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Within the framework of a systematic approach to stable free radicals,
it was conjectured 1 that additional stabilization of nitrogen free radicals
occurs whenever bulky acceptor and donor groups are bonded to the same nitro-
gen atom. bExamples of such free radicals are 1,1-diphenyl-2-picrylhydrazyl (1),
alkoxy-picryl-aminyl (II) e and 1,1-diphenyl-2-benzenesulphonylhydrazyl (III).3
In order to test whether alkoxy-benzenesulphonyl-aminyl free radicals (IV), the
missing combination in the above enumeration, could be stable, we investigated
the oxidation of N-ethoxy-benzenesulphonamide (V). Although it resulted that
the dimer VI of IV does not yieldIV on heating but decomposes instead losing

N2, interesting facts emerged from this research.

2,4,6-(0,N) 3C6H2-ﬁ—NPh2 2,4,6-(0,N) yCgH,-N-0A1k
I iI
PhS0,-N-NPh, PhsS0,-N-0Alk
111 v

Ethoxyamine hydrochloride 4 (0.1 mole) was treated with 0.1 mole sodium
ethoxide in ethanol,5 and the solution of ethoxyamine was treated with benzene-
sulphonyl chloride (40 mmoles). The filtered solution was evaporated to dryness
in vacuum, and by repeated extractions with ether which was subsequently dis-
tilled off, N-ethoxy-benzenesulphonamide (V) was obtained, m. p. 57° (from
cyclohexane). IR spectrum (KBr) : ¥ 802 1168, 1340 ; v Ph 1485, 1590 ; v NH 3215
em™ 1. NMR spectrum (CDCl3) : CH3 triplet T 8.90, CH, quadruplet T 6.08, J =17

Hz, Ph multiplet and NH at T 2.9 - 1.9.
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No stable free radicals were detected by ESR on oxidizing solutions of
V with PbO2 or Pb(OAc)4. Treatment of V in acetone with KMnO4 at 45° followed
by addition of aqueous CHZO for removing excess KMnO4, filtration and precipi-
tation with water afforded 1,2-bis-benzenesulphonyl-1,2-diethoxyhydrazine (VI),
colourless crystals m. p. dec. 74o (from benzene <« petroleum ether or from
ethanol - water without heating). IR spectrum (KBr) : y 50, 1188, 1375 ;v Ph

1483, 1590 cm™"

;3 no Yy NH. Conservation of crystalline VI for a few hours at
25o causes sudden spontaneous decomposition in a vigorous exothermal reaction
leading to several products which are being investigated.

Very few analogues of VI with O-N-N-0O bonds are known : the 1,2-dihy-

droxy-diazetidine VII was recently reported.6 Acyclic 1,2-diacylhydrazines

VIII exhibit temperature-dependent NMR spectra.7 v
PhSOZ—NH—OEt EtO—N(SOZPh)—N(SOZPh)—OEt
v VI
HO-N-—N-0OH PhCHz-N——N—CHzPh
Me2 ——CMe2 R-0C CO-R
VII ' VIII

The NMR spectrum of VI, determined with a Tesla instrument at 80 MHz,
is also temperature-dependent. In CDCl3 at room temperature, it has the CH3
triplet at T 9.02, CH2 quadruplet at T 6.02, J = 7 Hz, and Ph multiplet at T
2.5~1.9. On cooling, the 1:3:3:1 CH2 quadruplet coalesces at -20° and reappears
as a 1:4:6:4:1 guintuplet at lower temperatures (figure), indicating either
two equally populated non-equivalent kinds of ethyl groups, or anisochronous
methylene protons with the marginal lines of the AB quadruplets too weak to
be discernible. With AV = 6.6 Hz at the coalescence temperature an energy
barrier of 13 + 1 kcal/mole is calculated.

Compound VI is at the same time a hydrazine and a hydroxylamine deriva-—

7,8

tive. From the rich literature on derivatives of hydrazine or hydroxyl-

9 10 owing to restricted (i) nitrogen

amine which present anisochronous groups
inversion,11 (ii) rotation around N-O bonds 2 op oxygen inversion, or (iii)
rotation around N-N bonds,12 it appears that all these processes may contri-

bute to the measured energy barrier.
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+25° -15° ~20 -2s° -50°
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