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Radicals in irradiated ethyl iodide and related
compounds

IN studies of the radiolysis of various alkyl halides, particular
attention has beenfocused on a multiline electron spin resonance
(ESR) spectrum obtained from ethyl iodide at 77 K (ref. 1).
Despite the use of a wide range of isotopically enriched
materials, however, there has been no satisfactory interpretation
of these complex ESR spectra and this remains one of the
unsolved problems of ESR spectroscopy?.

The spectrum for normal CH;CH,l comprises sets of
‘parallel’ and ‘perpendicular’ type features covering a total
range of about 1,000 gauss which seem, in the outer regions of
the spectra, to comprise sextets with @ ~ 22 gauss. These are
centred close to the free-spin g value (see Figures in ref. 1).

Studies of other alkyl halides®-?, indicate that the most likely
candidates are the o or B-iodo alkyl radicals (Fig. 1, I and II).
Radical I is however, expected to exhibit a very marked g-value
variation which would lead to considerable spectral asymmetry,
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with strong features in the region of low-ficld, and even if these
radicals were librating or rotating the resulting g,, value would
be > > 2.0023. This is not observed, and indeed, the spectra are
completely different from that obtained from irradiated
o-iodo acetamide, which we assign to HCI(CONH,) radicals
(G. W. Neilson, and S. P. Mishra, unpublished results).

Again, the B-iodo radical, 1I, is expected to have a far
larger hyperfine coupling to '*’I than is possible for the ethyl
iodide radical, and the a—proton coupling should give rise to a
triplet having @ < 20 gauss. (Coupling to the two B-protons
should be small.)

Thus T and IT can be firmly rejected. The radical CH;CH,
— — — 1~ is, however, a likely candidate. Methyl bromide in a
methyl cyanide matrix gives a species CH; -~ — — Br—, which has
the normal magnetic properties for methyl radicals, but with
each feature split into a pair of quartets by hyperfine coupling
to "Br and #Br (ref. 6). We have extended this work to include
methyl iodide, which again gave a spectrum characteristic of
methyl, with a weak hyperfine coupling to iodine” (Table 1).

We find that the spectra published by Willard ez al.!, and
ourselves for normal CH,;CH,l can be quite satisfactorily
analysed on this hypothesis, using the parameters given in
Table 1. In particular, the 22 gauss sextets have their - 5/2
components broadened, as is usually the case for ethyl radicals
in rigid media, and therefore could be mistaken for quartets
(1:3:3:1), thus closely resembling the features for
CH;CD,; -~ -1, as noted by Willard et al..

Comparable species were not obtained from methyl iodide
or from solutions of ethyl iodide in CD;OD. A very similar
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Table 1 ESR parameters for CH,CH, - — - I~ and related anions

Medium Radical Hyperfine cmgling (gauss) *, +»_
lH 1271

CD;0D; CH;—--1- 21 ()78 (1)56

CH,l CH;CH,---1- 22 (u)t68 (1)126

Me,Cl Me,C—~ - -1~ 22 ([)>53.5 (}1)53.5

* 1 gauss — 107 T,
+, all g values close to 2.0023;
1, ref. 6.

species, (Me),C- — —
t-butyliodide (Table 1).
We conclude that the process involved is
Rl 4+-e--—= R-——-1"
in which the radical, R, has its normal planar geometry, but,
under favourable circumstances, exhibits a very weak charge-
transfer interaction with iodide. We suggest that the occurrence
of this interaction, and its magnitude, is governed primarily by
the crystal structure of the host compound and therefore by the
mobility of the alkyl radical. The results for CD ;0D solution
show that the interaction is lost when iodide can be solvated,
even at 77 K.

— 17, was, however, obtained from
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Lyoluminescence of trehalose dihydrate

LyYOLUMINESCENCE of trehalose.2H,O in water has been
observed over a wide range of radiation doses. It has been
possible to cover linearly the range from 10 rad up to 150
krad. With some samples the lower limit was 100 mrad.

The emission of light when irradiated saccharides are dis-
solved in water has been described!:2. Saccharides were chosen
because of their good solubility in water and because they are
quite good soft tissue equivalent materials. Free radicals which
formed during irradiation of the solid probably cause the light
emission when they are set free to react in solution?.

There is evidence from our experiments that the diffusion
controlled reactions involved in the process of light emission
are of the type:

R4+R — R-R ey
R +0, — RO, 2
2RO, -+ R-R+(0,); 3)

This is based on the several observations.

(1) The emission spectrum of all saccharides (for example,
trehalose.2H,0, glucose, mannose) has a maximum at approxi-
mately 4,900 A as determined by interference filters. This
coincides with the absorption peaks of the S—T transition
of (O,), associate?.

(2) When irradiated saccharides are annealed at different
temperatures, they tend to exhibit more lyoluminescence.
This is a result of the temperature-assisted diffusion of O,
during annealing.

©1974 Nature Publishing Group



	Radicals in irradiated ethyl iodide and related compounds



