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Table 1. Composition of the products of the catalytic phospho- 
rylation of compounds la--d 

Com- R Diastereomers ratio 
pound determined by 3tp NMR 

2a Bu n 50 : 50 
2b Bu t 52 : 48 
2c n-C6H13 50 : 50 
2d PhCH 2 6 4 : 3 6 

Note. LiC1 was used as the catalyst. 

a-(polyfluoroalkyl)benzyl alcohols. 3-5 To continue these 
studies, we prepared a number of  methylphosphono-  
chloridates starting from secondary 1-(trifluoromethyl)al- 
kanols. 

0 

R - - C H - O H  + Me --PC12 Cat I I*  R - -CH- -O- -P -Me  + HC1 
I II A I 

CF3 0 CF 3 Cl 

I a - - d  2 a - - d  

R = Bu n (a), Bu t (b), n-C6H13 (e), PhCH 2 (d) 

Thus, for example, heating compounds  l a - -d  with 
methylphosphonic  dichloride without a solvent at 120-- 
160 ~ for 1--3 h in the presence o f  1--5 tool. % LiC1 
or MgC12 as a catalyst  affords the corresponding 
chlorophosphonates 2a- -d  in 70--84 % yield. It should 
be noted that this reaction is the first example of  cata- 
lytic phosphory la t ion  o f  secondary  alkyl(tr if luoro- 
methyl)carbinols with methylphosphonic dichloride. Ac- 
cording to 31p N M R  spectroscopy and GLC,  the result- 
hag O-(1-tr i f luoromethylalkyl)methylphosphonochlori-  
dates 2a- -d  are mixtures of  diastereomers (Table 1). 

It should be noted that in the case o f  2d, the ratio 
between the diastereomers obtained in the reaction no- 

ticeably deviates from the statistical value. The diastereo- 
meric excess amounts to 28 %, according to 31p N M R ,  
and 30 and 34 %, according to the data o f  G L C  and 
G C - - M S ,  respectively. Previously, the predominant  for- 
mation o f  one of  the diastereomers has been observed 
only in the catalytic phosphoryla t ion o f  ~- (poly-  
f luoroalkyl)benzyl  alcohols  with me thy lphosphon ic  
dichloride. 4-6  
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In recent years, apart from the traditional use of  
xenon difluoride (XeF 2) as a mild fluorinating agent, the 

increasing attention has been attracted to methods based 
on the generation of  other highly reactive reagents using 

Translated from Izvestiya Akademii Nauk. Seriya Khimicheskaya, No. 10, pp. 1841--1842, October, 1994. 

1066-5285/94/4310-1744 $12.50 �9 1995 Plenum Publishing Corporation 



The use of XeF 2 for preparation of azepins Russ.Chem.Bull., VoL 43, No. 10, October, 1994 1745 

XeF 2. For example, reactions carried out with XeF 2 + 
HOR mixtures (where R is C(O)Alk, C(O)Rf, Alk) have 
made it possible to develop efficient methods for tri- 
fluoroacetoxylation, 2 alkylation, 3-s and fluoroalkoxyla- 
tion 6-s of unsaturated and aromatic compounds, and 
insertion of SO 3 into the Xe--F bond has resulted in the 
formation of fluorosulfonating reagents. 7 

We showed for the first time that XeF 2 can be used 
for the synthesis of nitrogen-containing heterocyclic 
compounds. We prepared N-benzenesulfonylazepine (1) 
by the reaction of XeF 2 with the tetrabutylammonium 
salt of benzenesulfamide in benzene. 

( ~ S 0 2 N H -  Bu4 N+ + XeF 2 C"6H6~ 

N- S O 2 ~  

1 

Compound 1 was isolated in the individual state by 
chromatography on silica gel. The structure of azepine 1 
was confirmed by the data of IR and 1H NMR spectros- 
copy and mass spectrometry. 

XeF 2 (0.17 g, 1.0 mmol) was added to a stirred 
solution of the tetrabutylammonium salt of benzenesulfa- 
mide (0.398 g, 1.0 mmol) in 3 mL ofabs, benzene over 
a period of 15 min. The reaction mixture was stirred for 
3 h and washed with water, and the organic layer was 

separated, dried, and concentrated in vaeuo to give 
0.052 g (22 %) of azepine 1, m.p. 130--132 ~ (ben- 
zene--hexane) (see Ref. 7, 132--133 ~ The spectro- 
scopic characteristics of compound 1 obtained coincide 
with those given in the literature for N-benzenesulfonyl- 
azepine, a 
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