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Abstract 

The reaction of [NBu,“],Cu(mnt),] with [Pt(CNMe),XPF,], gives 
[Pt(rnntXCNMe),].(NC)&S,CNMe, an X-ray study of which re- 
veals co-stacking of neutral planar metal and organic molecules. 
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Introduction 

We have recently described reactions in which 
square planar metal dithiolene anions [M(mnt),]’ (mnt 
= [S,C,(CN),]*-, M = Ni, Pd, and Pt, z = - 2; M = Ni, 
Pd, Pt, and Au, z = - 1) and cationic isocyanide com- 
plexes [M’(CNMe>,]*’ (M’ = Pd and Pt) give novel 
linear chain metal complexes such as [Pt(CNMe),]- 
[Pd(mnt),l, [Pt(CNMe),][M(mnt),], (M = Pd and Au) 
[l], and [M(mntXCNMe),] (M = Ni and Pd) [2]. These 
species, both charged and neutral, display a range of 
stacked and/or layered structures in the solid state. 
We now show that a similar reaction, between 
[Pt(CNMe),]*+ and [Cu(mnt),]*-, results in rearrange- 
ment and interligand coupling to give [Pt(mnt)- 
(CNMe),] * (NC)2C,S,CNMe (1) in which the neutral 
square planar metal complex co-stacks with a novel 
organic heterocycle. 

Results and Discussion 

When a mixture of [Pt(CNMe),][PF& (150 mg, 0.23 
mm00 and [NBu&[Cu(mnt),] (142 mg, 0.17 mm00 
was kept in MeCN (13 cm31 at 0°C for 15 h, pale yellow 
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Fig. 1. Part of one of the columns of la and lb which make up the 
crystal structure of 1. Important molecular geometry parameters 

include: bond lengths (Is>, Pt(l)-S(1) 2.278(4), Pt(l)-S(2) 2.279(4), 
Pt(l)-C(5) 1.940(16), Pt(l)-C(6) 1.959(H), %1)-C(l) 1.737(15), S(2)- 
C(3) 1.748(14), S(3)-C(9) 1.704(B), S(3)-c(13) 1.822(17), S(4)-C(l1) 
1.724(13), S(4)-C(13) 1.791(18), N(7)-C(13) 1.22(2), N(7)-C(14) 
1.48(2), C(9)-C(l1) 1.32(2). 

crystals were formed which were washed with diethyl 
ether and air dried (yield 13.4 mg, 13%). The colour of 
the crystalline product, the absence of the expected 
v(CN) band for the dianion, and the elemental analysis 
data (C, H, and N) clearly showed that the expected 
salt [Pt(CNMe),][Cu(mnt),] had not been formed. In 
the absence of further useful spectroscopic informa- 
tion, an X-ray crystallographic study [3*] was carried 
out on (1). 

The crystal structure analysis revealed that (1) con- 
sists of two near-planar molecular species, [Pt(mnt)- 
(CNMe),] (la) and (NC),C,S,CNMe (lb). The Pt-S 
and Pt-C distances are in reasonable accord with those 
determined by EXAFS spectroscopy for a solid sample 
of pure la [2]. Molecules of la and lb are arranged in 
columns with their molecular planes approximately 
parallel to one another and tilted relative to the crys- 
tallographic b axis (which is parallel to the column). 
The mean planes of la and lb are inclined at 29.9” and 

* Reference number with asterisk indicates a note in the list of 

references. 
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Fig. 2. Part of the crystal structure of 1 showing the layer formed by 
aligned dimers of columns. Of the six columns shown, columns 2 and 
3, and 4 and 5 (numbering from left to right across the diagram) are 
linked by weak S . . . S, and S . . ’ CN interactions (see text). 

22.8” to the crystallographic b axis and at 7.1°0to one 
another. The platinum atom of la lies 3.58 4 away 
from the lb mean plane and c(13) lies 3.36 A away 
from the la mean plane. The column formed by alter- 
nating molecules of la and lb is shown in Fig. 1 and a 
larger portion of the crystal structure in Fig. 2. The 
columns are associated in pairs by weak edge-to-edge 
intermolecular contacts in the molecular planes. The 
shortest inter-column S a. * S and S * * . CN distances 
(of between 3.75 and 3.90 A> are between S(l) in one 
column and S(3), C(10) and N(5) of lb in a symmetry- 
related neighbouring column. It is notable that these 
interactions involve the sulphur atom (S(3)) on the 
edge of lb away from the methyl group C(14). Similar 
edge-to-edge interactions involving mnt ligands are 
present in crystals of [Pd(mntXCNMe),] [2] and 
[Pt(CNMe),I[Au(mnt),], 111. The pairs of columns in 1 
are aligned in rows to form layers (see Fig. 21, and the 
entire crystal structure is assembled by superposition of 
these layers. 

The preparation of the novel heterocycle (NC),- 
C,S,CNMe [(lb), 2-(methyliminoj-4,5-dicyano-1,3-di- 
thiole] from [Pt(CNMe),]*’ and [Cu(mnt),l*- differs 
from previous synthetic routes [41 and involves a mech- 
anism which must include electron-transfer; the 1,3-di- 
thiole contains the elements of the isocyanide MeNC 
and the neutral species S,C,(CN), that is related for- 
mally to the dianionic mnt ligand of [Cu(mnt>,]*- by 
two-electron oxidation. As yet we have been unable to 
prepare lb or analogues in the absence of [Pt(mnt)- 
(CNMe),]; there was no reaction between Na,mnt and 
Cn’Bu in refluxing MeCN during 3 h nor between 
[NBu,“],[Cu(mnt),] and CNtBu under the same condi- 
tions during 8 h. However, its planarity, its stacking 
with the planar metal complex [Pt(mntXCNMe),], and 
its delocalised structure suggest lb to be a potential 
precursor for novel organic charge-transfer complexes. 
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