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Abstract

Treatment of 7'-allenyl- or n'-propargylpalladium bis(triphenylphosphine) chloride with AgBF, or NaBPh, afforded cationic
n°-allenyl /propargylpalladium complexes. The molecular structure and some properties of the 7°-allenyl /propargylpalladium were

revealed.
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Recently, there has been much interest in allenyl and
propargyl complexes of transition metals. Special atten-
tion has been paid to n*-allenyl /propargyl complexes
because of their unique structure and reactivity [1].
Previous works on the palladium analogues have cen-
tered on those containing the 7'-allenyl- and n!-prop-
argyl ligands [2] which may play a role in catalytic
reactions [3], but no n°-allenyl/propargylpalladium
complex has been known. We report here the synthesis,
structure and reactions of cationic m3-allenyl/ propar-
gylpalladium complexes.

Cationic 173-allenyl/propargylpalladium complexes
(2a, 2b) were prepared by treating n'-allenyl- and n'-
propargylpalladium bls(trlphenylphosphme) chlorlde
(1a, 1b) [2] with AgBF, (Eq 1) [4]. In the ®C NMR
spectra, resonances of 7°-allenyl /propargyl carbons at
positions 1 and 3 both showed large carbon—phosphorus
coupling. Furthermore, the *'P resonance of two non-
equivalent PPh, ligands showed phosphorus—phos-
phorus coupling. These results indicate n° coordination
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of the allenyl /propargyl ligand to palladium with two
PPh; coordination.

Ph.P _ . PPh
3 T R = / 3
pal  and/or pd
7 /N
Cl PPh, Ph,P al
1a: R = SiMe,(propargyl)
1b: R = Ph(allenyl : propargyl = 75: 25)
R A
AeBh I + -
oo P BE (1)
Ph,P PPh,
2a 88%
2b 94%

The molecular structure of 2b is illustrated in Fig. 1
[5]. m*-Allenyl/propargyl group is not linear (C1— C2—
C3 = 154°), and palladium, phosphorus and 7°-
allenyl /propargyl carbons are located almost on the
same plane (dihedral angle between Pd—P1-P2 and
C1-C2-C3=24°). The C1-C2 and C2-C3 bond
lengths are 1.22(2) A and 1.38(2) A respectively, which
indicates that there is considerable contribution of both
allenyl and propargyl presentation to this structure. This
structure is quite similar to that of the platinum analog
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Fig. 1. Molecular Structure of 2b. Selected bond distances (A):
Pd-P(1) = 2.337(4), Pd-P(2)=2.292(4), Pd-C(1)=2.33(2), Pd-
Q(2) = 2.15(2), Pd-C(3) = 2.16(2), C(1)-C(2) = 1.22(2), C(2)-C(3)
=1.38(2), C(1)-C(4) =1.47(2). Selected angles (deg): C(1)-C(2)-
C(3) = 154(1), C(2)~-C(1)-C(4) = 153(1). Dihedral angles (deg): Pd—
P(1)-P(2), C(1)-C(2)-O(3) = 4.82, Pd—P(1)-P(2), Pd-C(1)-C(3) =
2.38.

[1e] in that the degree of skeletal strain of the
allenyl /propargyl ligand appears to be comparable in
the two complexes. Surprisingly, however, the cationic
n>-allenyl /propargylpalladium complexes prepared in
this study did not react with methanol and ethanol, in
contrast to reactions of the corresponding platinum
complexes with alcohol which afforded m3-2-alkoxyal-
lylplatinum complexes [1d,e]. The difference in reactiv-
ity with alcohol might reflect different stability of a
possible intermediate, 2-alkoxymetallacyclobutene gen-
erated by nucleophilic attack of alkoxy group at the
center carbon of the n>-allenyl /propargyl ligand, which
subsequently undergoes protonation to give the n*-2-
alkoxyallyl complexes. This explanation is consistent
with a proposed origin of unique metal effect in the
comparison of the bonding aspect of 2-oxodimethy-
lenemethane complex [6] or the nucleophilic substitu-
tion of the 2-chloroallyl complex [7] between the Pd and
Pt complexes; the Pt atom stabilizes a metallacyclobu-
tane framework as a resonance structure or a reaction
intermediate more effectively than the Pd atom does.

The complexes 1a and 1b also reacted with NaBPh,
to give the corresponding cationic 1*-allenyl/pro-
pargylpalladium complexes (3a, 3b), respectively (Eq.
2) [8]. Although these complexes decomposed gradually
in solution and were not analyzed by elementary com-
position, they were confirmed to be formed almost
quantitatively in the early stage by '"H NMR spectra
(3a: 6CH, =299, Jpy;=7.8 Hz, 3b: 8§CH,=3.15,
Joy = 7.8 Hz). The complex 3a afforded Me,SiC=
CCH, Ph (30%) and Me,;Si(Ph)C=C=CH, (3%) in the
solution after 4 h at room temperature.

The occurrence of Eq. 2 points out pre-equilibrium
between m'- and m*-complexes involving dissociation
of the chloride ion in solution (Eq. 3) [9], although the
cationic species in this equilibrium may be too small in
amount to detect spectroscopically. Eq. 3 is similar to
the known behavior of the n*-allylpalladium complexes
[10]. However, the corresponding platinum complex,
cis- and trans-(n'-PhC=CCH,)Pt(PPh,),Cl, did not
react with NaBPh, under the same conditions. This
result suggests again that the Pd atom prefers n°*-mode
coordination more than the Pt atom does even in the
allenyl or propargyl complexes, as in the allylmetal
complexes [6]. Further investigation is now progressing.
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