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Summary

The syntheses of [PdX(S—S)], [X = (], Br; (§S—S)~ ="S,CNR,, S,COR]
via [CsgH,,PdCl;] or [PhN,CsH,PA(OCOCH;)], are reported and some
reactions of these compounds are described.

The activation of olefins towards nucleophilic attack by coordination to
palladium(IT) is now well established and of commercial importance. Extensive
studies on reactions of [dienePdCl,] complexes with various nucleophiles
containing oxygen or nitrogen donor atoms (e.g. "OR,"OCOR, NH,R etc.)
show that, usually, attack on one of the coordinated double bonds occurs to
give substituted alkenyl complexes [1].

We now report that the reaction between [CsH,;,PdCl,] (CgH,,; = 1,5-cyclo-
octadiene) and S-containing nucleophiles such as N,N'-dialkyl- and O-alkyl-dithio-
carbamate anions (S—S7) (1 : 1 molar ratios) leads, in contrast, to complete ‘
diene displacement with formation of compounds of empirical formula
[PACI(S—S)]1, **. Molecular weight measurements in chloroform reveal that
n = 2 and thus, these compounds are best formulated with the square planar,
chloride bridged structure (I). With excess (§—S), [Pd(S—S),] is formed.

The probabie mechanism of formation is given in eq. 1.

~ Asoutlined in Scheme 1 for (S—S)™="8,CNR,, these dimers prove to be
excellent precursors for a variety of reactions. For example, the chloride
bridges are readily cleaved by a wide range of Lewis bases (L) to give the
monomeric [PACI(S,CNR,)L] (II) (L. = PPh, AsPhs, SbPhs, C;H.N;, CO
etec.). For L = tertiary phosphine, these complexes can alsc be synthesised
by reaction of [PdCl,(PR,)]; with either Me,SnCl(S,CNR,) [3] or Na(S—S)
((S—S) ="S,CNR, [3,4], "S,COR {4], "S, PR, [4]) but, with weaker Lewis

*;To whom correspondence should be addressed.
With the exception of CF,S™ [ 2], this appears to be the first reported reaction between anionic
sulphur-containing nucleophiles and {dienePdCl,] compounds
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bases in the coordination sphere, only [Pd(S—S),] are formed by this route.
Reaction of IT with AgBF, in tetrahydrofuran, followed by addition of
another Lewis base (L") and NaBPh, readily gives the mixed ligand complexes
[Pd(S,CNR,)LL'] BPh, (ITT) (e.g. L = PPh,, L' = AsPh,;, C;H,N etc). Similarly,
reaction of I with Ph;PhCH,PCl/HCI gives the anionic Ph;PhCH,P[PACL,(S.,-
CNR;)] (IV). The related [Pd(S,COR);]~ has been described elsewhere [5].
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SCHEME 1. () L = PPh,, AsPh,, SbPh,, C;H,N, CO ete.; (ii) L = PPhy: L' = AsPh,, C,H.N etc.; (iil)
M = Ph,FnCH,P": (iv) X = Br, I, SPh: (v) L = PPh,, X = SPh: L. = PPh,, X = Br’; (vi) (S—S) = "S,PMe,,
"S.COEt. - ?
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The chlonde bndga inlIcan. be readxly exchanged for Br- I‘ PhS™ (X7)

" by treatment with the corresponding lithium or sodium salt, g1v1ng [PAX-
(S:CNR,)]1, (V). The compound V with X = Br can also be prepared from

the (2-phenylazophenyl)dithiocarbamato complex (Z) by treatment with
bromine, the 2-phenylazophenyl ligand being removed as 2-bromoazobenzene.
The complexes Z are readily obtained by reaction of the known acetate
complex Y [6] with Et4N(SchR2) (1:2 molar ratio) (eq. 2).
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The related thiol bridged complex [Pd(S-t-Bu)(S,CNEt,)]; has been
synthesised by reaction of [Pd(S-t-Bu)(S.CS-t-Bu)], [7] with Et,NH [8]. Reaction
of these compounds with PMePh, isreported to give [Pd(S- t;-Bu)(S-—S)PMePh2 1ns
originally formulated from 'H NMR.studies as five coordinate dimers [8] *.
However, we have found that reaction of [Pd(SPh)(S,CNEt,)] , with PPh;
gives the red, crystalline monomeric [Pd(SPh){(S,CNEt;)PPhs] (VI).

Finally, preliminary studies indicate that reaction of [PACI(S,CNR,)].
with other dithioacid anions gives the mixed [Pd(S,CNR,)(S—S)] (VII)
complexes (S—S~ = "S,PR,, “S,COR)™** and reactions of these compounds
with Lewis bases are now in progress.
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Very recently, Professor Fackler (private communication) has suggested that these compounds .
might be monomeric but unfortunately, they could isclate no solids to conﬁrm this statement
unequivoeally. .

* All the compounds reported in this note have been characterised sahsfactoﬁly by elemental
analyses, molecular weight determinations and 'H NMR specttoscopy



