Organometallics 1990, 9, 1699-1700 1699

structure of 3d thereby confirms that both formerly doubly
bonded units (vinylidene C=C ca. 130 pm,!° ylide P==C
ca. 170 pm?$) have turned into singly bonded units upon
formation of the new C-C bond, that the vinylidene ligand
has turned into an alkylidyne ligand, and that the phos-
phorus ylide has turned into a phosphonium group. The
structure, in accord with the electron-counting rules, thus
implies the above-mentioned zwitterionic formulation.
The complexes 3 are thereby homologous to the complexes
FeCo,(CO)g(us-n*-CCH,PR,) which were obtained from 1
and PR;.!! They are also homologous to Shriver’s com-
plexes [Fe,Co(CO)g(us-n'-CPR,4)]7, which have yet another
CH, group less between the trimetal unit and the phos-
phonium center.’

While C-C bond formation by combination of electro-
philic and nucleophilic carbon centers is one of the most
basic reactions in organic chemistry, it has, to our
knowledge, never been performed in the way described
here, namely, as an adduct formation between uncharged
methylene units of nonpolar compounds. The reagents are
either charged species like enolates or onium compounds
or the primary adducts quickly undergo rearrangement
reactions.*® The ease of formation of the adducts 3 results
from the fact that in the starting materials 1 and 2 the
methylene units are in an unusual electronic situation due
to their attachment to inorganic centers. Likewise the
stability of the adducts rests on the efficient charge sep-
aration brought about by the cationic phosphonium group
and the anionic FeCo, cluster unit at both ends of the
CH,-CHR chain. It therefore seems to us that the charge
separation drives the C-C bond formation and not vice
versa.
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Summary: Photochemical reaction of (Ph,PCH=
CH,),PdCl, with AgBF, produces the novel palladium(I)
phosphaallyl complex [(Ph,PCH=CH,)(u-1°-Ph,PCH=
CH,)Pd!] ,(BF,), in high yield. This compound is fluxional
in solution.

In light of current interest! in the coordination chemistry
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of heteroatom compounds that are isolobal? with classical
unsaturated hydrocarbon fragments, we wish to report the
facile synthesis?® of the novel compound [(vinyldiphenyl-
phosphine) (¢-7°-diphenylphosphaallyl) palladium(I)],-
(BFy),, 1. Compound 1 is the first example of a neutral
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vinylphosphine acting as a bridging u-® four-electron
donor to two metals. As such it is a neutral phosphaallyl
analogue of the Pd(I) compound* [(PhyP)(u-1°-C3H;)Pdl],,
2, and of the anionic phosphaallyl compound! (CO);W (u-
n3-PhPCH=CH,)(C;H;)FeCO, 3. In 3 the anionic
phosphaallyl moiety is a two-electron donor to W(0) and
a three-electron donor to Fe(I). Alternatively, compound
1 could be considered to contain a bridging »'-P, »*-(C=C)
vinylphosphine, but in light of the structural similarities
of compounds 1 and 2 we prefer the u-n*-phosphaallyl
bonding description.

Reaction of dichlorobis(vinyldiphenylphosphine)palla-
dium(II)3 with slightly more than 2 equiv of silver fluo-
roborate in dichloromethane in the presence of light pro-
duces 1, which is isolated in 70% yield as a bright yellow
crystalline compound after slow addition of diethyl ether
to the filtered dichloromethane reaction mixture. The
unexpected formation of 1 is yet another example of an
unusual result® of an anticipated simple silver salt me-
tathesis? of a noble-metal halide complex.

In contrast to the formation of 1, similar reactions with
[PhP(CQH:;)g]ZMClg, M= :Pd'5 or Pt,s or (PhQPCQHg)thCIZS
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Figure 1. Structure of the cation of bis[(vinyldiphenyl-
phosphine) (u-n3-diphenylphosphaallyl)palladium(I)] fluoroborate,
1: (a) showing the 50% probability ellipsoids and atom-labeling
scheme; (b) showing the conformation of its central portion.
Selected bond distances (A) are as follows: Pd(1)-Pd(2), 2.748
(2); Pd(1)-P(1), 2.254 (3); Pd(1)-P(2), 2.923 (3); Pd(1)-P(3), 2.324
(3); PA(1)-C(201), 2.284 (8); Pd(1)-C(202), 2.252 (8); Pd(2)-P(1),
2.956 (3); Pd(2)-P(2), 2.257 (3); Pd(2)-P(4), 2.333 (3); Pd(2)-C-
(101), 2.297 (8); Pd(2)-C(102), 2.258 (9); P(1)-C(101), 1.781 (10);
P(2)-C(201), 1.775 (9); P(3)-C(301), 1.793 (9); P(4)-C(401), 1.765
(12); C(101)-C(102), 1.350 (11); C(201)-C(202), 1.362 (14); C-
(301)—-C(302), 1.263 (14); C(401)~C(402), 1.144 (19). Selected bond
angles (deg) are as follows: Pd(2)-Pd(1)-P(1), 71.7 (1); Pd(2)-
Pd(1)-P(3), 165.3 (1); P(1)-Pd(1)-P(3), 97.2 (1); Pd(1)-Pd(2)-P(2),
70.7 (1); Pd(1)-Pd(2)-P(4), 165.7 (1); P(2)-Pd(2)-P(4), 98.8 (1);
P(1)-C(101)-C(102), 125.8 (7); P(2)-C(201)-C(202), 124.5 (8);
P(3)-C(301)-C(302), 127.5 (8); P(4)-C(401)-C(402), 129.9 (12).
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each produced the expected!® (RsP);M(BF,), in which
neither reduction to the univalent metal nor phosphaallyl
formation occurred.

The 3P{!H} NMR spectrum of 1 in CDCl; consists of two
temperature-dependent second-order [AB], multiplets
centered at & 27.3 (terminal phosphine) and & 9.7
(phosphaallyl). Both the 3C{H} and *H NMR spectrall
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exhibit sharp second-order resonances for the terminal
phosphine nuclei and broad temperature-dependent sec-
ond-order resonances for the phosphaallyl nuclei. The
dynamic behavior of 1 in solution is akin to the fluxional
processes observed!? for analogous #®-allyl compounds.

The structure of 1 was determined by X-ray crystal-
lography!® (Figure 1). Compounds 1 and 2 are structural
analogues in several aspects. Their Pd-Pd distances are
similar (1, 2.748 (2) 4; 2, 2.720 (1) A), and the two allyl
groups in both compounds are syn and unsymmetrically
bound to the two palladium atoms. For 1, the Pd-P dis-
tances to the terminal phosphines (2.333 (3) and 2.324 (3)
A) are longer than those to the phosphaallyls (2.257 (3) and
2.254 (3) g), the P-C,;,,; distances (1.775 (9) and 1.781 (10)
A) of the phosphaallyls are not significantly shorter than
those of the terminal phosphines (1.793 (9) and 1.765 (12)
A), and the vinyl C-C distances of the phosphaallyls (1.362
(14) and 1.350 (11) A) are significantly longer than those
of the terminal phosphines (1.263 (14) and 1.144 (19) A).
The reaction chemistry of 1 is currently under investiga-
tion.
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Summary: Green-black, paramagnetic [(n-CsMeg)V],-
(1,-O)g, Obtained either from the reaction between [(n-
C:sMe;)V(0)u,-0)]5 and PMe,Ph or from (n-CsMes),V and
N,O, has an adamantane-like structure.
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