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M- 4-Aminopyridazin-3(2II)-ones substituad at position 5 with a variety of 

oxygenated carbon chains were obtained in good yields by reductive opening of the 

pcnwtomic ring of isoxazolo[3,4-d]pyridazinones (1). S m i n g  from ethyl 4-acylisoxazole- 

3-carboxylatcs . scvcral4,5-iunclionalizcd 3(2/i)pyridazinones (3) arc obwined in a one 

step by wcamcnt with the appropriate hydrazine and PdIC. 

In thc past dccadc our rcscarch group has focused its studies on the chemical bchaviour of the isoxazolo[3,4- 

dlpyridazine dcrivativcs . Thus we have shown that compounds ul  typc (1) may be considered as vcrsatilc 

intcrmcdiatcs to various functionalizcd pymzolcs, pyridarinoncs 3.5 and 1,'Ldiazcpinoncs 6-7 through h e  

opcning of one or both of the hctcrocyclic rings. In the rcaction products cyano, amino. niwo and ketonic 

carbonyl groups arc prcscnt ; lhcsc originate from thc isoxazolic C-3 and l o r  hctcmatoms (N.0). 

3,5-Functionalizd-3(2ll)pyridazinoncs arc interesting as antinflammalary, antiaggregating and positive inompic 

agents; on the othcr hand the samc compounds can be useful as building blocks for condcnscd niwogen 

hctcrocycles. 9-12 Thus we report here a synthetic approach to 3(2ll)pyridazinoncs substituted with an amino 

group a t  position 4 and a variety of oxygenated carbon chains at position 5 ,  starling from 

isoxazolopyridar.inones (1).'3 Primary or secondary amino alcohols (2a.T) are obwined ailer veatmcnt of (la- 

fJ with sodium borohydride, while camlylic hydrogenation leads to amino aldehydes (3a-c) and amino ketoncs 

(3d-fJ (see Table 2, method I). The latter compounds can also be obtained lrom (1) (R1= Me) and hydrazincs in 

the prcscncc of PdIC (method 111). Trcatmcnt of compounds (1) (R1 =H) with hydrazine (mclhylhydrazinc) in 

thc samc conditions gives complcx reaction mixtures, whcrcas using phcnylhydmzinc moderate yields (40.75%) 
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olrcquircd aldchydcs (3a-c) arc obwinul (mclhod IV). In lhcsc cnscs . howcvcr . Ihc cnwlytic hydrogenation 

alfords kllcrs yiclds (80.90%) . 
Kcloncs (3d , 3c) (yicld 90 %) and tlic aldcl~ydcs (33) and (3c) (yicld 15 and 32% rcspcctivcly) can bc obwincd 

in onc slcp only by trcatmcnt o l  isoxarolcs (4) with approprialc hydrazinc and PUC (mcthod 11) . In this casc 

lhc rcagcnt lhus givcs risc to tlic closurc of tlic pyriduinonc and tlic rcductivc opcning o l  t l~c  N-0 linkage on 

thc pcntalomic ring. Sincc compounds (10 and ( Ib)  cannol bc obtained dircctly from (4d) and (423) with 

phcnylhydmzinc l3 or mc.IIiylbydrazinc l 4  rcspcclivcly. this one-step proccdurc is no1 howcvcr usclul lor thc 

synll~csis of tllc corrcsporlrling col~ipountls (30 and (3b). 

Synhctic and analytical daw oltllc ncw compounds (2) and (3) arc rcprlcd in Tablcs 1 and 2 ; ir and I ~ - n r n r  

spccual dam arc rcporlul in cxlxrimcnwl section .The patlcrn o l  siglwls in '11-nmr spccua lor compounds (31- 

c) shows that tlicsc cornpounds in solution can bc lormulalcd as 5-formyl-1.2-dil~ydro-4-imino-6- 

phcnylpyridmin-3-oncs . 

