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ESR OF FLUORENYL AND INDENYL: TWO NEUTRAL NON-ALTERNANT RADICALS
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ESR spectra have been obiained for the fluoreny! and indeny! radicals, 2nd their isotropic proton hfcc have been com-
pared with the predictions of semi-empirical MO calculations.

fTom 7 efectron spin densities and the McConnell re-

Thiere fiave Been several aifempis to observe e I
lationship, are also included for comparison. The UHF

ESR spectrum of fluorenyl(I) but the unsubstituted

radical has apparently eluded detection [1]. Gas phase
electron diffraction has been reported for indenyl(I1)
[2], but we are again unaware of any ESR spectrum.
We by 2% utdimrd slition EOR Spethan ot vt

these neutral non-alternant radicals. Fluorenyl was gen-

erated by the reaction [3] of triethylsilyl radicals with
tTuorenyl bromide; indenyl was obtained by abstract-
ing a hydrogen atom from indens with a ¢-butoxy rad-
ical. The isotropic proton hyperfine coupling constants
for both I and II, checked by computer simulation,

are given in table 1. Theoretical estimates calculated

spin densities were taken from the work of Fjeldstad
and Jensen [4] who attempted to optimise molecular
geometries. The McLachlan results are for a regular
TRUTIRNTY . :

Both sets of caiculations are in reasonable agree-
ment with experiment and enable us to assign the hy-
perfine splittings for indenyl with some confidence.
The values of 25 and 24 for fluorenyl are too close for
the calculations to distinguish between them with any
degree of certainty; similar reservations apply to a,
and gg .

Table 1
Experimental and theoretica] proton hypeifine coupling consiants foi fuotenyl and indenyi

Caqulatedaj

Pasition Exptl. A B
1 139 -12.3 ~136
6. 3 3.98 2277 40 -
h“;@j ;4 091 0.47 1.82
A 4 5 3.76 —2.97 -3
o o : 6 0.64 0.07 1.7
_ ' 1 2.18 : 291 2.6
5@1 I 2 119 - —1021 ~11.72
1 2 4 2.18 -2.23 ' -1.05
' 5 147 - -1.33 -0.57

’ Ea)_ A, c:dc_ulai:ed from McLachla.n spin densitias. B, ca.lcﬂa‘ted_ from UHF spin densities {4], Q2= -25 G.
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" Itis of interest to compare the planar flucrenyl sys- Re‘ferencée o
tern with the isoelectronic diphenylmethyl radical : )
' which can adopt mm-planar conformations. The cou« : n 1 F.A. Neugcbauer and W.R. Gmh  Tetrahedron Letters
- pling constants of diphenylmethyl are afj = 14.7, af;. ~(1973) 1005. ~
=3.7,43=15 and 2§y = 4.2 G [5] . The ratio of the a- . {?] L. Schafer, I. Am. Chem. Soc 90 (1968} 3919.
hydmgen sphttmgs for diphenylmethyl and- ﬂuorenyl .[3] f‘sgu‘ison and R-A. ch“son Chem. Commun. (1968)
~is 1.058 indicating slightly more electron delocalisa- [4] A. Fjeldstad and H.H. Tensen, Acta Clhem Scand. 36
tion in ﬂuorenyl but this is consistent with Hiickel cal- < (1972).1869.

“{5] A.R. Bassindale, A.J. Bowles A. Hudson, R.A. Jacksen,
K. Schreiner and A. Bernd¢, Tetrahedron Letters (1973)
3135

culations on the planar structures which predict a spin
density ratio of 1.087 for the a-position; McLachlan -
calculations predict 1.167. This suggests that any
twisting of the aromatic rings in diphenylmethyl,
which would tend to reduce electron delocahsatmn
'and increase aH , 18 qmte small. -




