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Abstract. 1 -(N,N-Diaroyl)amino-4-phenyl- 1,2,3 -la'iazol-5 -yl-methyltriphenylphosphonium 
bromide 2 reacted with potassium t-butoxide or triethylamine in dry toluene giving the very 
stable phosphorus ylide 5. Refluxing of 5 in xylene gave the unexpected 3-aroyl-6-aryl- 
pyrazolo[4,3-d][2,3]benzodiazepines 6 by a Dimroth-like rearrangement of the triazole ring and a 
1,7-electrocyclization of the nia'ilimine intermediate 11. When the xylene solution was not 
rigorously refluxed the 3(5)-aroyl-5(3)-phenyl pyrazole 7 was isolated. The x-ray crystal 
structures of compounds 5d and 6b are also given. 

In continuation of our  work 1,2 on the synthesis of condensed v-triazolo-heterocyeles, some 1-(N,N- 
diaroyl)amino-4-phenyl-v-triazol-5-yl-methyltn'phenylphosphonium bromides 2 were prepared by reacting the 
corresponding 5-bromomethyi-v-triazoles 1 with triphenylphosphine, aiming to synthesize the analogous 
phosphorus ylides 3. The later were expected to give upon a Witfig-type reaction the fused v-lriazolo-pyrazole ring 
system 4, by analogy to the reported 3,4 synthesis of various indole derivatives from 2-acylamino- 
benzyltriphenylphosphonium salts. 
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However, treatment of the phosphonium salts 2 with triethylamine in dry toluene at 25 °C afforded in high 
yields (80-90*/,) the very stable phosphorus ylides 5 as white crystalline compounds. Compounds 5 were also 
obtained in very good yields by refluxing 2 with potassium t-butoxide in dry toluene. The formation of 5 in the 
last case at higher temperatures is attributed to solubility reasons, since at 25 °C both, the phosphonium salts and 
the t-BuO-K + are insoluble in toluene. The structure of 5 was elucidated by means of their spectroscopic 
characteristics 5 and confirmed by x-ray crystallographic analysis carried out in 5d (Figure 1)6. 
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Figure 1. x-Ray molecular structure of5d 6 

Compounds 5 are most probably formed from the phosphorylide 3A, which first should be formed upon the 
action of the base to the phosphonium salt 2. Attack of the ylide carbon of 3A on the carbonyl carbon of the aroyl 
group, instead of giving the Wittig reaction product 4, causes the splitting of the weak N-CO bond, thus giving, 
under an aroyl group migration from nitrogen to carbon and a subsequent proton shift, the very stable 
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Compounds 5 when refluxed in xylene Cop. 140-142 °C) gave in good yields (55-85%) the unexpected 
pyrazolo[4,3-d][2,3] benzodiazepines 6 as yellow crystals. When the xylene solution was not rigorously refluxing 
(inner temperature of the solution ~130-135 °C), instead of compounds 6 the 3-aroyl-5-phenyl-pyrazoles 7 were 
isolated, along with a mixture of other, not yet identified, compounds. It is interesting to note however that, when 
compounds 5 were refluxed in chlorobenzene Cop. 130-132 °C) the same compounds 6 in good yields were 
isolated, although over a longer reaction time (48 h). 

The formation of 6 from 5 requires an opening of the triazole ring and a recyclization to the pyrazole 
intermediate 9 in a Dimroth-like 7,s rearrangement. A subsequent migration of the triphenyl-phosphine group from 
carbon to oxygen might generate the pyrazole anion 10 with an enoi oxy-phosphonium structure 9.1° of the 
hydrazonoyl side chain. Elimination of the triphenylphosphine oxide group would led to the formation of the 
nitrilimine intermediate 11, which may undergo a 1,7-electrocyclization 11 (87r electron) followed by a sigmatropic 
[1,5] hydrogen shift, thus giving rise to the formation of the benzodiazepine ring system. 
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The dependence of the path of the reaction on the ternperature and on the solvent used should be noted. It 
seems likely that the Dimroth rearrangernent, which is necessary for the formation of both, 6 and 7, takes place at 
temperatures 120-130 °C and is independent of the polarity of the solvent. The cyclization to the benzodiazepine 
ring however requires a temperature of at least 140 °C when the reaction is performed in the non polar 
hydrocarbons, such as xylene, whereas in the more polar chlorobenzene this cyclization occurs at 130-132 °C. At 
the intermediate tc~npcratures of 130-135 °C, and when the reaction was carried out in xylene, the pyrazole 7, but 
not 6, was isolated, and this behaviour might be the result of the polar intermediates, such as 9-11, that participate 
in the formation of 6, which require a higher temperature and/or a more polar solvent for their formation and 
stabilization. It is not possible for the moment to propose any mechanism for the formation of 7, since we were 
not yet able to isolate and identify all the products of this reaction, which however is under further investigation. 

Figure 2. x-Ray mol~ular structure of 6b t3 
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The structure of  compounds 6 and 7 was established on the basis of  their spectroscopic data12,13 and for the 
pyrazolo-benzodiazepines 6 was also confirmed by x-ray crystallographic analysis performed in compound 6b 
(Figure 2) 14 . 
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