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Figure 1. ORTEP drawing obc. Selected bond distances (&) and angles
(deg): Mo-Mo = 2.097(2), Me--Pd = 3.127(1), Pe-P1 = 2.373(3),
Pd—P2 = 2.402(3), P&-C1 = 2.12(1), P&-C2 = 2.11(1), CE-C2 =

The reactivity of multiply bonded dinuclear complexes has been 1.45(1); P+-Pd-P2 = 117.8(1), P+Pd-C1 = 102.8(3), P+Pd-C2
extensively studied. We have been interested in the chemistry = 141.9(3), P2Pd—C1 = 138.6(3), P2Pd—C2 = 98.6(3), C+-Pd—

of metal-metal-bonded linear chain compourfdéand we have

C2=40.1(4), Pé--Mo—Mo = 164.62(5}; a torsion angle of PdMo—

already reported some of the new reactions of the quadruply Mo—Pd= 138.1(2}.

bonded dinuclear dimolybdenum(ll) complex, Muoyphos) (1)
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(pyphos= 6-diphenylphosphino-2-pyridonate), with two palla-
dium(l) species at both of the axial positions of the More to
form the metat-metal-bonded tetranuclear complex }o.Cl,-
(pyphos) (3), which has two single Pd@Mo(ll) bonds and one
triple Mo—Mo bond®® This reaction involves the coordination
of two Pd(Il) at the axial positions of the M@ore of complex
1 to form Mo,Pd.Cly(pyphos) (2) and then the reduction of Pd-
(1) to Pd(l) as a result of the formation of M&Pd o bonds. We
also reported an axial interaction of the quadruple-Cr bond
with two platinum(ll) surrounded by pyphos ligands, i.e;d

dative bond. Here we report the synthesis, characterization, and
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reactions of a tetrametal complex MRab(pyphos) (4), which
has a Pd(GyMo(ll) —Mo(ll) —Pd(0) skeleton.

Reaction of1® with Pdy(dba} in THF gives the tetrametal
complex4 in quantitative yiel® Alternatively, complex4 can
be prepared by reduction of the Pd(l) compB& with Et,NBH,/
CH3;OH in THF at room temperature. Thg€Mo—Mo) in the
resonance Raman spectrunddé observed at 389 cm, a value
that is at lower wavenumber than those found in the quadruply
bonded dimolybdenum complex&$394 cn1') and2 (403 cn?)
but is higher than that found for compl8X386 cnt?), indicating
the existence of a Pd@®Mo(ll) dative bond which elongates
the quadruple Mpbond to some exterit

Complex4 has two Pd(0) centers that can react with a variety
of olefinic compounds; such reactions give fo(pyphos)(L)-
[5: L = acrylonitrile @), fumaronitrile p), tetracyanoethylene
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()] in moderate yield$? It is a notable feature that the value of
v(Mo—Mo) in the resonance Raman spectréaf-c varied from

389 cni! (5a), comparable to that found for the triply bonded
Mo, in 3, to 399 6b) and 404 cm? (5¢), corresponding to the
value found for the quadruply bonded Mof 1 and2. The
increase in the wavenumber ofMo—Mo) can be attributed to
the extent of deformation from linearity of the tetrametal system
and is indicative of the decrease in bonding interaction between
the Pd and the Mo atoms. The crystal structuréofs shown

in Figure 11 Unlike analogous compounds 3, and4, which
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have a strictly trans arrangement of the P-donor at&@obas a

cis arrangement and thus the four metals are not straight linear.
The palladium(0) comple# is very reactive toward oxidative

addition reaction. Thus, treatment4fvith dichloromethane at

room temperature results in the formation of a palladium(ll)

complex, MePaCly(CH,Cl)»(pyphos) (6) (eq 1) which is a
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rare example of the oxidative addition of dichloromethane to a
Pd(0) center, e.g., mononuclear Pd(0) compl&Xésand a
dinuclear Pd(0) complex, R@ipm); (dpm = bis(diphenylphos-
phino)methane)>1though oxidative addition of dichloromethane
to c® species, Rh(l) and Ir(l), readily proceedéd!
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Figure 2. ORTEP drawing o6. Selected bond distances (A) and angles
(deg): Mo—Mo* = 2.106(2), Mo--Pd= 2.945(2), P&-CI(1) = 2.368-
(6), Pd-P(1)= 2.340(6), Pe-P(2)= 2.358(6), Pe-C(1) = 2.06(2), CI-
(2)-C(1)= 1.81(2); Mo-Pd—CI(1) = 95.1(1), Mo-Pd—C(1) = 92.6(5),
Mo—Pd-P(1) = 81.8(1), Mo-Pd—P(2) = 82.8(1), Pd-C(1)-Cl(2) =
105.8(9).

The crystal structure o6 is shown in Figure 22 there is a
2-fold axis perpendicular to the Mavio vector passing through
the center of the MeMo bond. Four of the metal atoms, Pd,
Mo, Mo, and Pd, are aligned linearly. Each of the palladium
atoms is coordinated to a chlorine atom and a chloromethyl group
in square planar geometry.

In summary, we prepared a novel straight linear'pRaf,
tetranuclear comple4. We found the facile oxidative addition
of dichloromethane to the Pd(0) center of the complexThe
chemical reactivity o# is now under investigation.
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