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(2-Benzoylbenzoato)triphenyltin(1V)

The structure of the title compound, [Sn(CesHs)3(C14HoO5)],
consists of monomeric species featuring a distorted tetra-
hedral environment around the Sn centre. The tetrahedral
angles are non-equivalent, owing to the relatively close
approach of a carboxylate O atom.

Comment

The chemistry of organotin(IV) complexes incorporating
carboxylate ligands has attracted ever increasing attention,
partly owing to their biological and pharmaceutical applica-
tions (Davies & Smith, 1982; Gielen, 1996; Kemmer et al.,
2000) and, from a chemical point of view, due to the versatile
molecular structure and supramolecular architecture exhib-
ited by these complexes (Tiekink, 1991, 1994; Willem et al.,
1998). In the present study, we have synthesized and char-
acterized an isomer of the previously reported 2-benzoyl-
benzoatotriphenyltin(IV) derivative (Khoo et al., 1995). This
latter structure is polymeric and contains trans O,SnCjs units,
the ketonic O atom being involved in the polymerization of
the compound.
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The molecule of the title compound, (I), consists of a
CsHsCOC4H,COO™ anion, coordinated in monodentate
mode to an SnPh; group (Fig. 1). The Sn centre is in a tetra-
hedral environment (Table 1), with a weak intramolecular
interaction between the Sn centre and atom O3 of the
carboxylate group [Sn---O3 = 2.689 (2) A] As in a similar
structure, the relatively close intramolecular Sn.--O inter-
action, within the sum of the van der Waals radii for these
atoms (Tiekink et al., 1995), is not indicative of significant
bonding interactions between the respective pair of atoms.
The relatively close approach of atom O3 to Sn, however,
causes some distortion from ideal geometry. The molecule
adopts a C-type structure in the classification of Tiekink
(Tiekink, 1991) and the Sn atom, linked to three phenyl rings
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Figure 1
The molecular structure of (I), with the atom-numbering scheme.
Displacement ellipsoids are drawn at the 50% probability level.

and one O atom of the 2-benzoylbenzoate ligand, has a
distorted tetrahedral geometry, in which the tetrahedral angles
range from 105.83 (9) to 121.82 (10)°.

The enlargement of the C30—Sn—C24 [121.82 (10)°] angle
can be attributed to the relatively close approach of atom O3
of the carboxylate group to the Sn centre. The variations in the
C—Sn—C angles and Sn—C bonds may be traced to the
distortion of the tetrahedral environment. Similar behaviour
of the carboxylate ligands has also been reported in
(CH3;NH)C¢H,COOSnPh; and  (C¢H;;);CHCOOSnPh;
(Rénamy et al., 2004). The Sn1—O1 [2.0885 (18) A] bond
length is of the order of those reported for some triphenyl-
tin(IV) esters of salicylic acid, o-anisic acid and p-methyl-
thiobenzoic acid (Vollano et al., 1984).

Spectroscopic data have also supported the structure of (I).
The Mossbauer parameters (QS = 2.49 mm s~ ') and the IR
absorption frequencies (Av = v,,,,,OCO VymOCO =
255cm™') are consistent with, respectively, a tetrahedral
environment around the Sn centre (Davies & Smith, 1982) and
a monodentate carboxylate ligand (Khoo et al., 1995; Naka-
moto, 1997). This can be explained by the large differences in
the Sn- - -O interactions. The Sn. - -O3 contact is very long and
may not cause a significant change in the spectroscopic data.

Experimental

[Cy,NH,][-CsHsCOCgH,COs,], (II), was obtained from the neutra-
lization of 2-benzoylbenzoic acid (CsHsCOCsH,CO,H; 2.35 g,
10.4 mmol) with dicyclohexylamine (Cy,NH; 1.882 g, 10.4 mmol) in
water (5 ml). The mixture was stirred for several hours and the
solvent was then removed in vacuo. Recrystallization from ethanol
(25 ml, 99.99%) gave compound (IT). Compound (I) was obtained by
reacting an ethanol solution (Volume?) of (II) (99.99%) with

Ph;SnCl (2.5 mmol) in a 1:1 ratio. The mixture was stirred for several
hours and slow solvent evaporation gave crystals suitable for X-ray

analysis.

