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FACILE RETRO DIELS—ALDER REACTION OF A VINYL LITHIUM COMPOUND
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Abstract: Attempts to generate benzobarrelyne 8 by loss of lithium chloride from 4 resulted in
a facile retro Diels~Alder reaction of the "dimeric" adduct formed by addition of 4
to 8.

A few years ago, we presented evidence for the existence of the bicycloalkyne dibenzobar-
relyne 2, generated by the elimination of 1lithium chloride from 1':2 and trapped by
cycloaddition to various dienes.2 In attempting to extend this work to benzobarrelyne B8, we

discovered an unusual and unanticipated retro Diels—Alder reaction of considerable interest.
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2~Chloro-1,4-dihydro—1,4-ethenonaphthalene 3 was prepared in 30~40% yield and multigram
quantities through the addition of benzyne to chlorobenzene.3 Lithiation of 3 with mpBuli in
THF at -42°C gave a nearly quantitative yield of 4, as shown by quenching with I> to give 5§ in
93% isolated yield, mp 85-86°C,¢ and by quenching with methyl iodide to give 6 in B6% yield, mp
62-63°C.5 THF solutions of 4 are reasonably stable up to room temperature.

Whereas vinyl chloride 3 required temperatures of 350°C for pyrolytic decomposition and
gave a mixture of naphthulene, 1-chloronaphthalene and 2-chloronaphthalene (1:0.8:2),8-8 its
lithio derivative 4 decomposed at a much lower temperature (refluxing THF) and gave naphthalene

as the only volatile product. Thinking that the 1latter reaction might involve an anion-
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assisted retro Diels-Alder reaction,® with the elimination of the unknown species |Li-C=C-Cl],

we heated a THF solution of 4 at reflux for 2 h, then added acetone, hoping to trap this
species. The products were a nearly quantitative yield of naphthalene and the unexpected
tertiary acetylenic alcohol 7.

Evidence for the structure of 7 is spectroscopic. In particular, its !H NMR spectrum
showed a six-proton singlet at & 1.48 for the methyl protons, a broad O-H singlet at & 2.16
(removed with D20), two bridgehead protons at & 4.71 and 4.78, and aromatic and vinyl
multiplets at 3 6.90 (4H) and 7.18 (2 H). The infrared spectrum showed bands for the hydroxyl

group (3592 cm!) and the triple bond (2205 cm1).1°
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A plausible route to 7 is shown. Elimination of 1lithium chloride from 4 i oduces
benzobarrelyne 8 which then reacts rapidly with the starting material 4 to give the "dimeric"

adduct 9. A retro Diels-Alder of 9 would give naphthalene and acetylide 10 which reacts with
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the subsequenily added acetone to give the observed 7 after an aqueous quench. Possible
driving forces for the facile retro Diels-Alder reaction of 9 are the formation of an aromatic
system {naphthalene) and the conversion of an sp? to an sp lithio derivative (9 — 10). 1In
the previous study on dibenzobarrelyne 2,2 a similar addition of 1 to 2 was observed, but the
analogous retro Diels—-Alder reaction did not occur under comparable conditions, probably
because of the lesser resonance energy to be gained by forming the central aromatic ring in

anthracene vis-a-vis the second aromatic ring of naphthalene.
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