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PROPELLANES. XVIII, A PROPELLANE FREE RADICAL1
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When suitably chosen functional groups are disposed about a propellane framework, inter-
action may be observed between these groups.z-4 It could therefore be anticipated that in
judiciously chosen propellane derivatives an unpaired free radical would be delocalized over
the whole molecule rather than be confined,by the insulating bridgehead carbons,to the ring in
which it was generated. Molecules containing carbonyl groups are in general readily reduced to
free radicals.”® 2,5,7,10-'l'¢atraoxo|:4.4.4]prope1la-3,8,12-triene6 1 was chosen for preliminary

experiments.

1

Electrolytic reduction of ca. 0.1M solutions in DMF with tert-butylammonium perchlorate

as supporting electrolyte afforded a room temperature esr spectrum (see figure; Varian model
V-4502 spectrophotometer). This consists of a triplet splitting of 2.1 gauss, a second triplet
splitting of 3.3 gauss, and a quintet splitting of 0.12 gauss. The spectrum indicates that the
radical contains two sets of equivalent pairs of protons and one set of four equivalent protons.
The parent molecule has 10 protons and the radical exhibits hyperfine interaction with only 8 of
these. The unpaired electron is therefore delocalized over almost the whole molecular framework.
We tentatively propose the conformation shown in 1 for the radical as well; in it protons
3,4,8,9 are equivalent and are associated with the splitting of 0.12 gauss., The p orbitals on

their adjacent carbon atoms are at considerable angles with respect to those on the carbonyl
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carbons. It is probable that the unpaired electron is localized largely on the four carbonyl
groups.

The splittings of the two pairs of equivalent protons 1la, 14a, and 1llb, 14b may be
rationalized on the basis of their participation in fairly effective 'W-arrangements" of the
type described by Russell and other workers.7 Protons 12 and 13 are presumably those that fail
to give observable splittings since they are so far from the carbonyl groups.

It should be noted that the triplet excitation in triptycene "hops' betwcen the three
aromatic rings though they too are insulated from each other by sp3 hybridized carbon atoms.8

Further work is in progress with respect to the above and other propellane radicals.
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