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In a continuation of earlier workz)

, we now wish to report our results for the
tris-(4-phenyl-3,5-di-tert.-butylphenyl)-methyl radical 1. We wanted to deter-
mine the effect of the strong mutual twisting of the phenyl rings in the biphe-
nyl system upon the spin density distribution and the resonance stabilisation
of the radical in comparison with the unsubstituted Schlenk radical 2. The
rédical 1 was synthesized according to the scheme (2—%2—»2—#@—»1—92—»%)3). The
addition of phenyllithium to the sterically hindered carbonyl groupu) of 25)
was achieveq in high yield. The resulting quinol-hydrazone é, when treated
with zinc and hydrochloric acid in ethanol, is reduced and cleaved at the N-N
bond to produce the crystalline, air-sensitive 2. Thus the 4-phenyl-3,5-di-
tert.-butylphenyl system is available via 5 and § for further synthetic appli-
cations.

A benzene solution of 1 exhibits a reddish-yellow colour and the radical it-
self is stable for months when kept in the dark, in the absence of oxygen.

The low-field half of its EPR-spectrum is shown in Fig. 1.

The spectrum shows 7 groups of lines (a=0.25mT, see Table), which arise through
coupling of the electron with the protons of the inner phenyl rings. (H-2).

Furthermore, each group consists of at least 11 lines with a coupling constant

of 0.01 mT. However, since 1 cannot have 10 equivalent protons (2 11 lines),
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it has to be concluded that the splitting arises from 12 equivalent protons

(2 13 lines). The protons of the outer rings, H-2' and H-3', are the only ones
which could be responsible and would therefore have to show the same coupling
parameters within the linewidth. Due to their low intensity, the two outer 1li-
nes of each group are not visible above the noise and the 13c-hyperfine struc-
ture. The coupling'constant of the proton H-4' is very small and a computer si-
mulation indicated that the best agreement with the experimental value is ob-
tained when a = 0.0020 - 0.0025 mT. The coupling constants of the protons H-2,

6)

H-2' and H-3' were confirmed using ENDOR /. The value for H-4' could not be de-

duced from the ENDOR-spectrum but it was shown that no proton coupling in the

range 0.25 mT to 0.01 mT is exhibited by radical 1.

c
a" [mT] [mT]
2 3 4 2' 3 4'

1]025| — — | 0,01 | 0,001 [0,0025] 2,29

2 10,2499/0,1136 = |0,0438]0,0174 10,0438 -—

‘ c 90255 - |o0277| - - - |2,347

Although the complete assignment of the 13C-coupling constants has not yet
been achieved, the value of 2.29 mT for the methyl carbon C-«£ was obtained di-
rectly from the spectrum. This value corresponds well with the tris-(3,5-di-
tert.-butylphenyl)-methyl radical 2, which was obtained by both Berndt et a1.7)
and usB) but via somewhat different pathways. The H-2 coupling constant de-
creases only slightly in going-from 9 to 1 and the a-values for the protons

H-2', H-3' and H-4' are very small as compared with 28)

. Furthermore, 1 has a
reddish-yellow colour whereas 2 is violet. Thus, one can conclude that the
phenyl rings in 1 show an angle of torsion of approximately 90°. Molecular mo-

dels indicate that the twisting of the phenyl rings in the radical 1 should
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be somewhat greater than the torsion of the phenyl ring relative to the trigo-

nal plane of the methyl-carbon atom in the benzyl radical ;99). The tert.-bu-~

tyl groups in 1 lie more or less above the twisted ring whereas in 10 they

A @ Ce @—c:

1 10
point away from it. The radical 1 is characterized by the values ay_or ¥ By 3

~ 4 . ay_4 whereas normally 2y ~ (2-3). a is found for

ortho aH—para H-meta
the phenyl ring of a benzyl system (the outer ring of 1 plus C-4 can be consi-

dered as being a benzyl type radicallo)).

This descrepancy can be explained by
assuming hyperconjugative interaction between the p-orbital of C-4 and the
C-1'/C-2' bond resulting in the spin density being transfered partially to H-2!

and H-3'. This explanation is in good agreement with Berndt's hypothesis7)

and Pople's calculationsll).
Thus, radical 1 shows no significant additional stabilisation due to m-m con-
Jugation relative to 9. The effect of this upon its dissociation and a compa-

rison with the dissociation of the Schlenk radical 22)

will be the subject of
a further paper.
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