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Summary: The aza-Wittig reaction of iminophosphoranes derived from 5-azido-4- 

formyl azoles, with isocyanates or carbon disulfide, leads to func- 

tionalized fused pyrimidines. 

The structural diversity and biological importance of fused pyrimidines 

have made them attractive targets for synthesis over many years. Recent deve- 

lopment of physiologically highly potent purines analogues with interesting 

(antiviral, antiallergic, radioprotective, and especially anticancer) activi- 

ties have promted a great current interest in facile and general routes to 
1 

these molecules in synthetically useful yields . 

On the other hand, the aza-Wittig reaction of iminophosphoranes with 

heterocumulenes e.g. carbon dioxide, carbon disulfide and isocyanates or iso- 

thiocyanates is a very useful reaction in synthetic heterocyclic chemistry. 

Consecuently, improvements which increase the efficiency or enlarge its appli- 

cability are always desirable and the discovery of novel functionalized imino- 

phosphoranes bearing a moiety able to react with the aza-Wittig product is im- 

portant in this respect2. 

In the course of our studies directed towards the synthesis of fused 

heterocycles we had occasion to explore heterocyclization reactions of 

carbodiimides and 
3 

isothiocyanates . We now 

'N 

c 

‘! 
reported a fundamentally, new approach to the 

‘0 E c 
synthesis of pyrazolo[3,4-dlpyrimidines and 

bl 
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1,2,3-triazolo[4,3-dlpyrimidines (8-azapuri- 

nes). Our approach is centred on the aza-Wi- 

(1) (2) ttig reaction of iminophosphoranes with hete- 

rocumulenes to give a 1,3,5-hexatriene moiety 

)(= S a nitrogen atom at one end and 
I 
NR containing 

cumulated double bond at the other, which 

undergoes electrocyclic ring-closure to give the cyclic valence tautomer 
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pyrimidine ring. It has previously been reported that open-chain system type 

(1) undergo ring-closure to give the corr-esponding 
4 

1,3-oxazin-2-one , however 

the heterocumulene was an intermediate in a complex reaction sequence and was 

not isolated. We report here the first preparation, isolation and cpclilation 

of systems of type (21, in which the central C-C double bond belongs to an 

heteroarcmatic ring. Thus, the 5-chloro-4-formylpyrazolc C 3 ) reacts with so- .~ 

dium azide in dimethylsulfoxide at GO°C for- 1 h to give tile S-azido-4-formyl- 

pyrazole which by treatment with aromatic amines in ethanol at loom temperatu- 

re for G h leads to the corresponding 5-azidopyrazoles (43. Compounds (4) 

react with triphenylphosphine in dry dichloromethane at room temperatur-e for 

15 h to give the corresponding iminophosphorane (5). The reaction of (5) with 

isocyanates in dry dichloromethane at room temperature for 4 Ii gave triphe- 

nylphosphine oxide and the fused pyrimidines (61, the yield of the isolated 

product being higher than 60%. When compounds (5) were treated rul~ti! carbon di- 

sulfide in dry dichloromethane at room temperature for 6 h, pyrimidrnes (8) 
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Reagents: i) NaN,/DMSO; ii) A?-NH2; iii) Ph,P; iv) Ar%NCO; V) S,J 
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were formed in high yields. The results are summarized in the Table. Compounds 

(6) and (8) were characterized on the basis of their spectroscopic data and _ _ 
mass spectrometry 5 . 

The mechanism of the conversion (i)----(8) is supported by the isolation _ 
in some cases of t‘ne intermediate (7) and the demostration that is was conver- _ 
ted to the corresponding fused pyrimidine in nearly quantitative yield. 

Table _ Pyrazolo[3,4-dlpyrimidines (6) and (8) from _ _ 

Iminophosphoranes (5) _ 

Compounda Ar 
1 

Ar2 / S Yield % M.P./OC 

6a 'gH5 4-Cl-C694 65 166-167 

6b 'gH5 4-H3CO-C6H4 67 119-120 

6c 'gH5 C2H5 63 178-179 

6d 4-H3C-C6H4 4-H3CO-C6H4 70 132-134 

6e 4-H3C-C6Hq '2"5 51 120-121 

8a 'gH5 s 97 141-142 

8b 4-H3C-C6H4 S 75 152-153 

a All new compounds reported here gave satistactory elemental analyses. 

This approach has also shown to be useful for the preparation of 1,2,3- 

triazolo[4,5-dlpyrimidines. Thus, iminophosphoranes 12,, themselves readily 

available from the corresponding 5-chloro-4-formyl-1,2,3-triazole by sequenti- 

Reagent: i) ArcNCO 
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al treatment with sodium azidc (dimethylsulfoxidc, 60" C, 1 II), ar-omatrc- ami- 

nes (ethanol, room tcmperaiure, 2 11) and trlpheiiylphosphlne (dlcllLo~-omi‘tt-ian~~, 

room temperature, 10 h), react with aromatic isocy<lnatcs in dr-y dicl~lor-ontltha- 

nc at room temperature to grve 1,2,3-triazolo 4,5-d pyr;mLdines ilOj rn qood 
6 yrelds . 

The above method has the advantage of the easy accesrb; L:ty of startrng 
7 materrals , mrld reaction conditions, the good yields rn thi, imi iiopllospl;ol-arlc 

preparation as well as III the c-ycl~zat ran step, and tthc hryh sui.>st~itutlon in 

the pyrimidine moiety. 
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