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Azibenzil (CsHz-CNa-CC-CeHs, I-) reacts with benzyne ia (2) at 41' to give 1-benzoyl-J- 

phenylindazole (&); the l,J-dipolsr adduct apparently formed, J-benzoyl-3-phenylindazole (J), 

undergoes 1,3-migration or/and successive 1,2-rearrangements of its benzoyl group to yield 

3 rather than loss of nitrogen and subsequent carbenic processes. 
lb 

5-Membered ring (Y- 

diazo ketones (5) and 2 however give thermally stable 2-acylindazoles (5 Eq 1)~ 

in these systems, the 1,3-dipolsr adducts (5) undergo spontaneous 1,2-rearrangement of their 

acyl moieties. 
k,d 

A study is now reported of reactions of acetylene derivatives with 3- 

Qli + NyJ3 -& -QfJ (l) 

diazooxindole (g), phenanthrene-9,10-diazooxide (9), and 2-diazocyclohexanone (IO). The 

research objectives were to (1) investigate the products and the mechanisms of the rear- 

rangement, intermolecular, and/or decomposition reactions of the spiroindazoles and 

spiropyrazoles generated, and (2) obtain information which might lead to better under- 

standing of the mechanisms of conversion of J- and possibly 2-substituted indazoles to 

their l-substituted isomers. 
=c 

3-Diazooxindole (8) and henzyne la (2, Eq 2) at 41' in dichloromethane yield 2-carba- 

ie 
moylindazole 12 (yellow, 91%, mp > 3(X0, X=0 at 1740 cm-'). Adduct Jl_ could not be 

detected nor could 12 be isomerized. Migration of the carboxamido moiety in J.& to give 12 

is the first example of sigmatropic[l,5] rearrangement of such a group. The structure of 
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12 was established by synthesis from 3-(o-nitrophenyl)indazole (yellow, mp 170-171'; pre- 

pared from g-nitrophenyldiazomethane and 2) by reduction with zinc and acetic acid to J-(0- - 

aminophenyl)indazole (white, 8346, mp 190-1910), and reaction with phosgene. 

12 
0 

Reaction of 8_ and dimethyl acetylenedicarboxylate (x) at 41' gives N-carbsmoylpyrazole 

lJ_ (Xq 3, white, 83%) mp 249-250'). The result of interest is that in 14, a spiropyrazole 

in which the nucleophilicity of the heterocyclic moiety is severely depressed, sigmatropic- 

Cl.51 rearrangement of the csrboxsmido group occurs. Pyrazole g is thermally stable, snd 

its structure is indicated by its csrbamoyl carbowl absorption at 1730-1740 cm-' and its 

acidic carbamoyl moiety (N-H), conversion by sodium methoxide to a salt which upon acidifi- 

cation regenerates I_& reaction with diazomethane to give isomeric N-methyl (tiite, mp 200') 

and +ethyl derivatives, and base-catalyzed hydrolysis to dicarboxylic acid 16 (white, 

mp > SCCO). 

x2 14 lJ R=CHs; & R=H 

Phenanthrene-9,10-diazooxide (2) adds to2 la (Eq 4) in dichloromethsne at 41' to give 

17 (white, 915, mp 142.5-144', X=0 at 1700 cm-l), the first example of an isolable 3-acyl- 

3-substituted indazole. Adduct lJ_ photolyzes (Hanovia medium pressure mercury lsmp) in 

dichloromethane with 91% extrusion of nitrogen to yield furan (white, 4i'k, mp 156') and 

fluoranthene 0 (grey, 215, mp 208.5). Coupling product s was identified by comparison 

4l 
with an authentic sample; 20 was assigned from its OH absorption (3500 Cm-'& mass spectrum, 

li 
and the similarity of its ultraviolet spectrum to that of fluoranthenes. Thermolysis of 

lo in refluxing cumene or diglyme differs in part from photolysis in that along with forma- 

tion of 2 (31-4746) and 0 (11-21%), nitrogen is retained and poly-N-acylindazole ,21 (ll- 

34%) is produced. 2-Acylindazole 22, the 1,2-rearrangement product of lJ, could not be 
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prepared. Conversion of IJ to Z., though the resultarrt 

lb 

of internucleophilic processes, is 

analogous to conversion of j_ to & and suggestive that the Latter isomerization may not in- 

volve successive 1,2-rearrangements which are totally intramolecular. A further feature of 

I-J is its sensitivity to acid catalysis. Thus trifluoroacetic acid or boron trifluoride- 

etherate transforms lJ rapidly to 1 (-95%). Similarly methanolysis of J-J yields methyl 

ester 22 (white, mp l&O). Polymer 1 is a highly insoluble amorphous white solid (mp > 300') 

whose carbony (1700 cm-') and uv absorption are similar to that of &. Bw+Catd.yZed hy- 

drolysis of 21 yields carboxylic acid &; at - JOOO, a and & are converted to a. 

Q--+&_ 
22 ’ 

e 

22 2, R=C&j 24, R=H 

Addition of 24iazocyclohexanone (ID) to 2 (Eq 5) in dichloromethane at 41' was studied 

in attempts to prepare 2J and/or @. Capture of Pby g is inefficient; however, the reac- 

tion prcduct (ZJ white, 255, mp 226.5’) is a dimer of 6. The structure of 2J is assigned 

from its analysis, molecular weight (calcd 400.46, found 400), carbonyl absorption at 1700 

cm-l, the similarity of its ultraviolet absorption to that of l-acetylindazole, and hydroly- 

sis to w(3-indazolo)-pentanoic acid (28, white, XXI%, mp 126'). Although the mechanism of 
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conversion of 2 and g to 3 is not known, it is likely that 3 and possibly 6 are involved. 

Conversion of 3 to 3 under such mild conditions is similar in type and possibly in mechan- 

ism to formation of 2 from x and reinforces the possibility that isomerization of 2 to & 

might not be the resultant of successive simgatropic processes. 

(5) 

H C02H 

The factors involved in isomerization and intermolecular reactions of 2-acylindazoles 

are being presently studied. 
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