracetic, perbenzoic, monoperphthalic,
monopersulphuric acid, etc., have been successfully used in the reaction. But trifluoroperacetic acid is the_

most reactive among all the above. mentioned peracids. _
The mechanism of this reaction is believed to involve ggd-catalysed addition of the per acid to the

ketonic carbonyl group to form an intermediate peroxide, followed by migration of an alkyl group to an
electron-deficient peroxidé oxygen atom.

—
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It is important to note that in the presence of a strong acid there may be addition of peroxy-acid v,

the protonated ketone, but additional acid is not needed and in its absence addition may take place to (e
ketone itself. The general mechanism is supported by the fact that the reaction is catalysed by acid and d ig
accelerated by electron -releasing groups in the ketone and by electron with drawing groups in the peracid,
Further that the oxygen atom of the carbonyl group of the ketone is the same ¢ one as lr_l_ the gfl{b_qulygug
_ofthe ester was clearly demonstrated by the foming reaction in whizmpicall y labelled oxygen (0%

is taken in the molecule.
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I . CH,COO0H ”

| CH—C—CH, »  CHy—C—OCH,

During the mechanism it is observed that an alkyl group migrates from carbon to oxygen ; the order

of this migratory aptitude in ries is tertiary > secondary > primary [Fries ; 1950], e.g.

RCOH
Me,C—CO—CH;, ——8 Me,C—O0—CO—CH 3
Pinacolone 1-Butyl acetate

Among the aryl series the order is : p-anisyl > p-olyl > phenyl > p~chlorophenyl > p-nitrophenyl
> p-aminophenyl, etc. [Doering ; 1950). When aryl and alkyl, both groups, are present, the migratory
aptitude of_sggjus groups is : tertiary alkyl > sec; a aryl, benzy[ > primary alkyl > methyl. Thus io
acetophenone, phenyl group migrates in preference to the methyl.

CH;CO.CH;, —» CJi,——O-CO.CH;
Acetophenone Phenyl acetate

‘Ltﬂust be noted that the reaction is intramolecular and thus the migrating group retains its
configuration as shown by the fact that optically active 3-phenyl-2-butanone affords optically active
a-methylbenzyl acetate. :
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CHy—CH--COCHy -~ CH-CH-O--COCH,

3-Phenyl-2-butanone - Methylhenryl acetate

Applications : 1. The reaction is frequently used for the synthesis of the hllowintypuofeonm
Esters and acids -

RCOM HOH :
RCOR vy R-O.COR' sy R'COOH + ROH

\M Anhwdrides : When a-diketones or o-quinones are ireated with peracide, anhydrides are
produced, € g,

0O O 0 0
o RCOM |
CHy—C—C—CH, ———» CH,C—O—C.CH,
Dincetyl Acetic aaydride
(e 0

ROOM "0,
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-
1, 2-Naphthaquinonc

Lactones : Cyclic ketones undergo ring expansion with peracids, e.g. cyclobexancae gives ¢
~caprolactone. .

0

Cychheumn & Caprolactons
ByMWWmMWW(WuWWM}WM
prepared by the oxidation of the respective ketone (Ruzicka and Stoll, 1928).

CH (CH,)\
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2.The Bacyer-Villeger rearmangement is also useful in the degradation of organic molecules for proof of

structure. 1hunbmuuamboommduhoknudthmm“hwm
this divides the molecule into two (agmeats for casier Mm
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