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In the title complex, [Sn(C2H5)2Cl2(C5H5N)2], the Sn atom lies

on an inversion centre and is octahedrally coordinated by two

Cl atoms, two ethyl C atoms and two pyridine N atoms in an

all-trans con®guration. The dihedral angle between the

pyridine ring and the SnNCl plane is 22.4 (2)�.

Comment

The antitumoural activity of diorganotin(IV) dihalide

complexes with N-donor ligands (Yang & Guo, 1999) arouses

interest in their structures. Surprisingly, despite the wide use of

pyridine (py) as a ligand (Thornton, 1990), the only py

complexes of this kind that have previously been character-

ized structurally are the methyl derivatives, [SnMe2X2(py)2]

(X = Cl, Br; Aslanov et al., 1978). In view of this, and bearing in

mind that spectral data for [SnEt2Cl2(py)2] suggest an all-trans

octahedral structure (Van den Berghe et al., 1969) and that the

Cambridge Structural Database contains no all-trans

complexes of SnEt2Cl2 with N-donor ligands (Allen &

Kennard, 1993), we have synthesized and determined the

crystal and molecular structures of the title compound, (I).

The molecular structure and atomic numbering scheme of

(I) are shown in Fig. 1. The Sn atom is octahedrally coordi-

nated by two Cl atoms, two ethyl C atoms and two py N atoms

in an all-trans con®guration with the Sn atom at a centre of

symmetry. Comparison of the SnÐC, SnÐCl and SnÐN bond

lengths with those of similar [SnR2Cl2L2] complexes (as noted

above, no data are available for other all-trans [SnEt2Cl2L2]

complexes) shows that the SnÐN bond is the longest so far

reported, and that the SnÐC and SnÐCl bond lengths are

also near the upper ends of the corresponding ranges (Table 2).

The pyridine ring exhibits negligible deviation from the best

least-squares plane. The bond lengths in the ring are slightly

different from those found in [SnMe2X2(py)2] (Aslanov et al.,

1978), but the large s.u.'s of the latter preclude detailed

comparison. The dihedral angle between the py ring and the

SnNCl plane is 22.4 (2)�. In the pyrazole complexes

mentioned above, and in those of some of its derivatives, the

orientation of the ring with respect to the SnNCl plane is

essentially determined by the formation of intramolecular NÐ

H� � �Cl hydrogen bonds. Since the C1ÐH and C5ÐH groups

contiguous to the py N atom in [SnEt2Cl2(py)2] are position-

ally equivalent to the NÐH groups in pyrazole, it is possible

that in this case ring orientation may be determined by CÐ

H� � �Cl interactions [C5� � �Cl 3.507 (4), H5� � �Cl 2.86 AÊ and

C5ÐH5� � �Cl 128�; C1� � �Cli 3.460 (4), H1� � �Cli 2.83 AÊ and

C1ÐH1� � �Cli 126�; symmetry code: (i) ÿx, ÿy, ÿz] (Steiner,

1998).

With regard to the molecular packing, the crystal may be

described as composed of two kinds of molecule layers, A and

B. The NÐSnÐN axes of all the molecules have the same

orientation, but the molecules of type A layers are rotated 90�

about this axis with respect to the type B layers. Type A layers

comprise molecules lying at the vertices and centres of the ab

faces of the unit cell, and type B layers comprise molecules

lying at the centre of the cell and the centres of the sides

oriented in the c direction. Intermolecular CÐH� � �Cl inter-

actions [C2� � �Clii 3.719 (5), H2� � �Clii 3.00 AÊ and C2Ð

H2� � �Clii 136�; symmetry code: (ii) x + 1
2, y ÿ 1

2, z] can contri-

bute to the stability of this molecular packing.

Experimental

The title complex was prepared by addition of a solution of py in

CH2Cl2 to a solution of diethyltin dichloride in the same solvent.

After 3 d of stirring, the solution was concentrated, and upon cooling,

crystals suitable for X-ray analysis were obtained.

