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Abstract-The synthesis of 3-ethylpyrazoloi3.4-e][l.3]}oxazin-5,7-diocne, a

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

5(3)~carboxamlidopyrazole with ethyl chloroformate or N,N'—carbonyldiimidazole

is described.
Modifications of the purine ring has furnished a number of new biologically active compounds
which are structurally related to the naturally occurring purines.1_3 The replacement of a
nitrogen atom in the pyrimidine ring with an oxygen atom is of considerable interest since the
1,3-oxazine ring has been reported to exist in several naturally occurring compounds including
some azolo[l,3]oxazine nucleoslde5.4_6 The synthesls of certain derivatives in the azolo[l,3]-

oxazlne ring systems, e.q. several imida20[4.5-d_][1.3]0}:&21“&51'8

oxazinesg_“ have already been reported.

and pyrazolo[3.4-d4][1.,3])-

We now wish to describe the first synthesis of a derivative of the new azolo[l,3]oxazine ring
system. pyrazolo[3,4-e][l.3)oxazine. For our initial synthetic approach, we elected to use
3(5)-ethy1—4—hydroxy—5(3)—carboxam‘.l.dopyrazolelz(_l_) as our starting material. However, all
attempts to effect a ring annulation of 1 using standard reagents such as bromocyanogen, c¢hloro-

formamidine, S-methylthicurea, etc., were unsuccessful. We subsequently found that ethyl chloro-
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formate (ECF) would effect a ring closure of 1 to furnish 3-ethylpyrazolo[3,4-e][l.3]oxazin-5.7-
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dlone (2). For this reaction to occur. a twofold excess of ECF was added to a DMP solution of 1
(10 mol) containing triethylamine (22 mmol) at -10°C. The reaction mixture was then heated at
reflux for 2-3 h. The solvent was removed in vacuo tc glve 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 (75%)

of 2, mp 217-220°C. A second recrystallization from ethanol, with charcoal, furnished the
analytica11y13 pure product 2, mp 220.5-222°C.

we subsequently found that. a significant increase in the yleld of 2 could be obtained by using
the versatile ring closing reagent N,N'-carbonyldiimidazole (CDI)}. Wwhen 1 (1 mmol) and CDI {1.05
mmol) were heated at reflux in dry tetrahydrofuran under nitrogen f£6r 4.5 h, a white precipitate
was formed in approximately 15 min 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 vacuo (63°C, 0.5 mm Hg) to yield 2 (0.136 g, 75%). Recrystallization of

this solid from ethanol furnished a product with mp, uv, 'H-nmr, ir and Rf values essentially
identical to the product obtained with ECF.
This facile ring closure using CDI to obtaln new heterocyclic ring systems is under active

investigation in our laboratory.
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. % max.nm(f): (pH 1) 232 (8900), 269(4170); (pH 7) 232 (8900), 269(4100): {pH
11} 242 ({13200), 265 (sh, 5800). IR (KBr, cm_l):3250. 3000-2900, 1760, 1625.
1H—NHR (Dmgﬁ): & 13.95 (s, 1H, Nl"H)t 11.88 (s, 1H. “5_"1): 2.7 (g. 2H,

CHZ): .30 (., 3H, 01{3). Ms(m/z): 181 (M). 138, 109, 83, 70, 55. R by tlec

£

0.76 (CH2C12: CH30H/5:]./V:V). Anal. calcd. for C,,H..'N303: C,46.40; H,3.87; N,23.20.

found: C,46.37; H,4.06; N,22.98.
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