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Fluorination of Aminochlorotriphosphonitriles and the Preparation of
Non-geminal Chlorofluorotriphosphonitriles

By Brian GrREEN and D. B. SOWERBY*
(Department of Chemistry, University of Nottingham, Nottingham NGT 2RD)

Summary Fluorination of dimethylaminochlorotriphos-
phonitriles with antimony trifluoride and potassium
fluorosulphite follows different paths; amino-fluorides
from the antimony trifluoride reaction can be converted
by hydrogen chloride into non-geminally substituted
chlorofluorotriphosphonitriles.

FruorinatioN of P,N;Cl; provides a clear example of an
exclusively geminal substitution path,! but mixtures of all
possible geminal substitution products usually result.
Recently, pure P N,CIF; has been synthesized,®> and we
now report the directed synthesis of two further chloride
fluorides, the non-geminally substituted isomer of P,N,-
Cl,F,; and P N, ,CL,F,.

When 1,3-bisdimethylaminotetrachlorotriphosphonitrile
was fluorinated with antimony trifluoride, replacement of
the chlorine atoms at the amine-substituted phosphorus
atoms occurred. The resulting mixture of cis- and trans-
P,N,CLF,(NMe,), isomers can then be separated by g.l.c.
With potassium fluorosulphite, KSO,F, preferential fluor-
ination occurred at the PCl, group and a further pair of

cis- and trans-P3N,,CL,F,(NMe,), isomers resulted. The four
isomers can be differentiated by their retention times, i.r.
spectra, and n.m.r. spectra. A non-geminally substituted
P,N,Cl,F, has been prepared by treating the mixture of
P,N,CLF,(NMe,), isomers obtained by the antimony
trifluoride reaction in nitrobenzene with hydrogen chloride.
The product, purified by gl.c., boils at 170°, compared
with 182° for the 1,1-difluoride! The stoicheiometry was
confirmed by mass spectrometry and an ir. spectrum
markedly different from that reported for the geminal
isomer confirms the preparation of the 1,3-isomer.

Similarly, fluorination of #rans-1,3,5-trisdimethylamino-
trichlorotriphosphonitrile with antimony trifluoride gave
the non-geminal amino-fluoride which was converted into
1,3,5-trifluorotrichlorotriphosphonitrile by hydrogen chlor-
ide. G.l.c. indicated the presence of one isomer and mass
spectrometry confirmed the stoicheiometry as P,N,Cl,F,.
The product boils at 140° compared with 150° for the 1,1,3-
(geminal) isomer,! and the two isomers have markedly
different ir. spectra.l»®
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