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Abstract-Treatment of 3—methylisoxazolo{3,4—d}pyridazin—?(GE}—
ones (1a-d) with dilute NaOH affords in good yields new pyrazo-
le derivatives which can be regarded as bullding blocks for con-

densed heterocycles with potential biological activity.

Previous papers from our laboratory have dealt with the conversion of 3-{2-substi-
tuted ethenyl)isoxazolopyridazinones into 5F-1,2-diazepinones which under acidic

1,2
conditicns underge ring transformation into pyrazoles. '

We wish to call further
attention here to the synthesis of new pyrazoles containing ~s-functional groups,
promising intermediates to formation cf condensed heterocycles with potential bio-
logical activity,a'_5 by alkaline hydrolysis of 3—methylisoxazolo[3,4—d]pyridazin—
7(65)-ones.

Conversion of compounds 1a-d into pyrazoles was effectively performed in basic me-

dium but the nature of the obtained products is strictly correlated to the substi-

tuents at position 4 and 6 of the pyridazine ring.
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Thus, treatment of compounds la-b (R1=Ph, thH or Me} with dilute sodium hydro-
xide afforded regiospecifically the 4-cyanopyrazoles 4 and 5, respectively,
whereas the iscxazolopyridazinone 1c, with R1= R2 = Ph, gave as the sole product
and in good yield [82%) the aminc-ketone 2. Finally, compound 14 (R1: Me, R2= Ph}
afforded mainly the pyrazole 3 (65%),with minor amcounts of derivatives 7 and 8.
Assigned structures for the new pyrazoles (2-6,8) were supported by their chemi-
cal and spectroscoplc properties (see Table and Experimental) and elemental
analysis data. In particular,for compounds 2,4, and 5, 1H— and 13C—nmr analysis

of the crude reaction mixtures showed no traces of the alternative products,

i 13 . .
Tahle 1. “H- and C—mmye data (CDCLg)

; 1 ¥
Cormpound F—mr (62 ppm) ISC—nmr (é: ppm)
2 1.98(e, 34,C0CH_),6.10(axch, 22.0(q,C0CH,),105.0(8,0-4),123.9,128,0,188.1,
br o, 2K,08 0,77 30-7.30 128.6,129.4,128.6(d,C~avem. },133.8( 8, C~ipso,
(m,IOH,BxArH5) B~Ph},137.0(5,0-ipso, F-Fh),150.0(a,C0-5/C-3),

158.8(e,C-3/0-5),194.01s,C0)

3 2.42(3,SHJCOCH?/S—CHS),2.49 15.6(q,3-CH_),26.0(q,C0CK ), 104.9(s,0—4) ,123.8
(s,33,3~€H3/605H2),6.09 (d,C—o/h),Ig?.?5(d,C—p),159.5(5,C—m/0),136.9
{exch. br S,ZH,NEEJ,7.35- {e,0-ipoo)},148.6(5,0-3/0-5),150.2(a,0-5/C-3),
7.80(m, 58, 4rH, ) 163.05(8,C0)

4 2.20(s,3H,CR_),7.38-7.60 10.8(q,5-CK_),89.6(s,0-41,114.5(a,0H),126.5
(miy BE,APH _,m/p),7.73-8.00 (d,C—o/h),ISQ.O(d,C—m/b),IEQ.B(d,C-p),130.0
(m,EH,Arﬁg,O),IJ.CS(exch. (8,0—lpso) ,150.0(8,0-5/0=3),151.7(5,C~3/0-5)
br 5, 1H,50)

b 2.39(3,3H,G~CH?)J3.80(3, IG.5(q,5—CH2),36.6(q,N—CH },B8.3(a,0~4},115.0
BH,N-CH ), 78157, 58(m, 28, (8,00),126.8(d,C-0/m), 18876(d, C~m/c), 128, 3(d,
Avi_,0)07.80-8.09(m, 2H, 0-p),130.8(8,C~ipac), 146.5(s,0=3) 151, 45(5,0~5)
APHS,WVP)

g 2.60(s,8H,0-CH ),3.83(s, 10.8(q,5-CH_},36.0(q,N-CE _},111.8(s,C~4),128.65
3E,N-CH ), 5.58 exch. br (d,C-n,m),1 9.I(d,C"p),13§.6(3,C-ﬁp30),143.6
8, 8H,BE }, 7. 80-7.70(m, &4, (o,0-5),148.5(a,C0-3),188.0(a,00)

