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converted rapidly to polymeric materials, but in 
the gas phase it has been recovered partially after 
several weeks. In certain instances, e.g., in the 
presence of boron trifluoride or hydrogen fluoride, 
cyanogen fluoride has undergone violent reaction, 
and accordingly precautions should be taken in 
working with this compound. 

Cyanogen fluoride, like cyanogen chloride, re
acted with benzene in the presence of aluminum 
chloride to form benzonitrile in 20% conversion. 

We are indebted to Drs. W. C. Smith, J. E. Castle, 
and D. D. Coffman for helpful discussions and sug
gestions during the course of this investigation. 
A more detailed account of the syntheses, proper
ties, and chemistry of cyanogen fluoride will be 
given in forthcoming publications. 
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RECEIVED JANUARY 27, 1960 

THE PREPARATION AND PROPERTIES OF ReF7
1 

Sir: 
In the course of an attempt to prepare the com

pound ReF6, certain observations were made which 
lead us to believe that we have succeeded in pre
paring the hitherto unknown compound ReF7. In 
addition we have succeeded in obtaining a consid
erably purer preparation of ReF6 than those re
ported previously.2-4 

Our original preparation, made by the action 
of fluorine on rhenium metal at 400°, exhibited a 
vapor pressure of 68 mm. at 0°. This differed 
from vapor pressures reported in the literature 
for ReF6. Moreover, it was much lower than the 
vapor pressure observed for samples of ReF6 that 
had been prepared previously at this laboratory. 

Upon further treatment with fluorine at several 
atmospheres and 400° the compound absorbed 
fluorine and became less volatile (vapor pressure 
25 mm. at 0°). 

Experiments were carried out to determine the 
nature of this compound and the results are listed 
below: (1) only fluorine and rhenium are present. 
(2) Chemical analysis implies an empirical for
mula of ReF6-S (Given, 1.929 g. compound: Found: 
1.106 g. Re, 0.771 g. F; Calculated for ReF7: 
1.126 g. Re, 0.804 g. F). (3) Measurement of 
fluorine absorption by authentic ReF6 at 400° 
shows that approximately Va mole of fluorine is 
absorbed per mole of ReF6 to yield ReF7. (4) 
Reaction of ReF7 with Re metal at 400° results 
in the formation of ReF6. (5) Vapor density de
terminations on both compounds give molecular 
weights of 322.7 for ReF7 and 300.9 for ReF6. 
(6) The infrared spectrum of ReF7 exhibits 
markedly different features from the spectrum of 
ReF6 over the region studied, 600 cm."1 to 2000 
cm. - 1 The two strong combination bands, v2 

(1) Based on work performed under the auspices of the U. S. Atomic 
Energy Commission. 

(2) O. Ruff, W. Kwasnick and E. Ascher, Z. anorg. allgem. Chsm., 
209, 113 (1932). 

(V O. Ruff and W. Kwasnick, ibid., 219, 65 (1934). 
(4) J. Gaunt, Trans. Faraday Sac, 50, 209 (1954). 

+ Vi, and vi + Vi, which are observed at 1316 
cm. - 1 and 1469 cm. - 1 in the ReF6 spectrum4 are 
absent in the ReF- spectrum and are replaced by 
four less intense absorption bands in this region. 
ReF7 has a very intense absorption band, pre
sumably a fundamental, that coincides with the 
fundamental, v!:, observed for ReF6 at 716 cm.""1. 

The melting points of ReF7 and ReF6 have been 
determined on gram amounts of these compounds. 
Preliminary vapor pressure measurements were 
made on both compounds using a high sensitivity 
quartz sickle gauge. 

ReF7 is a pale vellow solid with a melting point 
of 48.3°. ReF6 is a yellow solid, melting at 18.6°. 
Some preliminary vapor pressure measurements for 
solid ReF7 and for liquid and solid ReF6 are shown 
in Table I. 

TABLE I 

VAPOR PRESSURES OF ReF6 AND ReF7 

/, 0C. 
Pressure, 

m m . 

Vapor pressure of ReF6 

0.0 

9.4 

14.9 

20.3 

26.9 

30.9 

Solid 

Liquid 

167 

272 

356 

454 

590 

686 

I, °C. 

Vapor pressure 

0.0 

10.1 

15.2 

25.2 

34.2 

Solid 

Pressure, 
m m . 

of ReF; 

25 

46 

61 

106 

165 

Comparison of the infrared spectra4 as well as 
the wide variations in properties reported for 
ReF6,2~4 and the ease with which both ReF6 and 
ReF7 can be prepared lead us to believe that pre
vious workers have been working with mixtures of 
these two compounds. 
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A NEW PREPARATION OF 
TRIPHENYLPHOSPHINEMETHYLENES BY THE 

REACTION OF CARBENES WITH 
TRIPHENYLPHOSPHINE1 

Sir: 
Many examples of the reaction of halocarbenes 

with olefins, which yields halogen-substituted 
cyclopropanes, have been reported since the first 
communication on this subject by Doering and 
Hoffmann.2 Also, the kinetics of the reaction of 
halocarbenes with halide ions, hydroxide ion and 
water have been studied.3 The electrophilic nature 
of the carbenes in these reactions has been clearly 
demonstrated.3'4 Accepting the description4 of 
halocarbenes in terms of carbon in the singlet state 
in which an electron pair fills one orbital, leaving 
one orbital unoccupied, one might expect to find 
reactions of halocarbenes with other nucleophiles 
besides olefins and halide ions. 

(1) Presented in part at the Fifteenth Southwest Regional Meeting 
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