metal-organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Shu Qin Liu,® Hisashi Konaka,®
Takayoshi Kuroda-Sowa,*
Masahiko Maekawa,® Yusaku
Suenaga,® Gui Ling Ning® and
Megumu Munakata®*

ADepartment of Science, Kinki University,
Higashi-Osaka, Osaka 577-8502, Japan, and
bDepartment of Chemistry, Dalian University of
Technology, Dalian 116012, People’s Republic
of China

Correspondence e-mail:
munakata@chem.kindai.ac.jp

Key indicators

Single-crystal X-ray study
T=150K

Mean ¢(C—C) = 0.003 A

R factor = 0.033

wR factor = 0.073
Data-to-parameter ratio = 12.8

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2004 International Union of Crystallography
Printed in Great Britain — all rights reserved

catena-Poly[[[diacetonitrilesilver(l)]-u-2,11-
dithia[3.3]paracyclophane-«?S:§’] tetrafluoro-
terephthalate tetrafluoroterephthalic acid

acetonitrile tetrasolvate]

The title compound, {[Agy(CicH;S;)-(CH3N),J(CgF4O0y)-
-2CgH,F,0,4-4C,H;N},,, has been prepared from the reaction
of 2,11-dithia[3.3]paracyclophane (dtpcp) and in situ silver(I)
tetrafluoroterephthalate (TFTP?") using an interface method.
In the solid state the title compound forms two infinite chains,
which are parallel to one another. One chain consists of
[Agy(C16H 6S,)>(C-H3N),], >, and the other is formed from
TFTP>~ and H,TFTP via O.—H---O, (¢ is carboxy)
hydrogen- bonding interactions, with H---A distances of
1.72(2) and 1.774 (19) A. The Ag' ion is tetrahedrally
coordinated by two acetonitrile N atoms and two dtpcp S
atoms. The cyclophanes have inversion symmetry.

Comment

The design and synthesis of supramolecular frameworks has
received much attention in recent years owing to their intri-
guing structural diversity and their potential applications as
functional materials (Eddaoudi et al., 2001; Kitagawa &
Kondo, 1998; Seo et al, 2000). Bi- or multidentate ligands
containing heteroatoms are often used to coordinate to metal
centers (Fujita & Ogura, 1996; Mori & Takamizawa, 2000).
2,11-Dithia[3.3]paracyclophane (dtpcp), involving two S
atoms, is a good bridging ligand that can sometimes be used to
generate unexpected and interesting coordination polymers
(Munakata et al., 1996; Yamanoto et al., 1997; Liu et al., 2004).
We report here the crystal structure of the title dtpcp complex,
(I), with silver(I) tetrafluoroterephthalate, generated in situ.
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Single-crystal X-ray diffraction analysis of (I) reveals that
the title compound crystallizes in a triclinic unit cell and
consists of [Agz(C]6H.(,Sz)z(CzH‘gN)é‘]nz”+ cation chains,
[(TFTP)(2H,TFTP)],,”"~ anion chains (TFTP is tetrafluoro-
terephthalate) and acetonitrile solvent molecules. Similar to
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Figure 1

Part of the structure of (I), with the atom-numbering scheme, showing
displacement ellipsoids at the 50% probability level. H atoms have been
omitted for clarity. Atoms labels of F atoms have been omitted for clarity.
[Symmetry codes: (i) —x + 1, =y + 2, —z + 1; (ii) —x + 1, =y + 2, —z + 2;
(i) —x+1, =y +1, —z+2; (iv) —x+1, =y + 1, —z + 1.]

Figure 2
A packing plot of (I). Hydrogen bonds are shown as dashed lines. H
atoms have been omitted for clarity.

those in {[Ag(CicH;6S2)(C,H3N),](CsHF,O,)},, (Liu et al.,
2004), each Ag' center is coordinated by two N atoms from
different acetonitrile molecules and two S atoms of distinct
dtpcep ligands (Fig. 1), and the Ag—S bond lengths [2.5099 (7)
and 2.5471 (6) A] and the Ag—N bond distances [2.369 (2)
and 2.306 (2) A] in (I) are comparable. As shown in Fig. 2, the
centrosymmetric dtpcp groups act as exo-bidentate ligands,
linking four-coordinated Ag' atoms into a one-dimensional
cation chain of [Agy(CiHi6S,)2(CH3N),], 2", with aceto-
nitrile as terminal ligand. The S1—Agl—S2 bond angle is
122.13 (3)°, indicative of the presence of a distortion from
linearity in the cation chain. On the other hand, an anion chain

