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A Three-membered Phosphorus Ring: (C,F,P), 
By A. H. COWLEY,* T. A. FURTSCH, and D. S. DIERDORF 

(Department of Chemistry, The University of Texas, Austin, Texas, 78712) 

Summary The synthesis of tris(pentafluoroethy1)cyclotri- 
phosphine is described. 

WITH the possible exception of the dianion (PhP),2- (whose 
structure is not well establishedl) no three-membered 
tricovalent phosphorus ring compound has been described. 
'we report the preparation of tris(pentafluoroethy1)cyclo- 
triphosphine. Curiously this also appears to be the first 
report of a pentafluoroethyl-substituted phosphine. 

The phosphorus( 111) iodide, C2F,PI,, was prepared by 
the reaction of C,F,I with red phosphorus (219O, 40 hr.).? 
The di-iqdide, which condenses a t  - 20°, was readily 
separated from the more volatile (C2F,)2PI and unused 
C,F,I. The action of an excess of mercury on C,F,PI, in 
an evacuated sealed tube for 24 hours produced a 2 : 3  
mixture of (C,F,P), (I) and (C,F,P), (11). The colourless 
liquid (I) was separated from the white crystalline (11) 
(m.p. 23.5") by fractional vacuum condensation, the former 
passing a - 15' trap and condensing at  - 30". The vapour 

pressure of (I) conforms to the equation lOg,,Pmm = 7.831 

The formulation of (I) as tris(pentafluoroethy1)-cyclotri- 
phosphine is based upon the following considerations. 
First the presence of the c2F6P moiety is established by 
elemental analysis (C and F), i.r., and n.m.r. spectroscopy. 
The 19F n.m.r. spectrum of (I) consists of complex CF, and 
CF, resonances at  36.9 and 19.2 p.p.m.$ respectively. 
Secondly, the three-membered phosphorus ring of (I) is 
established by the mass spectrum, which cuts off a t  m/e 450, 
corresponding to (C,F,P) 3+. Furthermore, peaks of signifi- 
cant intensity are observed at  m/e 331, 143, 131, 119, 100, 
and 93 which are attributable to the anticipated fragments 
(C,F,),P,+, CF,P3+, C,F,P+, C ~ F ~ + J  C,F,+, and P3+. This 
conclusion is supported by the experimental (immersible 
tensimeter) molecular weight of 446 and the vapour-phase 
U.V. spectrum which displays a broad singlet a t  250nm. 
U.V. absorption in this region seems to be characteristic of 
all P-P bonded polyphosphines.2 

The chemistry of (I) appears to be similar to that of 

- (2101*9/T). 

t The procedure is very simi1a.r to that employed in the synthesis of perfluoropropyliodophosphines: H. J. EmelCus and 
J. D. Smith, J .  Chem. SOL, 1959, 376. 
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(CF,P), and (CF,P),.2 For example, (I) reacts with excess 
Me,P to yield the phosphine-phosphinidene complex support. 
Me,PPC,F, [T 8.38, 6 (CF,) 18-6p.p.m.,$ 8 (CF,) 20.9 
p.p-m-,$ J p C E  12.4, JPPCE 3% JpcF 30.2, Jppm 26.6, (Received March 16th, 1970; Com.368.) 
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$ Relative to internal a,a,a-trifluorotoluene. 
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