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Summary 

The analysis of the main and the satellite ’ H NMR spectra of oxirane tin 
and lead derivatives is reported. Chemical shifts and coupling constants are dis- 
cussed in terms of possible electronic interactions between the metal atom and 
the oxirane ring. 

Introduction 

Cyclopropyl derivatives of tin and lead are known and their NMR spectra 
have been completely analyzed for both proton-proton and proton-metal 
nuclear interactions [l] . Oxirane compounds containing silicon [2] as well as 
several differently substituted oxiranes have been widely investigated in proton 
magnetic resonance; both chemical shifts and proton-proton coupling constants 
have been derived and discussed [2-41, but silicon-proton coupling constants 
have not been reported. 

We have recently synthesized some tin and lead derivatives of oxirane with 
the purpose of analysing their main and satellite spectra and obtaining the cor- 
responding parameters. 

The oxirane ring is said [5] to be able to some extent to transmit conjuga- 
tion, and since d orbit& of tin and lead seem to be available for (d--p)n inter- 
actions with unsaturated organic groups [6], we shall discuss the proton chem- 
ical shifts of compounds(I) and (II) in the light of this. The proton signals of 

Ra M, ,W) 
AS. 

H(I) 0 H(3) 

[(Ia) M = Sn, R = Me; (Ib) M = Sn, R = Ph; (IIa) M = Pb, R = Ph.] 

ethylene oxide in carbon tetrachloride are found at 6 2.56 ppm, and are only 
slightly solvent dependent [7]. When substituting one proton by an SnMe3 or 
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CMe3 group, almost the same small low-field shift is produced (for tert-butyl 
oxirane 173 6 I is found at 2.60 ppm), thus effects other than conjugation must 
surely be involved. When the SnPhs group is substituted for the SnMes group, 
almost the same low-field shift is observed for 6, in oxirane derivatives and for 
the protons of a methyl group in Me&Me, (6 0.07 ppm) and MeSnPhs (6 0.71 
ppm). The low-field shift observed should thus involve a global effect of the 
SnPh3 group and not a conjugative interaction between tin and the oxirane ring. 
The lower electronegativity of tin with respect to carbon should cause some 
electron shift from M to the phenyl ring, and thus make the metal atom even 
more positive; this effect must be the origin of the low-field shift of oxirane 
protons in compound(Ib) with respect to compound (Ia). A somewhat different 
effect is produced by the substituent on the H(2) and H(3) protons even if their 
low-field shift is parallel in compounds (Ia) and (Ib). The different behaviour of 
these two protons is most probably due to a mutual polarization of the C-H 
bonds in these systems [41, which leads to different degrees of sensitivity to 
substituent effects for the two protons. 

The PbPh3 group causes considerable deshielding at H(l), while the de- 
shielding effect on H(2) and H(3) is only slightly higher than that of the SnPhs 
group. This must involve a higher electron-withdrawing effect of the PbPhB 
group accompanied by a larger magnetic anisotropy of the neighbouring lead 
atom [S] . 

The proton-proton coupling constants are in the same range as those 
normally found in monosubstituted epoxides [ 33 : these values increase [ 23 
slightly with the electronegativity of the first atom in the substituent. In this 
context PbPh3 behaves as a more electronegative group than SnPhs . 

Finally, lor.g-range metal-proton coupling constants deserve some mention. 
Previously, it was reported [9] that in mercury, lead and tin derivatives of furan 
and thiophene, long-range M-H coupling constants are_ linearly, correlated to 
the corresponding J(HH) values of the unsubstitutecl heterocycles. This does not 
hoid for oxirane derivatives (I) and (II), since, clearly, &M-H,,, ) is very large com- 
pared with the other J(M-H) couplings, while in oxirane the three_+IH) couplings 
have very similar values [lo] _ It has not been possible to establish correlations 
with the corresponding constants in vinyl and ethyl derivatives such as those 
found in the case of cyclopropyl derivatives [ 11. Theoretical calculations may 
perhaps show whether this behaviour is due to peculiarities of the bonds in these 
systems or to a contribution of terms other than the Fermi contact mechanism 
in this particular case. 

Experimental 

The compounds were prepared by oxidation of the corresponding vinyl 
derivatives using the method reported by Emmons and Pagan0 [ll] . Separation 
from the unreacted vinyl derivative was carried out by column chromatography, 
eluant n-per&me/ether 10/l on Xorisil. After crystallization from n-pentane, the 
following m.p. (and conversion yield) were found: (Ia), m-p. 80-81” (41%); (Ib), 
m-p. 90-91” (50%); (IIa), m-p. 85-86O (31%). All the derivatives gave satisfactory 
elemental analysis. 

The spectra were recorded at 60 MHz with a JEOL-JNM C-6OHL spectro- 
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TABLE 1 

CHEMICAL SHIFTS (6 ppm) AND COUPLING CONSTANTS (Hz) FOR OXIRANE DERIVATIVES OF 
TIN AND LEAD 

Compound 61 62 63 6CH3 J1,2 51.3 J2,3 J~,l= Jrv1.2~ JM.3” JM.CHP 

(Ia) 2.663 2.588 2.989 0.154 4.26 5.47 5.69 108.651 19.96/ l&29/ 5x20/55.59 
113.79 20.72 16.41 

(Ib) 3.192 2.750 3.056 3.98 5.20 5.65 122.131 21.071 19.211 

127.81 22.07 19.49 

(Ha) 4.084 3.056 3.148 3.79 4.84 5.48 267.45 27.97 23.70 

D In the case of tin derivatives these coupling constants refer to the isotopes ‘*7Sn/‘*gSn and for lead 
derivatives to the isotope 207Pb. 

meter in chloroform-d1 solution. Spectra analysis was performed with the 
LAOOCN 3 program [12]. Chemical shifts. (6 values) and coupling constants 
determined from main and satellite spectra are given in Table 1 and show dif- 
ferences within 0.1 Hz. 
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