
metal-organic papers

m590 Chen et al. � [Re2(C6H5S)(C10H8N2)2(CO)6]ClO4�0.5CH2Cl2 DOI: 10.1107/S1600536802017129 Acta Cryst. (2002). E58, m590±m591

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

(l-Benzenethiolato)bis[(bipyridine)tricarbonyl-
rhodium(I)] perchlorate dichloromethane
hemisolvate

Yandan Chen, Liyi Zhang and

Zhongning Chen*

State Key Laboratory of Structural Chemistry,

Fujian Institute of Research on the Structure of

Matter, Fuzhou, Fujian 350002, People's

Republic of China

Correspondence e-mail: czn@ms.fjirsm.ac.cn

Key indicators

Single-crystal X-ray study

T = 293 K

Mean �(C±C) = 0.015 AÊ

Disorder in solvent or counterion

R factor = 0.038

wR factor = 0.109

Data-to-parameter ratio = 13.2

For details of how these key indicators were

automatically derived from the article, see

http://journals.iucr.org/e.

# 2002 International Union of Crystallography

Printed in Great Britain ± all rights reserved

The title binuclear ReI±thiolate complex, [Re2(C6H5S)-

(C10H8N2)2(CO)6]ClO4�0.5CH2Cl2, was isolated from the

reaction between [Re(bpy)(CO)3](SC6H5) and [Cu2(�2-

dppm)2(MeCN)4](ClO4)2 (bpy is bipyridine and dppm is

diphenylphosphinomethane). The two rhenium±diimine

moieties are bridged by one S-donor and each Re atom

adopts a distorted octahedral geometry.

Comment

There has been increasing interest in designing polymetallic

complexes with mixed diimine and thiolate ligands, owing to

their unique optical and optoelectronic properties (Yam et al.,

2000; Tang et al., 2002). It is well known that thiolates as

versatile bridging ligands can exhibit various bonding modes

to produce metal cluster complexes with diverse structural

topologies (Su et al., 1998). We describe here a dinuclear

rhenium(I) complex, [{Re(bpy)(CO)3}2(�-SC6H5)]ClO4�-
0.5CH2Cl2, (II), which resulted from the self-assembly

between the metal components {Re(bpy)(CO)3}(SC6H5), (I),

and [Cu2(�2-dppm)2(MeCN)4](ClO4)2.

A perspective drawing of the complex cation of (II) with the

atomic numbering scheme is shown in Fig. 1, and selected

bonding parameters are given in Table 1. The two rhenium±

diimine moieties are bridged by the S donor atom of the

benzenethiolate ligand, with an Re2ÐS1ÐRe1 angle of

124.35 (8)�. The three carbonyl ligands at each Re atom are

arranged in a facial con®guration. Each Re atom adopts a

slightly distorted octahedral geometry, with the S1ÐRe1Ð

C43 and S1ÐRe2ÐC46 bond angles being 174.8 (2) and

175.8 (3)�, respectively. The planes of the two bipyridyl ligands

and the phenyl ring of the bridging thiolate ligand show a

stacked conformation, with dihedral angles between the mean

planes of each of the two bipyridyl units and the phenyl ring of

14.1 (2) and 16.1 (3)�. Because of the steric effects of each

chelating bipyridyl ligand, the N2ÐRe1ÐN1 [75.3 (2)�] and

N4ÐRe2ÐN3 [74.2 (3)�] angles are far from 90� (Yam et al.,

1995, 1996). The average bond distances of ReÐS

Received 9 September 2002

Accepted 20 September 2002

Online 27 September 2002



[2.526 (2) AÊ ] and ReÐC [1.918 (9) AÊ ] are found to be

comparable to those observed in [Re(CO)3SCH3]4 (Abel et al.,

1970; Yam et al., 1997).

