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ROUTE TO STAB& NITROXIDES WITH ALKOXY GROUPS 

AT d- CARBON - THE D~~I~AWJ~~S or” 2- AND 3-1m~~zomm 

I.h.Grigor'ev*, L.B.Volodarsky, V.E',Starichenko, G.I.Shchukin, 

I.A.Kirilyuk, 

Institute of Organic Chemistry, Novosibirsk, 90, USSR 

Summaq: Oxidation of l-hydroxy-5,5-dimethyl-3_imidazoline-3-oxides 

containing one or two hydrogen atoms in position 2 of the heterocycle 

with lead dioxide in alcohol leads to stable nitroxides with alkoxy 

groups at d-carbon, the derivatives of 2- and +imidazolines, via the 

intermediate formation of 4H-imidazol-l,+dioxides. 

The majority of stable nitroxides bear alkyl groups at carbons attached 

to the nitroxyl nitrogen, i.e., at the d-carbon atoms 192 . The nitroxides 

where groups other than alkyls are present at the d-carbon atoms may dis- 

play new spectral and physico-chemical properties. 

Oxidation of l-hydroxy-5,5-dimethyl-3-imidazoline-3-oxides (la-e)394 

with an excess of lead dioxide in methanol during 20 hours gave stable 

nitroxides 4a-e and nitronyl nitroxides 5a_e 5 . 
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index 
"1 R2 Yield,% M.p.,"C aNVG Yield,?; M.p.,OC aN,G 

triplet quintet 
a 'gH5 CH3 25 135-136 13.50 15 oil * 

b 'GH5 'SH5 32 123125 13.20 65 160-161 7.61 

o thienyl-2 'SH5 70 180-182 13.22 6 117-118 7.60 

d furyl-2 'gH5 52 117-118 13.27 23 94-96 7.60 

e c6H5 f uryl-2 13 145-146 13.02 62 144-146 ** 

*a N_l= 7-52, aN_3= 7.68, aH= 'I.80 quart (2-CH3) and 0.60 quart (4-0CH3) 

**aN__l= 7.51, aN_3' 7.83, aH= 0.63 quart (4-CH3) 

The LSR spectra of the initially formed radicals showed the hyper- 

fine interaction (hfi) constants aN= 15.0-15.5G and aH= 1%20G. The for- 

mation of 4H-imidazol-1,3-dioxides 3a_e was detected by TIC and in some 

cases these compounds (3a_b) were isolated from the reaction mixture and had 

characteristics similar to those reported in 6. Treatment of 3a,b with Pb02 

in methanol yielded radicals m and 5a,b. 

Oxidation of 6b_d7 with an excess of Pb02 in methanol during 3 hours 

gave stable nitroxides Ilb-e (R=CH3): 12 35h (m.p. 113-114°C, aN=12.50G)8; 

17c 62% (m.p. 181-182°C, aN=12.52G); z 6oyO (m.p. 159"C, decompn., aN = 

12.45G). Upon treatment of 2 with Pb02 in ethanol and isopropanol the reac- 

tion proceeds much more slowly (20 and 80 hours respectively); lib (R=C2H5) 

50% (mop. 77-79"C, aN= 12.696), ti (R=iso-C3H7) l@A (m.po 87-90°C, aN= 

l2.9lG). In these cases nitronyl nitroxides were less stable and were only 

detected in the reaction mixture by ESR (quintet a,=5.7 G). 
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The intermediate formation of radicals 2 and 4 in these reactions was 

confirmed by ESR: 'J& a,=l5.50, aH=20.15G; 2 (R=C2H5) aR=13.33, aH=14.0G. 

Compound 3 was isolated in pure form'. Transformations of 4H-imidazol-1,3- 

dioxides to radicals may proceed by the two most possible mechanisms: a) oxi- 

dation of 2, 8 or s to radical cation with subsequent quick reaction with 

alcohol_l'; b) the interaction of 2, S or 10 as a spin trap with the alkoxyl - 

radical formed in oxidation of alcohol with Pb(IV)". 

This reaction applies in general to compounds containing the nitrone 

group in the conjugated system with nitrogen atoms in positions 1,3. This 

may be illustrated by the formation of the imino nitroxides fi and Qq2upon 

treatment of 4H-imidazol-l- and -3-oxides 12 and u'with Pb02 in methanol. 
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All the compounds obtained have corrected elemental analysis data. 

Most of the radicals are stable upon long storage at room temperature. 
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