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Abstract - 4-Azidocoumarins 2 as the stable heteroaromatic 
azides possessing a vinyl azide structure suffered 1.5-dipolar 

electrocyclization induced by t-butoxide leading to the farma- 

tion of benzopyrano[3,4-dl-l,2,3-triazol-4-ones 3. .. 

An ability of 1,3-dipoles bound to ;.n vnsaturated moiety toward intramolecular 

1.5-cyclization appears to hold great promise for the preparation of five-membered 

heterocycles.2 In this communication we report a novel example of rarely en- 

countered 1.5-dipolar cyclization with respect to a vinyl azide system,i.e., an 

intramolecular cyclization of 4-azidocoumarins 2 leading to the formation of a - 
benzopyranotriazolone type of compounds 2 .  

in DMSO 
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4-Azidocoumarins hzf,3r4 readily obtained from the corresponding 4-chlorocouma- 

rins ;arf with sodium azide, were stable enough in ordinary solvents 1CHCl3, EtOH, 

THF, DMF, DMSO) even on heating. Coumpounds Z were also stable in conc. H2S04 at 
room temperature, whereas they were shown to be labile in the presence of base. 

It was found that the treatment of 2 with t-HuOK in DMF or DMSO readily gave the 
5 cyclized isomers 3. Thus, a mixture of 2: (4.0 g, 21 mM) and t-BuOK (2.4 g, 21 

mM) in DMSO (80 ml) were allowed to be warmed at 50-60DC for 5 h with stirring. 

Concentration of the reaction mixture followed by neutralization and subsequent ex- 

traction with ether gave a solid product, which was subjected to silica gel chroma- 

tography affording 1.6 g of 33, prisms from THF, mp 282-2859C.  ass. spectral and 
microanalysis data suggested that 2a was isomerized into !a, whose structural elu- -- 

1 cidation was based on the spectral data. In the ir(KBr) and H-nmr(DMS0-d6) 

3 spectra of 3$, the characteristic azide absorption (2124 an-') and C -H proton 

singlet sisnal ( 6  6.13 ppm) of dissapeared. On the other hand, quaternary 

carbon singlet signal at 6 130.3 ppm newly appeared in the 13c-nmr Off-resonance 

spectrum of (DMSO-d6) in place of doublet c3 signal 16 100.2 ppm) of +?_a. Final- 

ly, the ir, uv, and 'H- and 13c-nmr data6 of were identical with those of the 

sample (mp 288-290°C) prepared from 3-(p-toluenesulfonyl)coumarin 4 according to 
the described procedure.' Assignment of the N3-H structure 2 in the Scheme is 
only tentative, since we could not exactly specify the position of hydrogen on 

the triazole three nitrogens. However, the treatment of !a with diazomethane 
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gave the 3 : 1 mixture of the N-methyl derivatives4 (mp 165-167°C and 182-184'C; 

+ 1 3 ms m/z both 210 [M I I, indicating either N -H or N -H structure of Some 

4 physical and analytical data of !$3f are shown in the Table. The yields were 

rather unfavorable, presumably due to concomitant reactions through nitrogen 

elimination to form azirines. 9 

A nvmber of intramolecular cyclization of the vinyldiazomethane derivatives have 

been described including the facile conversion of 4-diazomethylcoumarins in high 

yield, recently reported from this laboratory,1° and the azide group is known to 

be isoelectronic with the diazomethyl substituent. Neverthless, only two papers 

have, to OUT best knowledge, hitherto been recorded on the conversion of a vinyl 

azide structure, l-azido-2-(p-toluenesulfonyl)ethylene11 and 6-azido-l,3-dimethyl- 

uracil. l2 The present thermal isomerization of Z leading to the fused 1.2.3- 
triazoles is assumed to be 1,5-dipolar electrocyclization of a heteroaromatic 

azide anion induced by base. Mechanistic investigation along with similar cycli- 

zation Of analogous heteroaromatic azides are now in progress. 
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