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The Sn atom in the title compound, [Sn(CH3)2(C15H9Cl2O2)2],

has a highly distorted octahedral coordination that may be

best described as skew-trapezoid planar for the carboxylates.

The ligands are asymmetrically coordinated to the Sn atoms

with SnÐO covalent bonds and dative bonds. The mean SnÐ

C distance for the methyl groups is 2.094 (6) AÊ , with a bent

CÐSnÐC angle of 145.77 (11)�.

Comment

The production of organotin compounds, especially in the area

of biocides and fungicides, has escalated since the early 1980's

(Fent & Muller, 1991). Unlike non-toxic inorganic tin

compounds, organotin species have been implicated in acute

poisoning in humans (Rudel, 2003; Jiang et al., 2000) and

animals (Wester et al., 1990; Martin et al., 1989). Owing to their

cytotoxicity, these compounds have been explored as anti-

tumor agents (Gielen et al., 2000). Several investigators have

studied these biologically active organotin species with a

coordination number greater than four (Di Stefano et al., 2004;

Mehring et al., 1998; Teoh et al., 1999; Carcelli et al., 1995). The

structural aspects of these biologically active ligands have

been reviewed by several investigators (Nath et al., 2001;

Chandrasekhar et al., 2002). Continuing our interest in the

structural aspects of organotin carboxylates (Parvez, Ali,

Bhatti et al., 1999; Parvez, Ali, Mazhar, Bhatti & Choudhary,

1999; Parvez, Ali, Mazhar, Bhatti & Khokhar, 1999; Parvez et

al., 2000, 2002; Sadiq-ur-Rehman et al., 2004), we now report

the structure of bis[2,3-bis(4-chlorophenyl)propenoato-

�2O,O0]dimethyltin(IV), (I).

The structure of (I) is composed of discrete monomeric

molecules (Fig. 1), in which hexacoordinated Sn atoms are

bonded to two methyl groups and two 2,3-bis(4-chloro-
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phenyl)propenoate ligands. The geometry around the Sn atom

is highly distorted octahedral and may best be described as

skew-trapezoid planar for the carboxylates. The Sn atom lies

only 0.0394 (10) AÊ from the plane formed by the two

carboxylate groups and the two methyl groups lie above and

below this plane. The mean SnÐC distance of 2.094 (6) AÊ and

the CÐSnÐC angle of 145.77 (11)� agree with the corres-

ponding distances and angles reported earlier (Gibson et al.,

1997; Parvez et al., 1997; Hans et al., 2002). The propenoate

ligands are asymmetrically coordinated to the Sn atoms, with

short SnÐO covalent bonds [2.116 (2) and 2.127 (2) AÊ ] and

long dative bonds [2.544 (2) and 2.491 (2) AÊ ]. These bond

distances are very similar to the corresponding distances

reported in some similar organotin compounds (Hans et al.,

2002; Stocco et al., 1996; Gielen et al., 1998; Gibson et al., 1997;

Parvez et al., 1997, 2000; Ramirez et al., 2002). The orientation

of the benzene rings in the two ligands differs signi®cantly.

Rings C6±C11 and C12±C17 are inclined at an angle of

81.94 (8)� with respect to each other, while the corresponding

angle in the second ligand (between rings C21±C26 and C27±

C32) is 59.66 (9)�. The propenoate moieties, viz. O1/O2/C3/

C4/C5 and O3/O4/C18/C19/C20, are individually planar, with

maximum deviations of 0.036 (2) and 0.029 (2) AÊ for atoms C4

and C19, respectively. Benzene rings C6±C11 and C12±C17 are

inclined at 71.13 (7) and 11.80 (18)�, respectively, to the mean

plane of the propenoate moiety O1/O2/C3/C4/C5. For the

second ligand, the corresponding angles between the planes of

the benzene rings C21±C26 and C27±C32 and the propenoate

moiety O3/O4/C18/C19/C20 are 52.60 (10) and 24.78 (15)�,
respectively. The molecular dimensions in the ligands are

comparable to those reported previously (Sadiq-ur-Rehman et

al., 2004).

Experimental

The silver salt of 2,3-bis(4-chlorophenyl)propenoic acid (2.0 g,

5.0 mmol) was re¯uxed for 9±10 h with dimethyltin dichloride (0.55 g,

2.5 mmol) in a 2:1 molar ratio. The solvent used was dry chloroform

(60 ml) contained in a two-necked round-bottomed ¯ask (250 ml),

equipped with a water condenser and magnet bar. It was then allowed

to stand overnight at room temperature. The silver salt formed was

®ltered off and the solvent was evaporated under reduced pressure.

