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Abstract

A novel linear-chain material, [Pt(8-QNS),][Pt(terpy)Cl»(ClOy), (8-QNS = 8-quinolinethiolate; terpy =2,2":6’,2"-terpyridine),
has been serendipitously isolated and characterized by a crystallographic study. The title compound composed of alternative cat-
ionic [Pt(terpy)CI]" pairs and [Pt(8-QNS),] moieties is formed by an interesting rearrangement process, and it shows sandwiched
stacking via alternative Pt(II)- - -Pt(II) or Pt(II)- - -S and = - -7 interactions.

© 2003 Elsevier B.V. All rights reserved.

It is well known that square-planar d®-metal com-
plexes have a strong tendency to stack in the solid state
which shows characteristic optical and electrical prop-
erties [1]. The stabilization of these structures is attrib-
uted in part to bonding interactions arising from the
overlap of the 5d> and 6p. orbitals of adjacent metal
centers, where the fully occupied 5d? levels of adjacent
Pt(IT) centers split to give bonding (do) and antibonding
(do*) molecular orbitals, and similarly the unoccupied
6p: levels split to give po and po* orbitals. Configura-
tion interaction (CI) [2] with the po and pg* orbitals
stabilizes the do and do* levels to different extent, re-
spectively, resulting in a net favorable interaction. This
description accounts for the solution and solid-state
stability, as well as the photophysical properties, of a
wide range of stacked complexes with d®-metal centers,
including those of Rh(I), Ir(I) and Pt(IT) centers [3].
Taking advantage of the stacking interactions, the
“luminescent switch” study pioneered by Mann and co-
workers [4] for the detection of volatile organic com-
pounds (VOCs) on absorption and emission spectra of
vapochromic Pt(IT) and Pd(II) compounds shows that
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phenomena of luminescent linear-chain materials hold
great potential for analytical applications.

When polypyridines such as 2,2'-bipyridine [1a,le,1g]
or 2,2":6',2"-terpyridine [1d,1h,5] are used as ligands, a
variety of intermolecular interactions of Pt(II) com-
plexes are expected: for example, metal- - -metal and/or
ligand- - -ligand (m---w) interactions, which are also
suggested to be responsible for some intriguing exci-
meric emissions [6]. While the stacked complexes with
the same components are not uncommon, the ones with
different components featuring sandwiched stacking are
still rare. Here we report the structural properties of a
novel linear-chain material composed of cationic
[Pt(terpy)CI]" pairs and [Pt(8-QNS);] moieties showing
sandwiched stacking via alternative Pt(II)---Pt(Il) or
Pt(II)- - -S and 7 - -7 interactions.

Complex 1 was prepared by treating Pt(terpy)Cl, -
2H,O with Na(8-QNS) in a CH,Cl,/MeOH solution
under a nitrogen atmosphere through an unexpected
rearrangement process [7], and its crystal structure has
been determined by a crystallographic study [8] as
shown in Fig. 1. Half a [Pt(8-QNS),] molecule, one
[Pt(terpy)Cl]" cation and one ClO; anion constitute an
asymmetric unit in the crystal lattice of complex 1,
where an interesting structural motif of sandwiched
packing has been observed. Pairs of [Pt(terpy)CI]" ca-
tions alternatively stacked with [Pt(8-QNS),] molecules
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Fig. 1. Molecular structure of 1. ORTEP diagram shows 30% probability ellipsoids. Selected bond lengths (A) and angles (°) for 1 : Pt(1)-N(1)
2.022(6), Pt(1)-S(1) 2.303(2), Pt(2)-N(2) 2.006(7), Pt(2)-N(3) 1.913(6), Pt(2)-N(4) 2.002(6), Pt(2)-CI(1) 2.297(2); N(1)-Pt(1)-S(1) 84.80(19), N(1A)—
Pt(1)-S(1) 95.2(2), N(3)-Pt(2)-N(2) 80.8(3), N(3)-Pt(2)-N(4) 81.4(2), N(4)-Pt(2)-N(2) 162.2(3), N(3)-Pt(2)-CI(1) 178.2(2), N(4)-Pt(2)-CI(1) 98.3(2),

