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group participation and which we include, therefore,
under anchimeric acceleration. In the present case,
neither the large rate factor, nor even the isotope
factor,¥ are as convincing as the absence of products
like V that hydrogen participation is occurring in
the ionization step for III-OBs. Also, the geometry
of III-OBs is such that it seems difficult for ioniza-
tion to occur at Ce without some C-H electron
delocalization in the transition state.

The solvolysis products from III-OBs apparently
arise mostly from the rearranged norbornyl-type
ion VI. However, the distinctly higher propor-
tion of the VIII-structure in the products from
III-OBs than from VII-OBs and VIII-OBs, sug-
gests that some of the product arises at a stage
earlier than ion VI. One of the simplest possi-
bilities is that a hydrogen-bridged species such as
IV intervenes between III-OBs and VI, and this
intermediate can either lead to VIII-product or
rearrange to VI, this in turn leading to its charac-
teristic mixture of VII plus a little VIII.
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SYNTHESIS OF A STABLE BIRADICAL!
Sir:

We wish to report the analysis of a stable bi-
radical (I) which differs from common organic
biradicals.? Common organic biradicals, such as
Chichibabin hydrocarbon, contain two uncoupled
electrons in separate w-electron systems and the
electrons are essentially independent of each other.?
Compound I contains two uncoupled electrons in
the same -electron system. Therefore, it may
exist in a triplet ground state, a postulate which is in
agreement with preliminary MO calculation.*$

Condensation of 2,6-di-t-butylphenol (II) with
Compound III® in H,SO,~HOAc gave a mixture
of  tris-(3,5-di-t-butyl-4-hydroxyphenyl)-methane
(IV) (Found: C, 82.33; H, 10.34; m.p. 240-241°;
Yoex 3580 cm.~1; Amax 277 my, log € 3.79) and its
corresponding quinone methide (V) (Found: C,
82.13; H, 10.03; m.p. 278-279°, Ymax 3580 cm.?
and 1583 cm.™1; Am: 449 my, log € 4.41). V is the
oxidation product of IV by III during the condensa-
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(2) For a review on common organic biradicals, see G. W. Wheland
*'Advanced Organic Chemistry,” 3rd Edition, John Wiley and Sons,
New York, N. V,, 1960, p. 813,
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tion and it may be reduced quantitatively to IV
by zinc and acetic acid. The oxidation of V with
two equivalents of potassium ferricyanide gave I
(Found: C, 83.01; H, 9.69). I crystallized from
benzene in deep purple prisms with metallic
luster, undergoes a series of color changes when
heated and liquefies at 280°. Compound I ex-
hibits an absorption maximum at 442 my in ben-
zene (log e 5.15), a strong infrared band at 1562
cm. ! which has been attributed to phenoxyl
radical,” no absorption in the OH region and 1580~
2800 cm.!in the infrared, and no detectable proton
magnetic resonance within +2,500 7% indicating an
abnormal shielding of the proton resonance by the
uncoupled electrons. Hydrogenation of I in the
presence of Adams catalyst consumed the cal-
culated amount of hydrogen to give a mixture
of IV and V in 969, yield. The reduction in-
dicated no fragmentation during the ferricyanide
oxidation, thus, the structure of I is confirmed.

The paramagnetic properties and a detailed
quantum mechanical calculation of I are being
investigated, respectively, by Professor C. A.
Hutchison, Jr., and Dr. D. Kearns at the University
of Chicago.
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