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The utility of hydrazones as synthons for various heterocycles prompted us to 

investigate the behavior of hydrazones toward isocyanates. We found a new type of 

cycliratron reactions of hydrazones induced by isocyanates. Hydrazlnecarbodithloate 

1 was unreactive by itself and showed no isomerization into a cyclic form(+) under - 

any thermal condrtion. On treatment wlth isocyanates In aprotic solvents, was 

found to undergo a cycllzation reaction to give 1.3.4-th~ad~arolines(1) I" an almost 

quantztative yield. The formation of 1,3,4-thladiazolines(1) is assumed to be a two 

-step reaction consisting of the frrst attack of an =socyanate to C=N bond and the 

second intramolecular addition of a sulfur atom. Possible intermediates(21 are 

proposed in relatmn to the earlier observation of 1:l cyclic adducts in the reaction 

of N-benryl~deneaniline with phenyl isocyanate. In a similar way, 1,2,4-triazolines 

( 6 )  and 1,3,4-thiadiazol~ne(g) were easily prerdr-ed froili 1;ydrazsns;. (21 a:? ( I ! .  

 his cyclzzation reaction was applied to the synthesis of a novel heterocyclrc 

system, 1H,5H-I1,2,4ltriazolo[1,2-al~1,2,4]triazol-,32H-dione. Hydrazone(?) was 

used as a suitable synthon. Treatment of (2) with isocyanates in tetrahydrofuran 

afforded the C Y C ~ L Z ? ~  products(g1 zn high yields. The reaction of (101 wlth sodium 

hydroxide gave 1,2,4-triazolines(ll). Transformatlo" of (111 into fused hetero- 

cycles(g1 was achieved through the cyclization reaction with 1.1-carbonyldlimidazole 

at 120 OC for lh. On the other hand, treament of ( 9 )  with ethoxycarbonyl isothio- 

cyanate afforded 1,2,4-tr~azoline(G). The reactron of (13) with sodium hydrox~de 

yielded a fused heterocycle(l4). N-2 methylation of (14) was attained on the treat- 
ment with diazomethane, affording (151. 


