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We are continuing to investigate the synthetic utility 
of this new method of generating nitrenium ions. 
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Bis(organosilyl) Nitroxides1 

Sir: 
Our investigations of the 1,2 O -*• N anionic re

arrangement of JV,0-bis(organosilyl)hydroxylamines2 

have enabled us to synthesize several bis(organosilyl) 
nitroxide radicals under very mild conditions. When 
examined by esr spectroscopy, these radicals show a 
surprisingly low A N value near 6.5 G, consistent with 
extensive delocalization of the nitrogen lone pair of 
electrons into the d orbitals on silicon and localization 
of the unpaired electron largely on the oxygen atom.3 

Table I. Electron Spin Resonance Data for Selected Nitroxides 

Studies in our laboratories4 have shown that N,0-
bis(organosilyl)hydroxylamines (la-c) form, on the 
treatment with base, an equilibrium between 2a-c and 
3a-c. Mild oxidation of the equilibrium mixture elec-

-H + 

RMe2SiNHOSiMe2R=^=J= RMe2SiNOSiMe2R 

la,b,c + 2a, b, c 

R-Me,tert-Bu,Ph <| \ 

(RMe2Si)2NO - 1 ^ (RMe2Si)2NO-
3a, b, c 4a, b, c 

trolytically or with dry oxygen leads to the bis(organo-
silyl) nitroxide radicals, 4a-c. 

The esr spectrum of 4a shows three lines of equal 
intensity arising from 14N (/ = 1). These are each 
flanked by a pair of satellite lines, 5.9 G apart with 
intensity 4.6% of the main line. This agrees well with 
the theoretical value of 4.7% for two chemically 
equivalent silicon atoms. Coupling of the unpaired 
electron with protons of the methyl groups on silicon 
was not observed indicating that electron pair de-
localization and not spin delocalization is responsible 
for the low / I N . The radicals 4a-4c all have g values of 
2.0092 ± 0.001, and line widths of 1.6 G. 
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When oxygen is bubbled through a solution of 4a 
a yellow color is slowly formed and several new radicals 
are seen in the esr spectrum. The most stable one 
(ii/, ~ 1 hr) gives an esr signal of three broad lines of 
roughly equal intensity with an A N of 15 G. This is 
probably the radical reported by Chapelet-Letourneaux, 
et a/.6 The presence of other radicals indicates that 
the 15-G radical might result from cleavage of bonds in 
4a. 

Nitroxide radicals with different substituents on the 
nitrogen and their respective AN's are listed in Table I. 
The steady decrease in the A N as the groups on nitrogen 
become more electronegative arises from withdrawal 
of the lone pair of electrons on nitrogen by the sub-
stituent,6 accompanied by the localization of the un
paired electron on the oxygen. Organosilicon groups, 
by comparison, exhibit a very strong electron-with
drawing influence on nitrogen, apparently even stronger 
than trifluoromethyl groups. Such extensive de-
localization of the nitrogen lone pair could be effected 
through the use of the vacant 3d orbitals on silicon. 
In terms of valence bond formulations, I makes a large 

contribution to the resonance hybrid and III has much 
J-

Me3Si Me3Si^ Me3Si^+ -

)N—Q: -«-»- N - O : -—>- / N - Q : 

Me3sf Me3Si Me3Si 
*" II HI 

I 
less importance than it does for the carbon analog, 
di-tert-butyl nitroxide.7 

(5) G. Chapelet-Letourneaux, H. Lamaire, and A. Rassat, Bull. Soc. 
CMm. Fr., 3283 (1965). The authors had assigned the A N of 15 G to 4a. 

(6) The lower AN'% for aryl compared to dialkyl nitroxides are pri
marily the result of delocalization of the unpaired electron into the aro
matic T systems. 

(7) We have assumed that the nitroxides 4a-c have a planar con
figuration like di-tert-buty\ nitroxide. 
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A Novel Thermal Rearrangement of 
TrisCorganosily^hydroxylamines1 

Sir: 

We recently reported the 1,2 anionic rearrangement 
of organosilylhydroxylamines2 in which migration of 
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Radical As, G Solvent Ref Radical Solvent Ref 

(Me3C)2NO-

(MeO-(CYfirNO-

( (^HrNO-

15.2 

10.07 

9.66 

Benzene 

Xylene 

Xylene 

a 

b 

b 

(F3C)2NO-

(O2N-^TYHrNO-

(RMe2Si)2NO-
R = Me, tert-Bu, Ph 

9.3 

8.38 

6.5 

Carbon tetrachloride 

Xylene 

THF or 4:1 pentane-THF 

C 

b 
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