Scheme  
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Carnpd I<' 11' Formula Yield ( 5 )  rnp -C e r y r l n  
I"!". 

2a I1 t i  CIIHIIN,O2 47 275 E1011 

2b  H Me C12tiIINIOI 67 155-I57 EtOt1 

2 c  H Ph C17HIIN102 73 206208 EtOH.HIO 

2d ME H CIIHIINIOI 57 277 dccomp. EtOH 

2 e  Ms ME CI3itIINIOI 78 241.242 ElOH 

2 1  Mc Fh N O  61 178-180 E1011-1110 

Cunlpd 11' it1 Formulo hlelllud n ~ p  'C tr).rtn 
Yields (%) P U I Y .  

I I1 I11 I V  

3 8  H 11 CIIIIPNIOI W IS - 40 251.253 EIOR 
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Starting lrom easily available intcrmcdiatcs the described mclhods . which arc rapid and simplc, appear 

atvactivc in vicw of the difficulty of obtaining compounds (2) and (3) by other synlhctical approaches ; on thc 

other hand (2) and (3) may be smwthly subjected lo funher chcmiwl transformations. 

The prcscnt approach confirm the great potentiality of the isoxazolc ring as ma7kcd functionality. In particular 

thc isoxazolic C-5 of compounds (I), depending on thc rcagcnts and thc pattern of substitution , may be 

considcrcd as synthetic cquivalcnt o f a  hydmxyl or iormyl gmup. 

EXPERIMENTAL 

Mclting poinls wcrc dclcrmincd on a Buchi 510 melting poinls apparatus and arc uncorrected. Ir spccua wcrc 

mcasured for nujol mulls with a Pcrkin Elmcr 681 spccmphotomcar. I H - N ~ ~  spccua wcrc rccordcd with 

Varian Gcmini 200 inslrumcnt : chemical shifts arc reported in ppm lrom internal tcuamcthylsilane. 

Exuacls wcrc dried over sodium sulphatc and solvcnL~ wcrc rcmovcd undcr rcduced pressure. Silica gel platcs 

(Mcrck F254) wcrc uscd for analytical ilc and silica gel 60 (Mcrck 70-230 mesh ) for column chromatography. 

Sodium borohydridc (265 mg. 7 mmol) was added ponionwise lo a stirred solution of ( l a 4  (1.2 mmol) in 

DMSO (8-10 ml ) and H20 ( 0.2 ml) in 3-5 h at rwm tcmperaturc. The reaction mixturc was diluted with 

1120 (20 ml). Compounds (2c) and (20 wcrc collected by fillration; lhc olhcrs arc obtained by cxwaction with 

clhyl acetate (3x 20 ml) and cvaporation ofthc solvcnt. 

4- amino- 5- hydroxymelhyl - 6-phenylpyridarin-3(211)-one 2n : 

Anal. calcd for C l IHl1N302:  C 60.82 ; H 5.10 ; N 19.34 : Found : C 60.56: H 5.38: N 19.53 . 1r: 3500- 

3130 (NH2.011, NII) ; 1660 c ~ - ~ ( c o ) ;  IH-nmr (DMSO-d6): 4.25 (d, I= 5 tlz, 2H, CH2); 5.00 (cxch. t ,J=6 

Hz, IH, OH): 6.15 (cxch. br s, 2H, NH2): 7.40 (s, 5H, ArH5): 12.70(cxch. br s, IH, NH). 

4- amino- 5- hydroxymerhyl - 2-merhyl-6-pknylpyridain-3(211)-one 2b: 

Anal. calcd for C12H13N302: C 62.33; H 5.67; N18.17 : Found: C 61.97; H 5.37: N 18.04. Ir: 3400-3220 

(NH2,0H):1670 cm-l (CO); l ~ - n m r  (CDCI3 : 2.30 ( cxch. 1, J= 6 Hz, IH. OH ): 3.80 (s. 3H. NCH3) ; 4.55 

(d, J= 5 Hz. 2H. CH2); 5.70 (cxch. br s, 2H, NH2 ); 7.45 (s. 5H. ArH5). 

