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Abstract- Treatment of o-azidobenzaidimines with tertiary phosphines in di- 

chioromethane at 0°C gave the corresponding 2,3-diamino-2Windazoie derivatives in 
good yields via rhe Staudinger reaction followed by cyclization of the intermediate 
phosphazide. 

The reaction of a tertiary phosphine with an organic azide to produce an imino- 
phosphorane after nitrogen evolution is known as the Staudinger reaction’. The primary 
imination product, phosphazides, are sometimes isolable and stable but usually they 
lose nitrogen at room temperature or even at lower temperature forming iminophospho- 
ranes. In spite of the important role of iminophosphoranes in organic synthesis the che- 
mistry of the phosphazides has been much less investigated; in fact, while relevant 
examples involving iminophosphoranes have been reported2, there have been no reports 
dealing with synthetic applications of phosphazides, to the best of our knowledge. We 
report here the reactivity of eazidobenzaldimines in the Staudinger reaction, thus pro- 
viding an efficient and general route to 2,3-diamino-2H-indazole derivatives. 

The starting o-azidobenzaldimines (1) were readily prepared as reported previous- 
lys. When a dichloromethane solution of (la) was treated with triphenylphosphine at 

0% for 5h the indazole derivative (2a) was obtained in almost pure form, instead the 

expected cF(triphenylphosphoranylidene)amino benzaldimine. Reaction of the related c- 
azidobenzaldimines (1 b) and (lc) also resulted in smooth formation of the 2,3-diamino- 
2H-indazole derivatives (2b) and (2~) respectively in ca 60% yields4. In addition, com- 
pound (la) reacted with several tertiary phosphines to give the corresponding imino- 
phosphoranes derived from 2-amino-3-phenylamino indazole (2d-g)5, confirming the ge- 
nerality of the reaction. 
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Reagents and cxmditions: 

Scheme 1 
i, R2R3R4P in dichloromethane, 0% 1 h, room temperature 4h: 
ii, HCI HpO/dioxane, room temperature 5h 

Table. Yields of indazolest (2) 

R’ I32 Fl3 R4 % 

a Ph Ph Ph Ph 75 
b 4-MeOCGH4 Ph Ph Ph 60 
C nPr Ph Ph Ph 60 
d Ph NMe2 NMe, NMe2 74 
e Ph Ph Me Me 60 
f Ph Ph Ph Me 67 

“NRPh Ph. NH 
Ph 
I 

N-,,=I;-CCH1- CH,-_P=N-N 

Ph 

(2g) 

t All new compounds described here had spectral and microanalytical properties 
in agreement with the assigned structures. 
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It is significant that aldimines derived from oazidoformil azoles react with tri- 
phenylphosphine in a completely “normal” fashion to give the triphenylphosphoranylide- 
neamino compoundse, with no evidence of indazole formation. Thus, it is clear that the 
benzene ring play a key role in the selective formation of indazole compounds. Acid hy- 
drolysis of (2a) led to 2-amino-2H-indazole (5, Rt=Ph) in 70% yield. 

The formation of (2) can be rationalized in terms of a initial Staudinger reaction 
to give a phosphazide (3) as highly reactive intermediate which cleanly undergoes cy- 
clization by nucleophilic attack of the central nitrogen atom of the phosphazide moiety 
on the carbon atom of the azomethine group leading to the zwitterionic intermediate 
(4). Futher transformations of (4) will lead to the indazoles (2). 

The present method demostrate that the Staudinger reaction of oazidobenzaldi- 
mines affords a new and general entry to a variety of iminophosphoranes derived from 
2-amino-2H-indazoles. Due to the easy access of the starting materials, good yields, 
mild reaction conditions and due to the simplicity of the experimental one-pot proce- 
dure, this synthetic approach compares favourably with other synthetic methodsi). 

HN 
/ R’ 

R*-NC0 
N-N=PPho - N-N=C=N--_RZ 

(2) 
a R’=Ph 
b R’= 4-M-H, 

c R’=n-Pr 

7 

a R’=Pn R== EI 

b R’=Ph R== 4-MeC& 
c R’=4-MeO&H, R==Me 
d R’= 4-M&&H, Rz= 4-K,& 

e R’=n-R R2= Me 

On the other hand, the reaction of iminophosphoranes (2) with aliphatic and aro- 

matic isocyanates in dry toluene at reflux temperature for 4h gave triphenylphosphine 

oxide and the otherwise not readily available fused indazoles (7), the yield of the isola- 

ted product being higher than 60%. The carbodiimides (6) was indeed an intermediate in 
this reaction (as evidenced by IR) but was never present in high concentration. Compo- 
unds (7) were characterized on the basis of their spectroscopic data and mass spectro- 
metry. The ‘H-NMR spectra suggest the exocyclic N-H, e.g. for (7a) the methylene signal 
appeared as a complex multiplet and for compounds (7~) and (7e) the methyl signal 
appeared as a doublet. 
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In conclusion, this work shows for the first time that easily available hetero 
1,3,5hexatrienes bearing a phosphazide moiety at one end and an azomethine group at 
the other, cleanly undergo heterocyclization to give directly iminophosphoranes derived 
from 2-amino-3-alkyl(aryl)amino indazoles, which shown to be useful precursors for 
the preparation of fused indazoles. 
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