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SYNTHESIS OF 3-BTHnPYRRZOW[3.4-~][l.3lO)UZIN-5.7-DIONE. A D E R M T I W  OF A N W  

HETEROCYCLIC RINO SYSTEU 

Vladimir G. Beylin and Leroy B. Tamsend' 

Department of lledicinal Chemistry. College of Pharmacy, and Department of Chemistry. 
university of Uichigan. Ann Arbor. Michigan 48109-1065. USA 

--The Synthesis of 3-ethylpyrazolo~3.4-~lll.3]oxanin-5.7-dione. a 

derivative of a new ring system, by annulation of 3(5)-ethyl-4-hydroxy- 

5(3)-carbox~idopyrarole with ethyl chloroformate or N.N'-carbonyldiimidazole 

is described. 

mdifications of the purine ring has furnished a number of new biologically active c-unds 

vhich are structurally related to the naturally occurring The replacement of a 

nitrogen atom in the pyrimidine ring with an oxygen a t m  Is of considerable interest since the 

1.3-oxarine ring has been reported to exist in several naturally occurring ccnpcunds including 

4-6 
sape azololl.31oxarine nucleosides. The synthesis of certain derivatives in the azolo[l.3]- 

oxazine ring systems. 5everal imidazo[4.5-d11~.31oxazines~~~ and pyrarolol3.4-Qll1.31- 

O X ~ Z ~ I I C S ~ ~ ~ ~  have already been reported. 

We now wish to describe the first synthesis of a derivative of the new azololl.31oxarine ring 

system, pyrarolol3.4-e][1.3]oxazine. For our initial synthetic approach, we elected to use 

12 3(5)-ethyl-4-hydroxy-5(3)-carbormidopyrarole (1) as our starting material. However, all 

attempts to effect s ring annulation of 1 using standard reagents such as brmmyanogen, chloro- 

formmidine. S-methylthiourea, etc.. were unsuccessful. Ye subsequently found that ethyl chloro- 

1.  E C F ,  DMF/Et,N 

2 .  C D I .  T H F  
HO 

formate (ECP) would effect a ring closure of 1 to furnish 3-ethylpyrszolo[3,4-~11l.310~a~in-5.1- 



dime (2). par this reaction to occur, a tvofold excess of ECP was added to a DMP solution of 1 

(LO -1) containing triethylamine (22 mmol) at -10'C. The reaction mixture was then heated at 

reflux for 2-3 h. The solvent was removed vscuo to give a solid which was washed with 10 ml 

of ice cold water. The precipitate was recrystallized from 9 ml of ethanol to yield 0.85 g (15%) 

of 2, mp 211-220-C. A second recrystallization frcm ethanol. with charcoal, furnished the 

analytically13 pure product 2. mp 220.5-222'C. 

we subsequently found that. a significant increase in the yield of 2 cwld be obtained by using 

the versatile ring closing reagent N,N'-csrbonyldiimidazole (CDI). Yhen 1 (1 -1) and CDI (1.05 

-1) were heated it reflux in diy tetrahydrofuran under nitrogen for 4.5 h. a white precipitate 

was formed in approximately 15 mi" and then gradually redissolved. The solution was then allowed 

to stand at 5-C for 18 h. the precipitate was collected by filtration, washed with 4 ml of ice 

cold water and dried in v- (63%. 0.5 mm Hg) to yield 2 (0.136 g. 15%). Recrystallization of 

this solid frcm ethanol furnished a product with mp, uv. ' H - m ,  ir and RE values essentially 

identical to the product obtained with ECP. 

This facile ring closure using CDI to obtain new heterocyclic ring system is under active ~. ~ ~ ~ - ~ 

investigation in our laboratory. 
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