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The two Sn atoms in the title compound, [Sn2(C5H9)2-

(C6H5)4(C2N2S3)], exist in tetrahedral geometries.

Comment

The Sn atom in triorganotin mercaptides generally exists in a

tetrahedral geometry, as noted in, for example, triphenyltin 2-

aminophenylsul®de (Ng et al., 1989) and 5-amino-1,3,4 thia-

diazolyl-2-thiolate (Ng et al., 1990). The dimercaptan, 2,5-

dimercapto-1,3,4-thiadiazole, which has been used to bind to

other metal complexes (Tannai et al., 2003), is used to bind to

two mixed alkyl/aryltin(IV) cations in the title complex, (I).

The study of this mixed organotin system continues from a

previous study of cyclopentyldiphenyltin compounds, which

were synthesized (Ong et al., 1993) to examine the in¯uence of

the cycloalkyl unit on the biological properties of the resulting

triorganotin compound (Nazni et al., 1994).

The molecular structure of (I), is shown in Fig. 1, and it can

be seen that the two Sn atoms exist in tetrahedral geometries.

Selected bond distances and angles are given in Table 1. The

SnÐS bond length is similar to that found in 5-amino-1,3,4

thiadiazolyl-2-thiolate (Ng et al., 1990).
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Figure 1
ORTEPII (Johnson, 1976) plot of the title complex, (I), showing the
numbering scheme and displacement ellipsoids at the 50% probability
level. Only one of the disordered components is shown.
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Experimental

2,5-Dimercapto-1,3,4-thiadiazole was purchased from Fluka. Cyclo-

pentyldiphenyltin hydroxide was synthesized by a multi-step reac-

tion, starting from the Grignard reaction of cyclopentylmagnesium

bromide and triphenyltin chloride. One of the phenyl groups was

cleaved by using iodine in DMF; the resulting iodide was then

exchanged with a hydroxide unit (Lo et al., 1999). The mercaptan

(0.4 g, 0.27 mmol) and the triorganotin hydroxide (1.9 g, 0.54 mmol)

were dissolved in hot ethanol. The solution was ®ltered; colorless

crystals separated when the solution was cooled slowly. CH&N

analysis for C36H38N2S3Sn2: C 50.8, H 4.88, N 3.13%; calculated: C

51.8, H 4.56, N 3.36%.

Crystal data

[Sn2(C5H9)2(C6H5)4(C2N2S3)]
Mr = 832.24
Monoclinic, P21

a = 9.968 (1) AÊ

b = 18.381 (2) AÊ

c = 10.215 (1) AÊ

� = 108.883 (6)�

V = 1771.0 (3) AÊ 3

Z = 2

Dx = 1.561 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 12.0±14.0�

� = 1.61 mmÿ1

T = 298 (2) K
Block, colorless
0.3 � 0.3 � 0.2 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

!±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.648, Tmax = 0.724

3400 measured re¯ections
3207 independent re¯ections
2788 re¯ections with I > 2�(I)

Rint = 0.016
�max = 25.0�

h = ÿ11! 0
k = ÿ21! 0
l = ÿ11! 12
3 standard re¯ections

frequency: 60 min
intensity decay: 2%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.031
wR(F 2) = 0.071
S = 0.97
3207 re¯ections
365 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0413P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.001
��max = 0.30 e AÊ ÿ3

��min = ÿ0.26 e AÊ ÿ3

Absolute structure: Flack (1983), no
Friedel pairs

Flack parameter = 0.00 (7)

Table 1
Selected geometric parameters (AÊ , �).

