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Crantc T-cle: Radical Stabilitilies in Nitrogen Contalning Hetcro-
cyclic Systems

xoorimental Studies in Heterocvelic Radicals

Dr. S
research o
pal eiffort
the neutral radlcals of the molecules imidazole,
ole, indole, and purine. Since Dr. Chang Wdu unfami
experimental techniques of generating and measu
resonence of radicals, the first few months of
anta Cruz were directed towards generating know
initial work yielded the electron sp*n resonanc
lon radical (generated in Su*Ldrlb acid), the a*”
radical {(sulfurie uc*A,i tetracene tion radical {
the semiquinone radical anion {(eir QXLdaL*on)j the
phenoxy radical (phOLOL33i8>9 iime thy
(sulfuric acid), phenaZL:e radical anion (bLecLLoly
nitrobenezene radical anion (electrolytic reduction).
The above preliminary investigations used the bacic
mental methods of radical generation: 1) simple chemical oxication
T duction; 1i) photolytlc gener ration; and 1ii) electrolytic
=¥ Cion., From this point, Dr. Chang went on in attempis Co
the neutral radical from benzimidazole (I)
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radical
The following methods were used in attempting ¢
radical, 211 have been, to date, unsuccessful,
oxidation of a basic soluLi on of benzimidazole
midazole anio ) with potassium ferricyanide eith
by the flow method; ii) Electrolytic reduction
uceotm7trLLL (w1th supporting electrolyte); and
(direct). imilar attempts with imidazole also
Obviously, the generation of these radicals is
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ectrolytic oxidation and reduction of both 4,5~-di; limida-

I) and 1,2- QLmﬁtly13Ld01e (II1) have also been att ed
success. Since the neutral radical of triphb jl azcle
been observed to be generated elther chemically by

1 is the most recent attempts have been to ph Lly=-
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generate this radical.
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This heas as yet proved unsucces
towards low temperature phOLO;y
t-butylperoxide,

The lack of success in generating these
of I, II, and ITI has opened up suéﬂ»sciOWS
perhaps we should expand our search to inclu
in the same compounds, For instance, in the
(I) in addition to the radical written above, s
of I should provide other electronically related
T T 7 -
= > | | TA TN\
; J ] i N
- CHsz - J CHs
the cation and anion radicals neutral radiczl

Simple Derivatives of Benzimidazole

el

Synthetic efforts have begun on the preparation of
methylbenzimidazole and 1,3-dimethylbenzimidazolium perc
Oxi d“*lon and reduction of the former and reduction of ¢

should be easily effected.

Theoretical Studies in Heterocyclic Radicals

ir. T. S. Lee has been working on spinden
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During the late ; cludecd
simple open shell approach hs i i awbacks
cally, a proper wave fun ¥ an elge;
the molecular Hamilt ic and
interactions of thg iso of
operators S, and S £ the se
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eld equations do mot, in the first approximation, yield the
atter and it is necessary to project out the '"unwanted'" portions
of the spin. Mr. Lee has been able to do this in large part using
the theoretical method of Amos and Snyder (J. Chem. Phys., 41, 1773
(1964)). Mr. Lee has prepared the program combination which will
now i) calculate the open shell wavefunctions; 1i) project out
the more nearly correct wavefunction, angd iil) yield spin densities.
Calculations have been performea in ally radical, the radicals from

g

imidazole, benzimidazole, and purine. As an ex amole the calcula-
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tions on imidazole are instructLvu. Below are shown the charge
densities (both alpha and beta electrons) and spin densities in
imidazole radical. Positive spin densities imply alpha spin and

negative beta spin,
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Charge density Spin density
Bond and Orders

The above calculations indicate that unlike the isoelectronic
cyclopentadienyl radical the spin densities in imidazyl radical
are not equal at all locations, in fact the nitrogen goes negative!
Simple rationalization of this result is obtained by examining some

of the resonance structures containing charge transfer.
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Calculation of the same quantities in the benzimidazyl racdical
indicate much the same thing. Calculations will continue on other
related structures. It is hoped that experimental measurements
will support the theoretical findings.

Work over the next quarter will continue along the same lines
as discussed above.

- E. M. Evleth
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