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Recently there has been considerable electrochemical,1 €.S.T. spectroscopic,1
and synthetic interest2 in electron transfers to organic halides. In this connec-
tion we report that 2- and 3-halotropone radical anions are generally unstable,
giving tropone via a radical path which is unprecedented in the area of pseudo-
aromatic compounds and has potential,synthefic value.

Thus, cyclic voltammetry of 2-iodo- (1;) or 2-bromotropone (2a) in purified

dimethylformamide (DMF) plus 0.1 M tetraethylammonium perchlorate showed cathodic
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a(Y=H); b (Y=D)
peaks at, respectively, -1.240 and -1.210 V,; on either mercury or platinum,
which could not be reversed at any sweep ratej-attfibutable to 2-iodo- (5a) and
2-bromotropone radical anions (§g), followed, in either case, by a cathodic peak
at -1.400 V}fattributable to tropone radical anion (119).

This was confirmed by parallel electrolytic reductions on a platinum grid
directly in the cavity of an e.s.r. spectrometer, whereby the spectrum of 1193
was obtained. Also, starting from 3,5,7-trideuteriated halotropones 1b or 2b, an
e.s.r. spectrum was\obtained which is attributable to 3,5,7-trideuteriotropone
radical anion (11b).

S’icrocoulometry revealed that tropone is formed in an overall monoelectronic
process, which is best explained by the radical mechanism at the scheme, where
RH is a general hydrogen donor.

The behaviour of 3-chlorotropone is strictly similar to that above, the

mechanism at the scheme requiring 12 in the place of ¢ P
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In contrast, 2-chlorotropone (;e,) gave a cathodic peak at -1.350 V,‘Fattributa-
ble to 2-chlorotropone radical anion (Zg) which proved to be less unstable than
either Sa or 6z, giving 10g only as a minor by-product, the main decaying process
being under investigation. E.s.r. spectroscopy so far revealed only the presence
of 119, besides unidentified signals. Parallel observations were made with ;B.

Finally, 2-fluorotropone (ig) gave a cathodic peak at -1.440 Vfrattributable
to 2-fluorotropone radical anion €§9) which proved to be the most stable of all

rgdicals above, its e.s.r. spectrum being easy to record?ﬁhno trace of tropone
being detectable.

Whilst it is clear that the driving force for the radical processes at the
scheme is contributed by the weakeness of the carbon-heavy halogen bonds, the fact
that 12 is easily formed from 3-chlorotropone radical anion whereas lg is reluc~
tant to give 22 do not conform to recent theories relating the position of highest
reactivity for aromatic compounds to that of highest spin density.4 In fact, with

cycloheptatrignone radical anions the spin density is generally maximal at 02

and minimal at C3.5
We currently pursue both goals of stabilizingﬂgzand 12 in a solid matrix for

spectroscopic purposes and trapping lg with nucleophiles as a general approach

to so far unaccessible 3-substituted tropones.
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‘!ith respect to the s.c.e..  Instrument limits : 400 Vs .  The spectrum consists
of 26 lines from which computer analysis gave hfsec 8.6, 5.0, 0.77, and 1.2 G for,
respectively, H,, H,, D_, and D,.™ The spectrum consists of four blocks of three
lines each in tﬁe rélatgve inteZsity ratio 1:2:1, giving hfsc 20.0, 5.0, 5.0, and
8.6 G for P, H, H_, and H,, respectively. This is supported by the e.s.r. spectrum
of 8. Standaré IHBO calcuZations,wgich were found to reproduce nicely hfsc values
for 3-methoxytropone radical anion, could not be carried out for.§g because of a
poor choice of the initial density matrix by the Hiickel method. This was overcome
by the choice, as the initial density matrix, of that obtained by the standard
INDO method for closed shell 2-fluorotropone, suitably modified for addition of
one electron, to give fully planar 8z with regular heptagon geometry, whereby we got
20.0, 2.82, 5.48, 3.41, 1.05, and 8.11 G for F. H3, H,, H5, He, and H7, respectively
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