Experimental

The starting material {Re(bpy)(CO)3}(�-SC6H5), (I), was synthesized

by modi®cation of literature procedures (Yam et al., 1997), using a

large excess of benzenethiolate, to give (I) as a red±orange solid

in good yield. Reaction between (I) and [Cu2(�2-dppm)2-

(MeCN)4](ClO4)2 (Diez et al., 1987) in an equimolar ratio in

dichloromethane was carried out under anaerobic conditions for 12 h,

during which a color change from red into yellow±orange was

observed. Well shaped yellow crystals of (II) suitable for X-ray

diffraction analysis were grown by layering of diethyl ether over the

concentrated solution.

Crystal data

[Re2(C6H5S)(C10H8N2)2(CO)6]-
ClO4�0:5CH2Cl2

Mr = 1103.90
Triclinic, P1
a = 9.7014 (3) AÊ

b = 10.3257 (3) AÊ

c = 17.8823 (5) AÊ

� = 85.994 (1)�

� = 86.487 (1)�


 = 83.405 (1)�

V = 1772.57 (9) AÊ 3

Z = 2
Dx = 2.068 Mg mÿ3

Mo K� radiation
Cell parameters from 6144

re¯ections
� = 1.1±25.1�

� = 7.10 mmÿ1

T = 293 (2) K
Prism, yellow
0.78 � 0.36 � 0.34 mm

Data collection

Siemens SMART CCD
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.040, Tmax = 0.090

9243 measured re¯ections

6185 independent re¯ections
5245 re¯ections with I > 2�(I)
Rint = 0.027
�max = 25.1�

h = ÿ11! 11
k = ÿ12! 12
l = ÿ16! 21

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.109
S = 1.13
6185 re¯ections
470 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0571P)2

+ 6.9595P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 1.35 e AÊ ÿ3

��min = ÿ2.22 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0061 (3)

Table 1
Selected geometric parameters (AÊ , �).

Re1ÐC43 1.912 (9)
Re1ÐC41 1.921 (9)
Re1ÐC42 1.922 (9)
Re1ÐN2 2.165 (6)
Re1ÐN1 2.175 (6)
Re1ÐS1 2.529 (2)

Re2ÐC45 1.909 (9)
Re2ÐC46 1.917 (8)
Re2ÐC44 1.924 (9)
Re2ÐN4 2.169 (7)
Re2ÐN3 2.173 (7)
Re2ÐS1 2.523 (2)

N2ÐRe1ÐN1 75.3 (2)
C43ÐRe1ÐS1 174.8 (2)
C41ÐRe1ÐS1 86.6 (3)
C42ÐRe1ÐS1 93.9 (2)
N2ÐRe1ÐS1 83.18 (17)
N1ÐRe1ÐS1 90.15 (17)
N4ÐRe2ÐN3 74.2 (3)
C45ÐRe2ÐS1 87.5 (3)

C46ÐRe2ÐS1 175.8 (3)
C44ÐRe2ÐS1 93.2 (3)
N4ÐRe2ÐS1 79.59 (18)
N3ÐRe2ÐS1 89.80 (18)
C31ÐS1ÐRe2 111.8 (3)
C31ÐS1ÐRe1 112.1 (3)
Re2ÐS1ÐRe1 124.35 (8)

The positions of the H atoms were generated geometrically (CÐH

bond length ®xed at 0.96 AÊ ), assigned isotropic displacement para-

meters, and allowed to ride on their respective parent C atoms. The

dichloromethane molecule lies near the center of symmetry and atom

C01 has two possible positions with occupancies of 50%.

Data collection: SMART (Siemens, 1996); cell re®nement: SMART

and SAINT (Siemens, 1994); data reduction: XPREP in SHELXTL

(Siemens, 1994); program(s) used to solve structure: SHELXTL;

program(s) used to re®ne structure: SHELXTL; molecular graphics:

SHELXTL; software used to prepare material for publication:

SHELXTL.
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Figure 1
A view of the complex cation of (II), with the atomic numbering scheme.
Displacement ellipsoids are drawn at the 30% probability level.
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