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The crystal structure of the title compound,

(C6H16N)[SnCl2(CH3)(C5H6O4)], is composed of strongly

hydrogen-bonded pairs of anions and cations. The metal

centre exhibits a distorted trigonal-bipyramidal geometry,

with inequivalent SnÐCl distances of 2.5252 (4) and

2.3954 (4) AÊ , identical SnÐC distances within 3� limits [mean

2.107 (3) AÊ ] and an SnÐO distance of 2.3077 (13) AÊ . The

carboxyacrylate ligand forms an essentially planar seven-

membered ring involving an intramolecular hydrogen bond.

Comment

Organotin compounds have been found to be of great

importance, as many have shown biocidal activities (Davies &

Smith, 1982; Parulekar et al., 1990; Molloy et al., 1986, 1987),

while others have been used as homogeneous catalysts in

industry (Parulekar et al., 1989; Jousseaume et al., 1993;

Lockhart et al., 1987). Organotin compounds are also used

extensively as fungicides, pesticides, antifouling coatings,

polymer stabilizers and preservatives of wood (Jousseaume et

al., 1993). Accordingly, in view of our interest in the synthesis,

characterization, biological applications and crystal structures

of organotin carboxylates, we have prepared triethyl-

ammonium (3-carboxyacrylato)dichlorodimethyltin(IV), (I).

The crystal structure of (I) is reported here.

The asymmetric unit of (I) is composed of a triethyl-

ammonium cation and a (3-carboxyacrylato)dichlorodi-

methyltin(IV) anion (Fig. 1). The coordination environment of

the Sn atom can best be described as distorted trigonal

bipyramidal, with atoms O1 and Cl1 occupying the axial and

atoms C1, C2 and Cl2 the equatorial positions. The SnÐCl1

and SnÐCl2 distances [2.5252 (4) and 2.3954 (4) AÊ , respec-

tively] are signi®cantly different from one another, and are in

agreement with the corresponding values found for similar

structures contained in the Cambridge Structural Database

(Allen & Kennard, 1993). The SnÐC distances (Table 1) are

identical within 3� limits [mean 2.107 (3) AÊ ] and the SnÐO1

distance of 2.3077 (13) AÊ is also unexceptional. The angle

O1ÐSn1ÐCl1 is close to being linear [169.56 (4)�] and C2Ð
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Sn1ÐC1 is widened [141.93 (9)�] from an ideal value of 120�

at the expense of angles C2ÐSn1ÐCl2 [107.84 (6)�] and C1Ð

Sn1ÐCl2 [109.06 (6)�].
The 3-carboxyacrylate anion forms an essentially planar

seven-membered ring involving an intramolecular OÐH� � �O
hydrogen bond (details are given in Table 2) that can be

described in terms of graph set S(7) (Bernstein et al., 1994).

This kind of hydrogen-bonding pattern is typical of an unsa-

turated carboxylic acid. The deprotonation of the carboxyl

group coordinated to the Sn atom has also led to signi®cant

electron delocalization, resulting in the C3ÐO1 and C3ÐO2

bonds [mean 1.260 (6) AÊ ] lying between a double [C6 O4

1.226 (2) AÊ ] and a single OÐCsp2 bond distance [C6ÐO3

1.298 (2) AÊ ].

The CÐN and CÐC distances in the cation are identical

within 3� limits, with mean values of 1.506 (3) and 1.510 (3) AÊ ,

respectively. The anion and cation pairs exhibit strong NÐ

H� � �O hydrogen bonds (details are given in Table 2), thus

giving stability to the structure (Fig. 2).

Experimental

3±Carboxyacrylic acid (1.6 g, 0.1 mol) was dissolved in 50 ml

chloroform in a round-bottomed ¯ask, and dichloromethyltin

(1.098 g, 0.05 mol) and triethylamine (1.4 ml, 0.1 mol) were added.

The mixture was re¯uxed for 3 h. On completion of the reaction, the

solvent was removed by rotary evaporation and the residue was left

to crystallize. The compound was recrystallized, by slow evaporation

from ether at room temperature, to yield crystals suitable for X-ray

diffraction studies.

Crystal data

(C6H16N)[SnCl2(CH3)(C6H6O4)]
Mr = 436.92
Triclinic, P1
a = 8.9962 (2) AÊ

b = 10.1856 (2) AÊ

c = 10.8439 (3) AÊ

� = 69.9082 (9)�

� = 83.7866 (10)�


 = 75.1111 (13)�

V = 901.63 (4) AÊ 3

Z = 2
Dx = 1.609 Mg mÿ3

Mo K� radiation
Cell parameters from 7194

re¯ections
� = 1.0±27.4�

� = 1.72 mmÿ1

T = 173 (2) K
Prism, colourless
0.25 � 0.20 � 0.15 mm

Data collection

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

(SORTAV; Blessing, 1997)
Tmin = 0.673, Tmax = 0.782

7194 measured re¯ections
4031 independent re¯ections

3828 re¯ections with I > 2�(I)
Rint = 0.016
�max = 27.4�

h = ÿ11! 11
k = ÿ13! 13
l = ÿ14! 14

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.020
wR(F 2) = 0.048
S = 1.08
4031 re¯ections
257 parameters
All H-atom parameters re®ned

w = 1/[�2(Fo
2) + (0.015P)2

+ 0.38P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.002
��max = 0.39 e AÊ ÿ3

��min = ÿ0.50 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Sn1ÐCl1 2.5252 (4)
Sn1ÐCl2 2.3954 (4)
Sn1ÐO1 2.3077 (13)
Sn1ÐC1 2.109 (2)
Sn1ÐC2 2.104 (2)
O1ÐC3 1.267 (2)

O2ÐC3 1.254 (2)
O3ÐC6 1.298 (2)
O4ÐC6 1.226 (2)
N1ÐC7 1.505 (2)
N1ÐC9 1.510 (2)
N1ÐC11 1.504 (2)

C2ÐSn1ÐC1 141.93 (9)
C2ÐSn1ÐO1 89.96 (7)
C1ÐSn1ÐO1 87.58 (7)
C2ÐSn1ÐCl2 107.85 (6)
C1ÐSn1ÐCl2 109.06 (6)
O1ÐSn1ÐCl2 79.82 (4)
C2ÐSn1ÐCl1 94.37 (6)

C1ÐSn1ÐCl1 94.78 (6)
O1ÐSn1ÐCl1 169.56 (4)
Cl2ÐSn1ÐCl1 89.807 (15)
C3ÐO1ÐSn1 120.95 (12)
C11ÐN1ÐC7 112.35 (15)
C11ÐN1ÐC9 111.33 (15)
C7ÐN1ÐC9 113.72 (14)

Figure 2
The unit-cell packing for (I), showing the hydrogen-bonding pattern.

Figure 1
ORTEPII (Johnson, 1976) drawing of the cation and anion pair of (I),
with displacement ellipsoids plotted at the 50% probability level.



Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O3ÐH3� � �O2 0.98 (3) 1.47 (3) 2.451 (2) 177 (3)
N1ÐH1� � �O4 0.89 (3) 1.89 (3) 2.748 (2) 162 (3)

The H atoms were located from difference Fourier syntheses and

were included in the re®nement with an overall isotropic displace-

ment parameter.

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).
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