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Abstract: In contrast to the rhodium (II) mediated cycloisomenzation of o-alkynyl substituted a-diazoaceto-
phenones, radiation leads to -naphthols which are formed via cyciization of an arylketene mtermediate

The role of a-diazo carbonyl compounds 1n organic synthesis 1s well established 1-4 The Arndt-Esstert
sequence employs the Wolff rearrangement of an a-diazoketone to a ketene 1n the one-carbon homologation of
carboxylic acids 3 Ring contraction of cychic diazo ketones represents a general method for the preparatnon of
highly stramned small nng compounds 6 «-Diazo carbonyl compounds are also precursors to metallo-carbenord
intermediates when exposed to many metal complexes or salts 7 Rhodium (II) carboxylates are particularly
effective catalysts for the decomposition of diazo compounds and an increasing number of chermical syntheses are
based on this catalync methodology 7-10 Even though much work has been done 1n this area, very hittle attention
has been paid to sorting out the difference 1n chemical behavior as a function of the expenmental conditions used to
extrude nirogen from a particular diazo compound Recently, we outlined a method for the constructon of diverse
polycyclic skeletons which makes use of the rhodium (II) acetate catalyzed reaction of a-diazo alkynyl subsututed
ketones 11 At about the same time, Hoye's group also described the cycloisomerization of o-diazo ketones bearing
tethered alkyne units using stmilar chermistry 12 We report here the results of a study which contrasts the thermal,
photochemucal and transitton metal catalyzed behavior of several closely related o-diazo ketones

Our previous finding that o-alkynyl substituted a-diazoacetophenone derivatives produced vinyl carbenoids
suggested to us that these species mught be trapped by electron rich n-bonds to give indenyl cyclopropanes Our
mitial efforts focused on the rhodium (IT) acetate catalyzed reaction of a-diazo ketone 1 Treatment of 1 with a
catatytc quantity of RhpOAcy at 259C 1n the presence of 2 equiv of ethyl vinyl ether afforded cyclopropane 2
(91%) derived from a transtent vinyl carbenoid 13 The thermal reaction of 1 differs significantly from the transition
metal catalyzed process Thus, heating 2 methylene chlonde solution of 1 1n a sealed tube at 1300C 1n the absence
of RhpOAc4 gave naphthol 3 1n 60% yield The same naphthol was also produced from the photolysis of 1 1n

methylene chlonde Interestingly, the closely related diazomethane denvative 4 was found to undergo an entirely
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different reaction upon thermolysis The major product formed corresponded to dimer 6 which was 1solated 1n near
quanttatve yield Under the thermal conditions, the reaction proceeds by 1,3-dipolar cycloaddition of the diazo
group of one molecule across the acetylenic n-bond of another diazo compound The mihally formed cycloadduct
undergoes a proton shift to produce a transient pyrazole (1¢ 5) which subsequently mnserts into the neighboring
diazo center to give 6 Introduction of a methy! substituent on the diazo carbon significantly retards bimolecular
dimerization and nstead, naphthol formation occurs

The 1solation of a rearranged naphthol from the photolys:s turned out to be quite general We found that the
irradiation of diazo ketones 7-10 afforded naphthols 11-14 1n good yield In the case of 10, the imnally 1solated
naphthol 14 (70%) was treated with phenyl 1socyanate and the resulting carbamate derivative 15 was unequivocally
established by an X-ray crystal structure analysis
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Formation of the naphthol ring can be explained 1n terms of a photochermical Wolff rearrangement which
proceeds to give an o-alkynyl substituted arylketene (16) intermediate  Subsequent cychzation of the ketene leads
to drradical 17 which enther abstracts hydrogen from solvent (e g 3) or attacks the neighboring aromatc ring
(R2=CH;XPh) to give the cychzed product Danheiser!4, Liebeskind!5, and Moore 16 have employed a somewhat
related reaction for the synthesis of highly substituted qunones 4-Alkynyl or 4-vinyl-4-hydroxycyclobutenones
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were generated by the addition of an alkyny! or vinyllithium reagent to a cyclobutenedione derivative  Thermolysts
and oxidation leads to the 1,4-benzoquinone via a pathway related to that described in Scheme I 17 Supporting
evidence for the proposed mechanism was obtained by carrying out the 1rraciation of the diazoketone 1n the presence
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of 2 equiv of methanol The 1solation of methyl ester 18 in ugh yield (>90%) provides excellent support for the
arylketene intermediate  When the alcohol moiety was attached to the alkynyl group, the photolysis (benzene)
afforded the novel dimer 20 1n 81% yield as a 1 1-muxture of cis/rans diastereomers The formation of 20
involves trapping of the imnally generated ketene with the available hydroxyl group
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We are continuing to investigate the diverse chemical behavior of alkynyl substituted a-diazo ketones and
the use of these compounds for the formation of more complex ring systems We will report our findings 1n due
course
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