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Crystal Structure of Methanetetraylbis(triphenylphosphorane)
(Hexaphenylcarbodiphosphorane)

By A. T. VincenT and P. J. WHEATLEY*
(Department of Physical Chemistry, Lensfield Road, Cambridge CB2 1EP)

Summary An X-ray determination of the crystal structure
of methanetetraylbis(triphenylphosphorane) (hexaphenyl-
carbodiphosphorane) shows that the angle at the central
carbon atom is not 180°, but is 145° and 131° in the two
independent molecules in the unit cell.

EvIDENCE already exists that the anglein a system X=C=C
is not 180° provided that X is an atom with vacant 4

+
orbitals.;2 In the system P=N=P the angle adopts a
value of about 140°.3-3 We have investigated the structure
of hexaphenylcarbodiphosphorane, PhyP=C=PPh,, to dis-
cover whether the same unexpected feature also occurs in
the P=C=P system.

Crystal data: CzHgoP,. M = 536-6, monoclinic, a =
15362 (9), b = 9-483 (12), ¢ — 20-054 (8) A, B =95 6
(3), U =29099A3 Dy =1205 Z=4, D= 1225
F(000) = 1128. Space group C2/m, Cm, or C2 (from
absences), C2 (from statistics); Cu-K, radiation, A =
1-5418 A, p = 15-4 cm~L

A sample of the compound was kindly supplied by Prof.
Ramirez. Additional material was synthesized by a method
based on those used by Ramirez® and Matthews.” Crystals
were grown from diglyme and mounted in Lindemann glass
capillaries. Intensities were collected from equi-inclina-
tion Weissenberg photographs of the 40/—#8! and 0kl—13k!
layers and estimated visually. 3301 independent reflexions
were assigned non-zero intensity.

Direct methods failed to provide a solution to the crystal
structure because of pseudo-symmetry, but a trial structure
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was obtained from a three-dimensional Patterson synthesis
which served to locate the phosphorus and some of the
carbon atoms. The positions of the remaining carbon
atoms were found from successive Fourier syntheses. Least-
squares refinement with isotropic thermal factors for the
phosphorus and central carbon atoms, and an overall iso-
tropic thermal factor for the rest of the carbon atoms has
currently reduced R to 11-49%,.

There are two crystallographically independent molecules
in the unit cell, each possessing a two-fold axis. The two
molecules approximate to enantiomorphic forms but there
are significant differences between the two, the most striking
of which is in the value of the P=C=P angle, the very
feature of primary concern to us. Values of some of the
more interesting lengths and angles in the two molecules
are given in the Table.

TABLE
Length (&) /angle (°) Molecule A Molecule B
P=C 1-624 1-624
P-C (av.) 1-833 1-837
P=C=P 145-3 1314
C=P-C (av.) 114-8 114-4

Refinement is continuing, and full structural details will
be presented later.
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