Crystal data

[Sn(C2H5)2Cl2(C5H5N)2]
Mr = 405.91
Monoclinic, C2=c
a = 13.9828 (3) AÊ

b = 9.6029 (2) AÊ

c = 14.0432 (2) AÊ

� = 113.7640 (13)�

V = 1725.78 (6) AÊ 3

Z = 4

Dx = 1.562 Mg mÿ3

Mo K� radiation
Cell parameters from 39

re¯ections
� = 3±23�

� = 1.780 mmÿ1

T = 293 (2) K
Block, colourless
0.35 � 0.20 � 0.15 mm
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Figure 1
ORTEPIII (Burnett & Johnson, 1996) diagram of (I), showing the
numbering system. Atoms represented as displacement ellipsoids are
drawn at the 30% probability level.
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Data collection

Siemens CCD diffractometer
! scans
Absorption correction: empirical

(SADABS; Sheldrick, 1996)
Tmin = 0.550, Tmax = 0.766

5824 measured re¯ections
2128 independent re¯ections

1459 re¯ections with I > 2�(I)
Rint = 0.031
�max = 28.25�

h = ÿ7! 18
k = ÿ12! 12
l = ÿ18! 18

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.032
wR(F 2) = 0.077
S = 0.999
2128 re¯ections
99 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0354P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.602 e AÊ ÿ3

��min = ÿ0.309 e AÊ ÿ3

H atoms were re®ned using a riding model (HFIX 43 for aromatic,

HFIX 23 for methylene and HFIX 137 for methyl). Disorder of the

methyl group (C7) was modelled by re®nement of the occupancy

factor at values of 0.30 and 0.70. The C6ÐC7 distance was weakly

restrained to be close to 1.5 AÊ .

Data collection: SMART (Siemens, 1995); cell re®nement:

SMART; data reduction: SAINT (Siemens, 1995); program(s) used to

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

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

ORTEPIII (Burnett & Johnson, 1996); software used to prepare

material for publication: SHELXL97 (Sheldrick, 1997).

We thank the Xunta de Galicia, Spain, for ®nancial support.

All crystallographic calculations were performed at the site

http://angus.uvigo.es.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: NA1442). Services for accessing these data are
described at the back of the journal.

References

Allen, F. H. & Kennard, O. (1993). Chem. Des. Autom. News, 8, 31±37.
Alvarez Boo, P., Casas, J. S., Casellato, U., Couce, M. D., Freijanes, E.,

Graziani, R., Salgado, B., Russo, U. & Sordo, J. (1997). J. Organomet. Chem.
530, 141±148.

Alvarez Boo, P., Couce, M. D., Freijanes, E., Casas, J. S., CastinÄ eiras, A.,
SaÂnchez-GonzaÂ lez, A., Sordo, J. & Russo, U. (1996). J. Organomet. Chem.
506, 253±258.

Aslanov, L. A., Ionov, V. M., Attiya, V. M., Permin, A. B. & Petrosyan, V. S.
(1978). J. Struct. Chem. USSR (Engl. Trans.), 19, 166±169.

Bardi, R., Piazzesi, A., Ettorre, R. & Plazzogna, G. (1984). J. Organomet.
Chem. 270, 171±176.

Burnett, M. N. & Johnson, C. K. (1996). ORTEPIII. Report ORNL-6895. Oak
Ridge National Laboratory, Tennessee, USA.

Calogero, S., Valle, G., Cecchi, P. & Gioia Lobbia, G. (1996). Polyhedron, 15,
1465±1471.

Casas, J. S., Castellano, E. E., GarõÂa Barros, F. J., SaÂnchez, A., SaÂnchez
GonzaÂ lez, A., Sordo, J. & Zukerman-Schpector, J. (1996). J. Organomet.
Chem. 519, 209±216.

Casellato, U., Graziani, R., Peruzzo, V. & Plazzogna, G. (1995). J. Organomet.
Chem. 486, 105±107.

Casellato, U., Graziani, R. & SaÂnchez-GonzaÂ lez, A. (1992). Acta Cryst. C48,
2125±2126.

GarcõÂa-MartõÂnez, E., SaÂnchez-GonzaÂ lez, A., MacõÂas, A., CastanÄ o, M. V., Casas,
J. S. & Sordo, J. (1990). J. Organomet. Chem. 385, 329±334.

Gioia Lobbia, G., Valle, G., Calogero, S., Cecchi, P., Santini, C. & Marchetti, F.
(1996). J. Chem. Soc. Dalton Trans. pp. 2475±2483.

Graziani, R., Casellato, U., Ettorre, R. & Plazzogna, G. (1982). J. Chem. Soc.
Dalton Trans. pp. 805±808.

