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Bis[2,3-bis(4-chlorophenyl)propenoato-x*0:0’]-

di-n-butyltin(1V)

The  crystal structure of the title compound,
[Sn(C4Hy),(C5sHoCl,05),], has a highly distorted octahedral
geometry that may be best described as a skew-trapezoid
planar geometry with two additional axial ligands. The
carboxylate ligands are asymmetrically coordinated to the
Sn atoms, with short Sn—O covalent bonds [mean
2.098 (6) A] and long dative bonds [mean 2.602 (12) A] The
mean Sn—C distance for the n-butyl groups is 2.117 (13) A,
with a C—Sn—C angle of 139.18 (18)°.

Comment

The synthesis and structural chemistry of organotin
compounds are still a fertile area of research because of their
extensive biological applications. Early discoveries meant that
these organotin compounds were utilized as antitumor and
anticancer agents (Crowe, 1989; Gielen et al., 1994, 2000; de
Vos et al., 1998). More recently, the structural features of the
organotin carboxylates of general formula R,SnL, (where R =
alkyl or aryl, and L = carboxylate ligand) have attracted much
attention, and these organotin derivatives are known to be
excellent anticancer agents (Gielen, 1996, 2002; Parvez et al.,
1997). Continuing our interest in studying the structural
chemistry of organotin carboxylates (Parvez, Ali, Mazhar,
Bhatti & Khokhar, 1999; Parvez, Ali, Bhatti et al, 1999;
Parvez, Ali, Mazhar, Bhatti & Choudhary, 1999; Parvez et al.,
2000, 2002; Sadiqg-ur-Rehman et al., 2004), in this paper we
report the crystal structure of the title compound, (I).
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The structure of (I) is composed of discrete monomeric
molecules (Fig. 1), in whic six-coordinated Sn atoms are
bonded to two n-butyl groups and two 2,3-bis(4-chloro-
phenyl)propenoate ligands. The geometry around the Sn atom
is highly distorted octahedral and can best be described as a
skew-trapezoid planar geometry with two additional axial
ligands. The Sn atom lies 0.190 (2) A from the plane formed by
the asymmetrically bonded O atoms of the carboxylate
ligands, while the two n-butyl groups lie above and below this
plane. The mean Sn—C distance of 2.117 (13) A and a C—
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Figure 1

ORTEPII (Johnson, 1976) drawing of (I), with displacement ellipsoids
plotted at the 30% probability level; the minor components of the
disordered atoms C7’, C8 and CI3’ have been omitted.

Sn—C angle of 139.18 (18)° agree with the corresponding
distances and angles reported previously for other complexes
(Gibson et al., 1997; Parvez et al., 1997; Hans et al., 2002; Sadiq-
ur-Rehman et al., 2004). The carboxylate ligands are asym-
metrically coordinated to the Sn atoms, with Sn—O covalent
bonds [mean 2.098 (6) A] that are significantly shorter than
the dative bonds [mean 2.602 (12) A] These bond distances
are also very similar to the corresponding distances reported
in related organotin compounds (Hans et al., 2002; Stocco et
al., 1996; Gielen et al., 1998; Gibson et al., 1997; Parvez et al.,
2000; Ramirez et al, 2002; Parvez et al, 1997; Sadiq-ur-
Rehman et al., 2004).

The molecular dimensions in the ligands are comparable to
those reported previously (Sadig-ur-Rehman et al., 2004). The
02=—C9 and 0O4=—C24 bond distances, 1.240(4) and
1.234 (5) A, respectively, indicate that these are double bonds,
while the O1—C9 and O3—C24 distances, 1.294 (5) and
1.295 (5) A, respectively, represent single bonds. The orien-
tations of the benzene rings in the two ligands differ signifi-
cantly. The C12-C17 and C18-C23 benzene rings are inclined
at 69.38 (16)° with respect to each other, while the corre-
sponding angle in the second ligand (between the C27-C32
and C33-C38 rings) is 82.88 (14)°. The propenoate moieties,
01/02/C9-C11 and 0O3/04/C24-C26, are individually planar,
with maximum deviations of 0.094 (3) and 0.095 (3) A for
atoms C10 and C25, respectively. The C12—-C17 and C18-C23
benzene rings are inclined at 69.38 (16) and 8.1 (3)°, respec-
tively, from the mean plane of the propenoate moiety, O1/02/
C9-C11. In the second ligand, the corresponding angles
between the planes of the benzene rings, C27-C32 and C33-
C38, and the propenoate moiety, O3/04/C24-C26, are
76.78 (14) and 14.8 (2)°, respectively.

