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ABSTRAC T

This  paper  p resents  the  resu l ts  o f  e lec t ron  sp in  resonance ¡neasurements
on severa l  t ypes  o f  s tab le  a romat ic  f ree  rad ica ls  suspec ted  as  in te rmed ia tes  in
carbon iza t ion .  Prev ious  observa t ions  o f  ESR hyper f ine  s t ruc tu re  dur ing  the
ini t ia l  stages of carbonizat ion have indicated that stable, neutral  radicals are
produced by  thermal  bond c leavage and rear rangement  o f  the  s ta r t ing  aromat ic
molecu les .  ( l )  For  exarnp le ,  the  phena leny l  (per inaphthy l )  rad ica l  ( I )  has  been
observed to  fo rm dur ing  the-pyro lys is  o f  . - r ro r r rb" "  o f  o "g"n ic  s ta r t ing  mater i "1" .  ( t , z )

We have prepared and rneasured the  ESR spec t ra  o f  the  fo l low ing  s tab le
neutral  radicals:  phenalenyf ( I ) ,  l - rnethylphenalenyl,  l -phenylphenalenyl,
f luorenyl ( I I ) ,  9-phenylf luorenyl,  and biphenyleneal ly l  ( I i l ) .
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The rad ica ls  were  produced f rom organ ic  compounds o f  kmv¿r  s t ruc tu re  by
s i rnp le  d issoc ia t ion  reac t ions  a t  tempera ture  cons iderab ly  be low ord inary
carbon iza t ion  tempe ra tu re  s .

Phenalenyl ( I )  subst i tuted by ei ther a rnethyl  or phenyl group at the
l-posi t ion shows the sarne high stabi l i ty as the unsubst i tuted phenalenyl radical .
This subst i tut ion apparent ly has l i t t le effect on the spin densit ies and, thus, on
the react iv i t ies of the other posit ions in the rnolecule. The ESR coupl ing constants
also próvide inforrnat ion concerning the planari ty of the subst i tuted phenalenyls.

The f luorenyl radical  ( I I )  can be prepared by dissociat ion of i ts dirner
a t  a  tempera ture  h igher  than 250 'C.  Pheny l  subs t i tu t ion  a t  the  9-pos i t ion  resu l ts  in
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large phenyl proton spli t t ings, irnplying essential planarity of the phenyl and f luorenyl
r ing systems.

The high therrnal etabil i ty of the biphenylenealLyl radical (I I I) is consistent
with the fact that i t  can be formed at high temperatures by the rearrangement of
several dif ferent substituted f luorene derivatives. Ou¡,coupling constJ¡ts for
biphenyleneallyl ,agree with those reported by Hau""u"(l) bui arE in very poor
agreement with theory.

The reactivity, conforrnation, and role of these radicals in subsequent
carbonizat ion react ions are d iscussed.
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