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We wish to report herein the synthesis of 3-hydroxymethyl-7-hydroxypyrazo- 

lo/4,3_d/pyrimidine (I) and 3-hydroxymethyl-5,7-dihydroxypyrazolo/4,3-d/-py- 

rimidine (II) by using a novel procedure which 

thesis of formycin B (ref. 1) and its analogs. 

might be extended to the syn- 
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2-Benzyloxyethylurea (III), m.p. 78', prepared by treatments of 2-hydroxy- 

ethylurea with benzyl chloride and sodium hydride in dimethylformamide was 

converted into N-nitroso-2-benzyloxyethylurea (IV), m.p. 42',Amax (ethanol) 

211 "/" and 235 mu(,logE 4.00 and 3.74), 2 according to the procedure of Kirmse . 

The ethereal solution of IV was treated with 20% aqueous sodium hydroxide to 

give a yellow solution of 2-benzyloxydiazoethane (V) which reacted with dime- 

thy1 acetylenedicartoxylate (1,3-cycloaddition3) yielding the sirupy dimethyl 

3-benzyloxymethylpyrazol-4,5_carboxylate (VI), characterized as VII, m.p.205'; 

max (ethanol) 211 '4" (logt 4.04). Aft er treatment of dimethyl ester VI with 
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hydrazine hydrate, the very insoluble dihydrazide VIII was obtained. By heat- 

ing in O.OlM HCl at 80°, VIII was cyclized to 3-benzyloxymethyl-4,7-dihydroxy- 

pyrazolo/3,4-Upyridazine (IX), m.p. 258', Amax (O.lN NaOH) 277 '9" (log$ 3.781, 

which by hydrogenolysis over paldadium afforded the debenzylated product X, 

not melting below 300'; 1 max (0,lN HCl) 263 y (1ogE 3.74);dmax (0.05N NaOH) 

217 and 274 y (logE4.34 and 3.79). 

Id R’ =R2=OCH3 VIII R’=R*=NHNH* 
M R’=R*=OH 

Xl R’=NHNt+ @=NH2 

Xl R’=qjR*=NH2 X# R’=&jR*=NH2 

Dimethylester VI was treated with methanolic ammonia at room temperature to 

give met&l 3-benzyloxymethyl-5-carbamylpyrazol-4-carboxylate (XI), m.p. 153- 

-154', Xmax (ethanol) 213 ")u (log> 4.16). The structure of XI was assigned in 

analogy to the reported course of ammonolysis of dimethyl pyrazol-3,4-dicarbo- 

xylate4 . Amide XI was converted into the corresponding azide XIII via j-benzyl- 

oxymethyl-5-carbamyl-4-pyrazolcarboxylic hydrazide (XII), m.p. 163',Amax 

(ethanol) 210 "/" (loge 4.10). Azide XIII was rearranged in refluxing ethanol 

to give 3-benzyloxymethyl-4-ethoxycarbolWlaminopyrazol-5-carboxamide (XIV) as 

the predominating product (yield 63%) along with +benzyloxymethyl-5,7-dihydro- 

xypyrazolo/4,3-dpyrimidine (XV) in 23% yield. Amide XIV: m.p. 2l8',amax 

(ethanol) 210 and 2511 y (log< 4036 and 3.53);Amax (0.05N NaOH) 218 and 248~ 

OH 
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IX R = CH20CH2CgH5 X R = CH20H 
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(1ogE 4.19 and 3.94). Compound XV: m.p. 222',hmax (O.lN HCI) 208 and 284 IJU 

(log6 4.36 and 3.83);Xmax (0.05N NaOH) 222 and 302 n)m (loge 4.39 and 3.65). 

By hydrogenolytical removal of benzyl group, XV afforded the expected product 

II, not melting below 300°, Amax (O.lN HCl) 207 and 287 y (logf 4.29 and 

3972) amax (0.05N NaOH) 223 and 307 y (log6 4.35 and 3.66). 

When the rearrangement of azide XIII was carried out in benzyl alcohol at 

loo", benzylurethan XVI was obtained as the sole product, mepo l82-l33', Xmax 

210 and 253 rnp (1ogE 4.37 and 3.49). The hydrogenolysis of both benzylic 

groups of XVI led to 3-hydroxymethyl-4-amino-5-pyrazolcarboxamide (XVII) which 

was isolated by means of chromatography on Dowex 50 (H+) exchange resin as a 

sirupy product characterized with UV spectra,lmax (O.lN HCl) 210 L$JJ (log8 

3.83);Amax (O.lN NaOH) 220 and 250 y (log& 3.94 and 3.85). Cyclisation of 

amine XVI in formamide at 170' afforded the desired product I, m.p. 267-268o; 

Amax (O.lN HCl) 222 and 277 y (logs 3.72 and 3.44);Amax (0.05N NaOH) 228 and 

291 L!?JJ (1ogF 3.70 and 3.43). 

XIV R' = (S2C2H5 j R2 = CH#CH&H5 

XVI R'=CO$R+&;R2=(&o~2~ 

m/ R’ = H ; R2 =CH$H 

Whereas the Curtius rearrangement of azide XIII in alcohols gave corres- 

ponding urethans (XN and XVI) as main products, the analogous reaction of 

3-(2-tetrahydrofuryl)-5-carbamyh-4-pyrazolcarboxylic azide led exclusively to 

3-(2-tetrahydrofuryl)-5,7-di~dro~pyrazolo/4,3-d/pyrimidine (XVIII), m.p. 

270-271';A max (O.lN HCl) 208 and 288 y (10~4.36 and 3.82);Amax 

NaOH) 222 and 302 m)" (1ogQ 4.46 and 3.65). 

All crystalline compounds gave satisfactory elemental analyses. 

The attempts to use the described procedure in the synthesis of 

B are in progress. 
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