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Introduction

Titanium tetrachloride (TiCl,) is one of the most impor-
tant and typical Lewis acids. Its strong affinity towards
oxygenated organic compounds and powerful dehydrat-
ing action are manifested in various functional group
transformations.! TiCl, has emerged as an efficient Lewis
acid catalyst in organic chemistry. A number of reviews
are available on the preparation and reactions of lower va
lent Ti.2

Abstract

Recently TiCl, was efficiently used as a catalyst in vari-
ous important reactions, which include the enantioselec-
tive synthesis of y-amino acids and y-lactones,® alkylation
of carbonyl compounds,* pinacol coupling,® pyrollidine
synthesis,® Claisen rearrangement,” oxepene synthesis®
and asymmetric adol reaction,® etc.

(A) TiCl, catalyzed the Pinacol coupling in the presence of triethy-
lamine. During the pinacol coupling reaction aromatic aldehydesand
imines are converted into corresponding diols and diaminesin good
yield. In thisreaction low valent titanium species are formed in situ
by the reaction of TiCl, with triethylamine. This low valent species
later on catalyzed the pinacol coupling reaction.’®

OH

TiCly / Et;N Ph
PhCHO I

CHyCl;,0-25°C  pr”" ™OH

(B) Thetitle reagent efficiently catalyzed the electrophillic alkyla- OH
tion of activated aromatic substrates in the presence of tertiary hy- OH Me .
droperoxides. Phenols and phenol ethers are easily alkylated with +  Ph—C-00H TiCly, CCly
tertiary hydroperoxides in the presence of a catalytic amount of | 20°C, 4h
TiCl, in good yield with high regioselectivity. 1! Me
Me Meph
(C) TiCl,isused asaLewisacid in the Baylis—Hilman reaction of a-
halomethylene aldols. Aromatic aldehydes under Chalcogeno—Bay- 0 MeoC—== (3 equiv) OH O
lis-Hilman conditions react with acetylenic ketones in the presence Me,S (0.1 equiv) S Me
of dimethylsulphide and TiCl, in dichloromethane at r.t. to afford a t P |
halomethylenal dols and B-hal 0-a-(hydroxyalkyl)-acrylatesinfairto ~ O;N TiCly (1 equiv) 0N Cl
good yield.*? CH,Cly. 1. 5h
(D) Titanium (1V) reagent catalyzed the ring opening of epoxides by (R;0),POCI OPO(OR3),
dialkyl halophosphate (formed in situ) under mild condition to give o ! m(;l % Ti(1V) I °
the corresponding vicinal halohydrin phosphate in good yields with ALR, RI/Y\ R,
high regioselctivity. The small amount of catalyst requiredand mild Ry CHsCls. 11 Cl
experimental conditions make the procedure useful for the synthesis L cl +
of multifunctional systems.?
Ry R;
OPO(OR3),
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(E) TiCl, catalyzed the deprotection of N-sulphonylated amides.
Bu,Sn and Sml, are also effective in deprotection but yields are im-

O TiCly, Zn,
proved with TiCl,. The reaction is chemoselective as N-benzoyl or /U\ Ph el = )OL
acylated amides are selectively deprotected without affectingtheN- ~ Ph™ N e THF 65°C  Ph™ N N
benzoyl or acyl group to give N-acylated derivativesin the same re- SO,Ph - H
action conditions.*
(F) Treatment of the prenyl ethers of ethyl salicylate with TiCl,—
nBu,NI mixed reagent resulted in cleavage of the C-O bond to pro- CO,Et TiCL. BuNI CO,
vide ethylsalicylatein quantitative yield. It isinteresting to note that @[ &/4 e | @[
no cleavage was observed when ethyl-prenyl oxybenzoate was used 0N gé*zc_'b -78°C OH

min

asasubstrate. The cleavage reaction of ether proved to be accelerat-
ed by the chelating effect of aneighbouring group in the substrates.'
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