Sn1ÐC1 2.137 (4)
Sn1ÐC7 2.142 (5)
Sn1ÐC13 2.138 (6)
Sn1ÐS1 2.481 (2)

Sn2ÐC20 2.124 (4)
Sn2ÐC26 2.141 (5)
Sn2ÐC32 2.119 (7)
Sn2ÐS3 2.473 (2)

C1ÐSn1ÐC7 105.9 (2)
C1ÐSn1ÐC13 116.5 (2)
C1ÐSn1ÐS1 107.6 (2)
C7ÐSn1ÐC13 110.6 (2)
C7ÐSn1ÐS1 98.7 (2)
C13ÐSn1ÐS1 115.7 (2)

C20ÐSn2ÐC26 109.2 (2)
C20ÐSn2ÐC32 117.8 (3)
C20ÐSn2ÐS3 109.3 (2)
C26ÐSn2ÐC32 111.5 (3)
C26ÐSn2ÐS3 99.1 (2)
C32ÐSn2ÐS3 108.3 (2)

The structure is disordered in respect of the two cyclopentyl rings

and the disorder affects other parts of the molecule. The phenyl rings

were re®ned as rigid hexagons (CÐC = 1.39 AÊ ). The cyclopentyl rings

are disordered over two positions, but the occupancy could not be

re®ned. Instead the disorder was regarded as 50:50. The CÐC

distances were restrained to 1.50 (1) AÊ , and the 1,3-related C� � �C
distances to 2.45 (1) AÊ . The displacement parameters of the

umprimed and primed atoms were made equal to each other. The

C14/C140 pair of atoms could not be re®ned anisotropically without

restraints; the atoms were restrained to be approximately isotropic.

The H atoms were placed at calculated positions [phenyl CÐH =

0.93 AÊ and Uiso = 1.2Ueq(C); methylene CÐH = 0.97 AÊ and Uiso =

1.2Ueq(C); methine CÐH = 0.98 AÊ and Uiso = 1.2Ueq(C)], and were

included in the re®nement in the riding-model approximation.

Data collection: CAD-4/PC (Kretschmar, 1994); cell re®nement:

CAD-4 VAX/PC Fortran System (Enraf±Nonius, 1988); data reduc-

tion: XCAD4 (Harms, 1997) in WinGX (Farrugia, 1999); program(s)

used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)

used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular

graphics: ORTEPII (Johnson, 1976); software used to prepare

material for publication: SHELXL97.

The authors thank the Ministry of Science, Technology &

the Environment (IRPA 09-02-03-0100 EA100) and the

University of Malaya for supporting this work.

References

Enraf±Nonius (1988). CAD-4 VAX/PC Fortran System. Operator's Guide to
the Enraf±Nonius CAD-4 Diffractometer Hardware, its Software and the
Operating System. Enraf±Nonius, Scienti®c Instruments Division, PO Box
483, 2600 AL Delft, The Netherlands.

Harms, K. (1997). XCAD4. University of Marburg, Germany.
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837±838.
Flack, H. D. (1983). Acta Cryst. A39, 876±881.
Johnson, C. K. (1976). ORTEPII. Report ORNL-5138. Oak Ridge National

Laboratory, Tennessee, USA.
Kretschmar, M. (1994). CAD-4/PC. Version 1.5c. University of TuÈ bingen,

Germany.
Lo, K. M., Kumar Das, V. G. & Ng, S. W. (1999). Acta Cryst. C55, 889±894.
Nazni, W. A., Tay, S. H., Balabaskaran, S., Lo, K. M. & Kumar Das, V. G.

(1994). Metal-Based Drugs, 1, 1±16.
Ng, S. W., Kumar Das, V. G., Lee, F. L., Gabe, E. J. & Smith, F. E. (1989). Acta

Cryst. C45, 1294±1296.
Ng, S. W., Kumar Das, V. G., Pelizzi, G. & Vitali, F. (1990). J. Crystallogr.

Spectrosc. Res. 20, 491±495.
North, A. C. T., Phillips, D. C. & Mathews, F. S. (1968). Acta Cryst. A24, 351±

359.
Ong, G. G., Lo, K. M. & Kumar Das, V. G. (1993). Main Group Met. Chem. 16,

101±118.
Sheldrick, G. M. (1997). SHELXL97 and SHELXS97. University of

GoÈ ttingen, Germany.
Tannai, H., Tsuge, K., Sasaki, Y., Hatozaki, O. & Oyama, N. (2003). J. Chem.

Soc. Dalton Trans. pp. 2353±2358.


	mk1

