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ABSTRACT 

The introductory chapter 1 of the thesis describes some known chlorination and 

non-chlorination methods of preparation of compounds containing a trichloromethyl 

group and their reactions, highlighting the solvolytic stability of the trichloromethyl 

group and its propensity to form radical and carbenoid intermediates by reaction with 

transition metals, which are relevant to the new work presented in the succeeding 

chapters 2-5. The new work is concerned with CuC1/bpy-promoted reactions of 2,2,2- 

trichloroethyl alkyl ethers 1 (R = alkyl in the following scheme), trichloromethyl 

carbinols 1 (R = H) and (3-trichloromethyl-a,(3-unsaturated aryl ketones 10. In aprotic 

solvents such as DCE, the 2,2,2-trichloroethyl alkyl ethers 1 (R = alkyl) underwent 

dechlorinative intramolecular 1,2-H shift in copper chlorocarbenoid intermediate 3 

produced by successive abstraction of two chlorine atoms by CuCl/bpy to afford 

predominantly Z-enol ethers 4 stereoselectively in good yields. The intramolecular 

nature of the 1,2-H shift was demonstrated by deuterium labeling experiments. The 

intermediacy of the chlorocarbenoid 3 was inferred by trapping it as acetals 5 in the 

presence of methanol and isopropanol in the reaction of a representative substrate, 

2,2,2-trichloroethyl benzyl ether 1 (R = Bn, R' = H). In the presence of an easier 

available pathway for a radical reaction, such as chlorine atom transfer radical 

cyclization (ATRC) in 2,2,2-trichloroethyl cinnamyl ether 1 (R = cinnamyl, R' = H) 

and 1,2-benzoyloxy shift in 2,2,2-trichloroethyl benzoate 1 (R = benzoyl, R' = H), the 

intervening radical intermediate 2 diverted the reaction along these pathways to form 6 

and 7, respectively even in the presence of excess of methanol. 
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V 

Application of the reaction to trichloromethyl carbinols 1 (R =H) offered a 

simple, high yielding, regiospecific, chemoselective and fairly general method for the 

preparation of chloromethyl ketones 8, which are important synthetic intermediates. 

The trichloromethyl group of the 2,2,2-trichloroethyl ethers 1 was converted to a 

methoxycarbonyl group to yield a-alkoxycarboxylic acid methyl esters 9 predominantly 

when the reaction was performed in DCE/MeOH (1:1 v/v). The finer details of the 

mechanism of this alcoholysis reaction are not clear, though involvement of the copper 

chlorocarbenoid intermediate 3 was strongly indicated. In these reactions, involvement 

of the initially formed radical intermediate in the key step or a carbocationic 

intermediate was ruled out on the basis of some other experimental facts. In contrast, 

the (3-trichloromethyl-a,(3-unsaturated aryl ketones 10 underwent dechlorinative 

dimerization to yield a mixture of erythro 12 and threo 13 1,4-diaryl-2,3-bis(2,2- 

dichlorovinyl)butane-1,4-diones in DCE or DCE/MeOH by symmetrical coupling of 

the allylic radical intermediate 11 with carbon-carbon double bond shift. These 1,4- 

diketones were cyclodehydrated in the presence of a catalytic amount of PTS to furnish 

new seemingly useful symmetrically tetrasubstituted furans 14 which exhibited unusual 

stability towards hydrolysis under acidic conditions. 
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