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HETEROCYCLIC SYNTHESIS VIA A TANDEM AZA-WITTIG REACTION/ 

HETEROCUMULENE-MEDIATED ANNULATION REACTION.NEW METHODOLOGY 

FOR THE PREPARATION OF QUINAZOLINE DERIVATIVES. 
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Departamento de Quimlca Org6nlca, Facultad de Clenclas Quimlcas, 

Umlversldad de Murcla, 30001 Murcla, Spain. 

Sunmmry: The aza-KttIg reactlon of lmlnophosphoranes derived from 

N-substituted o-azldobenzamldes or P-lo-azldolphenyl benzlmldazole 

WI th lsocyanates, carbon dloxlde or carbon dlsulphlde, lead to 

functlonallzed 4 13H1-qulnazol lnones and benzlmldazo[l,2-c] 

qulnazollnes respectively. 

The qulnazollne skeleton, when selectively functlonallzed, 1s a bulldIng 

blok for the preparation of numberous alkaloids and substances with pronounced 

blologlcal activities. However, no general and simple approach to 

2-amino-4(3H)-quinazolinones, which are of considerable interest as starting 

material for pharmaceuticals and other biologically active compounds, has been 

so far reported. On the other hand, the aza-Wittig reaction of iminophospho- 

lanes with heterocumulenes 1s a very useful reaction In preparative 

heterocycllc chemistry. Consequently the discovery of novel functlonalized 

lminophosphoranes is important in this respect. 

Continuing our interest in the iminophosphorane-mediated synthesis of 

heterocycles', we wish to describe an useful method for the preparation of 

qulnazoline derivatives by an aza-Wittig reaction of lminophosphoranes (2) - 
with heterocumulenes: e.g. lsocyanates, carbon dloxlde and carbon dlsulphlde. 
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The Qreparatlon of the desired 2-aminosubstltuted-4(3H)-quinazolinones (i) was 

accomplished very easily through the classical Staudlnger reaction of 

N-substituted o-azldobenzamldas (l_) wrth triphenylphosphlne in ether at room 

temperature to give the lminophosphoranes (Z), aza-Wittig reaction of 

iminophosphorane (2) with isocyanates leads to quinazolinones (3)r the yield 

of the isolated product being higher than 93-988. Similarly, compounds (2) 

react with carbon dioxide and carbon dlsulphlde to give the quinazolrne 

derivatives (4) and (I) respectively in good yields. The results are 

summarlsed in the Table. Compounds (z), _ (4) and (5) were characterised on the - 
basis of their spectroscopic data and mass spectrometry. 

We believe that the conversion (2)- (1) involves initial aza-Wittig 

reactlon between iminophosphorane (2) and the isocyanate to yield a 
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carbodlimide as highly reactive intermedlate which undergoes cyclization by 

intramolecular attack of the carboxamlde group on the sp-hybridised carbon 

atom of the carbodilmlde moiety to give (z)2. This assumption is Supported by 

two facts: a) when imlnoQhosQhoranes derived from N,N-dlsubstituted 

o-azldobenzamides were used, the reaction with aryl lsocyanates led to the 

corresponding (o-carboxamldo)phenyl-aryl carbodllmldes and b) the iminophos- 

phorane derived from o-azldobenzamlde was converted into the corresponding 

o-ureido benzonltrlle. Although reaction of carbodlimides with carbono- 
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hyarazlae3 and th~OOa~bOnOhyara~~ae4 have been reported, to our knowledge this 
1s the first example reported of heterocycllzatlon based on the reactlon of 

carbodllmldes with carboxamldes. 

This approach has also shown to be useful for the preparation of the 

otherwise not readily avallable benzlmidazo[l,2-c]quinazoline ring system. 

Thus, iminophosphorane (5) readily available from o-azldobenzolc acid by 

sequential treatment with o-phenylendlamlne and trlphenylphosphlne, reacts 

with aromatic lsocyanates In dry dichloromethane at room temmperature to give 

6-arylamino benzlmldazo[l,2-clqulnazollnes (8) In g00a yields. Similarly, 

compoud (7-1 reacts with carbon dloxlde and carbon dlsulphlde to give (9) and 

(lo) respectively In high yields. 

The above method has the advantage of the easy acceslblllty of starting 

materials, mild reaction condltlons, good yields In the iminophophorane 

preparation as well as in the cyclization step, and versatility for the 

lntroductlon of different substltuents (arylamlno, carbonyl and thiocarbonyl) 

at position 2 of the pyrlmldlne ring. Application of this annulation approach 

to a number of other quinazoline derlvatlves can be anticipated. 
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Table. Qulnazollnes [(3)-(511 and Benzlmldazo [1,2-c 1 

qulnazollnes [ (8)-(lo)]. 

Compounda Rl R2 Yield (%) m.p. ("Cl 

3a 
CH3 

3b CH3 

3c 4-CH3-C6H4 

3d 4-CH3-C6H4 

4-CH30-C6H4 96 

4-Cl-C6H4 98 

CH3 93 

4-CH30-C6H4 98 

96 

233-234 

186-187 

158-160 

156-158 

4a 
CH3 

248-250 

4b 4-CH3-C6H4 84 267-268 

5a CH3 93 274-275 

8a 'sH5 
84 322-323 

8b 4-CH30-C6H4 74 250-251 

8c 3-CH3-C6H4 86 254-255 

9 

10 

76 334-335 

71 308-310 

a All new compounds reported here gave satisfactory elemental analyses. 
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