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A. S. Monahan, J. D. Freilich and J-J. Fong
Department of Chemistry, University of Connecticut, Storrs, Connecticut 06268
(Received in USA 26 February 1970; received in UK for publication 6 April 1970)
In the past indenes have been shown to be products of rearrangement of
phenyl-substituted cyclopropenes.1 For example, 1,2,3-triphenylcyclopropene

rearranges to 1l,2-diphenylindene in the presence of acid,lb transition metal

1d t.1le

catalyst, or ligh We have recently been exploring reactions of the

title compound, 1, some of which show analogy to previous work.
When 1 is treated with one mole of CuBr in refluxing ethanol,2 rearrange-
ment takes place to give an 85% yield of 3-ethoxy-l,2—diphenylindene,2;3 10%

of 2,3-diphenylindanone,3, and a trace of 2,3-diphenylindencne,4. Similarly,
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with AgNO32 1 gives 40% of 2, 30% of 3, 5% of 4 and 20% of benzaldesoxybenzoin,
5,“ Control experiments with AgNO; show that 2 and 3 are interconvertible and
oxidized in small amounts to 4 while 5 does not cyclize under the reaction con-

z give at the most a trace of compound 2

ditions. In contrast 1 or 1 and ZnBr,
plus recovered starting material. Finally, irradiation of a solution of 1 in
benzene under nitrogen with 3500 K lamps using a Pyrex filter gives a 70%
yield of 2.

The reaction pathway is significantly altered when 1 is treated with
FeCl3.2 The products obtained are 4 (50%); 1,2,3-triphenylecyclopropene, 6,
(20%) and only trace amounts of other components. The same reaction takes
place when 1,2,3-triphenylcyclopropenylium tetrachloroferrate,?,5 is treated
with one equivalent of base under the reaction conditions. Compound Y4 repre-

sents an oxidation product and 6 a reduction product. However, we feel that
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this oxidation-reduction is not directly coupled since 6 but not 4 is formed in
about the same amount when 7 is heated in ethanol without base. Also in the

presence of FeCl 1,2,3-triphenylecyclopropenyl bromide is reduced to 6 in 40%

21
yield. If we were to assume that (1) the usual Friedel-Crafts reactionll fol-

lowed by oxidation is taking place and (2) that 1 and/or 3-hvdroxy-1.,2,3-tri-

phenylcyclopropene are the initial intermediate(s), then 2 and l-ethoxy-1,2-

diphenylindene3

and/or 3 and 1,2-diphenylinden-1-0l would be considered fur-
ther along the reaction route to 4. However, none of these comnpounds can be
detected in more than trace amounts in the tlc of the crude reaction nroduct,
Furthermore, none of these compounds is oxidized to 4 in more than 25% yield
by even two moles of FeCl3. These results leave open a number of pathways for
the reaction of 1 with FeCly to give &,

Studies of the mechanisms of the reactions described, the reactions of
other metal salts with cyclopropenes and relevant mass spectra are in progress.
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2. Except for the nhotochemical reaction, the same conditions were alwavs em-
ployed utilizing one mole of the metal salt: there was no attemnt to run these
reactions under anhvydrous conditions or an inert atmosphere.

3. All new compounds have satisfactory analvses and soectra.

4. This compound has been reported as the ring-opening onroduct of 3-hydroxv-
1,2)3—triohenylcvcloorooene by R. Breslow and C. Yuan, J. Am. Chem. Soc., 30,
5991 (1958).

5. This compound was revorted by C. . Coffey, J. Am. Chem. Soc., 84, 118
(18682). Coffey did not fully chavacterize the salt but microanalvsis confirms
the molecular formula that he opronosed. Its infrared sonectrum is identical

to that for 1,2,3-triphenvlcyclonrovenylium bromide.



