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The Diels—Alder reaction—one of the most useful
synthetic transformations in organic synthesis—has been
the subject of a huge amount of theoretical and experi-
mental work in the last 10 years. In spite of this, the
closely related cycloaddition reaction between a conju-
gated enyne and a dienophile, known as the dehydro
Diels—Alder reaction (DDAR), remains relatively un-
known.t Scheme 1 shows a general representation of this
reaction (solid lines), assuming a concerted mechanism
through an allene intermediate (an acid-catalyzed step-
wise mechanism has been proposed for some of these
reactions).

After more than 10 years of working on the synthesis
of natural products by means of Diels—Alder reactions
between styrene derivatives and arynes,? we focused our
attention on the corresponding DDAR between aryl-
alkynes and arynes (Scheme 1).2 In view of the recent
advances made in the synthesis of arylacetylenes, and
the new procedures available for the generation of
benzyne, we envisaged that the DDAR might be useful
for the synthesis of policyclic aromatic hydrocarbons. To
test this hypothesis, we examined the reaction between
the readily available arylalkyne, 1,8-diethynylnaphtha-
lene (1), and benzyne, which we expected would afford
naphtho[1,2-c]chrysene (2) via a double DDAR (Scheme
2). We also considered the possibility that a formal [2 +
2 + 2] cycloaddition between the alkyne units and
benzyne might occur since intramolecular interactions
between the triple bonds of compound 1 have been
reported.*

Diyne 1 was made from 1,8-naphthalene diiodide (3)
as shown in Scheme 3. Transformation of 3 into 5 was
accomplished either in two steps through iodoalkyne 4
or in a one-pot reaction, in both cases using Pd(PPhs),-
Cl, in the presence of Et,NH and Cu to catalyze the
coupling reaction between the iodides and (trimethylsi-
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aKey: (a) (PHsP)2PdCly, Cul, 1.1 equiv of HCCTMS, Et,NH,
58%; (b) (PhsP)2PdCly, Cul, 2.0 equiv of HCC—TMS, Et,NH, 42%;
(c) (PhsP),PdCl,, Cul, 2.8 equiv of HCC—TMS, Et:NH, 30%; (d)
n-BusN*F~, THF, 95%.

lyl)acetylene. Finally, 5 was desilylated by treatment
with n-BusNF/THF to yield 1 in 95% yield.5

For the DDAR of 1 with benzyne, the latter was
generated by two alternative procedures: firstly (method
A), by the thermal decomposition of benzenediazonium
2-carboxylate in a refluxing 1,2-dichloroethane solution
of diyne 1;5 later (method B), by room-temperature
treatment of 2-(trimethylsilyl)phenyl triflate with fluoride
ion” in a THF solution of 1. In both cases, benzopyrene
(6) was obtained as the only isolable product, in 23% yield
by method A and in 30% yield by method B.

Scheme 4 shows a possible mechanism for this unex-
pected transformation. The first step is a DDAR afford-
ing strained cyclic allene 7.8° Strained 1,2-cyclohexa-
dienes have previously been proposed as intermediates
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Scheme 4

either in DDAR,! in base-promoted elimination of HBr
or HCI from 1-cyclohexenylhalides,® in the reaction of
1,6-dibromocyclohexene with magnesium,*! in the py-
rolysis of 6-(chlorocarbonyl)bicyclo[3.1.0]hexane'? or 6-bro-
mo-6-(trimethyltin)bicycl[3.1.0]hexane,*® in the fluoride
ion-promoted elimination of TMS and Br from 1-bromo-
6-(trimethylsilyl)cyclohexene,'* and in the reaction of 6,6-
dibromobicyclo[3.1.0]hexane with MeLi.*> Although the
formation of such strained allenes appears intuitively to
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be a thermodynamically unfavorable process, enthalpy
calculations show that this is not always the case.!®
Subsequently, instead of formation of the expected naph-
tho[1,2-c]chrysene (2) by a second DDAR between al-
lenyne 7 and benzyne, either 7 or the biradical 8 (a
similar equilibrium between a cyclic allene intermediate
and a biradical has been postulated for a related DDAR)f
cyclizes to a o, w-biradical 9, which undergoes hydrogen
migration to afford 6. The cyclization step can be
considered as a Myers’ cyclization (MC),'” but with some
particular features: the starting material is a strained
cyclic allene intermediate rather than a stable, isolable
compound,!® and, whereas in a typical Myers’ cyclization
the o, m-biradical intermediate abstracts a hydrogen from
a donor molecule such as a solvent or 1,4-cyclohexadiene,
in this case the o, m-biradical rearranges to the final
product in a process involving either an intermolecular
hydrogen abstraction or, quite possibly, an intramolecu-
lar hydrogen migration step.

To the best of our knowledge, this is the first example
of a sequential DDAR—Myers cyclization. Further work
to investigate the scope of this transformation is in
progress.
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