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The conductivities of mixtures of 2,2’-bipyridyl with MeEtSnCl:! or BuJ?rSnClz 
in nitromethane are interpreted in terms of formation of (i) RR’SnCl, - bipy, (ii) 
[RR’SnClbipy]’ Cl-, and (iii) (RR’SnCl,). 

There is much interest in the adducts of 2,2’-bipyridyl (bipy) with_ organotin 
halides and pseudo-halides [l-lo]. Mufti et al. [II showed that in addition to 
complexes in which it acts as a bidentate chelating l&and, bipy also forms a l/2 
complex with Ph$Sn(NCO), in which it bridges the two tin atoms through nitro- 
gens. Later Hollway et al. [SJ prepared a l/2 complex of bipy with Me&(NCS) 
involving bipy as a brid,ging ligand, but attempts to prepare similar complexes 
with Me3SnC1 were unsuccessful. 

To throw light on the nature of the reaction of bipy with organotin halides 
we have carried out conductometric studies of mixtures of bipy with RR’SnCl, 
(R, R’ = methyl, ethyl and n-propyl, n-butyl) in nitrobenzene. Plots of-relative 
conductance values vs. molar ratios of bipy to RR’SnCl, are shown in Fig. 1. 

The conductance curves are similar to those obtained in the analogous reac- 
tions of pyrrolidine except that in the latter case an increase in the relative con- 
ductance beyond a l/1 base to acid molar ratio was observed [ll]. Increase in 
relative conductance until the concentration of bipy is almost half of that of 
RR’SnCl, may be explained on the basis of eq. 1-3. 

RR’SnCl, + bipy * RR’SnCl, - bipy 0) 

RR’SnCl, - bipy * [RR’SnCl bipy]+ + [Cl]- (2) 

RR’SnCl* + [Cl]- + [RR’SnClJ (3) 

Compounds containing 5-coordinate tin are now well known, and Joshi et al. 
also produced evidence for the formation of [RR’SnC13r anions [12]. 

The above interpretation shows that even when RR’SnQ is present in excess 
bipy does not form l/2 adducts with RR’SnC12 in which it might act as a bridg- 
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Fig. 1. Variation in the relative conductence of the solutions of RR’SnC12 in nitrobenzene on the eddition 
of 2.2’aipyridyL 

ing ligand. If l/2 adducts were formed reaction 3 would have to stop well before 
the concentration of bipy reached half of that of RR’SnCl, since free Lewis acid 
is needed to take up the chloride ion liberated in reaction 2 and maxima would 
occur when the base to acid ratio reaches approximately I/4. 

F’igure 1 shows that further addition of bipy af6er its concentration has 
reached almost half of that of RR’SnCi, causes a decrease in the relative conduc- 
tance. This suggests that the added bipy reacts with the ions present to form a 
stable octahedral complex, which &ssociates only to a small extent in the ab- 
sence of free Lewis acid. The overall reaction may be as shown in eq. 4. 

[RR’SnCl - bipy]’ * t [RR’SnCl& + bipy * 2 RR%&& - bipy (4) 

Lack of dissociation of the octahedral complex would be consistent with the 
observations by Fergusson et al. [3] on the bipy complex of MezSnC12. Further, 
s&ce no increase in the condu&ance takes place on the addition of bipy after its 
concentration becomes almost equal to that of RR’SnC12, the equilibria-analo- 
gous to those proposed by Tanaka et al. f9] for the bipy complex of Me&& do 
not seem to react in our case. 

Experimental 

NitTobenzene (G.R. Grade) purified as before [13 3 was used. RR’SnC&(R, R’ 
= Me, Et, n-Pr,.n-Bu) were prepared by redistribution [14,X53.2,2’-bipyridyl 
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(BDH, A.R. Grade) was used as supplied. Conductance measurements were made 
on thePhillips Conductivity Bridge Type PR 9500 and dip-type cells were used. 
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