J.C.S. CaeMm. Comwm,, 1974

887

Reactions of Lithium Aluminium Hydride with Alternant Aromatic Olefins

By Irseak GraNoTH* and YOFFI SEGALL

(Isvael Institute for Biological Research, Ness-Ziona, Isvael)

Summary 1,1-Diphenylethylene and some 9-methylene-
xanthenesreact readily with lithium aluminium hydride in
refluxing tetrahydrofuran, affording the corresponding
benzylic carbanions.

It has been known for some time that fulvenes! react
readily with lithium aluminium hydride, whereas hepta-
fulvenes! or alternant aromatic olefins such as 1,1-diphenyl-
ethylene (1)2 do not, excluding methylenebenzanthrene.?
Recently, we have observed?® a hydride addition to the exo-
cyclic double bond of 2,7-difluoro-9-chloromethylene-
xanthene (2).

‘We now report that in fact (1), 9-methylenexanthene
(3) and its derivatives (4)—(6) react with LiAlH, in
boiling tetrahydrofuran (THF), producing red solutions
of the corresponding benzylic carbanions. It appears that
in all these cases, hydride attack occurs on the terminal
carbon of the double bond. Thus, pure 1,1-diphenyl-2-

deuterioethane and 1,1-diphenyl-1-deuterioethane were
obtained (80%) in the reactions of (1) with LiAlD, and
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LiAlH,, quenched with H,O and D,O respectively.t The
latter reaction also demonstrated that no proton abstraction
from the solvent took place. Monitoring the reduction of
(1) by n.m.r. spectroscopy, revealed a half-life of ca. 20 min
and completion of the reaction within 2 h.
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Alternatively, since the terminal carbon of the double
bond should be partly negative,4 the hydride attack might
occur on the internal carbon of the double bond (Scheme),
followed by rearrangement to form the more stable car-
banion (9).5° However, rearrangements with radical and
anion intermediates are seldom encountered,® and in such a
situation, aryl rather than hydrogen migration should have
been predominant.®

t The only by-products isolated from these reactions were identified spectroscopically as the corresponding dimers 2,2,3,3-tetra

phenylbutane (10 %) and its 1,4-dideuterio-analogue.
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The present observations may also provide a new syn-
thetic route for specifically labelled aromatic compounds.

Quenching the reaction of (4) and LiAlH, after 10 min
with solid carbon dioxide, led to the acid (7) (50%), m.p.
171°.f Similar acids were obtained from the other methyl-
enexanthenes (3), (5), and (6), though in minute amounts.
These olefins yielded mainly the dimeric products (8).§
This may be an indication to the existence of anion radicals
as the intermediates in these reactions. Anion radicals are
well known in organic chemistry,” especially in aromatic
systems. Nevertheless, such anion radicals are usually
obtained by metal or electrochemical reductions of car-
banions.?»®

The reduction of (6) was accomplished in ether, since
partial hydrogenolysis of the aromatic bromine occurred in
THF. Generally, the reductions of the methylenexan-
thenes (2)—(6) were much faster than that of (1).
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I M+ = 276; & 1-88(3H,s,Me), 7-06 (6H,m,H-Ar), and 875 (1H,br.s,HO).

§ The dimers (8) were also produced when water was used instead of CO,.

They were identified spectroscopically, e.g. (8) (Y = H),

m.p. 153°; MW = 390 (mass spectrum); § 1-68(6H,s,Me), and 6-90(16H,m,H-Ar).
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