Experimental

Di-n-butyltin oxide (0.85 g, 3.42 mmol) and 2,3-bis(4-chlorophenyl)-
propenoic acid (2.0 g, 6.83 mmol) were suspended in dry toluene
(100 ml) in a two-necked round-bottomed flask (250 ml) equipped
with a Dean-Stark funnel and water condenser. The mixture was
refluxed for 8-10 h, and water that formed during the condensation

W

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

reaction was periodically removed via a Dean-Stark separator. The
mixture was cooled to room temperature and solvent was removed on
a rotary evaporator (yield 80%, m.p.379-381 K). The solid was
recrystallized from chloroform to which a few drops of n-hexane were

added to obtain crystals suitable for X-ray analysis.

Crystal data

[Sn(C4Hy)x(C15sHoCL,05),]
M, = 817.16

Monoclinic, PZJ /c
a=11877(2) A
b=21.552(3) A
c=14817(2) A

B = 91.696 (7)°

V =3791.1 (10) A3

Z=4

Data collection

Nonius KappaCCD diffractometer
w and ¢ scans
Absorption correction: multi-scan
(SORTAV; Blessing, 1997)
T'min = 0.890, Tyax = 0.907
16 543 measured reflections
8637 independent reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.047

wR(F?) = 0.138

S =1.02

8637 reflections

445 parameters

H-atom parameters constrained

D,=1432Mgm™

Mo Ko radiation

Cell parameters from 16 543
reflections

0 =3.2-27.5°

©n=0.99 mm—

T=295@2)K

Block, colorless

0.12 x 0.11 x 0.10 mm

1

5271 reflections with I > 20(1)
Rin = 0.035

Omax = 27.5°

h=-15—15
k=-25—>27
I=—-19— 19

w = 1/[o*(F,%) + (0.065P)*
+ 1.86P]

where P = (F,” + 2F.2)/3
(Al0)max = 0.020
APmax = 0.96 ¢ A3
ApPmin = —0.61 ¢ A3
Extinction correction: SHELXL97
Extinction coefficient: 0.0013 (3)
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Table 1 .

Selected geometric parameters (A, °).

Sn1—03 2.092 (3) CI3—C30 1.819 (10)
Sn1—0O1 2.104 (3) CI13'—C30 1.710 (11)
Sn1—Cl 2.104 (5) Cl4—C36 1.739 (5)
Sn1—Cs 2.129 (4) 01-C9 1.294 (5)
Snl—02 2590 (3) 02—C9 1.240 (4)
Sn1—04 2.614 (3) 03—C24 1.295 (5)
Ccl—C15 1750 (5) 04—C24 1.234 (5)
cr—c21 1740 (4)

03—Sn1—01 81.07 (11) 03—Sn1—04 54.29 (10)
0O3—Sn1—C1 105.52 (15) O1—Sn1—-04 134.59 (10)
O1—Sn1—C1 105.29 (16) C1—Sn1—-04 95.29 (15)
03—Sn1—C5 106.19 (17) C5—Sn1—04 83.04 (15)
O1—Sn1—C5 104.44 (14) 02—Sn1—04 166.53 (9)
Cl1—Sn1—C5 139.18 (18) C9—01—Snl 103.2 (2)
03—Sn1—-02 135.49 (9) C9—02—Snl 82.0 (2)
01—Sn1—02 54.51 (9) C24—03—Snl 1040 (2)
Cl—Sn1—02 90.35 (15) C24—04—Snl 812 (2)
C5—Sn1—02 84.70 (14)

Two C atoms of an n-butyl group were disordered over sites C7
and C8, with 0.784 (12) site-occupancy factors and minor components
at C7" and C8'. Equal anisotropic displacement parameters were used
for these C atoms. A Cl atom was also disordered over two sites, CI3
and Cl3’, with unequal site-occupancy factors of 0.57 (4) and 0.43 (4),
respectively. H atoms were located in difference Fourier syntheses
and were included in the refinement at idealized positions, with C—H
distances of 0.93-0.97 A and Uiso(H) values of 1.5 (methyl H atoms)
and 1.2 (other H atoms) times U, of the atoms to which they were
bonded. The final difference map was free of any chemically signifi-
cant features, with the highest electron density located in the vicinity
of the disordered n-butyl group.

Data collection: COLLECT (Hooft, 1998); cell refinement: HKL
DENZO (Otwinowski & Minor, 1997); data reduction: HKL
SCALEPACK (Otwinowski & Minor, 1997); program(s) used to
solve structure: SAPI91 (Fan, 1991); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEPII (Johnson, 1976); software used to prepare material for
publication: SHELXL.97.
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