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A trinuclear Pd complex containing a w®-1,1-ethylenedithiolato
ligand has been synthesized and its structure confirmed by X-ray
crystallography. It is the first example of a 1,1-ethylenedithiolato
complex containing an anionic carbon ¢ donor. This compound
shows an unprecedented fluxional behavior in solution, by which
the three palladacycles exchange around the dithiolene. The
activation parameters for this process have been derived by NMR
line shape analysis, and a mechanism is proposed.

Transition metal complexes containing unsaturated dithi-

organometallic 1,1-ethylenedithiolato transition metal com-
plexes, and in all of them the organic ligand is a neutral
species (cod! isocyanide'?!3 carbené? vinylidenel* or
CO™1519 or a Cp groug” We report here the first examples
of 1,1-ethylenedithiolato complexes containing an anionic
carbono donor, namely gH,CH,NMe,-2. The high trans
influence of this aryl ligand is probably responsible for the
fluxional behavior in solution of the trinuclear species.
The complex{Pd(C,N-CsHsCHNMe,-2)} o u-SSO-S,C
= C{C(O)M€} 3}] (1) was prepared by reaction of [Rzi{\-

olato ligands attract considerable attention because of their (7) Fackler, J. P., Jr.; Staples, R. J.; AssefaJZChem. Soc., Chem.

electronic, magnetic, and redox propertieslthough 1,1-
ethylenedithiolato complexes have been stutlleds than

their 1,2 isomers, they show interesting photophysical
properties’* including solvatochromic behavior and lumi-
nescencé,and are thus potential photocatalysts in light-to-

chemical energy conversiénAdditionally, 1,1-ethylene-

dithiolato ligands display a great variety of coordination

modes, being able to form honfoer heteropolynuclear
complexe% and clusters and to stabilize high oxidation

states’® However, there are still very few examples of
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Scheme 1. Synthesis of Complexek and 2
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i) + [T1{S,C=C{C(O)Me}}] - 2 TIC; i) + [T1{S,C=C{C(O)Me}}]
+ AgCIO, (1:5:1:1);iii) + 1 + AGCIO, (0.5:1:1), iv) + [PA(C.N-
CeH4CH;NMe,-2)(NCMe),]CIO, - 2 MeCN. Figure 1. Crystal structure o, omitting the solvent and the anion.

C(0)Me

CeH4CHNMez-2)(u-Cl)]2** and [Th{ SC = C{C(O)Mée} 2}]*

(Scheme 1). The dithiolene acts as $8 and SO donor. P

The only precedent for this coordination mode in a dithiolene P vvrai
is found in a Re complex® Attempts to obtain the v —
tripalladated specie$PdC,N-CsHsCHNMez-2)} of u-O,SSO- —

S,CA C(O)Mé} 2}1CIO4 (2) by reaction of [PAT,N-CsH4CH,- — -
NMe-2)(u-CI)]2 with [Tl S:C{ C(O)Me}}] and AgCIQ, :’ELA: j%
(1.5:1:1), or withl and AgCIQ, (0.5:1:1) were unsuccessful ——" "— —
(Scheme 1). However, compléxcan be isolated in good
yield by reaction of equimolar amounts dfand [PdC,N-
CeH4CHNMex-2)(NCMe)]ClO4 in CHyCl, (Scheme 1). Scheme 2. One of the Steps of the Proposed Mechanism for the
The crystal structure o2-CH,Cl, has been determined FquionaJ Process A ir2. The Colors Characterize the Position of the
. . . . Groups in the Molecule.
(Figure 1 and Supporting Informatio?f) The 2,2-diacetyl-
1,1-ethylenedithiolato ligand displayZ& conformation and
acts as a® bridging ligand that is§ S-chelating toward Pd-
(1) and SO-chelating toward Pd(2) and Pd(3). Such a
coordination mode has never been observed before for a
dithiolene.
The behavior of comple® in solution has been investi-
gated by variable-temperature (VT) NMR (Figure 2). At 298
K a single set of resonances is observed, suggesting a
fluxional process capable of interchanging the three palla-
dacycles, as well as the two C(O)Me groups. We propose fluxional process which interchanges the two methylene
that this process (process A, see Supporting Information) protons, as well as the two methyl groups within each
involves the cleavage of P@ and Pd&-S bonds and rotation  palladacycle (process B). This exchange is probably based
around a SC bond (Scheme 2). on sulfur inversion, a common process in organosulfur
When the temperature is decreased, the resonances of theansition metal complexes, as it is favored by the metal
different groups resolve (see Supporting Information for the electronegativity andr-conjugation effectst
full assignment). At 178 K, the resonances of the;RMe, A line shape analysis of the NMeand C(O)Me reso-
protons are still broad, suggesting the presence of a seconchance® has allowed the estimation of the activation energies
for both processes, A and B (Table 1). Figure 3 shows the

(18) Pfeffer, M.Inorg. Synth.1989 26, 211. i i i
(19) Fornie, J.. Navarro, R Sicilia, EPolyhedron1988 7, 2659. simulated spectra for _the SiX tempera’_[ures at which the two
(20) Crystals suitable for X-ray analysis were obtained by slow diffusion Processes could be simultaneously simuldted.
of Et,O into dichloromethane solutions &f Data were recorded at
—140 °C on a Bruker SMART 1000 CCD diffractometer to &-2 (21) Abel, E. W.; Bhargava, S. K.; Orrell, K. ®rogr. Inorg. Chem1984

T T T T T T d — T
£.0 7.5 7.0 6.5 ppm 4.0 P 3.0 2.8 2.6 2.4 ppm

Figure 2. VT H NMR Spectra of2 (CD,Cl,, 600 MHz, 298-188 K).

(max) of 6T using Mo Ka radiation. The structure was solved by the 32, 1. Abel, E. W.; Cooley, N. A;; Kite, K.; Orrell, K. G.; Sik, V.;
heavy-atom method and refined anisotropically B using the Hursthouse, H. B.; Dawes, H. NPolyhedron1987, 6, 1261. Abel, E.
program SHELXL-97 (G. M. Sheldrick, University of @&mgen, W.; Orrell, K. G.; Poole, M. C.; Sik, VPolyhedron1999 18, 1345.
Germany). Hydrogen atoms were included using rigid methyl groups (22) Using gNMR 5.0, Adept Scientific, Inc. See Supporting Information
or a riding model. for details.
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Table 1. Activation Parameters for the Fluxional Processeg&2in
Ep AH ASFe AGH9a

process A 33.0(0.9) 31.0(0.7) —72(3) 52.5(0.2)
process B 30.9(1.5) 29.0(1.2) —64(5) 48.1(0.3)

aStandard deviations in parenthesem kJmol=1. ¢In J-K~-mol~1.

_,ka J\ J\)Lu 208 K

N\ N sk
_,Jk A 258 K
_Jk J\ 268 K

T T
3.0 2.8 2.6 ppm

Figure 3. Experimental (left) and simulated (rightf spectra of2.

AG* values found for sulfur inversion in Pd complexes
are around 50 kinol~1,2* in very good agreement with our
results. The negative values A& might be due to the steric
interactions in the transition stat€The low activation energy

(23) Drawn using MEXICO V.3 by Alex D. Bain, Mc Master University.
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for process A can be explained by the large trans influence
of the aryl group, which weakens theP@ and Pd-S bonds

to be cleaved. Although this process could take place via
tricoordinated T- or Y-shaped intermediatégéthe negative
value of AS points to an associative mechanism, involving
the solvent or adventitious waté?’
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