NQ)-Pt(2)-CI(1) 99.5(2).

form a columnar structure through some intermolecular
forces as shown in Fig. 2: for example, Pt(I)- - -Pt(II) or
Pt(Il)---S and m---m interactions. In the cationic
[Pt(terpy)CI]" pair, there are a weak Pt(II)- - -Pt(I) in-
teraction with a distance of 3.353 A in a head-to-tail
manner as well as a shortest distance of 3.42 A between
the C (N) and C (N) atoms of the parallel terpy ligands.
The 3.353 A of the Pt(II)- - -Pt(II) distance is within a
normal range for the related Pt(II)-terpy complexes
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Fig. 2. The molecular packing of 1 shows sandwiched stacking via
alternative Pt(II)- - -Pt(II) or Pt(II)- - -S and = - -m interactions.

[1d,5d,9]. Interestingly, the [Pt(8-QNS),] molecule in-
tercalated within the cationic [Pt(terpy)CI]* pairs shows
a weak Pt(ID)- - -S interaction with a distance of 3.847 A
(the sum of the van der waal radii is 3.55 A) [10] and also
a shortest distance of 3.55 A between the C (N) and C
(N) atoms of the parallel 8-QNS and terpy ligands.
Thus, 1 features a novel linear-chain material showing
sandwiched stacking via alternative Pt(II)---Pt(I) or
Pt(I1)- - -S interactions, where the m---m interactions
propagate in the whole chain structure. Indeed, 1 can
also be regarded as a consequence of intercalating [Pt(8-
QNS),] [11] into a linear-chain [Pt(terpy)CI|ClO4 [12].
This is reminiscent of the delicate work carried out by
Bosnich and co-workers [13] regarding the molecular-
recognition study on the structural and spectroscopic
properties of double-clipped Pt(II)- or Pd(II)-terpy
complexes. Although the cationic [Pt(terpy)CI]" pairs
remain Pt(II)- - -Pt(II) interactions, the weak Pt(II)---S
interactions between the [Pt(terpy)Cl]" and [Pt(8-
QNS);] moieties instead of the metal- - -metal interac-
tions leading to the formation of the columnar structure
is somewhat surprised. The strongly luminescent stacked
[Pt(terpy)CI]" complexes seem to be quenched by the
charge-transfer complex of [Pt(8-QNS);].

Neutral and cationic Pt(II) species alternative in
a stacked array are rare [13], but stacked arrays built
from alternative anionic and cationic species are
not uncommon, i.e., one-dimensional organic conduc-
tors [TTF][TCNQ] (TTF = tetrathiafulvalene; TCNQ =
7,7,8,8-tetra-cyano-p-quinodimethane) [14] and related
systems [15], where TTF acts as a donor and TCNO an
acceptor stacked in an alternative anionic—cationic ar-
ray. Alternating anion—cation stacking for Pt(II) com-
plexes are also found in [Pt(CN-iso-C3H7)4][M(CN)4]
[M=Pt(II) or Pd(II)] [4b], Magnus’ Green Salt [16]
(MGS, [Pt(NH;3)4][Pt(Cl)4]) [17] and [Pt(CNCHj3)4]
[Pd(mnt);] (mnt = thiomaleonitrile) [18]. Thus, 1 repre-
sents a rare example with neutral and cationic species
stacked in an alternative array.
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A novel linear-chain material, [Pt(8-QNS);]
[Pt(terpy)Cl]2(ClOy4),, has been isolated and character-
ized by a crystallographic study. Through the unex-
pected reaction of equimolar Pt(terpy)Cl,-2H,0O and
Na(8-QNS), the title compound composed of alternative
cationic [Pt(terpy)CI]* pairs and [Pt(8-QNS),] moieties
is formed by an interesting rearrangement process, and
it shows sandwiched stacking via alternative Pt(II)---
Pt(II) or Pt(II)- - -S and =- - -7 interactions.
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