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Abstract: In contrast to the rhodium (Ir) rnexhated cyclolsomenzmon of o-alkynyl subsbtuted a-dlawaceto- 

phenones, n-radlahon leads to pnaphthols which ark formed na cyclxzahon of an arylketene mterrn~ate 

The role of a-dlazo carbonyl compounds m orgamc synthesis is well estabhshed 1-4 The Arndt-Elstert 

sequence employs the Wolff rearrangement of an a-dlazoketone to a ketene m the one-carbon homologatlon of 

carboxyhc acids 5 Rmg contraction of cychc dlazo ketones represents a general method for the preparaaon of 

highly stramed small nng compounds 6 a-Dlazo carbonyl compounds are also precursors to metallo-carbenold 

mtermdates when exposed to many metal complexes or salts 7 Rhodmm (II) carboxylates are particularly 

effective catalysts for the decomposmon of Qazo compounds and an mcreasmg number of chemical syntheses are 

based on this catalync methodology - 7 10 Even though much work has been done m tl~s area, very httle attention 

has been pmd to sortmg out the difference m chermcal behavior as a funchon of the expcnmental con&Dons used to 

extrude nitrogen from a part~ular &azo compound Recently, we outhned a method for the construction of &verse 

polycychc skeletons which makes use of the rhodium (IQ acetate catalyzed reaction of a-&au, alkynyl subsntuted 

ketones 11 At about the same tnne, Hoye’s group also described the cyclolsomenzatlon of a-dlazo ketones beanng 

tethered alkyne units using sumlar chermstry I2 We report here the results of a study which contrasts the thermal, 

photochenucal and transldon metal catalyzed behavior of several closely related a-dlaw ketones 

Our previous findmg that o&kynyl subsmuted a-dlazoacetophenone derrvanves produced vmyl carbenolds 

suggested to us that these species rmght be trapped by electron nch n-bonds to @ve mdenyl cyclopropanes Our 

mmal efforts focused on the rhcdmm (II) acetate catalyzed reachon of a-tizo ketone 1 Treatment of 1 with a 

catalytic quantity of RhzOAc4 at 250C in the presence of 2 eqmv of ethyl vmyl ether afforded cyclopropane 2 

(9 1%) denved from a transient vmyl carbenold 13 The thermal reaction of 1 differs slgmficantly from the transmon 

metal catalyzed process Thus, heating a methylene chlonde soluuon of 1 m a sealed tube at 1300C m the absence 

of RhzOAc4 gave naphtho13 m 60% yield The same naphthol was also produced from the photolysls of 1 m 

methylene chlonde Intercstmgly, the closely related dlawmethane denvatlve 4 was found to undergo an entirely 
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different reaction upon thermolysls The major product formed corresponded to dnner 6 which was isolated m near 

quantitanve yield Under the thermal condmons, the reacuon proceeds by 1.3~&polar cycloaddmon of the &azo 

group of one molecule across the acetylemc x-bond of another dlazo compound The mmally formed cycloadduct 

undergoes a proton shift to produce a transient pyrazole (1 e 5) which subsequently mserts into the nelghbonng 

dlazo center to @ve 6 Introducnon of a methyl subshtuent on the &azo carbon s~gmficantly retards bunolecular 

dlmenzatlon and Instead, naphthol formatlon occurs 

6 

The isolanon of a rearranged naphthol from the photolysls turned out to be qmte general We found that the 

Irradiation of dlazo ketones 7-10 afforded naphthols 11-14 m good yield In the case of 10, the lmtlally isolated 

naphtho114 (70%) was treated ulth phenyl isocyanate and the resultmg carbamate denvanve 15 was uneqmvocally 

established by an X-ray crystal structure analysis 

7,A&iopropenyl 
8,R=n-pmpyl 

11, R=lsoPtoPenyl 

12, R=n-propyl 

9, x=CH~ 

10, xro 13,X.CH~ 15 
14,x-o 

Formanon of the naphthol nng can be explaned m terms of a photochermcal Wolffreanangement which 

proceeds to gve an o-allcynyl subsmuted arylketene (16) mtermtiate Subsequent cychzanon of the ketene leads 

to dlrtical 17 which either abstracts hydrogen from solvent (e g 3) or attacks the nelghbonng aromatic nng 

(RZ=CHzXPh) to give the cychzcd product Danhelserl4, LlebeskmdlS, and Moore16 have employed a somewhat 

related reaction for the synthesis of highly subshtuted qumones 4-Alkynyl or 4-vmyl-4-hydroxycyclobutenones 
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were generated by the addmon of an alkynyl or vmylhthlum reagent to a cyclobutentione denvative Thermolysls 

and oxldatlon leads to the 1,4-benqumone via a pathway related to that described m Scheme I I7 Supportmg 

evidence for the proposed mecharusm was obtamed by carrying out the ma&anon of the mazoketone m the presence 

Scheme I 

17 

14 

of 2 eqnv of methanol The isolation of methyl ester 18 m high yield (~90%) proties excellent support for the 

arylketene mtermedlate When the alcohol moiety was attached to the alkynyl group, the photolysls (benzene) 

afforded the novel duner 20 III 8 1% yield as a 1 1-mtxture of c~s/tmns bastereomers The formanon of 20 

mvolves trappmg of the nunally generated ketene with the avdable hydroxyl group 

We are contlnumg to mvesugate the diverse chermcal behavmr of alkynyl subtituted a-&azo ketones and 

the use of these compounds for the formation of more complex rmg systems We will report our findmgs in due 

course 
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