SECTION -~ A

INTRODUCTION

The ketones having the halogen atoms in the o< -
positions with respect to the keto group are known as
< ~haloketones. Depending on the number of hslogen aboms
present they could be mono-, di-, tri- and so on o< «halo-
genated ketonea, The author limits hig discussion on the
mono- O -halogenated ketones. A4Agaln, the halogen atom
could be chlorine, bromine or iodine, tut due atbtention has
been given to study only the mono- ¢ -chlorinated ketones.
ks ©Oc< ~haloketones possess Hwo functional groups like the
actlve halogen atom end the keto group, they may react in
a great verlety of ways involving either or both of their
functional groups. Proper utilization of these characteris-

tios of the <« ~haloketonea leads'ioc the ayntheses of a number

of important classes of compounds and thereby eatablishins
the role of o< ~haloketones in synthetie orgenic chemistry,

Without golning to the details some of the important reactions

of Cx =-halcketones have been assembled in the following table

only to support the above statement.
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The importance of the oc -halokebones as the key
intermediate could paslly be revealed by summarising a few

of the many well-known syntheses.
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(a) Synthesis of chloramphenicol 3

(032 } 6N )
OQH‘Q" €0-CHy~Br s - Re5):] —QGO—GHZ-NHQ -

N-H"GO "'05012

OQ}FQ— CE( OH)—‘;':-—H

CH,0H

16
(p) Synthesis of adrenerglc drugs :
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(¢} Synthesis of d1.-pseudoephedrine :
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(d) Synthesis of corticel adrenal hormone :

(by Pavorskii rearrangement )
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(e} Synthesis of demerol (ethyl l-mebthyl-i-phenyl-i~
19
piperidinecarboxylate ) s

(f) Synthesis of ,6 -pathidine {ethyl 1l-methyl~3-phenyl-3-
piperldinecarboxylate)
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{g} Synthesis of steroid hormone :
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(h) Synthesis of thiazoles :
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(1) Bynthesis of mercaptothiazoles
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{}) Synthesis of l—(2-amino-a-thiazolyl)-2-(4—aminophenyl)-
23
cyclopropane, the antitubereular compound
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(k) Synthesis of thimzole amines bossesgling pharmacological

2L
interest :
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(1) Synthesis of hydroocotinine, en sotive metabolite
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{m}) Synthesis of polyeyelic aromatioe hydrocarbon :
],31’ CENa(G00C2Hs ), co\
# COCE~CH; —> CIFH - CHj3
SN CE(CO0C2H5 ),
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(n} S8ynthesis of indole derivetives: oE
3
I
Br XH, WE - CH~CO-CHj
l = NeHCO3/aloohol
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(06) Synthesis of substituted coumarone
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The mono- o< -halogenated ketones, as defined and
established above, are, therefore, subjects of much interest
end the study on their methods of prepsration and propertles
would be highly interesting. But again even in the mono-

OC-chlorinated ketones there could be & number of struc~

tural variations as shown below :

1 0 1 0 l
‘ ! i 0,
(a) ——-él:— -rT*- (b) A:--c-c[:m-
{ oc-halo-dialkyl ketone) ( ox~halo-alkyl-aryl ketone)
O 0

(e) {)G-GC\? (a) )Lc-ér-—-

{ < -halo~diacyelo-alkyl ketome) ( o< -halo~cyclo-alkyl-alkyl

ketone )
0
I -
(o) Ar-c-t% (£)
~ Vo
( o< -helo-cyelo~alkyl-eryl { oc-halo-cyelic ketone )
ketone

(balogen etom occupying amy of the positions 1ndiceted by the
{ - = - ) dotted lines ). The author was interested only to
study the method of preparations end properties of the alass

of mono- OC -haloketones as represented by the structure (b).
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MRETHODS OF PREPARATION

On searching the literature the auvthor finds a
number of methods for the synbthesis of mono- o ~h&loketones
of the type (b) by starting with widely different starting

materials,

{V’Tco - é-,.....
o |

Type{b)

It would, therefore, not be out of the place to record some
of these important synthetic routes to o< ~haloketones sand
indicate their merits and demerits before he actually

dlscusses the present method.

(a) Synthesis of o< ~helokebones by direct halogenation
2,29,30
of ketones :
A large number of o< ~haloketones have besn prepared
by the direct halogenation of the respective ketones

Cla
R-CO-CHy »  R~CO-CHy=CL

This method though gives oc~haloketonea in good yield,
involves at least two major steps: (i) preparation of the

desired ketones end (1i) halogenation. It 4s often aiffioult



13

to halogenaste the ketone having obther sensitive functional
groups like - QH, -~ NHy, -~ COOH ete.

{b) Synthesis of o¢ ~-heloketones by reacting acid chloride

with diazamethage followed by decomposition with Ay
3
HBr or dry HClL :

Yield is generally very high.

dry HCL
R~CO=C1 + caéwz e R~CO~CH,-C1

This method suffers from the following limitations :

(1) The acid chloride will have to be prepared in the

purest form ;

{(i1) A4Qlezomethane 1s to be prepared fresh every time
before it is used ;

(111) the reaction cannot be carried out on a large scele;

end iv) suitably equipped laboratory end sufficiently treinsd

haend are needed to work on this type of resetion.
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(c) Synthesis of o< -haloketones by the Friedel-Craftsg
reaction of o< -haloacid chloride or its oc¢ -haloaocld
anhydride with aromatic nucleus like toluene, anisole,
naphthaelene and others in presence of anhydrous

32,33
aluninium chloride :

31013
(1) C1-CH,-C0C1/(C1~CHE,~00),0 + °H3‘QG°-052-01
~ AL
(11) @3 + C1-CH,-C0CL ---—-2-:.. CO-CHp~G1.

Largest number of mono- o< ~haloketonss have been
prepared by this method, but the yields are not always very
high. In many cases & suitable inert solvent 1g needed for
this reaction and that solvent plays. important role towards
the yileld and the structure of the final produet or products.
Obbher defects like the preparstion of pure acid chloride or
anhydride, consumption of large quantities of pure anhydrous
aluminium chloride, eleborate working-up of the reaction
mixbures at the end are very common with this method.
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(@) Synthesis of o< ~haloketonss by the halogenation
of the methylenic hydrogen containing ketone snol

34

acetate with subsequent hydrolysis with methanol :

C4Hg-CHy-CO0-CH3 + AC,0 ( p~tol. sulf, acid ) S

Brp CH30H

CHg=CH = C-CHj T oo, OyHg-CHBr-CBr-CHy 2 "

i
OCOCH, 0COCH;

ChHg—GHBrCOCHB b GH3OGOGH3 + HBr

The chief disedvantages of this method are :

(1) preparstion and isolation of the ketone enol acetate

are essential before halogenation;

(11) hydrolysis with methanol is to be done as a separate

step ; and

(1i1) the overall yields of the oc -halokstona are not

very good,



16

{e) Synthesis of o< -haloketones by reacting o< -chloroacid
35
chloride with alkyl cadmium compounds :

C1-CHp-COC1  + GCdRy — 5  R-CO-CH,-Cl

This method is applicable only to eertain acid
chliorides of sulteble structures. The alkyl cadmium com-
pound has to be prepared first which is generslly very
complicated. Here again the yields are not always satige

factorye.



