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---A number of iwxazolo[4,5d~pyridazinc daivativa have ken prepwed. C0ndmsation 
of dictby13-phutylisoxam1e4,5dicarboxylatc with hydra&e hydrate gave Epbcnylisoxamlo[4,5d-dJ- 
pyridazin4,7(5H.6H)dionc; from the latter scvcml4,7-disubstituted derivatives have been obtained 
through the dichloro compound. In addition scvctal mcthylation prodwts (mono- and di-, N- and 
O-methyl daivatives) have been described and their structures investigated. 

ALTHWGH pyrazolo[3,4d]pyridaxine derivatives have been prepared, the related 
isoxaxolopyridazines, apart from some isoxazolo[3,4d]pyridazine derivativeF have 
not been studied. 

The most convenient intermediate for the synthesis of the isoxazolo[4,5d)- 
pyridazine ring diethyl is fphenylisoxazole4,-5-dicarboxy1ate.s The reaction with 
hydraxine hydrate led to a high-melting product, readily soluble in weak bases but not 
in acids. The structure, Ephenylisoxaxolo[4,5d]pyridazin-4,7(5H,6H)dione (I), 
was assigned on the basis of the IR spectrum, 1670 (CO) and chemical evidence. 
Treatment of I with POCI, gave a good yield of the dichloro compound Ha, which 
upon treatment with POBrs yielded thedibromo derivative Ilb. The two halogen atoms 
in positions 4 and 7 showed a different reactivity toward acidic hydrolysis: heating 

0 k 
I Ila: R - Cl II d: R = OPh 

b: R=Br e: R - S(CH,),Me 
c: R -0Me f: R 2 SPh 

with acetic acid yielded halogen-containing products, whose IR spectrum still showed 
the carbonyl amide band at 1670. Selective hydrolysis of dihalogeno derivatives is 
well-known in phthalaxine chemistry. The easier hydrolysis of the halogen atom in 
4 position was expected because of the lower interaction of the isoxazole oxygen atom 
toward the mefa as compared with the orrho position. 

’ Part I; Tcrrahedron 23,675 (1967). 
’ C. Musante, Gazz. Chim. Ifal. 69,523 (1939) 
* V. Sprio and J. Fabra, Garr. C&L Ifal. 86, 1059 (1956). 
4 V. Sprio and E. Ajello. Ric. Sri. 35, Rend. A, 8, 676 (1965). 
6 A. Quiliw and R. Fusco. Guzr Chim. Itai. 67,589 (1937). 
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Structure IIIb for the 
firmed by X-ray analysis.d 
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hydrolysis products of the dibromo derivative was con- 
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(a: X - Cl; b: X - Br) 

A selective reactivity of the two chlorine atoms towards nuclcophilic reagents 
could not be detected : reactions with sodium methoxide, phcnoxide, thiobutoxide and 
thiophenoxide led to the expected 4,7dLsubstituted derivatives (II 4. When IIa 
was treated with only one mole of sodium methoxide, two isomers were isolated, both 
of which still contained chlorine and Save the dimethoxy derivative IIc with excess 
of sodium mcthoxide. The structure V was assigned to one isomer kausc of easy 
hydrolysis to IIIa. The second isomer was therefore idcntifkd as VI. This structural 
assignment was confirmed by the following two-step synthesis from the dimcthoxy 
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derivative 11~: hydrolysis of the methoxy group in position 4 led to 3-phenyl-7- 
methoxyisoxazolo[4,5d]pyridazin-4(5H)-one (IX) and subsequent treatment of the 
latter with FQClt yielded a product identical with the second isomer. 

Mcthylation of I yielded three dimethylderivativcs out of the four theoretically 
possible. Dimethyl sulfate reacted with II to yield two isomeric dimethyl compounds, 
both different from 11~. One isomer was identifkd as VII, having been synthesized by 
an independent route: methylation of IIIa or IIIb with diazomethane gave the 
N-methyl derivatives (IVa or IVb) which on nucleophilic substitution with sodium 
methoxide led to the same product obtained by methylation of I. The second isomer 
was therefore assigned structure VIII, since it did not hydrolyse easily (absence of 
methoxy group in position 4). 

