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TRIFLUOROMETHYL TRIFLUOROMETHANESULFONATE (CFSSOZOCFs)l)

Yoshiro Kobayashi,* Tsutomu Yoshida, and Itsumaro Kumadaki
Tokyo College of Pharmacy, Horinouchi, Hachioji-shi, Tokyo 192-03, JAPAN

Summary. Trifluordmethyl trifluoromethanesulfonate (1) was synthesized by the
reaction of silver trifluoromethanesulfonate with trifluoromethyl iodide in a
benzene solution. Reaction of 1 with an enamine gave trifluoromethanesulfonyl
compound. This is the first example of SOZ-O bond fission of alkyl trifluoro-
methanesulfonate.

Alkyl trifluoromethanesulfonates were found to be important synthetic
intermediates in organic chemistry, and many applications were summarized in a
reviewz).

Therefore, we tried to use these synthetic reactions in the field of
fluorine chemistry. Only two syntheses of trifluoromethyl trifluoromethane-
sulfonate (1) were reported by Cadys) and 01ah4), but the yield by both methods
were poor. Further, in the former method, 1 was synthesized by explosion of
(CFSSOS)Z’ and in the latter, evolution of HF seems to be unfavorable for work
in glassware. On the other hand, application of 1 to organic synthesis has
hardly ever been examined.

We would like to report in this paper an easy synthesis of 1 by the
reaction of silver trifluoromethanesulfonate (2) with trifluoromethyl iodide (3),
and the interesting reaction of 1 with enamine.
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Thus, a mixture of 2 (1g), 3 (1ml) and benzene (5ml) was sealed in Pyrex
tube (15¢ x 150mm) under vacuum and heated at 200° for 24h. Trap-to-trap
distillation of reaction mixture afforded 1 (730mg, 86% yield);lgF nmr(CDClS)
6°)=+10.8 (q, Jpgp=3.8Hz), -10.8ppm (q, Jpp=3.8Hz); ir (gas sample) v=1475, 1240,
1200, 1140, 955 cm }; mass m/e=149(M+-CF3), 133(M+—OCF3). These data are
comparable to those reported by Cady3

In this reaction, trace of benzotrifluoride and iodine were detected.
Benzene was indispensable as a solvent, because other solvents gave none or very
low yield of 1. Benzene was reported to form a complex with 26). This might
help to dissolve 2 and smooth reaction.
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Compound 1 reacted with enamine in an interesting manner; many alkyl
trifluoromethanesulfonates react with enamine by cleavage of CFSSOZO-C bond
(Fig l-a)z)but in this case the bond cleavage occurred between CFSSOZ' and
-OCFs, resulting in the formation of trifluoromethanesulfonyl compound

(Fig 1-b)8).
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This is the first case in the reaction of trifluoromethanesulfonates
where the CFZSOZ-OC bond was cleaved possibly due to high electronegativity of
CF3 group.
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