One-step synthesis oN-sulfonylazepines from sulfonylamides and benzene in the
presence of Xek
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Reaction of benzene and sulfonylnitrene, generated in situ from sulfonamide tetrabutylammonium salts and xenon difluoride,
gives N-sulfonylazepines.

Xenon fluorides were discovered 35 years ag¥enon  Although the yields of the products are modest, the synthesis of
difluoride has proved to be one of the most useful fluorinatingazepines is a one-step process, unlike the previously reported
agents for organic substrates, including alkenes, acetyleneaspproachées which involve multi-step synthetic sequences.

aromatic and heteroaromatic compoufiddn addition, Xek, Applications of this methodology to other aromatic systems are

being a strong oxidant, has been used for oxidative decarboxir progress.

lation® fluorodeiodinatiof and oxidation of organoelement
compounds.
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compound$,we have unexpectedly found that reaction of XeF

with methyl-, p-tolyl-, and benzenesulfonamide tetrabutyl- References

ammonium salts in benzene gives the correspordisglfonyl- 1
azepines (Scheme ). >
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The reaction most probably proceeda the intermediacy of
sulfonylnitrenes, which rapidly react with the aromatic solvent
to giveN-sulfonylazepine. 9

The best results were obtained in boiling benzene. AdditioriO
of KF or CsF (to remove HF formed in the reaction) did not
improve the yield of azepine. The use of sodium or potassium
salts of the sulfonamide (instead of the tetrabutylammonium
salt) did not result in the formation of azepine, presumably due
to the low solubility of these salts in benzene. Indeed, the
addition of one equivalent of [18]-crown-6 for the case of
benzenesulfonamide gaiesulfonylazepine in a yield of 17%
at 25 °C or 25% at 80 °C. The yields of azepines for various
substituents R and various reaction temperatures are summarised
in Table 1.

Thus, the present reaction provides a new approach to the
generation of sulfonylnitrenes and permits one to obtain
N-sulfonylazepines in the reaction with aromatic compounds.

Table 1 Yields of azepines (%).

T/°C 3a 3b 3c
10 22 17 20
25 24 16 20
80 47 41 42

T Typical proceduresmall portions of Xef (0.338 g, 2 mmol) were
added to a solution of sulfonamide tetrabutylammonium salt (2 mmol) in
refluxing benzene (5 ml) over a period of 1 h (xenon evolution was
observed). The mixture was cooled to room temperature, washed with
water and dried (N&O,), then the solvent was evaporated. The
azepines were isolated by column chromatography on silica gel with an

N. Bartlett,Proc. Chem. Soc1962, 218.

New Fluorinating Agents in Organic Synthestsls. L. German and
S. Zemskov, Springer-Verlag, Berlin, 1989.

M. A. Tius, Tetrahedron 1995,51, 6605.

R. Filler,lsr. J. Chem.1978,17, 71.

(@) Y. Tanabe, N. Matsuo and N. Ohnb,Org. Chem.1988,53, 4582;
(b) V. K. Brel, A.S.Koz'min, I.V.Martynov, V.I. Uvarov, N.S.
Zefirov, V. V. Zhdankin and P. J. Stanetrahedron Letf. 1990, 31,
4789; €) V. K. Brel, V. I. Uvarov, N. S. Zefirov, P. J. Stang and R. Caple,
J. Org. Chem.1993,58, 6922.

E. W. Della and N. J. Head, Org. Chem.1992,57, 778.

(@) M. Zupan and A. Polak,. Fluorine Chem. 1976, 7, 443; {)
D. Naumann and S. Herberd),Fluorine Chem.1982,19, 205.

(@ T. M. Kasumov, V.K.Brel, A.S.Koz'min and N.S. Zefiroy,
Synthesis 1995, 775; if) T. M. Kasumov, V. K. Brel, Yu. K. Grishin,
N. S. Zefirov and P. J. Stanggetrahedron 1997,53, 1145; ¢) T. M.
Kasumov, N. Sh. Pirguliyev, V. K. Brel, Yu. K. Grishin, N. S. Zefirov
and P. J. Stangetrahedron 1997,53, 13139.

L. A. Paquette, D. E. Kuhla, J. H. Batrret and R. J. HaluskaQrg.
Chem, 1969,34, 2866.

R. A. Abramovitch, T.D. Bailey, T.Takaya and V.Umd, Org.
Chem, 19749, 340.

ethyl acetate—hexane (1:3) mixture serving as the eluent. The specti@eceived: Moscow, 8th August 1997

data obtained for azepines are in agreement with publishe&data.
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