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The structure of the title compound, {(C6H15N)[Sn(C6H5)3-

(C6H2O4S)]}n, when refined in Pc, comprises two independent

formula units. The polyanionic chain has both Sn atoms in

trans-C3SnO2 trigonal–bipyramidal geometries.

Comment

The structure of [(C2H5)3NH][(C6H5)3Sn(C6H2O4S)], (I), a

compound belonging to the class of polymeric (dicarboxyl-

ato)triorganostannates which is expected to exhibit aqueous

solubility (Ng & Kumar Das, 1997), was originally refined in

space group P1 with four independent formula units to R 0.040

(Ma et al., 2004). The triclinic cell can be transformed to a

monoclinic cell. In the monoclinic Pc setting, the two inde-

pendent triphenyltin units are linked by the two 2,5-thio-

phenedicarboxylates into a linear chain (Fig. 1 and Table 1).

The cations are hydrogen-bonded to the chains, as detailed in

Table 2. The polyanionic chain has both Sn atoms in trans-

C3SnO2 trigonal bipyramidal geometries.

Experimental

Crystal data

(C6H15N)[Sn(C6H5)3(C6H2O4S)]
Mr = 622.32
Monoclinic, Pc
a = 18.354 (4) Å
b = 9.658 (2) Å
c = 18.982 (3) Å
� = 119.69 (2)�

V = 2923 (1) Å3

Z = 4

Dx = 1.414 Mg m�3

Mo K� radiation
Cell parameters from 846

reflections
� = 2.4–23.6�

� = 0.98 mm�1

T = 293 (2) K
Block, colorless
0.25 � 0.14 � 0.07 mm

Data collection

Bruker SMART area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.792, Tmax = 0.935

14964 measured reflections

7034 independent reflections
5750 reflections with I > 2�(I)
Rint = 0.043
�max = 25.0�

h = �21! 17
k = �11! 11
l = �21! 22
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Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.041
wR(F 2) = 0.111
S = 1.03
7034 reflections
595 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0616P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.001
��max = 0.84 e Å�3

��min = �0.37 e Å�3

Absolute structure: Flack (1983),
from 1284 Friedel pairs

Flack parameter: 0.01 (3)

Table 1
Selected geometric parameters (Å, �).

Sn1—C1 2.157 (4)
Sn1—C7 2.150 (4)
Sn1—C13 2.155 (4)
Sn1—O1 2.276 (5)
Sn1—O5 2.203 (5)

Sn2—C19 2.154 (4)
Sn2—C25 2.127 (6)
Sn2—C31 2.180 (5)
Sn2—O7 2.226 (6)
Sn2—O3i 2.246 (6)

C1—Sn1—C7 110.2 (2)
C1—Sn1—C13 109.5 (2)
C1—Sn1—O1 87.9 (2)
C1—Sn1—O5 87.3 (2)
C7—Sn1—C13 140.3 (2)
C7—Sn1—O1 89.1 (2)
C7—Sn1—O5 92.4 (2)
C13—Sn1—O1 89.6 (2)
C13—Sn1—O5 92.1 (2)
O1—Sn1—O5 175.2 (2)

C19—Sn2—C25 124.6 (3)
C19—Sn2—C31 122.9 (2)
C19—Sn2—O3i 89.9 (2)
C19—Sn2—O7 91.0 (2)
C25—Sn2—C31 112.5 (3)
C25—Sn2—O3i 85.8 (3)
C25—Sn2—O7 91.7 (3)
C31—Sn2—O3i 95.2 (2)
C31—Sn2—O7 86.4 (2)
O3i—Sn2—O7 177.4 (2)

Symmetry code: (i) x� 1; y� 1; z� 1.

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N1—H1n� � �O4 0.91 1.86 2.762 (9) 169
N2—H2n� � �O8 0.91 1.80 2.709 (10) 177

Phenyl rings were refined as rigid hexagons with 1.39 Å edges.

There was some disorder in the cations, which was not resolved. For

these, the C–N distances were restrained to 1.50 (1) Å and the C–C

distances to 1.54 (1) Å; the N� � �C and C� � �C distances were

restrained to 2.49 (1) Å and 2.45 (1) Å, respectively. The restraints

ensured no short intramolecular H� � �H contacts of less than 2 Å

except for only one contact (H50c� � �H53b) only. Additionally, all

atoms in the structure were restrained to approximately isotropic

behavior.

The H atoms were positioned geometrically (C–H 0.93 to

0.97, N–H 0.91 Å) and were included in the refinement in the

riding-model approximation, with U(H) set to 1.2 to 1.5 times

Ueq(C, N).

Data collection: SMART (Bruker, 1996); cell refinement: SAINT

(Bruker, 1996); data reduction: SAINT; program(s) used to solve

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

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

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

publication: SHELXL97.

I thank Professor Chun-Lin Ma of Liaocheng Teachers

University for the diffraction data, and the University of

Malaya for supporting this study.
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Figure 1
ORTEPII (Johnson, 1976) plot of the polyanionic
[(C6H5)3Sn(O2CC4H2SCO2)]n chain. Displacement ellipsoids are drawn
at the 30% probability level. The two cations are not shown. [Symmetry
code (i) = x � 1, y � 1, z � 1.]
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