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Summary

Cycloprop[b]anthracenes 1, 1a, 1b are prepared in a 3-step synthesis starting from
o-di(iodomethyl)benzene. The key step consists of trapping of o-naphthoquinodimethane
(9) with 1,2-di- and tetrahalogenocyclopropenes (3, 3a, 4b).

In previous communications we have reported the synthesis of 1,1-dihalogenocyclo-
prop[blanthracenes 1 and 1a [1]. The key step involved cycloaddition of
2,3-dimethylidene-1,2,3,4-tetrahydronaphthalene (2) to tetrahalogenocyclopropene 3.
The cycloadduct 4 was first dehydrogenated with 2,3-dichloro-5,6-dicyano-1,4-benzo-
quinone (DDQ) to 5 and subsequently aromatized by treatment with +-BuOK. Several
approaches were directed towards preparation of the parent compound, cyclo-
prop[blanthracene (1b), for example vig reduction of 1 with LiAIH,/AICl; [2] or
cyclopropanation of suitably 2,3-disubstituted-1,4-dihydroanthracenes 5, but none were
successful. A new scheme was then developed based on the trapping of o-quinodimethanes
with cyclopropenes. The only precedent for this approach is the electrocyclic ring opening
of trans-1,2-diphenylbenzocyclobutene followed by addition to tetrachlorocyclopropene
which was used in the synthesis of 1,1-dichloro-2,7-diphenylcyclopropalb]naphthalene
[3]. However, the reaction is not general; in particular it fails with unsubstituted
benzocyclobutene, mainly because of the decomposition of tetrachlorocyclopropene at
the temperature required for benzocyclobutene ring opening.

Since we considered 1,2-dihalogenocyclopropenes potentially explosive [4] it
appeared necessary to generate the o-quinodimethane at low temperature. An elegant
method for this has been used by Sondheimer et al. [5] and worked out in all details
by Roth& Bartmann [6]. o-Di(iodomethyl)benzene (7) is converted to
o-di(2-propynyl)benzene (8) [6]. Upon treatment with +-BuOK in THF/~-BuOH 8
isomerized to the bis-allene at —78°. The latter is extracted with hexane. It cyclizes upon
standing to o-naphthoquinodimethane (9) at ca. 30°. The latter can be trapped by addition
of dienophiles to the cooled solution, which is allowed to warm up to 25°. Roth & Bart-
mann [6] obtained yields of 90-100 %; for trapping with rrans-1,2-dichloroethene, O, and
SO,. The reaction of 8 with O, has also been reported by Gisin & Wirz [7].
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When 9 was generated in the presence of tetrahalogenocyclopropenes 3 or 3a the
corresponding cycloadducts 6 and 6a were formed in moderate yield (7Table). The
compounds were identical to those prepared previously in our laboratory by the route
starting from 2 [1]. Treatment with ?-BuOK afforded the previously described
1,1-dichloro- and 1,1-difluorocycloprop[blanthracenes 1 and 1a. The low yields for
trapping are probably due to the low excess of cyclopropene used, but so far no attempt
has been made to improve this step of the sequence. Despite this drawback, the new
approach towards cycloprop[b]anthracenes is superior to the previous one, since it
requires only 4 steps, starting from cheap, commercial material. In comparison, the
preparation of 2, which had been used in the first synthesis, requires ca. 8 steps alone

(11 [8].

Table. Trapping of 9 with Cyclopropenes®)

Dienophile Excess Adduct Yield
3 5:1 6 23%
3a 4:1 6a 18%
3b 1:1 6b 409,

®}  Conditions according to [6], 5-10mmol scale.
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While this work was in progress we were informed by Billups et al. [9] that a newly
developed synthon, 1-chloro-2-bromocyclopropene (3b) undergoes smooth cycloaddi-
tion to 2. Aromatization of the adduct, first with DDQ, then with -BuOK afforded
cycloprop[b]anthracene (1b). The successful synthesis of 1b terminates speculations that
it might not be capable of existence because of bond fixation [10].

We have repeated the preparation of 3baccording to Billups et al. [9] and confirmed its
structure by reaction with diphenylisobenzofuran. Compound 3b reacted with 9 to form
the adduct 6b, the structure of which was verified by comparison of the spectral data with
those reported by Billups. Additional structural proof was obtained by dehydrohalo-
genation of 6b to 1b with -BuOK under the usual conditions {1] [9].

Experiments involving the trapping of o-benzoquinodimethane, prepared by several
procedures [5] [11] have so far given no positive results.
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