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HETEROCYCLIC AZALLYL RADICALS
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Methylthiyl radical selectively abstracts allylic hydrogens from oxazolyn
and thiazolin derivatives, yielding nitrogen centered azallyl radicals.

Allyl radicals have long been studiedl by esr, whereas only recently esr
detection of a triazallyl has been achieved.2 The only nitrogen centered azallyl
radical observed by esr in solution is a large, conjugated, hence persistent,
radical.3 Simpler azallyl radicals have been observed only in solids.

Since it was shown that methylthiyl radical (MeS:) not only adds to double
bonds but also abstracts hydrogen atoms,5 we used this process as a suitable
to0l to produce simple nitrogen centered azallyl radicals, starting from ap-
propriate heterocyclic derivatives.

Photolysis of MeSSMe in cyclopropane containing 2-methyloxazolin or 2-methyl-
thiazolin, yields the azallyl radicals (1) and (2): their hfs constants are
given in gauss. Methylthiyl radical abstracts only the methylenic hydrogen in
position 4 (allylic) and not that in position 5 (a to heterocatom), thus
indicating a selective behaviour in the hydrogen abstraction. On the contrary,
when t-butoxyl radical (t-BuO-:) is employed, both molecules produce complex and
asymmetric esr spectra since hydrogens from both methylenic groups (positions U
and 5) are abstracted. Therefore, in addition to (1) and (2), also radicals (3)

and (4) are simultaneously produced.
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The esr spectrum obtained from 2-methylthiazolin with t-BuO-, i.e. the mixture
of (2) and (4), is reported in the Figure. By taking advantage of the selectivity
of MeS:, we could subtract from the lines of this spectrum those of the spectrum
of (2); the interpretation of (L), as well as of (3), could thus be achieved.

The hfs constants of Ha (14.0 G) in radical (3) is smaller than in (L)
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(aHa = 17.0 G). This trend is common to other oxygen and sulphur contalining
radicals and attributed to a distortion from planarity of the sp2 carbon

due to the oxygen atom.6 As a consequence the corresponding sulphurated
radicals, where such a deformation either does not occur or is less efficient,

splittings, despite the greater ability of sulphur in deloca-
7

have larger ay

lizing the unpaired electron.

L

Figure. Half esr spectrum {(upfield) of radicals (2) and (Y4) simultaneously
obtained by hydrogen abstraction from 2-methyl thiazolin by means of t-BuO-
at -100° in cyclopropane. The center of the spectrum of the allylic radical
(2) is indicated by letter a, that of (4) by letter b. Underneath the stick
diagram of the spectrum of (L), obtained by subtraction, is reported. The
spectrum of (2) also shows second order effects.

REFERENCES

1. A. Berndt, in Landolt Bdrnstein New Series, Vol. 9 part b, p. 345, H. Fischer
and K.H. Hellwege Eds., Springer Verlag, Berlin, 1977.
J.K. Kochi, P.J. Krusie, Chem.Soe. (London) Special Publication, 1L7, 24,

(1970). L. Lunazzi, G. Placucci, L. Grossi, J.Chem.Boc. Perk, II, 1063,

(198¢ .

2. F. Bernardi, M. Guerra, L. Lunazzi, G. Panciera, G. Placucci, J.Amer.Chem.
Soc., 1607, 100 (1978).

3. Khun, F.A. Neugebauer, Monatsh.Chem. 16, 94 (1963). K. Watanabe.

R
J. Yamauchi, H. Ohya-Nishiguci, Y. Deguchi, H. Takaki, Bull.Soc.Chem.Japan,
371, 45 (1972). X. Watanabe, ibidem, 1732, 48 (1975).

4. E. Westhof, W. Flossmann, J.Amer.Chem.Soc., 6622, 97 (1975). P.H. Kasai,
D. McLeod Jr., ibidem, 1657, 95 (1973). o

5. L. Lunazzi, G. Placucci, L. CGrossi, J.Chem.Soc.Chem.Comm., 533, (1979).

J. Beckwith, P.K. Tindel, Austral.J.Chem., 2095, 24 (1971).
Dobbs, B.C. Gilbert, R.0.C. Norman, J.Chem.Soc. T&), 124 (1971).
Brunton, K.U. Ingold, B.P. Rober=s, A.L.J. Beckwith, P.J. Krusic,
.Amer.Chem.Soc., 3177, 29 (1977).

L.
J.

A
A
G
J

L (1971). I. Biddles,
88 (1972). B.C. Gilbert,
rk. II, 272 (1973).

T. A. Hudson, K.
A. Hudson, J.

J. Root, J.Chem.Soc. {(A), 2
J.P. Larkin, e

D.
T. Wiffen, Tetrahedron, 867,
R.0.C. Norman, J.Chem.Soc. P

One of the authors (G.P.) thanks the CNR Laboratory of Ozzano Emilia
for generous financial support.

(Received in UK 10 November 1980)



