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Molecular systems in which metal centers are electronically

coupled across unsaturated bridging ligands have been the focus

of research efforts for several decadlésrecent years, the interest
in this area of chemistfyhas intensified due to general expecta-
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center is connected in a conjugated manner to a remote metal
center with distinctly different electronic properti€dn this way,

we are employing the isocyanide functionalitps a means of
attaching additional metal centers to alkylidyne ligands.
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4: LL = TMEDA; n = 0; ML, = fac-ReCI(CO)3
5: LL = TMEDA; n = 0; ML, = cis-PdCl,

6: LL = TMEDA; n = 0; ML, = trans-Pdl,

7: LL = TMEDA; n = 0; ML, = trans-PU,

8: LL = dppe; n = 1; ML, = fac-ReCI(CO)4

9: LL = dppe; n = 1; ML, = trans-Pdl,
10: LL = dppe; n = 1; ML, = trans-Ptl,

2:LL =dppe;n=0
3:LL=dppe;n=1

Two series of heteronuclear metal complexesy and8—10,'?

tions that electronic communication between distant metal centerscontaining the 4-isocyanobenzylidyne and the 4-(4-isocyano-

will be of importance in the quest for molecular devices and
materials? Due to their highly covalent nature, metalarbonz

ethynylbenzene)benzylidyne ligand were prepared by reaction of
the tungsten complexek® and 3'* with fac-ReCI(CO}(THF),,

bonds have proven particularly effective in establishing electronic PdCb, Pdk, and P4 in THF solution!® The results of the
coupling between metal centers across unsaturated organicSpectroscopic studies are summarized in Table 1. The palladium

ligands*® Transition-metal alkylidyne complex&sare character-
ized by the presence of strong metahrbon triple bonds, and

and platinum derivativeS—7 as well as9 and 10 exhibit higher
IR stretching frequencies for the isocyanide groups than the

some representatives of this class also possess the kinds ofhenium complexegl and 8, showing that the palladium and

photophysical propertiésvhich are essential for the function of
photochemical molecular devicBOn account of this special

combination of electronic and photophysical molecular properties,

alkylidyne metal complexes are promising as building blocks for
the design of molecular devices and materfalge are especially
interested in developing systems in which the alkylidyne metal
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platinum metal complex fragments are stronger electron acceptors
than the rhenium moiet}!2 The stretching frequencies of the
tungsten-coordinated carbonyl ligands reflect the difference in
electron density at tungsten between the TMEDA- and dppe-
substituted complexek, 4—7 and2, 3, 8—10, respectively, but
they are virtually invariant within each series. Thus, if the remote
metal center has any influence on the electron density at tungsten,
it cannot be discerned by IR spectroscopy.

All of the complexesl—10 exhibit two absorptions associated
with the tungsten alkylidyne fragment (Figure la), a weak
absorption at low energy and a more intensive absorption at higher
energy, which are assigned to thg & 7*yuc and themyc —
7*uc transitions, respectivel{é The attachment of metal centers
to the isocyanide groups df and 3 causes a red-shift of both
absorptions, whereby the observed influence is larget than
for the extended alkylidyne comple®. The palladium and
platinum complexe§—7 and9 and 10 have lower ¢, — 7*yc
transitions than the rhenium complexeand8. While the energy
of the tungsten d orbital remains unaffected, as shown by the IR
data, the energy of the*\c orbital seems to be lowered more
by the more strongly electron-withdrawing metal complex frag-
ments. A comparison of the data for compountisand 2
furthermore shows that the energy of thg & 7*yc transition
can be modified independently of the alkylidymesystem by
ligand substitution on the metal center.
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Table 1. Spectroscopic Data of Complex&s-10 in CH,Cl, at Room Temperature

v(C=N) v(WC=0) Ad—r (NM) Aem T ke = denlT
cmpd (cm™) (cm™) (e, M~tcm™) (nm) (us) em x 10D x 10

1 2124 1992, 1902 476 (560) 656 0.5 16.0 3.2
2 2124 2010, 1944 456 (590) 664 0.2 a

3 2125 2006, 1940 462 (950) 680 0.7 114 1.6
4 2185, 2151 1992, 1904 490 (1640) 670 0.3 19.8 6.6
5 2228, 2212 1994, 1906 500 (1640)

6 2199 1992, 1906 494 (1900)

7 2193 1994, 1904 500 (1760) 682 0.2 14.7 7.4
8 2185, 2151 2008, 1940 464 (2980) 686 0.6 9.4 1.6
9 2201 2008, 1940 470 (3050) 685 0.1 1.9 1.9
10 2197 2006, 1942 470 (3130) 685 0.6 9.0 1.5

2 Not measured? [Ru(bpy)}]Cl. in deionized water is used as reference, and all samples are irradiated at 453 nm. The luminescence quantum

yield of the reference is 0.055 with irradiation at 453 fim.
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Figure 1. (a) Absorption spectrum of in CHyCl, solution. The
uncorrected fluorescence emission spectrun¥ afi dearated CkCl,

solution is shown in the inset. (b) Absorption spectral@f(---), 13,

(—), and14 (- - -) in CH.ClI; solution (~8 x 10°% M). the absorption
tail of 13 is enlarged for clarity.

All tungsten benzylidyne complexeks-10, except the pal-
ladium derivativess and 6, luminesce at room temperature in
fluid solution upon excitation of theg— 7*yc transition (Figure
la, inset). The emission df is red-shifted significantly upon
coordination of metal centers to the isocyanide group, while the
emission of3 is only modestly affected by the attached metal
centers. The emission intensity is very sensitive to the nature of
the isocyanide metal complex fragment. In particular, the complete
guenching of the emission of the tungsten fragments amd 6
by the palladium moieties is striking. In contrastidhe extended
palladium alkylidyne comple® is weakly emissive.

To elucidate the reason for the nonemissive behaviérasid
6, we prepared the isocyanide metal complexes,MINCsHs-
i-Pr-2,6), 11 (ML, = fac-ReCI(CO}), 12 (ML, = cis-PdCb),

13 (ML, = transPdl), and 14 (ML, = trans-Ptl,) as model

spectral region, the absorption of light is almost exclusively due
to the tungsten-centeredyd— n*yc transition. It has also been
determined that the complex&&—14 are completely nonemis-
sive. Thus, the emissions can be attributed exclusively to the
tungsten alkylidyne fragments. Because of the existence of an
absorption tail of very low intensity in the PCNATr), moiety,
which overlaps slightly with the expected emission of the tungsten
benzylidyne fragment, there exists the possibility of the presence
of a low-lying ligand-field triplet staf€ in the palladium moiety
which deactivates the excited state§iand9 via energy transfer.
However, this is not the case with for which the absorption

tail is blue-shifted (Figure 1b), as expected from ligand-field
consideration&? Furthermore, the electrochemical data show that
the quenching of the excited state via internal electron transfer is
a favorable process fd, as well as fo6 and9.2° Thus, for the
palladium dichloride derivativ, internal electron transfer is the
only reasonable quenching mechani®nit. would appear likely
that electron transfer is also the active quenching mechanism in
the palladium diiodide complexesand9.

In summary, unsaturated isocyanoalkylidynes have been es-
tablished as ligands for extendegtv-dimetallasz-systems? In
appropriate cases, vectorial photoinduced electron transfer from
the metal alkylidyne fragment to the isocyanide-coordinated metal
can be achieved, and, at least in principle, the possibility for
energy transfer exists.
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