Hazell, A., Ouyang, J. & Ee Khoo, L. (1997). Acta Cryst. C53, 406±408.
Peruzzo, V., Plazzogna, G. & Valle, G. (1989). J. Organomet. Chem. 375, 167±

171.
SaÂnchez-GonzaÂ lez, A., Casas, J. S., Sordo, J. & Valle, G. (1992). J. Organomet.

Chem. 435, 29±35.
Sheldrick, G. M. (1996). SADABS. University of GoÈ ttingen, Germany.
Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of

GoÈ ttingen, Germany.
Siemens (1995). SMART and SAINT. Siemens Analytical X-ray Instruments

Inc., Madison, Wisconsin, USA.
Steiner, T. (1998). Acta Cryst. B54, 456±463.
Thornton, D. A. (1990). Coord. Chem. Rev. 104, 251±295.
Valle, G., Ettorre, R., Peruzzo, V. & Plazzogna, G. (1987). J. Organomet. Chem.

326, 169±172.
Van den Berghe, E. V., Verdonck, L. & Van der Kelen, G. P. (1969). J.

Organomet. Chem. 16, 497±499.
Yang, P. & Guo, M. (1999). Coord. Chem. Rev. 185, 189±211.

Table 1
Selected geometric parameters (AÊ , �).

SnÐC6 2.151 (4)
SnÐNi 2.410 (3)

SnÐN 2.411 (3)
SnÐCl 2.591 (1)

C6iÐSnÐN 91.9 (2)
C6ÐSnÐN 88.1 (2)
C6iÐSnÐCl 90.9 (1)

C6ÐSnÐCl 89.1 (1)
NiÐSnÐCl 89.6 (1)
NÐSnÐCl 90.5 (1)

ClÐSnÐC6ÐC7A ÿ161.1 (12) ClÐSnÐC6ÐC7B 127.6 (7)

Symmetry code: (i) ÿx;ÿy;ÿz.

Table 2
Comparison of bond lengths (AÊ ) in [SnR2Cl2L2] complexes.

R L SnÐC SnÐCl SnÐN Ref.

Methyl Pyridine 2.15 (2) 2.570 (1) 2.39 (2) a
Imidazole 2.110 (3) 2.5955 (7) 2.312 (2) b
N-Methylimidazole 2.118 (5) 2.571 (3) 2.329 (5) c
2-Chloroimidazole 2.134 (4) 2.591 (2) 2.380 (4) d
Indazole 2.12 (1) 2.590 (3) 2.377 (6) e
3-Methyladenine 2.121 (4) 2.596 (1) 2.384 (3) f
Pyrazole 2.114 (13) 2.570 (3) 2.338 (6) g
4-Bromopyrazole 2.129 (5) 2.563 (2) 2.359 (4) h
4-Methylpyrazole 2.128 (6) 2.572 (2) 2.351 (5) i
3,5-Dimethylpyrazole 2.11 (1) 2.581 (2) 2.379 (6) j

2.12 (1)
3,4,5-Trimethylpyrazole 2.128 (5) 2.563 (4) 2.38 (2) k

2.125 (5) 2.596 (5) 2.37 (2)
Ethyl Pyridine 2.151 (4) 2.591 (1) 2.410 (3) l

2.411 (3)
Vinyl Pyrazole 2.103 (13) 2.565 (2) 2.322 (5) m
Butyl Pyrazole 2.131 (5) 2.592 (4) 2.329 (5) n

2.149 (5) 2.587 (4) 2.388 (5)
Phenyl Pyrazole 2.146 (7) 2.526 (2) 2.315 (6) o

2.140 (8) 2.536 (2) 2.341 (6)
Thiazole 2.154 (8) 2.508 (3) 2.368 (8) p

2.158 (8) 2.569 (3) 2.370 (8)

References: (a) Aslanov et al. (1978); (b) GarcõÂa-MartõÂnez et al. (1990); (c) Bardi et al.
(1984); (d) Casellato et al. (1992); (e) Alvarez Boo et al. (1997); (f) Hazell et al. (1997); (g)
Valle et al. (1987); (h) Casellato et al. (1995); (i) Gioia Lobbia et al. (1996); (j) Graziani et
al. (1982); (k) Calogero et al. (1996); (l) this work; (m) Peruzzo et al. (1989); (n) SaÂnchez-
GonzaÂ lez et al. (1992); (o) Casas et al. (1996); (p) Alvarez Boo et al. (1996).