[(TFTP)(2H,TFTP)],”"~ is formed by an alternate
arrangement of one TFTP?~ anion and two H,TFTP mol-

ecules, via hydrogen-bond interactions, with O, --O, (¢ is
carboxy) distances of 2.555 (2) and 2.533 (2) A (Table 2). The
cation chains and anion chains are parallel to one another and
are alternately arranged along the crystallographic b axis

(Fig. 2).

Experimental

A solution (3 ml) of toluene containing dtpcp (0.03 mmol, 8.2 mg)
was introduced into a glass tube and layered with an acetonitrile
solution (3 ml) containing AgCF;CO, (0.04 mmol, 8.8 mg) and
tetrafluoroterephthalic acid (0.1 mmol, 23.8 mg). The glass tube was
sealed under argon. After standing at room temperature for one
week, colorless block crystals of (I) were isolated at the interface
between the two solutions (yield 41%).

Crystal data

[Aga(Ci6H1652)2(CoH3N) - Z=1
(CsF40,)-2CgH,F,04-4C,HN D,=1578 Mgm™
M, =1801.27 Mo Ko radiation

Triclinic, P1 Cell parameters from 6117

a="17416 (3) A reflections
b =14319 (6) A 6 =3.1-27.5°
c=18.883(7) A u=0.72mm™"
o = 101.449 (9)° T =1502 K

B =93.00 (1)°
y = 104.107 (8)°
V =1895 (1) A®

Block, colorless
0.15 x 0.15 x 0.15 mm

Data collection

Rigaku/MSC Mercury CCD 8279 independent reflections

diffractometer 7115 reflections with I > 20(1)
w scans Rin = 0.022
Absorption correction: multi-scan Omax = 27.5°

(Jacobson, 1995-1998) h=-9—9

Tnin = 0.791, Tpax = 0.898 k=-18 — 18
14 697 measured reflections [=-22—24

Refinement

w = 1/[0*(F,?) + (0.0337P)*
+0.5618P]
where P = (F,” + 2F2)/3
(AI6) max = 0.002
Apmax = 045 A3

Refinement on F?
R[F? > 20(F*)] = 0.033
wR(F?) = 0.073

S =1.03

7115 reflections
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554 parameters Apmin = —041 e A~?
H atoms treated by a mixture of

independent and constrained

refinement
Table 1
Selected geometric parameters (A, °).
Agl—S1 2.5099 (7) Agl—N1 2369 (2)
Agl—$2 2.5471 (6) Agl—N2 2.306 (2)
S1—Agl—S2 12213 (3) S2—Agl—N1 101.35 (6)
S1—Agl—N1 106.50 (6) S2—Agl —N2 104.74 (6)
S1—Agl—N2 119.17 (5) N1—Agl—N2 99.01 (8)
Table 2
Hydrogen-bonding geometry (A, °).
D—H --A D—H H A DA D—H --A
04—H23.--01 0.84 (2) 171 (3) 2555 (2) 177 3)
06" —H24". ..02 0.77 (2) 177 3) 2533 (2) 171 (4)
Symmetry code: (iv) —x+1, =y +1, —z+ 1.
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The acetonitrile H atoms were treated as riding atoms at a distance
of 0.96 A, with Uiso(H) values set at 1.2Uq(parent atom), while the
positions of the other H atoms were found in a difference Fourier
map and were subsequently refined, with Ujo(H) = 1.2U.q(C).
Atomic coordinates of atoms H23 and H24 were refined freely.
Atoms H1-H16 and H23/H24 were refined with a fixed U, value of
0.036 A2,

Data collection: CrystalClear (Rigaku, 2001); cell refinement:
CrystalClear; data reduction: TEXSAN (Molecular Structure
Corporation & Rigaku, 2000); program(s) used to solve structure:
SIR88 (Burla et al., 1989); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPII
(Johnson, 1976); software used to prepare material for publication:
TEXSAN.

The authors acknowledge financial support from Grants-in-
Aid for Science Research (Nos. 14340211 and 13874084) from
the Ministry of Education, Science, Sports and Culture in
Japan.
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