@ B. Rovio, S. Loahi and V. Riganti: in pnss. 
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Methylation of I with dkzomethane yielded besides a very low yield of the dimethyl 
derivative VII, a 47% yield of the O-monomethyl derivative IX. Its structure was 
ascertained by its identity with the prduct obtained by partial hydrolysis of the 
dimethoxy compound 11~. 

EXPERIMENTAL 

All mps are uncorrected. UV spoztra: 95% EtOH, Perkin-Elma Model 137 UV spcctrophotom- 
c~cr; IR spectra: nujol mulls, P&in-Elmer Model Infracord spcctrophotomcta. Microanalyses: 

byDr.LuciaMaggiDauana. 

A soln of crude diethyl3-phcnylisoxazole-4,5dicarboxylate (37 g), prepared from bcnzohydrox- 
amyl chloride and sodium dicthyl oxaketatc,’ and 100% hydrazinc hydrate (30 ml) in McOH (80 ml) 
was rclIuxaf for 8 hr. than kft at room tanp overnight. Thecrude brown crystalline product (24 g). 
upon treatment with sat. NaHCOgq (100 ml) kft undissolved a small amount (1.5 g) of diphenyl- 
furoxan as impurity. Acidification of the filtrate yielded 18 g (61%) of a white crystalline product, 
which upon recrystallization from AcOH melted at 315” ds. (Found: C. 57.62; H. 3.58; N, 18.47. 
Calc. forC,,H,N,O,: C, 5764; H, 398; N, 18.3414%) IR: 167O(CO.) 

3_P~nyI_4,7_dichloroisoxololoI4,5dlpy~inc (IIa). 

A mixture of I(O.7 g), PCX& (7 ml) and N.N-dicthylanilinc (0.7 ml) was mfluxed at 130” for;7 hr. 
After vacuum concentration the residue was poured on ice; the separated oil Mx)n solidified and 
was washal with NaHCO,aq and water, the solid was rccrystalIizcd from MeOH, yielding a product 
(0.6g). m.p. 159-160”. (Found: C, 49.91; H. 1.83; N, 15.87; Cl. 26.47; Calc. forC,,H,Cl,N,O: 
C. 49.65; H, 1.89; N, 15.81; Cl, 2663%.) UV spearurn: 276 rnp (log E 3.74). 

E~hmyl4,7_dibromo&oxarolo[4,~lpridarlnc (IIb) 

A soln of IIa (3.5 0, POBr, (1W g) and N,Ndiethylaniline (7 ml) in benxene (100 ml) was heat4 
under rcflux at 130” for 5 hr. The reaction mixture was then poured onto ice and extracted with ether. 
After washing with NaHCO,aq and drying, the solvent was evaporated and the residue boiled with 
McOH (50 ml). On cooling to room temp. a yellow solid separated. Filtration and conantration of 
the Altratc gave 44 g (85% yield) of a product. which upon crystallization from McOH yielded light 
yellow needles, m.p. 189Sl91*5”. (Found: C. 37.33; H. 1.45; N, 1190; Br. 44.65. C&. for 
C,,H,Br,N,O: C. 37.21; H, 1.42; N. 1144; Br, 45.02x.) UV spazttum: 219,283 rnp (log ~4.35, 
3.76). 

(a) A solo of IIa (14 g) in MCOH (40 ml) was heated under rcflux for 7 hr with a mcthanolic soln 
of McONa (from @5 g Nab The resulting milky suspension was concentrated to dryness In WCUO, 

and the residue suspended in water and filtered OR. Recrystallization of the crude product (0.9 g), 
m.p. 114116”, from McOH gave white uystak. mp. 116117”. (Found: C, 61.16; H, 4.32; N, 
16.31. Cak. for CLIH~~N&: C. 60.69; Y 43I; N, 16-34%.) UV spectrum: 223,247 rnp oog c 

4.25,4+7). 
@) Analogous treatment of Ilb with WONa k~t the same product and this was also obtained 

on treatment of both isomers V and VI (Rae below) with McONa. 

