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Abstract  

The conversion of trifluoromethyl ketones, esters, amides, and thioesters to their corresponding vinylsilanes using cyclopenta- 
dienyltris(trimethylsilylmethyl)titanium(IV) has been investigated. 
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Percuring our interest in versatile synthons for the 
introduction of the trifluoromethyl group [1-3], we 
have investigated the synthesis of trifluoromethylvinyl- 
silanes. They are potentially versatile because vinylsi- 
lanes react with a variety of electrophiles [4,5] and they 
serve as masked carbonyl compounds [6,7]. Recently a 
new method for the conversion of carbonyl compounds 
into vinylsilanes, by heating them with dicyclopentadi- 
enylbis(trimethylsilylmethyl)titanium(IV) 1 or cy- 
clopentadienyltris(trimethylsilylmethyl)titanium(IV) 2 
has been reported [8]. Among titanium-mediated olefi- 
nations with reagents such as the Tebbe's reagent [9] 
and those more recently reported by Petasis et al. 
[8,10-12] only one low-yielding example, with Tebbe's 
reagent and a trifluoromethylcarbonyl compound has 
been described [13]. We hoped that trifluorometh- 
ylvinylsilanes could be synthesised by olefination of 
trifluoromethyl carbonyl compounds with complex 2, 
which has been shown to be the more reactive complex 
of the two titanium complexes towards carbonyl com- 
pounds [8]. 
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In this commmunication we report our results on 
the reactions of complex 2 with a series of trifluo- 
romethyl ketones, esters, amides and thioesters (Table 
1). These olefinations were performed with 1.3 equiva- 
lent of complex 2 in toluene at 110°C in a sealed tube 
[14]. 

Ketones and esters were smoothly converted to the 
corresponding vinylsilanes with little Z / E  stereoselec- 
tivity in good yield. Increasing the size of the ester 
group only decreased the rate of reaction and conver- 
sion with no significant effect on stereoselectivity. 
Amides are less reactive, with stereoselectivity depend- 
ing upon the amino group. For thioesters the vinylsi- 
lanes were isolated only in low yield, although the 
starting ester was completely consumed. When stereo- 
selectivity was observed, the E isomer predominated 
which is the opposite of the Wittig olefination of triflu- 
oromethyl esters [1] and thioesters [2]. 
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Table 1 
Reaction of complex 2 with trifluoromethyl carbonyl compounds 

Carbonyl compound Product Reaction Conversion Yield a E : Z b 
Time H % % 

,  cF3 Ph 
P h k / k / O  18 100 80 

TMS 

C~c:~ 3 CF3 

O , ~ ~ - - ~  TMS 18 100 75 
Ph Ph 

O 
~ X X O / / ' - ' ~ - ~  TMS 24 100 65 

CF 3 C F 3 

/ ~  ) ~ O  / ~  ~--- tZTM S 24 100 70 
Ph O Ph O 

C~F 3 CF 3 

~ _ ? O  ~ - O  ~ ' z z  TMS 48 80 50 

CF 3 CF 3 

O N O N 48 75 40 
x____/ x____/ 

CF3 CF 3 

ph____k ? O  p h .......k ~ I Z  TMS 48 70 42 
N N 

.._J _._J 

CF3 C F 3 

)~=O ~-~-IZ TM S 24 100 10 
n-Hexyl-S n-Hexyl-S 

1:1 

1:1 

1.75 : 1 

1.9:1 

2.1:1 

1:1 

3.5:1 

1:1 

a Isolated yield [15], b isomer ratio calculated from 19F NMR data [16]. 
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