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The reaction of [bis(trimethylsilyl)methyl]trichlorogermylphosphine {Me3Si),CH-P(H)GeCl; with 1,5-diaza-
bicyclo[5.4.0]lundec-5-ene affords the new stable and potentially reactive diphosphene (Me3Si),-

CH-P=P-CH(SiMej3),

Most of the diphosphenes synthesized until now are substi-
tuted on phosphorus by very bulky groups to prevent cyclic
oligomerisation.!—9 However, this large steric hindrance
decreases the reactivity of the —P=P- double bond and,
despite the current interest in these compounds, little is known
about their reactivity.1a.3c.6a,10—12,

To extend the synthetic utility of these compounds, we
sought a route to a stable and potentially reactive diphos-
phene, bis[bis(trimethylsilyl)methyl]diphosphene (1). Our
initial attempts to synthesize (1) from (Me,Si),CHPCI, by
classical routes (Mg, Bu'Li, sodium naphthalenide, efc.) were
unsuccessful: reaction of (Me;Si),CHPCIl, with Bu'Li gave
mainly (Me;Si),CHP(Bu!)Cl,t and reaction with magnesium
or sodium naphthalenide in tetrahydrofuran (THF) resulted
only in oligomerisation to give [(Me;Si);CH-P]; or [(Mes-
Si),CH-P],.4c It was thus clear that a new synthetic route was
necessary. It appeared to us that chlorophosphines, RP(H)CI,
would be good precursors of diphosphenes by dehydrochlori-
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nation with DBU (1,5-diazabicyclo[5.4.0Jundec-5-ene) [equa-
tion (1)]. However, as such chlorophosphines are stable only
with very bulky substituents, it was necessary, in our case, to
use precursors of these compounds. We found that reactions
between trichlorogermylphosphines and DBU led to chloro-
phosphines and the complex DBU-GeCl, [equation (2)]. The
trichlorogermylphosphine (2) was easily prepared at room
temperature, in nearly quantitative yield, by addition of
germanium tetrachloride to bis(trimethylsilylymethylphos-
phine (3)i [equation (3)] [(2): n.m.r., 'H (C¢Dyg), 6 0.15 (s,
18H, Me;Si) and 3.58 (d, Ypy 185 Hz, 1H, PH); 31P-{'H} §
(from ext. 85% H;PQ,), —72.5 p.p.m.; M, found 366
(cryoscopy in C¢Hg); calc. 370.1].

Addition of (2) in THF to a twofold excess of DBU resulted
immediately in the formation of a precipitate of DBU-HCI
and the complex GeCl,-DBU which was filtered off. 3'P
N.m.r. analysis of the supernatant orange solution showed the
presence of compounds (1), (3), and (4) in the relative
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(Me3Si),CHPH, + GeCly 15 (Me,Si),CHP(H)GeCly (3)
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2,4,6-ButyCeH,P(H)GeCly 22Y

M
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+ A small amount of (1) (< 5%) was obtained from the reaction of
(Me;Si),SiLi with (Me;Si),CHPCl; by a synthetic route already
described.3«

1 Reactions between germanium tetrachloride and primary phos-
phines provide a general route to trichlorogermylphosphines. and will
be developed in a further paper.
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proportions 55:25:20. Rapid distillation using a short column
afforded a mixture of (1) and (4) (70:30), b.p. 80—85°C at
102 mmHg. The 3'P n.m.r. spectrum of (1) exhibited an
extremely low-field chemical shift, 517 p.p.m., characteristic
of a diphosphene structure.!—9 It was also identified by mass
spectroscopy (M+, m/z 380). The mixture of (1) and (4) is an
orange liquid. This orange coloration must be due to (1) since
diphosphines such as (4) are colourless (refs. 3c, 4a, and refs.
cited therein), and diphosphenes orange to red.!—% The
diphosphene (1) is too reactive to permit its isolation in the
pure state by column chromatography; slight exposure to air
results immediately in the disappearance of (1) (3'P n.m.r.
evidence) with decoloration and the formation of products not
yet identified. Its thermal stability is rather good (#; ~ 1 week
at room temperature in the dark and more than two months at
—25°C). Compound (3) was identified as the primary phosp-
hine (Me;Si),CH-PH,;, b.p. 78°C at 20 mmHg {3'P n.m.r.
(C¢Dg) 6 —149 p.p.m.] and compound (4) as the disecondary
diphosphine (Me;Si),CH-P(H)-P(H)-CH(SiMe,), in its two
diastereoisomeric forms [3!P n.m.r. (C¢Dg) & —90 and —98
p.p-m.].

It is presumed that the mechanism of reaction (2) involves
the initial formation of (5).§ The reaction of (5) with an excess
of DBU would then give (1), (3), and (4) by the two
competitive reactions (i) and (ii) (Scheme 1): reaction (i)
intermolecular dehydrochlorination, with formation of the
diphosphene (1); reaction (ii), intramolecular dehydrochlori-
nation leading to (3) and (4) probably via a triplet!3
phosphinidene intermediate (6) which then abstracts
hydrogen from the solvent.
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§ The involvement of chlorophosphine intermediates RP(H)CI' in
reactions of trichlorogermylphosphines RP(H)GeCl; with DBU was
proved by addition of one equivalent of DBU to (7) which afforded
quantitative amounts of the stable chlorophosphine (8) [equation (4)]
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