Finely triturated Ha (1.0 gl was added to a s~ln of PhONa (prepared from @3 g of Na and 15 m] 
of phenol) and the mixture was heated at W50’ for 8 hr and poured into water (200 ml). no mixture 
was made alkaline (NaOH) and stirred for 1 hr. The white pracipitatc was washed with wata and 
crystallized from AcOEt yielded 0-8 g (57% m.p. 183-184’. (Found: C, 72@; H, 4.19; N, ll+I, 
Cak. for C&H,,N,O~: C. 72.43; N. 396; N. lla2%.) 
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A mixture of IIa (1.0 g) and sodium n-butylmcrcaptidc (prcparul from @3 g Na in 15 ml n- 
butylmrcrptan) was heated at 60” for 4 hr. After evaporation to + In wuu), the rcaiduc was 
trkuratcd with dil. Me-OH and tihercd off. Crystallization from MeOH gave O-8 g (S7yJ m.p. SOO”, 
which recrystallized as soft needles, m.p. S-60”. (Found: C, 6094; H. 6.29; N, 11.52; S, 16.95. 
Cak. for C,,H,N,OS,: C. 61.09; H, 6.21; N, 11.25; S. 17.17x.) UV spoctrum: 279, 343 me 
(log 8 4.15. 3.86). 

A mixture of Na thiophenoxidc (from 0.3 g Na and 20 ml thiopknol) and IIa (1-O g) was heptcd 
at 60” for 4 hr. then poured with stirring into 10% NaOHaq (100 ml). The product (0.5 g; 3Z”%) was 
rccrystallizcd from McOH as white soft needles. m.p. 168”. (Found: C, 6669; H, 3.82; N, 1@31; 
S. 15.61. Cak. for C,,HI,NIOS,: C, 66.80; Ii, 3.83; N, 10.17; S, 15.51 ‘/,) UV spectrum: 290 rnp 
(log 6 3.92). 

A soln of IIa (la g) in AcOH (10 ml) was rcfluxcd for 1 hr (evolution of HCl). Conocntration to a 
small volume and refrigeration gave a practically pure produa (0.8 g; 86%), m.p. WG?45”. (Found: 
C, 53.51; H, 253; N, 17.05; Cl, 14.15. Cak. for C,Ji&lN,O~: C, 53.35; H, 244; N, 16.97; 
Cl, l&32%.) IR spectrum: 3200 NH; 1670 (CO). UV spectrum: 238.294 m/r (log c 4-21.366). 

Analogous beating of IIb with AcOH gave a 89% of colourleas prisms, m.p. 236”. (Found: C, 
45.19; H, 2.38; N, 14.35; Br. 2740. G&z. for C,&BrN,O,: C, 45.23; H, 207; N. 14.39; Br, 
27.36x.) IR spcctnun 3200 (NH); 1670 (CO). UV spcc@um: 238.2% rnp (log 6 4.24. 3.75). 

This was obtained in 95% yield from IIIa and a alight excess of diazomcthanc in c&real soln. 
Rccrystalliz.ation from McOH gave white crystals m.p. 138.5”. (Found: C, 54.83; H, 3.00; N, 
16G6; Cl, 13.56. Cak. for C&i,CIN,O,: C, S5.08; H, 3+8; N, 16G6; Cl. 13*550/,) IR sp&rum: 
1670 (CO). UV spectrum: 239, 307 m/r (log 6 4.19. 3.70). 

Analogous treatment of IIIb with diazomcthanc yielded nearly quantitatively colourlass aystals, 
m.p. 171-172”. (Found: C. 46.91; H, 2.69; N. 13.78; Br, 26.21. CIJC. for CI,H.BrN,O,: C. 
4798; H, 2.63; N. 13.73; Br. 26.10x.) UV spaztrum: 239,309 rnp (log 6 4*15,3+6). 

A moln of IIa (0.84 g) in anhydrous McOH (80 ml) was heated under rdIux for 5 br with McONa 
(from 73 mg Na). Concentration to dryness in cucuo left a r&due (0.8 g), m.p. 95’-120”. TI_C on 
silica gel, elucnt cyclohexan&AcOEt - 5:l. showedthistobeamixturcofatlcasttwocompounds. 
ThercaiduewasthcndissolvedinhotMcOH(15ml)andthcsolnkftfor12hrykldinghervyueam- 
colourcd crystals, (0.25 g ; 13 oh which recrystallized from McOH as colourlm plates, m.p. 154-l SS’. 
(Found: C, 54.98; H, 3.25; N, 16.01: Cl, 13.63. Calc. for CIIH,CIN,OI: C, 5908; H. 398; N, 
1606; Cl, 13.35x.) UV spectrum: (fl) 241 rnp (log 6 3.98). 

