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Compounds bearing fluorine atom are often found to exhibit important biological activities. Moreover, the
prohibition of usage of any form of chlorofluorocarbons (CFC’s) like trichlorofluoromethane (CFC 11,
CFCl;) has resulted in the surge of newer and environmentally benign methodologies towards the synthetic
applications of such compounds in both academics and industry. This particular thesis describes the
synthetic utilization of CFCl; as the key precursor to synthesize several novel and important fluorinated
compounds. The similarity of CFCl; to other polyhalomethanes like CCly, CBr, etc draws the attention of
synthetic chemists to explore it’s property and reactivity in similar kind of reactions. One of such
important property demonstrated by the polyhalo-systems is it’s ability to undergo reductive addition to
carbonyl moiety under the activation of different metal systems. As such, CFCl; also show the same kind
of reactivity but so far, these kind of nucleophilic addition by CFCl; is mainly restricted to carbonyl
moieties which has been activated by electron withdrawing substituents such as trifluoromethyl,
fluorine-substituted aromatic compounds or perfluoro carboxylic acid esters only. During our research, we
found that CFCl; undergoes reductive addition to aromatic aldehydes (activated and deactivated) in the
presence of Al/SnCl, redox system in DMF under ultrasonic irradiation. This novel method is simple and
efficient in attaining the required conversions in reasonable to excellent yields. Besides, in an attempt to
find out any other novel system to carry out the same transformation, we discovered that magnesium
powder can also drive such nucleophilic addition under usual conditions. However, such kind of reaction is
limited to benzaldehyde and activated aromatic aldehydes only.

The presence of dichloro and a fluoro atom at the a-position of the dichlorofluoroaromatic carbinols drove
us to explore it’s utility to synthesize a-fluoro carbonyl compounds. Nucleophilic addition of an enzyme
active site to the carbonyl group of fluorinated ketones has been suggested as being responsible for the
inhibition of a variety of enzymes. Therefore novel routes or synthesis of novel a-fluoro carbonyl
compounds is significant with respect to novel biological active compounds. As such, oxidation of
dichlorofluoromethyl aromatic carbinols generated the highly electrophilic dichlorofluoromethyl aromatic
ketones which on subsequent selective reduction produced the a,0—monochloromonofluoromethyl
aromatic ketone and the o -fluoromethyl aromatic ketone respectively. These novel a-fluoro aromatic
ketones are very important and much desired synthetic building blocks in organic chemistry as they widen
the scope and possibility to synthesize various other novel fluorinated compounds. Next, we investigated
the baker’s yeast reduction of the various prochiral |-fluoro ketones to synthesize severel novel chiral

halohydrins.
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