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A novel 3-D silver(I) cationic coordination polymeric
network, [Agy(bcdt)s(CF3S03),]+(CF3S03),-acetone (bedt =
4,5-bis(cyanoethylsulfanyl)-1,3-dithiole-2-thione) with double
(3,4)-connected nodes and extensive face-to-face and side-by-
side S--S contacts, was synthesized and crystallographically
characterized.

The synthesis and design of supramolecular coordination
polymeric networks has been drawing a great deal of attention
not only for their beautiful architectures but also some potential
properties.!> Some sulfur-rich molecules, such as TTF (tetra-
thiafulvalene) and dmit (4,5-dimercapto-1,3-dithiole-2-thione)
derivatives, are very attractive compounds due to their excellent
donor properties. Some notable donor—acceptor complexes or
charge-transfer salts of TTF derivatives having intermolecular
S-S contacts exhibit metallic conductivity or even superconduc-
tivity at low temperature.’* Metal dithiolene complexes also af-
ford a new system of molecular superconductors.’ However, the
building of metal coordination polymeric networks with poten-
tial properties is rare from half of neutral TTF derivatives with
coordination bonds and S---S contacts. We have reported a few
Cu(I) and Ag(I) complexes and coordination polymers of 4,5-
ethylenedithio-l,3-dithiole-2-thione.6 Recently, two Cu(l) su-
pramolecular complexes of 4,5-bis(methylthio)-1,3-dithiole-2-
thione were reported.” Here, we report a novel 3-D coordination
polymeric network of silver(I) and 4,5-bis(cyanoethylsulfanyl)-
1,3-dithiole-2-thione with extensive face-to-face and side-by-
side S---S contacts.

The treatment of bcdt with AgCF;SO; in acetone gave
rise to the formation of the polymer [Agy4(bcdt)sCF;S03),]-
(CF3S03),-acetone 1.8 X-ray structural determination reveals
that a 3-D open framework was constructed from the coordina-
tion of silver(I) to bedt. It is noteworthy that there are two crys-
tallographically independent silver(I) atoms [Ag(1) and Ag(2)]
in this network. The ligand also involves two different coordina-
tion modes: ligand L; acts as a tri-connected node and L, fea-
tures a tetra-connected center. As shown in Figure 1, Ag(1)
adopts a distorted tetrahedral coordination sphere. Two Ag(1)
atoms and two thioketone sulfur atoms result in a Ag,S, rhom-
bohedron plane in which the Ag--Ag distance is 3.456 A, slight-
ly longer than the sum of van der Waals radii of two silver atoms
(3.44 A), indicating the absence of Ag--Ag interactions. Ag(2)
also exhibits a distorted tetrahedral coordination geometry, it
bridges four different L; and L, ligands through the nitrogen
atoms (Figure 2). In this complex, the ligand L, behaves as
tetra-connected centers to bridge Ag(1) and Ag(2) forming a
1-D wavy chain, while ligand L; acts as tri-connected centers
to connect three different 1-D wavy chains, which leads to a
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Figure 1. Coordination geometry of Ag(1) and tetramer unit of
bedt.

3-D polymeric network. Four different bedt molecules coordi-
nate to two Ag(1) cations to form a tetramer unit [Agy(bcdt)s]
in which there is an inversion center located at the center of
the Ag,S, rhombohedron. Viewed along the b axis, four differ-
ent kind of irregular channels were found and free acetone mole-
cules are included in the largest one (Figure 2, acetone omitted
for clarity).

Figure 2. Perspective view of the 3-D polymer running along
the b axis.
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Figure 3. Face-to-face and side-by-side S--S contacts in the
polymer.

The tetramer units extend in the direction of » and pack in
the direction of a, such an arrangement results in extensive intra-
molecular face-to-face and side-by-side S-S contacts. The
planes of C3Ss moieties for L; or L, molecules are coplanar in
the tetramer. However, the dihedral angle between the planes
of C3Ss moieties of two crystallographically independent li-
gands is 10.96(2)°. The short intratetramer S--S contacts is
3.5005(7) A of S(1)--S(8), and the short intertetramer S-S con-
tacts are 3.6143(7) A of S(1)--S(2), 3.5829(7) A of S(3)--S(4)
and 3.6198(7) A of S(8)--S(9), respectively (Figure 3).

Commpared with other metal complexes containing neutral
C3Ss moieties (metal complexes of silver(I) and 4,5-ethylenedi-
thio-1,3-dithiole-2-thione,® copper(I) and 4,5-bis(methylthio)-
1,3-dithiole-2-thione”), complex 1 is the first 3-D metal coordi-
nation polymer only constructed from coordination bonds, there-
fore its stability is higher. In addition, polymer 1 is also the first
example for single component metal complexes of neutral CsSs
analogs with semiconductive behavior. The semiconducting
behavior of the polymer can be ascribed to the extensive short
S---S contacts existing in the 2-D tetramer sheets.

3-D (3,4)-connected open networks are common for silver(l)
coordination polymers, such as some polymers of silver(I) and
hmt (hexamethylenetetramine).® A few 3-D interpenetrating
networks with (3,4)-connected centers also have been reported
previously, such as [Agy(bdmi);] [bdmi = 1,3-bis(dicyano-
methylidene)indan] and [Ag,Si(p-C¢H4CN)4]-CF3S0;5+2ben-
zene.'” In addition, a coordination polymer [Ag,((t,-hmt)(1L5-
hmt)(H,O)(SbFg)] which features a 1-D ribbon with two kinds
of (2,3)-connected centers in which hmt molecules adopt a
mixed [L,-/[L5-bridging mode and Ag(I) atoms act as bi-con-
nected and tri-connected centers was also reported.!! However,
the construction of 3-D open networks with two kinds of (3,4)-
connected centers are rare by means of identical metals and
ligands. From the viewpoint of topology, [Ags(it;-bedt)r(fiy-
bedt);(CF3S03),]+(CF3S03), -acetone, the network presented
here, is an unprecedented 3-D open net with twofold (3,4)-con-
nected centers. On the other hand, compared with the known 3-D
(3,4)-connected open networks,’ polymer 1 exhibits semicon-
ductivity because of existing extensive S-S contacts, while
the known 3-D open frameworks only give new topologies and
no interesting properties were observed due to the absence of
molecular interactions, such as S-S contacts and 77---77 interac-
tions.

Polymer 1 is stable in ambient daylight. UV—vis absorption
spectrum of complex 1 give two intense absorption bands at 365
and 398 nm which are ascribed to 7T — 7* transition of bcdt
ligand. The room temperature conductivities of complex 1 and
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free bedt ligand were measured by conventional two-probe tech-
nique, respectively. Complex 1 displays semiconductive behav-
ior with a o value of 6.46 x 1078 S.cm™!, while the free bedt
ligand is an insulator.

In summary, a novel 3-D open coordination polymer with
double (3,4)-centers was constructed from silver(I) and the tri-
topic ligand bedt. The coordination polymeric network exhibits
semiconductive behavior because of extensive intramolecular
S-S contacts, and includes some uncoordinated solvent mole-
cules.
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