The resultant solid mass was recrystallized from a chloroform and n-

hexane (4:1) mixture. Crystals suitable for single-crystal X-ray

analysis were grown by dissolving 0.5 g of the compound in a

minimum amount of chloroform (5.0 ml) to which a few drops of n-

hexane were added. Slow evaporation of the solvent at room

temperature over several days yielded ®ne crystals, which were then

subsequently washed with n-hexane (yield = 80%; m.p. = 473±476 K).

Crystal data

[Sn(CH3)2(C15H9Cl2O2)2]
Mr = 733.00
Triclinic, P1
a = 8.4740 (11) AÊ

b = 10.2770 (12) AÊ

c = 19.472 (4) AÊ

� = 95.817 (6)�

� = 99.748 (7)�


 = 114.116 (8)�

V = 1497.7 (4) AÊ 3

Z = 2
Dx = 1.625 Mg mÿ3

Mo K� radiation
Cell parameters from 12446

re¯ections
� = 3.1±27.3�

� = 1.25 mmÿ1

T = 173 (2) K
Prism, colorless
0.14 � 0.12 � 0.10 mm

Data collection

Nonius KappaCCD diffractometer
! and ' scans
Absorption correction: multi-scan

(SORTAV; Blessing, 1997)
Tmin = 0.845, Tmax = 0.886

12446 measured re¯ections
6683 independent re¯ections

5570 re¯ections with I > 2�(I)
Rint = 0.032
�max = 27.3�

h = ÿ10! 10
k = ÿ13! 13
l = ÿ25! 25

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.032
wR(F 2) = 0.075
S = 1.01
6683 re¯ections
372 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0343P)2

+ 0.4509P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.01
��max = 0.43 e AÊ ÿ3

��min = ÿ0.68 e AÊ ÿ3
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Figure 1
ORTEPII (Johnson, 1976) drawing of (I), with displacement ellipsoids
drawn at 50% probability level.

Figure 2
ORTEPII (Johnson, 1976) drawing of the cell contents of (I). H atoms
have been omitted.



Table 1
Selected geometric parameters (AÊ , �).

Sn1ÐC1 2.089 (3)
Sn1ÐC2 2.100 (3)
Sn1ÐO1 2.116 (2)
Sn1ÐO3 2.127 (2)
Sn1ÐO4 2.491 (2)
Sn1ÐO2 2.544 (2)
Cl1ÐC9 1.743 (3)

Cl2ÐC15 1.742 (3)
Cl3ÐC24 1.743 (2)
Cl4ÐC30 1.737 (3)
O1ÐC3 1.297 (3)
O2ÐC3 1.246 (3)
O3ÐC18 1.294 (3)
O4ÐC18 1.249 (3)

C1ÐSn1ÐC2 145.77 (11)
C1ÐSn1ÐO1 101.90 (9)
C2ÐSn1ÐO1 100.97 (10)
C1ÐSn1ÐO3 101.12 (9)
C2ÐSn1ÐO3 106.20 (9)
O1ÐSn1ÐO3 84.27 (6)
C1ÐSn1ÐO4 89.28 (9)
C2ÐSn1ÐO4 89.19 (9)
O1ÐSn1ÐO4 140.23 (6)
O3ÐSn1ÐO4 56.03 (6)

C1ÐSn1ÐO2 88.61 (9)
C2ÐSn1ÐO2 83.70 (9)
O1ÐSn1ÐO2 55.55 (6)
O3ÐSn1ÐO2 139.83 (6)
O4ÐSn1ÐO2 164.02 (5)
C3ÐO1ÐSn1 101.33 (14)
C3ÐO2ÐSn1 82.90 (14)
C18ÐO3ÐSn1 100.18 (14)
C18ÐO4ÐSn1 84.58 (14)

The H atoms were located in difference Fourier syntheses, but

were included in the re®nement at geometrically idealized positions,

with CÐH = 0.95 and 0.98 AÊ and Uiso = 1.5 (methyl) and 1.2

(aromatic) times Ueq of the atoms to which they are bonded. The ®nal

difference map was free of any chemically signi®cant features.

Data collection: COLLECT (Hooft, 1998); cell re®nement: HKL

DENZO (Otwinowski & Minor, 1997); data reduction: SCALE-

PACK (Otwinowski & Minor, 1997); program(s) used to solve

structure: SAPI91 (Fan, 1991); program(s) used to re®ne structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPII

(Johnson, 1976); software used to prepare material for publication:

SHELXL97.

References

Blessing, R. H. (1997). J. Appl. Cryst. 30, 421±426.
Carcelli, M., Pelizzi, C., Pelizzi, G., Mazza, P. & Zani, F. (1995). J. Organomet.

