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Summary : A new synthesis of stable diphosphene is reported. 531P value is reinvestigated.

Recently Yoshifuji and coll. described the synthesis of the first stable diphosphene
2 by reacting 2,4,6-~tri-tert-butylphenyldichlorophosphine 1 with magnesium in tetrahydro-

furan solution (1).

Mg
2 I’Cl2 — P=P
THF
1 2 * 53l = ~59ppm #

The very bulky 2,4,6-tri-tert-butylphenyl substituent (2) appears to be a convenient
group to stabilize dicoordinated phosphorus species. Thus we tried to synthesize a stable
silaphosphimine 3 , such species being only known as intermediates with a very short lifetime

(3). The dechlorosylilation reaction is well known as a route to phosphorus (II) compounds :

R

Me3s‘1—Y-1>' ~ Me,SiCl 5 Y=P-R
N
4
o 5 6
/
Y : C\ H N- ™ H P- O

It seemed reasonable to extend this type of reaction to compounds where Y is a silicon
atom. However, action of tris(trimethylsilyl)silyllithium (7) with | led to a non silylated
phosphorus derivative & (8) probably via a P-chloro P-silyl (or P-lithio)phosphine interme-

diate.
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-Me351cl SiMe

ar-p=si” >
NgiMe
: e 3 3
. S].(S1Me3)3

ArPCl, + (Me,Si), Sili —p Ar-P
2 3 3 Se1
- LiCl I ——— (Ar-—P)n

- (Me,51) ,8iCl 4

Ar =

Elemental analysis and 1H and 13

C NMR (9) are consistent with structure (Ar-—P)n for
31

derivative 4 . The ~ P NMR signal (+493, singlet) seemed to exclude structures where n is
equal to 2 (531P = -59 (1), to 3 o0or5 (AZB or A3B2 systems) or to 4 (lo). So, 4 could be
a phosphinidene (n=1).

Moreover heating 4 in tetrahydrofuran-benzene solution, in a sealed tube at 120°C,
led to phosphine § (12)

A
(ArP)n —_a n ArPH2
4 THE/CgH, 5

This derivative 5 might come from hydrogen abstraction of the solvent by the phosphini-
dene 4 by analogy with nitrene isologues ("7).

However, mass spectrometry (M + 1 = 553) and osmometry in benzene (M = 548) were in
good agreement with a diphosphene structure. On the other hand, UV and 1H NMR spectra and
the melting point were similar to those reported by Yoshifuji and coll. (1).

Because of the large difference between the 31P value reported for diphosphene 2 and

for our derivative, an X-ray analysis was performed in order to determine the structure of 4.
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Surprisingly, it was the same than the one described by Japanese group (1) :

2 or &4 631P =4 493 ppm (benzene)!

Elucidation of the mechanism of the diphosphene formation and of the possibility of

thermal equilibrium between diphosphene and phosphinidene are under way.

Acknowledgment : We are grateful to Dr. J. Galy and to Dr. J. Jaud (14) for the X-ray struc-

ture determination.
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Tris(trimethylsilyl)silyllithium (7) in THF solution was added at -70°C to a solution
of 2,4,6-tri-tert-butylphenyldichlorophosphine in THF. The orange solution was allowed
to warm up to room temperature and stirred for two hours. Evaporation of the solvent led
to crude § which was purified by silica gel chromatography (pentane). Recrystallization

from pentane gave pure § .

13C ‘le NMR (CDCIQ : 31.5 (s, p-C(9ﬂ3)3, 34.5 (s, o-C(gﬂs)g, 34.8 (s, p-g(CH3)3),
38.7 (s, o—g(CH3)3), 122.3 (s, m»=C), 138.4 (m, ipso-C), 149.1 (s, p-C), 154.4 (t,
2JC_P : 4.6 Hz, o-C).

The 31P chemical shift of (PhP)4 being -49 ppm (11) it seems reasonable to exclude

(ArP)A.
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PH), 7.60 (d, *J(PH) ; 2.3 Hz, om), 31p $lgd ;1314 .

W. LWOWSKI, Nitrenes, interscience publishers, J. Wiley and soms, 5 (1970).

Laboratoire de Chimie de Coordination du CNRS, 205 route de Narbonne,

31030 Toulouse cedex, France.

(Received in France 15 May 1982)



