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Abstract - The dehydrogenative cyclization of 5-(N-arylaryl- 
midino)-1.3-dimethylbarbituric acids with diethyl azodicarb- 

oxylate afforded pyrimidoI4.5-~][1,4,6lbenzoxadiazocines, a new 

class of heterocycles. 

We have previously described that the reaction of 5.7-dimethyl-2-phenyloxazolo- 

[5,4-d]pyrimidine-4,6(5H,7H)-dione with arylamines gives 5-(N-arylbenzamidin0)- 

1.3-dimethylbarbituric acids (I), whose dehydrative cyclization with thionyl chlo- 

ride offers a facile synthetic route to normally inaccessible 9-aryl-8-phenyl- 

theophyllines. AS part of a program directed towards the further synthetic ex- 

ploitation of I, we now wish to report a simple synthesis of pyrimido[4,5-:I- 

[1,4,6lbenzoxadiazocines, a new class of heterocycles, by the dehydrogenative cy- 

clization of I with diethyl azodicarboxylate (DAD). The pyrimidobenzoxadiazocine 

system would be of medicinal interest as potential hypnotics, sedatives or psycho- 

tropics since the structure is closely related to benzodiazepine. 

Treatment of the appropriate Ia-e(2.5 mmol) with DAD(100 -01) at 160°C for 5 min, 

followed by dilution with ethanol caused the separation of the corresponding pyri- 

mido[4,5-~1[1,4,6]benzoxadiazocines (IIIa-e) in 42-798 yields as colorless crys- 

tals.2 This reaction was equally applicable to other barbituric acids (If-i) to 

give the corresponding pyrimidobenzoxadiazocines (IIIf-i) in 54-828 yields (Table) 

The structure of I11 is isomeric with that of oxazetinopyrimidine (IV), pyrimid- 

oxadiazine (V) or pyrimidobenzoxazepine (VI), however, the possibility of these 

heterocyclic systems was readily eliminated by the following spectral evidences. 



Ia-i IIa-i 

1 2  a: R =R =H 
1 2 b: R =H, R =C1 
1 2 c: R =H, R =Br 
1 2 d: R =H, R =Me 
1 2 e: R =H, R =OMe 

DAD : N-COOEt 1 2 
II f: R =c1, R =H 

Me N-COOEt g: R 1 =Br, R 2 =H 

HN-COOEt 
1 2 h: R=Me, R = H  

111a-i R~ DADH~: I 
HN-COOEt 

2 i: R ~ = O M ~ .  R =H 

  able Pyrimido [4,5-bl [1,4,6lbenzoxadiazocines (1111 

compounda Recrystn. Mp('C) Yield(%) 
Solvent 

IIIa 

IIIb 

IIIC 

IIId 

ZrIe 

IIIf 

1119 

IIIh 

IIIi 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH-DMF 

EtOH 

EtOH-DMF 

a Satisfactory analytical and spectral (IR, 'H-NMR, MSI data were obtained 

for all compounds. 
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Namely, the existence of a marked secondary amino absorption band at 3350-3400 cm-I 

in the IR spectra ruled out the structures of IV and V, while the presence of a 

characteristic AB and A2B2 Splitting pattern for the compounds IIIa-e and IIIf-i, 

1 respectively, in the H-NMR spectra excluded the structure of V I . ~  Although the 

structure I11 is tautomeric with that of 111'. the tautomerism is not clear at 

present. 

The reaction of I with DAD leading to I11 would proceed through the initial forma- 

5 tion of the Michael-type adduct (11) and subsequent dehydrogenative cyclization 

accompanying the liberation of diethyl hydrazodicarboxylate (DADH2), which could 

actually be isolated from the filtrate. The formation of 11 was suggested by the 

previous finding that the reaction of 2-aminonaphthalene with DAD gives 2-amino-l- 

(1.2-dicarbetho~yhydrazino)naphthalene.~ Although several dehydrogenative cycliz- 

ations on the syntheses of heterocyclic systems have been reported, the reaction of 

I with DAD to give I11 may be the first example in which DAD has employed directly 

in the synthesis of 8-membered heterocycles. 
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