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AbsC~et 

Two dicyclohexylammonium triorganotin 2-sulfobenzoates, [(c-C~Hll)2NH2] + [R3Sn(O2CC6H4-2- 
SO3) ] -  (R =nBu, Ph), have been prepared by treating bis(tri-n-butyltin)oxide or triphenyltin hydroxide 
in the appropriate stoichiometry with an equimolar mixture of 2-sulfobenzoic acid and dicyclohexyla- 
mine in ethanol. On the basis of MSssbauer and IR spectral evidence, the organotin compounds are 
shown to be benzoato esters in which the sulfonato group is coordinated intermolecularly to tin, whose 
geometry is inferred to be trans-R3SnO 2 trigonal bipyramidal. In the crystal structure of [(c- 
C6H11)2NH2][nBu3Sn(O2CC6H,t-2-SO3)], the anions are linked to form helical polymeric chains featur- 
ing trans-R3SnO 2 trigonal bipyramidal Sn geometries. The Sn-O bond distances within the chain are 
inequivalent, with the Sn-O(carboxylato) distance of 2.169(6) ,~, significantly shorter than the Sn- 
O(sulfonato) distance of 2.575(6) ~,; the O-Sn-O angle is 170.7(3) °. The [(c-C~Hll)2NH2] cations are 
linked to the polymeric backbone via hydrogen bonding contacts. 

I n t r o d u c t i o n  

B i s ( t r io rgano t in )ox ides  a n d  t r i o r g a n o t i n  h y d r o x i d e s  a re  k n o w n  to  c o n d e n s e  w i th  
a l kane -  a n d  a r e n e - s u l f o n i c  ac ids  to a f fo rd  t r i o r g a n o t i n  su l fona tes .  These  su l fona tes ,  
[R3SrtOSO2 R '  ], a re  s u l f o n a t e - b r i d g e d  c o m p o u n d s  in  wh ich  the  Sn  a t o m s  are  f ive-co- 
o r d i n a t e  such  tha t  the  S n  a t o m  g e o m e t r y  is based  o n  a trans-C3SnO 2 t r i gona l  

* For Part XII see ref. 1. 
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[(c-C,H,,),NHJ[Ph,Sn(02CC,H4S03)]. The reaction of triphenyltin hydrox- 
ide, the acid and the amine in l/l/l molar amounts in ethanol gave dicyclohexyl- 
ammonium triphenyltin 2-sulfobenzoate (> 90% yield), which was crystallized from 
ethanol. Anal. Found: C, 60.10; H, 5.91; N, 1.94. C,,H,,NO,SSn talc.: C, 60.66; H, 
5.91; N, 1.91%. Mossbauer: IS 1.24, QS 3.05, I’, 0.83, I’,. 0.85 mm s-l. Infrared: 
CO2 asymmetric 1639, symmetric 1256 cm-‘. 

Crystallography 
The intensity data set for [(c-C,H,,),NH,][“Bu,Sn(O&C~H~-2-SO,)I was mea- 

sured at 180 K on an Enraf-Nonius CAD4F diifractometer fitted with graphite- 
monochromatized MO-K, radiation, X = 0.7107 A. The w-28 scan technique was 
employed to measure data to a maximum Bragg angle of 22.5 O, and the data were 
corrected for Lorentz and polarization effects but not for absorption. Relevant 
crystal data are given in Table 2. 

The structure was solved from the interpretation of the Patterson synthesis [16] 
and refined by a full-matrix least-squares procedure based on F [16]. All non-H 
atoms, with the exception of the C(34) atom, were refined with anisotropic thermal 
parameters and H atoms were included in the model at their calculatedO(C-H 0.97 
A) positions. The C(33)-C(34) bond distance was fixed at 1.50(2) A owing to 
positional disorder associated with the terminal methyl group, C(34). After the 
inclusion of a weighting scheme of the form, w = [a*(F) + g 1 F 1 *I-‘, the refine- 
ment was continued until convergence; final refinement details are listed in Table 3. 
The analysis of variance showed no special features indicating that an appropriate 
weighting scheme had been applied. Fractional atomic coordinates are listed in 
Table 3 and the numbering scheme employed is shown in Fig. 1 which was drawn 
with ORTEP [17] at 25% probability ellipsoids. Scattering factors were as incorpo- 
rated in the SHELX76 program [16] and the refinement was performed on a SUN4/280 
computer. Other crystallographic details (available from ERTT) comprise thermal 
parameters, H-atom parameters, all bond distances and angles, and tables of 
observed and calculated structure factors. 
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