4- amino- 5 -  hydroxymerhyl - 2.6-dipheny1pyridazinn3(2Il)-one 2c : 

Anal. calcd for C17H15N302: C 69.61 ; H 5.15 ; N 14.33 : Found: 69.73 ; H 5.28 ; N 14.03. Ir 3500-3200 

(NH2, OH): 1640 cm-l (CO); I ~ - n m r  (DMSO-d6) : 4.20 (d, J= 5 Hz, 2H, CH2) ; 5.00 (cxch. 1, J= 6 Hz, IH, 

OH); 6.50 (cxch. br s, 2H, MI2); 7.35-7.55 (m, IOH, 2ArH5). 

4- amino- 5-(I-hydroxyerhylj- 6-phenylpyridnzin-3(2ll)dne 2d: 

Anal. calcd for C12H13N302: C 62.33 ; H 5.67; N 18.17: Found : C 62.03 ; H 5.50; N 18.41. Ir: 3570 

(OH): 3430-3320 (NH2, NH); 1665 cm-l (CO): I ~ - n m r  (DMSO-Q: 1.30 (d, J= 7 Hz, 3H, CCH3); 4.50 (m, 
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lH, CH); 5.55 (exch. d, I= 4 Hz, IH, OH); 6.15 (exch. br s, 2H, NH2); 7.20-7.50 (m, 5H, ArH5); 12.65 

(exch. br s. IH, NH). 

4- amino- 5- (J-hydroxyerhy1)- 2-melhyl-6-phenylpyri&zin-3(2H)-one Ze : 

Anal. calcd for C13H1~N302:C 63.66 : H 6.16; N 17.13: Found : C 63.67: H 6.43: N 17.31. Ir: 3430 (OH); 

3400-3100 (NH2) ; 1650 cm-I (CO): IH-nmr (DMSO-d6): 1.30 (d. J= 7 Hz, 3H, CCH3); 3.70 (s, 3H, 

NCH3); 4.55 (m, IH, CH); 5.50 (d, J= 4 Hz, IH, OH): 6.30 (cxch.br s, 2H, NH2) ; 7.40 (s, SH, ArH5). 

4 -  omino-5- 11-hydroqelhy1)- 2.6-diphenylpyri&zin=?(2/1)-one Zf: 

Anal.calcd lor C18HI7N3O2: C 70.34 ; H 5.58; N 13.67: Found: C 70.15; H 5.63; N 13.52. Ir: 3470 (OH) ; 

3400-3120 (NH2); 1640 cm-~(co); l ~ - n m r  (CDCI3): 1.50 (d. I= 7 Hz. 3H. CCH3); 4.80 (m, IH. CH) ; 6.00 

(exch. br s, ZH, NH2); 7.30-7.70 (m, IIH, 2ArH5 and OH). 

p 

Method I 

- for compounds 3a-c and 31 : 

A mixture of the appropriate compound (1) (1 mmol) , 10% palladium on charcoal (50 mg) and ethnnol(50 ml) 

was shaken under hydrogen at room temperature and 2 bar for 10 min ( 3 h for 3f). The catalyst was filtered off 

and the solvent was evaporated in vacuo. 

~ e t h o d  n 
- for compounds 3 a,d,e: 

To a mixture of 4a or 4d (1 mmol) and appropriate hydrazinc ( 8 mmol ) in EtOH (10 ml ) , after 

refluxing for 2 min . 10% Pd IC (50 mg ) was added . Then the suspension was rcfluxed again for 15-20 min . 
n~ccatalyst was filtered onand the solvent was evalnrated in vacuo. 

- for compound 3e: 

A mixturc oI 4c (1.2 mmol) and phenyhydnzine (3.5 mmol) was refluxed for 4 h; then 10% PdIC (40 mg) 

was added and the suspension was refluxcd again for 5 min. 

