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BENZOLOGS OF ALLOPURI NOL: SYNTHESIS OF 

PYRAZOLO E,3-4 AND ~,4-f~QUINAZOLINONES’~ 

Ed&m-d Cuny, F.W.Lichtenthaler* andAlfred Moser 

tinvsnient syntheses of pyrazoloC4,3-S]quinazolin-5(6H)-one Cl), its 
xanthine oxidase metabolite 4 and the [3,4-f] analog 2 have been ds- 
veloped, involving anellation of the pyrimidine ring onto aminoindazol- 
carbxylk acida 2 and l8, or attachment of the pyrazol portion ontQ 
quinazolinone 31 via intramolecular azo coupling. 
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by: A, FeS.04/25 % aqueous NH~, in ethanol/water, 0O"C, 18 h 
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. -B, Ac2O/liQAc, 25OC, 

2 - B h. -cc, chloral'hydrate/N820H.HC1/Na2SO4 in dil. HCl, loO°C, 2 min. - D, cont. HNO3/ 

cont. H SO 2 4' 
loo°C, 2 h. -E, CrO3/conc. H2SC4, 5OC, 20 tin, followed by CH2N2, O°C, 30 min. 

in 

1 d. 

h, 

- 

- F, KMn04 in tBuOS/H2O, So'C, 6 h. - G, cont. H2S04, 8o°C, IO min. -H, 10 $ Pa/C, I-l2 

water. 

A- 

- I, IO % Pd/C, 85 % aqueous NH2NH2 in ethanol, BO"C, 4 h. -K, 6 N @EL, loO”C, 

\ 
j_, 10 % H202 in dil. NaOH, 100°C, 10 min, followed by acidification (pH 5) and CH2N2 

treatment. - M, \ 35 % dqueous EZBF4 in EtOAc, NaN02, 5OC, 90 min. - N, HCONH2, 140°C, 4.5 

then I.5 h at'180'C for 2 and 2; cyamgen in methanol ox ethanol, O°C, 5 h for &z and Af. 

0, urea, 140°C, 1 h. -P, pyridine, 20°C, 12 h or Et4NOAc/CHC13, 20°C, 1 h. 



Of the two wnozivable eroakes for am&ructing the ~az4Qo[4,3-g]quinazoline ring system, ihe 

ellationofthe pyrimidine ringant a suitably substituted hdazolwas ocnsi&redmareprunising 
8) 

and Was materialized with readily acc~ssible'~) 5_methyl-6-nitrainaazol (g) as the educt and 6-a11kn0- 

indazol-5-carbxylic acid (2, as the key m. 

Ikareacticln ~9") wxe elaborated for the czrwersion 5 + 2, of kich the Cz03-oxidatim of N'- 

aatylaQ+d $j (Le. 2, m.p. 185OC, 90 %) to the nitroindazol-carbx ~lic acid12) and ensxing in situ 

esterificatia with diazn&hane to 8 (m.p. 162*C, 37 %I pr0ved to be less efficient, affording g hp. 

283OC after sublimation to rxzdles at 2EO°C, 69 % for 0 -+ 2) in 23 % overall yield. In the alter- 

M~pathway,oxidationand 

241-242OC, 76 %13) 

reductLcn s-were mwzsed to give2 in 49 % overall yield viag (m.p. 

, a (m.p. 243-245*C, 93 %) and pxnwganate oxidation to 12 [dec.-3oo°C after sub- 

limaticx-ltoIle&ke at 215OC, 69 %) with ensufng zwnzwalof the acetylgroqe by acid (g-&quant.). 

Niementowski typz raaetion.~'~) readily 0onverted 2 into Wra~lo'~4,3-gJ~azol~s, fornunide 

yielding 2 Imp. z 330°c, 72 %15) 1, urea a=i=swndjWy affording the respective 'I-ox0 analog i (m.p. 

z 330°C, 55 %). Similarly, actbn Of cyan0gen a methanalic or ethaxolic solutions of 0 gave the 

respxtive 2-nethoxy-(2, dec. at280°C after subl- to needles at230°C, 60 %) and2-ethoxypyrazolo- 

quina~linones (& m.p. > 3ZO°C after s&l.- 170°C}. 

bnatr~~tion of the ~razolo[3,4-fjquinazolinow systen 2 was effected via wa b&pen&x p=parative 

routes, the first involving the arellation of a p@midine rinq ontu readily availableY3' L-&O- 

indazol~ (28 %yieldover fiw stqs), the-other mrisingattaclrmentof the pyramlpxtiancmtc 

the equaLy ~11 acces~ible'~~ 6-nWhyl~azolincne 20 in four steps and an averall yield of 25 %. - 

!Ib five-step oxversicnf-5 +kj inwlved the intrtxhuztion of the carbxylic acid function at C-7 by a 

p~~~M~~prwiouslyue.edby Satubyer") for the synthesis of isatin, i.e. reactian of~withchloral 

hydratefiydroxylami~ to the N-a+1 derivat-ive (5, m.p. 199-2Ol'C. 79 %I and ensuing sulfuric 

acid-indu0ed cyclizaticn to thz. pyrazolo-isatin E (m.p. > 3oo°C, 85 %I. Subsequent oxidative ring 

cleavage afforded 6-aPninoindazc+carbxylic acid Q, m.p. 177OC dec., 87 %I, which via its ester u 

(In+. 179~181°C, 74 %'8) 
- 

folxExnide'9). 

) ms readily oxnvWzed into 2 (m.p. 325-327OC, 74 8) by beating with 

The alternate route g -t 2 was initiated by nitration to &l (m.p. 3O4-3DoS°C, 67 %20)), 

follcv& by reduction to the 5-W derivative g (m-p. 26~+261OC SC., 82 %I anddiazOtization in the 

presence of HW4 to the stable diazcariun El-rate & (pale green crystals, m.p. 15Pc dec., wt.), 

andwas cwcludedbypyr5dsle- or tetraethylammniwnacztate-inducpd intrmlecular az~a~~lling (& + 

2, 49 %I. 

B~aluation of the biological properties of 3 - I have so farbeen limitedtode~xmine their substrate 
211 - 

and inhibitorcapacity for xanthineoxidase . In fact, 1 is readilyoxidi2edbyxanthLne tilase to 

the 7-oxxkrivative& as evihnced~Tu3 and, ~tcharacteristically,byw ddti"), resulting b 

an overall inhibitory effect (ID, = 7.3 x 10e6 

10-6 

El) ahout four times 1avW aS tilcpurincll 'IDS = 1.7 x 

M), !I& [3,4-f] mr 2, hcmver, has lancer activity (5 x 10V5) clearly indicating tit angular 

tiangeirent of the ~rinxicline ~d~raaol~rtionsaf albpur~nol~ less prapitia, ei&rg-.i- 

callyordue tohydr0gen bOndingke~N1-HandOg - As sugges~byrrodels,n~~re fawrable results 

Inay be m for aW*br L4,3-f1 ad [3,4-h] analoss. their synthesis being presently m&r~ay, es 

well as thecan~ersi~n of theseheterocycle~ intonu&osides andnucleoti&s. 
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