Formation of a diphosphine: synthesis and molecular structure of
bis(tetr aphenylbutadienyl)diphosphine, (Ph4C4)P—P(C4Phy)
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Reaction of 1,4-dilithiotetraphenylbutadiene with phos-
phorus(iin) bromide affords bis(tetraphenylbutadienyl)di-
phosphine, (Ph,C,)P-P(C4Ph,), with a phosphorus-phos-
phorus bond length of 2.2051(11) A.

Bis(2,4,6-tri-tert-butylphenyl)diphosphene,  (ButsCeH,)P=P-
(CsHoBUt,),t the first compound shown to contain a formal
phosphorus—phosphorus double bond [P-P 2.034(2) A], was
prepared by the magnesium metal reduction of (But;CgH2)PCl..
Indeed, alkali (or alkaline earth) metal reduction is one of three
genera routes to diphosphines (the other two being heating a
phosphinous halide, R,PCI, with a secondary phosphine or with
an alkali metal phosphine),2 a significant development in main
group chemistry. Furthermore, as evidenced by subsequent
studies concerning (ButsCgHo)P=P(CgH,BULt3),3 the chemistry
of diphosphenes and diphosphines continues to be of interest to
both synthetic and computational chemists. Crucia in the
stabilization of (ButsCgH,)P=P(CeH,BUt3) wasthe utilization of
the sterically demanding 2,4,6-tri-tert-butylphenyl ligand. In a
related vein, this laboratory has recently examined the organo-
group 13 (i) chemistry of 1,4-dilithiotetraphenylbutadiene
resulting in two interesting complexes: (a) a spirogallane
anion,4[(Ph4C4)Ga(C4Ph,)]— I; and (b) an In,Cg ten-membered
ri ng, (Et20)2L| (Br)2| n{ (C4Ph4)} ol n(Br)le(oEtz)z 1.5
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Herein, we report the synthesis® and molecular structure? of
bis(tetraphenylbutadienyl)diphosphine,  (PhsC4)P—P(C4Phy)
111, readily isolated from reaction of 1,4-dilithiotetraphenylbu-
tadiene,8 prepared by the action of an excess of metallic lithium
on diphenylacetylene, with phosphorus(ii) bromide (Scheme
1). This compound, characterized by 1H, 13C and 3P NMR

o 6
2 // \ o+ 2PBr, + 2Li—
U T s
!
) P N
<®> < \p/ A N

DOI: 10.1039/b001257m

spectroscopy e€lemental analyses and single-crystal X-ray
diffraction (Fig. 1), issignificant asit represents an interestingly
facile, if unexpected, one-pot route to a diphosphine.

The past two decades have witnessed a number of studies
concerning compounds containing phosphorus—phosphorus
bonds.® Indeed, this laboratory has had an interest in the
preparation of diphosphines having previously reported the
synthesis and molecular structure of [(MesSi).P{Me,-
Ga} ,PM€],,10 isolated from reaction of MesP-GaMes with
P(SiMes)s, having a P-P single bond length of 2.25(3) A.
Relative to diphosphenes it is important to note the previously
reported o-bonded pentamethylcyclopentadienyl-based diph-
osphene,  bis(pentamethylcyclopentadienyl)diphosphene, (o-
CsMes)P=P(0-CsMes).11 The phosphorus atoms in  (o-
CsMes)P=P(0-CsMes) are two-coordinate (o-bonding to one of
the carbon atoms of the ring and to the other Aphosphorus atom)
with a P-P double bond length of 2.031(3)

A number of points regarding the structure and bonding in
(Ph4C,4)P-P(C4Ph,) are relevant. As expected, the five-mem-
bered butadienyl rings are planar about the phosphorus atoms
with the phenyl rings arranged in a propeller-like fashion.
Indeed, the molecule resides in a trans configuration. The
environment about the phosphorus atoms must be considered
distorted pyramidal thereby precluding significant interaction
of the phosphorus lone electron pairs with the conjugated
system of the tetraphenylbutadienyl moieties. The P-C bond
lengths are generally unremarkable. Clearly. the phosphorus—
phosphorus bond of 2.2051(11) A in (Ph,C4)P—P(C4Ph,) must
be considered asingle bond. Moreover, the 31P NMR resonance
of 6 —15.98in (Ph,C4)P—P(C4Ph,) isalso consistent with aP-P
single bond. For comparison, the 3P resonance of (o-
CsMes)P=P(0-CsMes) was reported at 6 504 (121 MHz, CgDg)

Fig. 1 Molecular structure of (Ph,C,)P-P(C,Ph,). Bond distances (A) and
angles (°): P(1)-C(22) 1.797(3), P(1)-C(1) 1.799(3), P(1)—P(2) 2.2051(11),
P(2)-C(29) 1.796(3), P(2—C(50) 1.799(3); C(22)—P(1)—C(1) 91.16(12),
C(22)—-P(1)—P(2) 108.13(9), C(1)-P(1)—P(2) 100.16(9), C(29)—P(2)—C(50)
91.26(14), C(29)-P(2)-P(1) 106.14(10), C(50)—-P(2)—P(1) 99.92(10).
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while that for the [trans-{[Fe(CO,)],[PCH(SiMes),]-}] diph-
osphene was reported at 6 384.55 (external 85% H3PO,) [P-P
2.039(1) A].ob

It is significant that the tetraphenylbutadienyl moiety con-
tinues to find utility in main group chemistry. It is noteworthy
that the title compound bears some resemblance to the
previously reported bis[1-(trimethylsilyl)-2,3,4,5-tetraphenyl-
1-silacyclopentadienyl] compound isolated in 54% yield from
the sonication of 1,1-dichloro-2,3,4,5-tetraphenyl-1-silacyclo-
pentadiene in the presence of three equivalents of metallic
lithium.12
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support of this work.
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