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SUMMARY

1198n—*3C coupling constants have been measured for fourteen organotin com-
pounds including aliphatic, unsaturated and cyclic derivatives yielding results which indicate
that these parameters have great potential for revealing information concerning structures
and conformations of organotin compounds and of other compounds into which organotin
groups can be conveniently introduced.

Many reports on coupling constants between *>C and other nuclei have appeared
in the recent literature. These include data on transition metal complexes and o-bonded
organometallic compounds! ~*. However, the data reported on coupling to *'°Sn has been
limited mainly to simply aliphatic*~* and phenyl derivatives® . We wish to report some
preliminary results of a systematic investigation of aliphatic, unsaturated and cyclic organo-
tins in which couplings involving one to four bonds have been examined and the roles of
carbon orbital hybridization and dihedral angle (three-bond couplings) have been investigated.
The results point the way toward using these parameters in studies on the structures and con-
formations of organotin compounds. Of broader significance, since the R3Sn group can be
introduced into organic structures with relative ease, these data should be of considerable
value in probing structures and conformations in a wide variety of compounds.

The spectra were recorded at 25.15 MHz both with and without broadband proton
decoupling. Spectral assignments were based upon (i) relative intensities in the *C—{'H}
spectra, (ii) multiplicities in the *C spectra recorded without *H decoupling, (iii) for '*C
atoms directly attached to }'Sn, the magnitude of 'J(*'*Sn—'3C), and (iv) comparisons
of the chemical shifts with other compounds. The coupling constants are given in Table 1.
Data for I % 11 ® and X * have been reported previously by others. For IiI,

[2J(}1°Sn~13C)| is 20.1 Hz, while FJ(}'¥Sn—*3C)| is 51.4 Hz; the assignments were con-
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firmed by, a spectrum recorded with carbon—proton coupling present. The relative magnitudes
of these coupling constants were used to assign the spectrum of IV, in which the § and v
carbons both give rise to triplets when coupling to ' H. In the cycloalkyl derivatives of tin,
{2J(*?Sn—13C)| is generally larger (502.8—389.7 Hz) than for acyclic compounds
(320.3—313.7 Hz), as was also found in the norbomyl compounds XII-XIV (459.0—405.6 Hz).
For V, the direct coupling is expectionally large, but for VI it is smaller than might have been
anticipated by comparison with the remainder of the series. In this group of compounds,
V—VIII, the value of |'J(11Sn—13Cpe )| also progressively decreases.

The most interesting results are those for the norbornyl and norbornenyl deriv-

atives. For XIII, an unambiguous assignment of C;, C; on the one hand and Cs, Cs on the
other is not possible on the basis of chemical shifts alone and the *C spectra with protons
coupled are both triplets. However, in the 7-norbormenyl compound, both the chemical
shift and *3C (* H not decoupled) spectra for the vinyl carbons C; , C; are different from
those of Cs, Cg, allowing a conclusive assignment. In the latter compound,
[PI(11%Sn—"3C; 3)| (zrams) is 67.9 Hz, while IP{**°Sn—3Cs ¢)| (gauche) is 5.6 Hz. Since
the magnitude of the gauche coupling constant shouid not be very different in the spec-
trum of the 7-norbornyl compound, XTI, the peak with satellites of 11.9 Hz is assigned
to Cs, Cs (gauche), and that with satellites of 67.5 Hz is assigned to C,, C3 (zrans).
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- Surprisingly the trans coupling constants to the sp? and sp® carbons are nearly equal.
“These findings indicate a very strong dependence of the vicinal coupling constant upon di-
hedral angle and open up the prospect of using >/(Sn—C—C—C) as a highly useful probe
in the study of conformation and structure.

In VI, VII and VIII, the coupling constants 131(“9Sn 130)j are for an essentlally
trans arrangement, and each is greater than 50 Hz. In III and 1V, the large values of
2J(*%Sn—*3C)) suggest that the alkyl chains have a predominantly frans conformation
about the C,—Cg bond, a conclusion compatible with the greater restriction to rotation
for gauche conformations shown by space filling models.

In Table 1, there are coupling data for compounds of similar length of carbon chain,
but which differ in their extent of unsaturation, Ze., I and IX, or III and X, or I'V and XI.
The large long-range coupling constant [*J(*'*Sn—'3C){ in XI is greater than most two-bond
coupling constants reported here, with the exception of that in X, which is itself much
greater than in the corresponding saturated compound, II. Differences in the direct coupling
in IT and IX can undoubtedly be attributed to the change in hybridization of the directly
attached atom. In the series V—VII, where modest changes in hybridization occur at the car-
bon atom bound to tin, the value of J does not change in the same order as the degree of
s character. Thus it follows that such changes in coupling to carbon should not be attributed
to changes in hybridization alone®. Indeed, even the Fermi contact term alone may be
inadequate in such instances’. A future detailed report will contain chemical shifts and

coupling constant data on a wider range of organotin compounds.
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