APhﬁ)

g 2.51(3,5H,2x0ﬁ3),5.75 18.80q,5-CH_),14.0(q,53-CH ), 113.6(s,C~4),125.4
(oxch. br o,20°04 ), (d, C=o/m), 188, 214, 0=p) , 128. 0(d, C-m/0) , 138, (5,
7.45(3,5H,APH5) C—ipso),148.75(8,0-5),147,6(58,0-3), 166.6(8,C0)
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A probable pathway for the ring closure to pyrazoles may be depicted as a process
in which the unstable ion (A—) decarboxylates with ring opening, as reported for
3-unsubstituted isoxazoles in alkaline medium,6 giving rise to a reactive ecis-
cyanoenclate ien (B_). This intermediate eventually dives the pyrazeles by intra-
molecular nucleophilic attack of the 1-NE group on the carbonyl carbon (route a)

and/or on the cyano group (route b).
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Attemps to synthesize pyvrazolopyrimidines end -pyridines starting from compounds

2 and 3 are now in progress and will be shortly reported.
EXPERIMENTAL

Melting points were determined on a Buchi 510 melting peoint apparatus and are un-
corrected. Ir spectra were measured for nujol mulls with a Perkin-Elmer 337 spec-
trometer. 1H—nmr spectra were recorded with either a varian EM-360 or a Perkin-
Elmer R32 spectrometers and 13C—nmr spectra with a Varian FT-80A instrument; che-
mical shifts are reported in ppm from internal tetramethylsilane. Extracts were
dried over sodium sulfate and solvents were removed under reduced pressure. Sili-
ca-~gel plates (Merck F254) were used for analytical and preparative t.l.c..
Compounds l1la-d were prepared as reported in Ref. 7 and 8.

All the new compounds gave satisfactory (* 0.3%) micrpanalytical data {C,H,and N}.

—367 —




General Procedure for Hydrolysis of Compeunds 1a-4

A mixture of ta-d (2 mmoles), 2-4N NaoH (25 ml), and EtOH {10 ml) was refluxed
for 2-6 h. After dilution with Hzo the reaction mixture was filtered or exhausti-
vely extracted with chloroform.

4-Acetyl-5-amino-1,3-diphenylpyrazole (2): (y 82%); white crystals, mp 154°C

(from cyclohexane); ir 3380 and 3280 (NHG), 1620 cm—1 {col.
i-Acetyl-5-amino-3-methyl-i-phenylpyrazole (2}: (y 65%); vellow oil which was
¥,

purified by preparative layer chromatography (CHClB); ir 3400 and 3310 (NH2

-1
1630 cm  (CO); [picrate, mp 163°C {from ethanol)].
4-Cyano-5(3) -methyl-3(5) -phenylpyrazole (4}: (y 70%}; pale yellow crystals,

mp 155°C (from benzene); ir 3240 br (NH) and 2240 cm_T {CW) .

4-Cyano-1i,5~dimethyl-3-phenylpyrazole {5): hydrolysis of 1b gives compound 5 as

the main product {(yield 72%) which wag separated by preparative t.l.c. with CHClB—

CHBOH (10:1 v/v) as eluent; white ¢rystals, mp 107°C (from ciclchexane); ir 2220
2
cm (CN). Treatment of compound 5 with H2804 (80%) for 42 h at 105°C afforded

1,5-dimethyl-3-phenylpyrazole-4-carboxylic acid, mp 1%7°C {from Hzo) [lit.9 mp
197-198°C (from EtOH/H,0)].

1,5-Dimethyl-3-phenylpyrazole-4=-carboxamide (6): i) compound 6 is oktained (yield

9%) as by-product from the hydrolysis of 1b; ii) treatment of compound 5 with
HZSO4 (96%) at 65°C for 2.5 h afforded the amide & (yield 67%}; white crystals,
mp 181°C (from H,0); ir 3360 and 3170 (NH,), 1640 em” ! (co).

4-Cyano-3,5-dimethyl-1-phenylpyrazole (7): compound 7 was obtained as by-product

from the hydrolysis of 1d {yield 10%), mp 90°C {(from EtOH/HZO) [lit.1Q mp 90°C
{from EtOH/Hzo)}.

3,5-Dimethyl-1-phenvlpyrazole-d-carboxamide (8}: compound 8 was obtained as by-

product from the hydrolysis of 14 (yield 10%); white crystals, mp 188°C (from
ciclohexane); ir 3380 and 3790 (NH2), 1640 c:m_1 (Co) .
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