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Sulfonamidyl free radicals, RSO$R', have previously been invoked as intermediates in a 

variety of reactions including thermal or photolytic addition and rearrangement reactions of N- 

halosulfonamides and oxidative intramolecular cyclizations of sulfonamides*. However, in the 

absence of relevant spectral data, no unequivocal conclusions about the electronic structure of 

sulfonamidyls could be drawn and the radicals have been described in terms of both a o- or 'TI- 

electronic ground state 233 . In this communication we report the first electron spin resonance 

(ESR) spectral study of a series of simple aryl- and alkylsulfonamidyl radicals4. The transient 

sulfonamidyls tl-g (Table I) were produced by photolyzing the corresponding N-bromo-N-t-butyl- 

sulfonamides directly in the ESR 

RSO*N(Br)-&-Bu 

The observed hyperfine splitting constants and g-values of &R-R are listed in Table I and are 

cavity at -5O'C in CFC13-F-pentane (1:1)5-7. 

hv 
4 - RS02N-t-Bu 

&c-M 

completely consistent with the proposed structures. Comparison of the ESR parameters of the 

sulfonamidyls with those of the corresponding sulfonyl nitroxides 8'g (Table I) reveals the 

closely similar AN-values, the substantially lower g-values of the sulfonamidyls, which are in 

the expected range for aminyl radicals containing an electron-withdrawing N-substituent3, and 

the resolvable hfs due to the nine t-butyl protons in the case of &a,-,&. 
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Table I 

Hyperfine Splitting Constants (gauss) and g-Values of Sulfonamidyl Radicals and 

Sulfonyl Nitroxidesa. 
0 

- RS02N-J-Bu 
I. 

RSO?N-&Bu 

R 
*N H 

d-Bu 
g R 

& P-CH$fjHq 13.0 0.62 2.0044 G? l-CH3C6H4 12.0 2.0060 

& e-N02C6H4 12.9 0.68 2.0046 & PN02C6H4 11.8 2.0060 

& pCH30C6H4 12.8 0.59 

ti CH3 12.9 0.68 2.0044 G CH3 12.6 2.0060 

& CD3 12.9 0.68 2.0044 

z (CH3)2CH 13.0 c 2.0042 

aFrom RS02C1 + t-BUN0 + hv, ref. 9. bA;H3 = 0.34. 'Not resolved. 

The ESR spectrum of IJ is shown in Figure 1 and exhibits further splitting due to long-range 

hyperfine coupling of the methyl protons across the sulfonyl moiety lo. Deuteration of this methyl 

group removes this coupling as shown in the ESR spectrum of k (Figure 2). 

Fig. 1. ESR spectrum of @. Fig. 2. ESR spectrum of @,. 

The ESR data strongly suggest a a-electronic ground state for g-x. In particular, the 

relatively low magnitudes of the 
14 

N hyperfine splitting constants furnish evidence fur alow 

s-character of the nitrogen orbital containing the unpaired electron. The g-values lend further 
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support to this conclusion. A n-structure 

(RCO[;IR') on the basis of ESR measurements 
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has also been proposed for carboxamidyl radicals 

(AN ca. 15 gauss)" and 13C-CIDNP studies12. Since 

spin delocalization onto the sulfonyl group in the sulfonamidyls is expected to be smaller than 
. . 
15 

onto the carbonyl moiety in carboxamidyls , the lower AN values for the sulfonamidyl radicals 

(AN ca. 13 gauss) are not entirely expected. Apparently, both types of amidyl radicals possess 

slightly different n-configurations. Finally, it is interesting to note that the AN values of 

sulfonyl nitroxides (AN ca. 12 gauss) are markedly larger than those of structurally related 

acyl nitroxides (AN ca. 6 gauss). This situation has previously been rationalized8 by assuming 

a distortion from planarity at the nitroxide nitrogen atom in the sulfonyl nitroxides. 

Further studies are under way to further elucidate the structure of sulfonamidyl 

radicals. 
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