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The asymmetry of the doublet in the resonance absorption spectrum of (C6H5) 2SnC1 2 is con­
sidered. The results show that the asymmetry is caused by the presence of certain tin­
organic fractions in the compound. Results are presented from studies of this compound in 
an external magnetic field and from nmr studies. 

IN one of the earlier papers from our laboratory I. F. Shegolev of the Institute for Physical Pro b­
on the Mossbauer spectra in organic compounds of lems of the USSR Academy of Sciences made nmr 
tin [ !] it was noted that for (C 6H5) 2SnC12 the ob- measurements on this compound, which showed that 
served doublet structure has an asymmetric shape. there are no regions with unpaired spins in this 
The components of the doublet have different heights molecule, and that the asymmetry of the doublet 
and line widths. Later, asymmetric doublet spectra does not have a magnetic origin. In our later in-
were observed in other tin-organic compounds. [Z] vestigations it was established that after careful 
As already pointed out earlier, [Z] the observed purification and recrystallization of this sample, 
shape of the absorption spectrum can occur when carried out in the Institute for Organic Compounds 
there is magnetic interaction in addition to quad- of the USSR Academy of Sciences, the resonance 
rupole interaction. absorption spectrum became a symmetric doublet 

In the papers of Gol'danskil's group[ 3J it was (curve a of the Figure; all the spectra, a, b, and c, 
asserted that the observed asymmetry is connected were taken with a scintillation counter). 
with the anisotropy of the Mossbauer effect in the It is known that in the course of obtaining 
corresponding single crystals, analogous to the (C 6H5)zSnC1 2 various tin-organic fractions are 
case for single crystals of metallic white tin J 41 formed (in small quantities, of course), such as 
The authors [ 3] assume that the proposed explana- (C 6H5) 3SnCL (C 6H5)SnC1:1, (C6H5) 4Sn, SnC1 4• To check 
tion is supported by their experiments. But there our assumption, after obtaining (C 6H5) 2SnC1 2 by the 
was no basis for such a conclusion since for this usual method from Sn(C6H5) 4, a sample of thickness 
one would have to measure the anisotropy of the SO mg/cm2 was prepared without prior purification 
effect along different crystal axes, and this was not and recrystallization. The spectrum for this sam-
done. Besides, the suggested anisotropy of the ple is shown in the Figure as curve b. We see that 
Mossbauer effect should cause a difference in in- the spectrum is an asymmetric doublet with line 
tensity of the doublet components, which was ac- widths 1.25 and 1.4 mm/sec. The percentage 
tually not observed. Of all the compounds that asymmetry of the line (relative to the more in-
showed the doublet structure (over 50 were done tense component) is ~ 20':[-,, while the areas under 
by us), only (C 6H5) 2SnC1 2, (C6H5) 3SnC12, (C 2H5) 3SnOH the peaks are equal within experimental error. 
and FSn (CH2CH2CN):1 showed the asymmetry. Such a spectrum could be obtained, for example, 

The present paper describes various experi- by superposing the spectrum of (C 6H5) 2SnC1 2 on the 
ments carried out to find the cause of the asym- spectrum of one of the compounds listed above. 
metry of the doublet splitting in a polycrystalline But a comparison of the spectra of all these com-
sample of (C6H5) 2SnC1 2• The measurements were pounds shows that superposing them does not give 
made on a constant velocity apparatus, using a the observed asymmetry, though we cannot com-
source of Sn 11 ~ in the form of Sn02 and Mg 2Sn. The pletely exclude an effect of superposing the spec-
y quanta were detected by the usual scintillation trum of (C 6H5) 3SnCl, because of the errors in the 
method using a resonant counter. The spectra ob- measurements. 
tained when a magnetic field was applied to the ab- Of interest is the fact that all the tin-organic 
sorber showed that the doublet structure is actually compounds containing halogens, OH, and certain 
due to quadrupole interaction. At our request, other groups, can be easily hydrated. Taking this 

47 



48 V. S. SHPINEL', et al. 

N, rei. units 

into consideration, we prepared an absorber made 
from pure (C6H5) 2SnC1 2 and kept for ~ 120 hr in a 
desiccator above water. During this time the sam­
ple weight actually increased by ~ 10% above its 
initial value. The sample thickness was unchanged, 
~ 80 mg/cm 2• The resonance absorption spectrum 
of this sample is shown as curve c in the Figure. 
We see that the spectrum is an asymmetric doublet 
with widths 1.30 and 1.50 mm/sec, while the areas 
under the lines are also equal within the error of 
the measurements. The asymmetry of the lines 
is ~ 14r/r). After recrystallization of the sample, the 
spectrum had the initial shape a in the Figure. 

Thus we can conclude that the spectrum shown 
as curve c is formed by the superposition of two 
spectra: those of (C 2H4) 2SnC1 2 and (C 6II 5) 2SnC1 2 · nHp 
We may therefore propose that an asymmetric 
doublet will be obtained if the components ncar 
zero velocity almost coincide while the other two 
are shifted somewhat relative to one another. One 
should then see some shift of the broadened line. A 
small shift (~ 0.10 mm/sec) was actually observed. 
One can similarly explain the asymmetry of the 

doublet in the case of spectrum b. 
We take this opportunity to express our sincere 

gratitude to I. F. Shegolev for the nmr measure­
ments. 
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