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Development and Application of New Method to Analyze NMR Parameters Separated by
Factors to Control the Values, with Its Applications

HAYASHI, Satoko
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Much attention has been paid to propose a new method to analyze NMR
parameters separately by factors to control the values. NMR parameters were analyzed based on the
contributions from occupied MOs (Y i) and transitions form (i to vacant MOs (Y a), together with @
i to Y j, other occupied MOs. The nuclear spin-spin coupling constants were analyzed similarly.
Indirect one-bond nuclear spin-spin couplings between M and C (1J(M, C)) in Me4M, Me3M-, Ph4M, and
Ph3M- (M = Pb, Sn, Ge, Si, and C) were analyzed considering the relativistic effect and employing
the Slater-type basis sets. The contributions to 1JFC(M, C) (or 1JSD+FC(M, C)) were decomposed into
those of occupied orbitals and occupied to unoccupied transitions. The s-type lone pair orbitals
gﬁggbdgmonstrated to contribute to the distinct relativistic effect on 1J(Pb, C) of Me3Pb- (and
These results established firm basis to analyze NMR parameters separately by the factors.
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Table 1. The *J,(M, C) values in RM and
M= (R = Me and Ph; M = C, Si, Ge, Sn, and
Pb).*

Compd g, ©) Compd o, ©)
e, 36.97

Me,Si¢  -50.3

Ph,Si® % 10

Me,Ge® -18.7

Me,Sn®  -340.0 Me,Pb  +250.0
Me,Sn¢  +155.0 Me,Pb e -775.0
PhSn’  531.17 Ph,Pb? 481°
Ph,Sn~¢ +260.0 Ph3Pb'e"’ -1030.0

2 In Hz. ©°J. B. Stothers, Carbon-13 NWR

Spectroscopy, Academic Press, New York and
London, 1972, Chaps. 9 and 10. °*J,.(C, C:

Me3CL|) = 28.4 Hz, which may correspond to
the tetramer. "The sign being tentative.

¢B. Wrackmeyer, Germanium, Thin, and Lead
NMUR, in Encyclopedia of Nuclear Magnetic
Resonance (Eds. :
John Wiley Sons, New York, 1996, Vol. 4

pp. 2206-2215. T1. Wharf, Inorg. Chim. Acta
1989, 159, 41-48. 9 J. Organomet. Chem.

1982, 229, 159-168. "J. Am. Chem. Soc. 1987,

109, 5982-5985.
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4 Plots of the contributions from each W
; (@) and each W, - W, transition (b) to
YJe.sr(Pb,  C:  MePb), where the
contributions are plotted versus i in ¥ ;
(a) and versus a in the W W, transition
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