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Abstract 

of some silicon, germanium 

and E. Lukevics 

Sciences, Rzga, Latvia (USSR) 

13C, “0, %, “‘Sn NMR spectra of acyloxysilanes, -germanes and -stannanes R’R2R3MOCOR 

(M = Si, Ge, Sn) have been investigated. The character of substituent effects on the 13C and “0 chemical 

shifts of these compounds is almost the same for Si, Ge and Sn. “0 and “‘Sn NMR spectra establish the 
predominance of the intermolecular exchange processes in acyloxystannanes. 

Introduction 

Quite an extensive bibliography on the application of 13C, 29Si and i19Sn NMR 
fcnT ‘Ihe slu@ 6 g&on >> -71 anh iln 5% --2X> a$nqy hetivai;lues has betn accu- 
mulated. However, works describing the application of “0 NMR are scarce 
[ 4+:! 1 !+Y) h J-z-ri\%s .ti .thp _anAq.r~~+.&~ti~ an& Xl-0 A-A-~* ~+&z.,.s~ma-iz~ 
have not been studied extensively. The present work is a part of our detailed 
multinuclear NMR studies of group 14 element organic derivatives, containing 
M-O bond (M = Si, Ge, Sn) and deals with the 13C, “0 and 29Si NMR investigation 
of acyloxysilanes, -germanes and -stannanes RR2R3MOCOR, where M = Si, Ge, 
Sn; RiR2R3 = Me,, Et,, MePh,; R = Me, Ph, ‘Bu, Pr, CH,Cl,_,, (n = O-2), CF,. 

Experimental 

NMR spectra were recorded for solutions in CDCl, at 303 K on a Bruker WM 
360 spectrometer. Experimental conditions were as follows: 13C NMR at 22.63 MHz 
(spectrometer Bruker WH-90/DS), complete proton decoupling, pulse width 5 ps, 
chemical shifts (CS) measured with accuracy kO.07 ppm relative to internal TMS. 
“0 NMR: 48.82 MHz, pulse width 40 ps, CS measured with accuracy 20.3 ppm 
relative to external H,O. 29Si NMR: 71.55 MHz, complete proton decoupling, pulse 
width 15 ps, CS were measured with accuracy kO.03 ppm relative to internal TMS. 
‘19Sn NMR: 134.29 MHz, complete proton decoupling, pulse width 11 ps, CS were 
measured with accuracy 50.03 ppm relative to external tetramethyltin. 
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0 

(K = Me. Pr. Ph, CHJI. C’HCI ?. Cc’1 :. CF:) 

Physicn-chemical characteristic> of prepared acyloxygermanea and -hilanes c‘orrt:- 
spend to those given in literature [24.X]. .Acyli)~iystann;ln~s ha\e betw oht;tined in 
the reaction of trialk~lchli~r~t\tar~n~rl~~ uith salts of the corrcsp~wling ac~idh. 

Results and discussion 
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6'70 co (wm) 
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Me3S i OCOR [7] 

Fig. 2. The relation between carbonyl oxygen “0 CS in acyloxyderivatives of carbon, silicon and 
germanium. 

FPrn far acylaK:ysiknes and 27% U38 ppm far acylarcygermanes. IC can be assumed 
that A value indicates the tendency of carboxyl group oxygens to equivalence, and, 
to some extent the rate of exchange processes in the solution. In such case the latter 
increases in order M = C < Si < Ge -K Sn. Our results agree with those previously 
reported [28J, where activation energy for 1,3-oxygen to oxygen rearrangement in 
benzoates PhCOOR were determined by means of 13C NMR and the following 
sequence for the cfianges of &is energy was obtained: 

1R = CH,Ph >> SiMe, = SiMe,” Bu > GeMe, > S&u, 

Exchange processes in solutions of tin derivatives being faster than in ihose of 
s&coT~ a& geima&mii anA%fies -Wa5 a&o skiv6n tiy the ski&j of ’ “Sn Cs fox some 
zkc..kE~s~aR~~~e~ jT&k 23. Only Gne $gKs& &Is been &sewe& in “9sn XMR 
!“*fFa &iF f&t! Z?k&iF~ t$ P@&? &I tL?iYhiT’i’rT9s --&+lX&YF&k XX&&2 iWt%,SMXT@e& 
and -cinnamate hPe,SnmwH=cHPh-~n cx2, {Fig. 4}, cmfin-ning fcm inter- 
molecular exchange (on the NMR time scale) in solution: 

R R” 
\ \ 

O=C-0-SnR> + O=C-O-&R; 

R R” 
\ \ 

R’3Si-O-C~0 + R’,Sn-O-C=0 
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Id di lution in CDC13 

Me3SnOCOCH=CHPh 
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Fig. 4. ‘19Sn NMR spectra (CDCl,, 303 K). 

Table 3 

Effect of solvent on the NMR parameters of tin and germanium carboxylates 

Compound 

Me,SnOCOMe 

Et ,GeOCOCF, 

Solvent 

CDCl, 

CDCl, : pyridine 
1O:l 

5:l 

pyridine 
CDCI , 

CD&N 

pyridine 

6”O (ppm) 

215.4 

283.0 

286.0 
346.5 (CO) 

158.7 (-o-) 

360.9 (CO) 
176.7 (-0-) 

276.8 

6”%n (ppm) 

130.2 

58.9 

9.0 

-15.8 
_ 

_ 
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