Crystal data

[Sn(CsHs)3(C14HoO3)]
M, = 575.20
Monoclinic, Pg] /c
a=8761(3) A
b=17363 (5) A
c=17752 (5) A

B =109.73 (2)°

V =25419 (13) A®

Data collection

Marresearch MAR345 image-plate
diffractometer

@ scans

Absorption correction: none

64928 measured reflections

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.034

wR(F?) = 0.095

§=110

5835 reflections

326 parameters

H-atom parameters constrained

Z=4

D, =1503 Mgm™

Mo Ko radiation
u=104mm™"
T=294(2) K
Parallelipiped, colourless
0.32 x 0.30 x 0.26 mm

5835 independent reflections
5667 reflections with 7 > 20(1)
Rin = 0.039

Omax = 27.5°

w = 1/[06*(Fy2) + (0.0462P)*
+3.3458P]

where P = (F,> + 2F2)/3

(A/0)max = 0.002

ApPax = 087 ¢ A3

Apmin = —0.77 ¢ A™3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.0275 (11)

Table 1

Selected geometric parameters (A, °).
Sn—01 2.0885 (18)
Sn—C30 2.118 (2)
Sn—C24 2.123 (2)
Sn—Cl18 2138 (2)
01—Sn—C30 109.75 (8)
01—Sn—C24 105.82 (9)
C30—Sn—C24 121.82 (10)

01—-C2 1314 (3)
C2—03 1237 (3)
C10—011 1219 (3)
01—Sn—C18 98.06 (8)
C30—Sn—C18 110.82 (10)
C24—Sn—Cl18 107.86 (10)

H atoms were positioned geometrically, with C—H = 0.93 A, and
constrained to ride on their parent atoms, with Uj(H) = 1.2Uq(C).

Data collection: MAR software (Klein, 1998); cell refinement:
marHKL (Klein & Bartels, 2000); data reduction: marHKL;
program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);
program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);
molecular graphics: PLATON (Spek, 1998); software used to prepare
material for publication: SHELXLY97.

References

Davies, A. G. & Smith, P. J. (1982). Comprehensive Organometallic Chemistry,
edited by G. Wilkinson, F. Gordon, A. Stone & E. W. Abel, pp. 519-616. New
York: Pergamon Press.

Gielen, M. (1996). Coord. Chem. Rev. 151, 41-51.

Kemmer, M., Dalil, H., Biesemans, M., Martins, J. C., Mahieu, B., Horn, E., de
Vos, D., Tiekink, E. R. T., Willem, R. & Gielen, M. (2000). J. Organomet.
Chem. 608, 63-70.

Khoo, E. E. L., Goh, L. L., Xu, Y., Bao, S. L. & Mak, T. C. W. (1995).
Polyhedron, 14, 2281-2285.

Klein, C. (1998). The mar345 software guide. Version 1.1. X-ray Research
GmbH, Norderstedt, Germany.

Klein, C. & Bartels, K. (2000). marHKL. Version 4.0. X-ray Research GmbH,
Norderstedt, Germany.

m92

Diop et al. + [Sn(CgH5)3(Cqi4H9O3)]

Acta Cryst. (2007). E63, m91-m93



metal-organic papers

Nakamoto, K. (1997). Infrared and Raman Spectra of Inorganic and
Coordination Compounds, Part B, 5th ed., pp. 57-62. New York: Wiley
Interscience.

Rénamy, S. V., Bassene, S., Diop, C. A. K., Sidibé, M., Diop, L., Mahon, M. F. &
Molloy, K. C. (2004). Appl. Organomet. Chem. 18, 455-459.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Gottingen, Germany.

Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Tiekink, E. R. T. (1991). Appl. Organomet. Chem. 5, 1-23.

Tiekink, E. R. T. (1994). Trends Organomet. Chem. 1, 71-116.

Tiekink, E. R. T., Gielen, M., Bouhdid, A., Biesemans, M. & Willem, R. (1995).
J. Organomet. Chem. 494, 247-253.

Vollano, J. F, Day, R. O., Rau, D. N., Chandrasekhar, V. & Holmes, R. R.
(1984). Inorg. Chem. 23, 3153-3160.

Willem, R., Verbruggen, I., Gielen, M., Biesemans, M., Mahieu, B., Basu Baul,
T. S. & Tiekink, E. R. T. (1998). Organometallics, 17, 5758-5766.

Acta Cryst. (2007). E63, m91-m93

Diop et al. + [Sn(CgHs)3(CiaHoO5)]  M93



