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(TRIFLUOROMETHYL)KETENE SILYL ACETAL AS AN EQUIVALENT TO THE TRIFLUOROPROPIONIC 

ESTER ENOLATE: PREPARATION AND ALDOL-TYPE REACTIONS WITH ACETALS 
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SUMMARY: The title reagent, readily prepared from methyl 6,B,B-trifluoropropionate with 

trimethylsilyl triflate, is shown to react with a broad variety of acetals to provide the 

corresponding a-CF3 6-alkoxy esters in good yields. 

In view of the central role of enolate chemistry in organic synthesis, a-trifluoromethyl 

(CFS)-ester enolate should serve as an extremely versatile building block for otherwise 

difficult preparations of a wide variety of c1-CF3 esters,' a class of compounds which have 

received much interest because of their possible biological activities.z However, no study 

has been reported on the generation and synthetic utilization of any a-CFS-ester enolates (or 

the equivalents) except for our recent work on c1-CF3 malonates3 mainly because such enolates 

are anticipated to undergo extremely facile defluorination prior to trapping (eq 1). In fact, 
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-> CF2=C-C02R' + F- (1) 

we observed complete defluorination in the reaction of methyl @,B,B-trifluoropropionate (TFPE)4 

with lithium diisopropylamide in THF at -78 "C. Herein we wish to report the successful 

preparation of the ketene silyl acetal (1) from TFPE and demonstrate its synthetic potential 

as an a-CFS-ester enolate equivalent in the aldol-type reaction with acetals which permits 

ready access to a broad variety of (x-CFS 6-methoxy esters (2) (eq 2). 
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1. Table Reactions of l-with Acetals 

"F NM& %yieldL 

Entry Acetal Produc@ 6, ppm (J, Hz) (diastereomeric ratio) 9 

1 Me2C(OMe)2 

2 MeCH(OMe)2 

3 PhCH(OMe)2 

4 (E)-PhCH=CHCH(OMe)2 

5 OMe 

OMe 

6 HC(OMe)3 

Me 

Me 

OMe 

CF3 
Ph 

+ 
OMe 

C02Me 

3 
Ph& 

OMe 
C02Me 

CF3 +w C02Me 

OMe 

Me0 
CF3 

+ 
OMe 

C02Me 

-16.1 (9.3) 

-13.8 (7.7) 

-13.9 (9.8) 

-14.1 (8.0) 

-14.4 (8.0) 

-14.0 (7.0) 

-14.1 (7.0) 

-17.4 (9.8) 

-13.4 (7.9) 

74 

81 

( 55 : 45 ) 

89 

( 67 : 33 ) 

92 

( 55 : 45 ) 

82 

( 100 : 0 ) 

76 

g All products exhibited spectral (NMR and IR) data in accord with the assigned structures. 

' Measured in carbon tetrachloride by using trifluoroacetic acid as external standard. 

' Isolated yields based on TFPE. ' Determined by "F NMR analysis 

Finally, we found that a similar reaction of Lwith benzaldehyde instead of an acetal 

gave a diastereomeric mixture (60 : 40) of the cr-CF3 s-hydroxy ester _6_ in 93% yield." 

Surprisingly, however, aliphatic aldehyde did not react with _l_ under similar conditions but 
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HO CF 

______j Ph-CH-hHz02Me 

5 

TFPE was largely recovered. Furthermore, an attempted reaction of Lwith propanal in the 

presence of titanium(lV) chloride resulted in a considerable extent of defluorination in 

contrast to the high-yild formation of the aldol adduct reported for similar reactions with 

non-fluorinated analogs." Further efforts are in progress to expand the sythetic potential 
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