-Compoundsl3e) andl3c)wcrc obtained by column chromatography ( cyclohcxane/ ethyl acetate If?. and 111 vlv 

scspcctively) 

Method 111 

- for compounds 3 d,e,T: 

The appropriate compound (1) (1 mmol) . 100% hydrazinc hydnte (4 mmol) and 10% PdIC (30 mg) in EtOH 

(8 ml) was refluxed for 1015  min; then the mixture was worked-up as above. 

MClhod IV 

- Tor compounds 3a,b,c: 

A mixturc of the appropriate compound (1) (1 mmol) and phenylhydrazinc ( 4  mmol) in EtOH (7 ml) and 10% 

PdIC (50 mg ) was rcfluxed for 10 min . The reaction mixture was worked up as above. Compound (3a) was 

obtained by column chromalomphy ( cyclohexmd elhyl acetate ID). 
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4-ominoJ-formyl--6-phenylpyridozid(2IiJ-on 3a : 

Anal. calcd for C11H9N302 : C 61.39: H 4.22: N 19.52 : Found: C 61.51; H 4.42 ; N 19.61. Ir : 3490-3190 

(NH2. NH) ; 1680 and 1650cm-1 (2xCO); l~ .n rnr  (DMSOdg) : 7.50 (s, 5H. ArH5); 8.10 (cxch. br s, 1H.  

NH) ; 9.05 (exch br s . 1H. NH) ; 9.60 (s. 1H . CHO) ; 12.40 (exch. br s .  lH. NH). 

4-amino-5-formyl-2-merhyl-6-phenylpyridozid(2H)-one 3b: 
Anal. calcd for C12 HI lN302  : C 62.87: H 4.84 ; N 18.33: Found: C 62.91; H 4.79; N 18.42. Ir : 3400- 

3260 (NH2); 1670 and 1650 cm-I (2xCO); l ~ - n m r  (CDC13): 3.80 (s, 3H, NCH3); 6.95 (cxch. br s. IH, NH). 

7.45( s. 5H. ArH5 ) ; 9.10 (cxch. br s. lH, NH) ; 9.70 (s. 1H. CHO). 

4-ominoJ-formyl-2,6-diphenylpyri&zid(2II)-one 3c: 

Anal. calcd lor CI7 H13 N302 : C 70.09: H 4.50: N 14.42: Found C: 70.15; H 4.71; N 14.38. Ir 3400-3300 

(NHz), t6E0 and 1650 cm-I (2xCO); I ~ - n m r  ( CDC13 ) : 7.00 (cxch. br a .  1H. NH) : 7.30-7.70 (m. 10H. 

2xArH5) ; 9.25 (cxch. br s. 1H. NH); 9.80 (s. lH, CHO). 

S-ace~l-4-ami~-2.6-dipheny(pyri&1id(2ll)ne 3f: 
Anal. calcd for C18 H15 N3O2 : C 70.81 ; H 4.95; N 13.76: Found: C 70.99: H 4.70 ; N 13.98. Ir: 3420- 

3300 @Hz); 1640 cm-I ( CO); l ~ - n m r  (DMSOd6) : 1.75 (s, 3H, CH3) ; 7.30-7.70 (m, IOH, 2ArH5); 7.95 

(cxch. br s. 2H , NH2). 
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14. Since thc chcrnical and spectroscopic propertics of tho reaction product between (4a) and rncthylhydrazinc 

described in reicrencc 13 did not a g m  with the srmcturc (lb), wc reexamined the reaction and estabilished that 

i t  is thc rcgioisomcric 6-rnethyl-3-phcnyli~0~azolopyridazin-7(6/-onc . The authentic (lb) (rnp=214 OC from 

EtOH) can be obLlined from (4a) and methylhydrazinc in the presence of polyphosphoric acid. 
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