Chem. 488, 55±61.
Chandrasekhar, V., Nagendran, S. & Baskar, V. (2002). Coord. Chem. Rev. 235,

1±52.

Di Stefano, R., Scopelliti, M., Pellerito, C., Casella, G., Fiore, T., Stocco, G. C.,
Vitturi, R., Colomba, M., Ronconi, L., Sciacca, I. D. & Pellerito, L. (2004). J.
Inorg. Biochem. 98, 534±546.

Fan, H.-F. (1991). SAPI91. Rigaku Corporation, Tokyo, Japan.
Fent, K. & Muller, M. D. (1991). Environ. Sci. Technol. 25, 489±493.
Gibson, D. H., Mehta, J. M., Mashuta, M. S. & Richardson, J. F. (1997).

Organometallics, 16, 4828±4832.
Gielen, M., Biesemans, M., de Vos, D. & Willem, R. (2000). J. Inorg. Biochem.

79, 139±145.
Gielen, M., Dalil, H., Ghys, L., Boduszek, B., Tiekink, E. R. T., Martins, J. C.,

Biesemans, M. & Willem, R. (1998). Organometallics, 17, 4259±4262.
Hans, K., Parvez, M., Ahmad, F., Ali, S., Mazhar, M. & Munir, A. (2002). Acta

Cryst. E58, m441±m443.
Hooft, R. (1998). COLLECT. Nonius BV, Delft, The Netherlands.
Jiang, G. B., Zhou, Q. F. & He, B. (2000). Environ. Sci. Technol. 34, 2697±2702.
Johnson, C. K. (1976). ORTEPII. Report ORNL-5138. Oak Ridge National

Laboratory, Tennessee, USA.
Martin, R. C., Dixon, G., Maguire, R. J., Hodson, P. V. & Tkacz, R. J. (1989).

Aquatic Toxicol. 15, 37±51.
Mehring, M., Schurmann, M. & Jurkschat, K. (1998). Organometallics, 17,

1227±1236.
Nath, M., Pokharia, S. & Yadav, R. (2001). Coord. Chem. Rev. 215, 99±149.
Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,

Macromolecular Crystallography, Part A, edited by C. W. Carter Jr and
R. M. Sweet, pp. 307±326. New York: Academic Press.

Parvez, M., Ali, S., Ahmad, S., Bhatti, M. H. & Mazhar, M. (2002). Acta Cryst.
C58, m334±m335.

Parvez, M., Ali, S., Bhatti, M. H., Khokhar, M. N. Mazhar, M. & Qureshi, S. I.
(1999). Acta Cryst. C55, 1427±1429.

Parvez, M., Ali, S., Masood, T. M., Mazhar, M. & Danish, M. (1997). Acta
Cryst. C53, 1211±1213.

Parvez, M., Ali, S., Mazhar, M., Bhatti, M. H. & Choudhary, M. A. (1999). Acta
Cryst. C55, 1429±1431.

Parvez, M., Ali, S., Mazhar, M., Bhatti, M. H. & Khokhar, M. N. (1999). Acta
Cryst. C55, 1280±1282.

Parvez, M., Bhatti, M. H., Ali, S., Mazhar, M. & Qureshi, S. I. (2000). Acta
Cryst. C56, 327±328.

Ramirez, A. R., Parvez, M., Ahmad, V. U., Hussain, J. & Hidayat, H., (2002).
Acta Cryst. E58, m278±m280.

Rudel, H. (2003). Ecotoxicol. Environ. Safety, 56, 180±189.
Sadiq-ur-Rehman, Shouldice, S. R., Ali, S., Badshah, A. & Parvez, M. (2004).

Acta Cryst. E60, m670±m672.
Sheldrick, G. M. (1997). SHELXL97. University of GoÈ ttingen, Germany.
Stocco, G., Gul, G., Girasolo, M. A., Bruno, G., Nicol, F. & Scopelliti, R. (1996).

Acta Cryst. C52, 829±832.
Teoh, S. G., Ang, S. H., Fun, H.-K. & Ong, C. W. (1999). J. Organomet. Chem.

580, 17±21.
Wester, P. W., Krajnc, E. I., van Leeuwen, F. X. R., Loeber, J. G., van der

Heijden, C. A., Vaessen, H. A. M. G. & Helleman, P. W. (1990). Food Chem.
Toxicol. 28, 179±196.

metal-organic papers

m986 Sadiq-ur-Rehman et al. � [Sn(CH3)2(C15H9Cl2O2)2] Acta Cryst. (2004). E60, m984±m986


	mk1

