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Abstract ; Trifluoroacetaldehyde  cthyl  hemiacetal reacted  with nncleophilic organosilanes such  as
cvanotrimethylsilane, allvhimethylsilane, or enol trimethylsily] ethers in the presence of |ewis acid to allord a sertes of
c-lrilluoromethylated alcohols in lgh yield.

Trifluoromethylaled organic compounds are of special interest and has ¢ vanous applications to the opto-
electronic materials, pharmaccuticals and polymers 1 As the typical preparation of o trimethylated alcohols
there are reduction of o, ona-trifluorokelones? and carbon-carbon bond formation of trifluoroacetaldehyde
with carbon nucleophiles such as Grignard reagents and enolate anions.? Generally, {luorine-free aldehydes
are stable than their alky! hemmacetals: On the contrary, trifluoroacctaldehyvde is gascous and very unstable, and
its alkyl hemiacetal is commercially available and stable.! On the ather hand, there cannot be found the reports
on the synthesis of aleohols by carbon-carbon bond formation using triflucroacetaldehyde ethyl hemiacetal{ 1)
except the Friedel-Crafts type alkylation vielding |-phenyi-2.7 2-tritluorocthanol. ™ Tn this paper, we wish 1o
report the synthesis of a-trifluoromethylated aleohals by the reaction of hemincetal 1 with rimethylsilylated
nucleophiles such as cyanotrimethylsilane, allyltrimeths Isilane, and enol timetnyIsily] ethers in the presence of
stoichiometric amount of Lewis ncid m a single siep

3.3 3. Trifluoropropionitrile( 2) was obtained in 86% vicld by refluxing the mixture of 1, zine 1odide and
cyanotrimethylsilane in dioxane solvent for 10 0.0 In this reaction, dioxane as 4 sobsent seemed Lo play an
important role, because in the case of dichloromethane solvent, the resulting product was not 2 but L-ethoxy-1-
trimethylsiloxy-2.2 2-uifluorocthane( 3) which was not concerned with the formation of 2 and when
diethvlether, tetrahvdrofuran, or diglyme solvent were used, any reaction did not occurred. In these reactions,
1-cthoxytrifluoroproponitrile! 2') which was thought as the possible product, was not obtained. From this

fact, it is thought that the substutution of ethoxy group by nucleophilic attack of TMS-CN 1o acetal carbon of
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hemacetal-zine complex type intermediate( 1') is predominant than that of hydroxy group. It 2' was formed,
the cther bond must be cleaved by iodotrimethylsilane also formed in the svstem.

The selection of Lewis acid was imporlant too. When aluminum chloride was used instead of zine iodide
in dioxane, only 2 h refluxing affords 2 in 63% yield, however, some side-reactions were observed.
Furthermore, in the case of titanium tetrachloride, most of starting materials werc recovered. The difference of
reactivity resulted from kind of Lewis acids can be rationalized by the HSAB theory. The analogous carbon-
carbon bond formation using trifluoroacetaldehyde N, O-acetals” and N, S-acetals® was already reported. The

hydrolysis of cyanohydrine 2 under acidic condition provides an excellent route trifluorolactic acid.
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The reaction of 1 with allyltrimethylsilane in dioxane in the presence of zinc iodide gave the
corresponding 1-irifluoromethylated homoallylic aleohol( 4) in 75% yield. However, the formation of allylic
alcohol by the reaction of 1 with vinyltrimethylsilane under same conditions did not occur. When aluminum

chioride was used instead of zinc iodide, the desired reaction did not proceed and complicated reaction mixture

was formed.



1353

SRy CFy
Znly, dioxane HO)\/\\
CFy

HO OFEL
CFy

Znly, AlCL,, dioxane H())\/

The reaction of’ 1 with enol timethylsilyl cther prepared from acetophenone proceeded readily to form
the corresponding B-ketoalcohol( §) in 75% yicld. When 2-trimethvlsiloxyluran was used, a-alkylated product

used instcad of enol silyl ethers, any reactions did not occur.
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On the other hand, the use of |-trimethylsiloxveyelohexane as a nucleophile under same conditions as
above gave 2,6-bis(3,3 3-trifTuoroethylidene)eyelohexane( 8) in 32% vield based on 1 along with the
corresponding aldol type product ( 7). In THE solvent, the condensation reaction proceeded 1o afford 8 solely
in 70% yield. However, both of aldol type and condensation type reactions of 1 with cyclohexanone in the
prescnce of zine iodide did not oceur, theretore it is thought that the zine enolale intermediate(9) formed in the
reaction path accelerated the second carbon-carbon bond formation and then, disubstituted cyclohexane ( 10)
was dehydrated in Hl-catalyzed process to form 8.

Furthermaore, it was ascertained that the similar reactions as above procecded using trifluoroacetaldehyde
methyl hemiacetal instead of 1.

To our knowledge, the reactions described here arc interesting examples of the direet carbon-carbon bond
formation between hemiacetal and silylated nucleophiles, and we believe that our procedure provides the
excellent route for a series of a-trifluoromethylated alcohols.
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