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The continuous interest in the area of the bicyolo[3.1.0] hex-2-en~-4—yl

cat 1on1"4

prompted us to investigate the corresponding benzobicyclo system.
This work reports some results on the solvolyses of 4-chloro-benzo[b]bicyslo
[5.1.0] hex-2~ene (l—Ol) and the perchloric acid catalyszed isomerisation of
the corresponding alcohols (1~OH).

Solvolyses of 1-Cl (mixture of exo amd endo) have been carried out in
buffered and unbuffered agueous dioxsne yielding the unrearranged alcohols,
oxo- and endo-1-OH as well as the internal return product (l-indenyl)-chloro-
methane (2-Cl) (see table).

4s shown in the unbuffered solvolysis the ratio of §-01 increases five-
fold.

In acidic aquecus dioxane solution and under mild oonditioms alcohols
i-0OH undergo only endo —>= exo epimerization. Higher temperatures and pro-
longed reaction times afford inoreased smoumts of the rearrangemeant product,
(1~indenyl)-methanol (g-0H).

Bince all these reactions are accompanied by the formation of small
amounts of naphthalene (;), we irradiated _c_gg_g-;-OB in perohloric acid medium
and we found markedly increased amounts of naphthalens.

Starting with either 1-Cl1 or 1-0H in the above mentiomed reactions the
key intermediate is the bemzo[b]blcyclo[3.1.0] hex-2-en-4-yl cation (4) ana
the epimerization the fastest reaction. )
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Product distributions in the resrrangements ef ].
Run Substrate Oonditions®) Products, % moles (vpo)
Sx9-)}-OH endo-]-OH 2-01 2-0F 3

1 o 6% 10 hres 7341 194 3.8 - <0.5
Ce00,

2 6% 6 hrsy 5345 178 2L 1.9 0.5

3 emde-}-OH 69° 28 hre; 5644 18,9 - 214 0.5
HO10,

4 44°; 10 hrs; 5404 45,4 -~ traces <C.5
HO1D,,

5 44%; 10 hrs; 15.7 10.8 - treces 68.9
nom4; hv

6°) 44% 10 hres 5.7 61.1 - - 1939
hy

a) In dioxame-water.(50% vol.) - rum 6 in p-hexane. All acid cate~
lysed iaomerisatiomns have been performed with 0.3 M 50104. Irra-
diations have been carried out under argone with a mddium pressure

125 W -~ mercury lamp.

b) Mixture of 70% exo, 30% emdo (mmr).

o) Bome miner umidentified reactiom products are also formed.

d) Probably formed from naphthaleme precursor during vpe.

Three ways of cyclopropyl group participation at the catiomic center
are possible., Participation of the rimg fused linkage ol-o, is defavoured
because of its great relative stability. This is supported by receant sheore-
tical computations on the equilibrium geomesry of the bieyclo[3.1.0]hem~a-
oMm-d-yl oation“' &s well as by nmy investigatioms of this catiomn in superacid
media. The two homoallylis participatiens of the bonds G40 end 0,~Gg are
not equivalent, the latter requirimg the less of aromaticlty in the bensze
ring., Therefore only the 05-05 bond is able to homoallylic delocalisatiem
leading thus to products 2 via ien J. However, owing to the unusual stability
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of iom 4 the formatiom of the rearrangement produsts ocours sleowly.

o = d

N oo ‘6
| ho 1 x
1)

3 2

The opening of the 01-05 liakage becomes possible in a oomcerted dle-
rotatory msnner which can be accomplished photochemically. In this way the
cationio naphthalene precursor § can srise which easily umdergoes aromati-
sation. In ion 4, geometrically amd elecironically closely related to
Winstein's outiona. a conrotatory ring epening is precluded and hence a
thermal comcerted pathway is impossible.

In order to prove whether the epenimg of the ring fused linkage ococurs
only vis cation 4, endo-~]-OH has been irradiated without acid in n-hexane
thus eliminating the poesidbility of a catiomic pathway. The irradiation inm
these menpolar, nomienizing conditions yielded 196 naphthalene (or naphtha-
lene precurser). Therefore it may be comsidered that at least 75 of the
naphthalene formed by irradiation in acidic aqueous dioxane arises via cation
4. Bven with this correction the yleld im naphthalene inoreases mri than
hundredfold when compared to the nenirradiated reactiom.

The small smoumss of naphthalene formed im the thermal reaction (even

- at dark) might arise either by a forbidden disrotatory pathway or by another
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way (perhaps a diradical oue).

The exceedingly high free energy of activation needed fer the thermal
formation of maphthalene is further proved by the fimdimg that even at 315°
1-01 yields 95.3% £C1 and ealy 4.7% naphthaleme. Therefore the cyclopropane
ring openimng leading to maphthalene regquires at least 3«5 kcal/mol more tham
the opening leading te 2.

Teking these results imto account, ioa 4 must be uncomparsbly more
stable than Winstein's bicycloe[3.1.0]hexenyl catiom which umdergoes forbiddem
thermal ring openimg at a measurable rate at —33.5°.

Kinetios and investigations regarding substituent effects will be ful-
ly reported in future papers.
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