The product was also syntbkzzd by the following route and therefore assigned structure V: a 
mixture of IX (@65 g, see below), POCI, (15 ml) and N,N-dkthylanii (05 ml) was heated unda 
retlux for 5 hr at 130”. Concentration in wcuo and pouring onto ice gave a crude brown product, which 
was cluted through a small alumina column, yielding 0.3 g (46’A m.p. lS&lSY”, identical (mixed 
m.p. and IR) with the above prodUa. 

The mthanolic filtrate was conocntmtcd and refrigerated, yielding @4 g (48.h of a second pro- 
duct, m.p. 124-128”. Raxystallization from McOH gave shiny platelets, m.p. 13&S-131’. (Found: 
C. 55.42; H, 3.36; N. 16.20; Cl. 13.68. Calc. for C,,H,ClN,O,: C, 5508; H. 3-08; N, 16-06; Cl, 
13+55%.) UV spectrum: 230, 280 mlr (log c 4.25, 3.79). 
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This product was idcntiticd as VI because hydrolysis with boiling AcOH afforded a 54% of 
IIIa, m.p. 244-245”. identical with the product described above. 

3-P~nyl-7-mzthoxyiroxa~olo[b.S-dlpyridcuin_4(SH)_one (IX) 

A soln of I Ic (Q I5 g) in AcOH (I 5 ml) was retluxcd for 6 hr. then concentrated in wcyo to dryncas 
The residue was rccrystallizcd from McOH to give a good yield m.p. 263-265”. (Found: C. 59.38; 
H, 393; N. 17.38. Calc. forC,,H,N,O,; C. 59.26; H. 3.73; N. l7*28%.) IR spectrum: 315O(NH); 
1670 (CO). UV spectrum: 233 rnp (log c 4.18). 

~P~nyf-S-nwthyl-7-~t~xyisoxarolo[4,S-dIpyriJorin_4(5H)_o~ (VII) 

(a) A soln of IVa (0.15 I$ in hot McOH (I 5 ml) was treated with McONa (from @OS g Na). After 
mfluxing for 6 hr. the solvent was evaporated in wcuo and the residue suspended in cold water. 
Filtration gave 0.13 g (90%) m.p. l42-14s”. which recrystallized from McOH in shiny nccdlm, m.p. 
147-148”. (Pound: C. 6@53; H, 4.38: N, 16.33. Cak. for C,,H,iN,O,: C, 60+69; H.4.31; N. 
16.34%) IR spectrum: 1660 (CO). UV speotrum: 234.309 rnp (log c 4.19.348). 

(b) The same product was obtained from IVb and McONa; and in lower yield (28.h bytreatment 
of IX with excess diazomethane in ether. followed by an elution with benzene through a grade I 
alumina column. 

Methyknion of 3-phcnyfi~xorolo[4,S-dlp)r~zin-4,7(SH,6H)-dio~ 

A soln of I (I.0 g) in 5% NaOH (2s ml) was treatedat 40” with dimethyl sulfate(l+S ml) andstirred 
for 6 hr. The resulting white solid was filtered and dissolved in cycloh cxanc-benzene (I : I v/v). 
Chromatography on neutral alumina yielded @2 g (25%) VII, m.p. 147-148”. and, upon dution with 
bcnmne-ether. an isomer-k product (@I 5 g; 19%). which rccrystallizcd from McOH io colourlus 
needles. m.p. 148-149”. (Found: C, 6076; H. 4.48; N. 16.32. Calc. for C,,H,,N,O,: C, W69; 
H. 4.31; N, 16.34x.) IR spectrum: 167O(CO). UV spectrum: 229, 30s rnp (log c 4.28, 354). 
The product was insoluble in acids and bases and was not easily hydrolyscd. Structure VIII was 
therefore assigned. 

Upon acidikation of the alkaline filtrate 0.3 g of unchanged starting mataial was recovered. 
(b) Treatment of I with excess diazomcthane in ether and fractional crystallization from MeOH 

gave a 47 % of IX and 4.5 % of VII. 
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