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Abstract [ Arylhydrazones of diethylacetondicarboxylate 3 was treated with formalde-
hyde to give l-aryl-4,5.6-trihydropyridaine derivatives 4a-f Cyclization of compound 4a-f
by hydroxylamine afforded [3.4d] 1.34.5-tetrahydropyridazine derivatives 5a-f. Also cycliza-
tion of compound 4c¢ with semicarbazide gave l-amidopyrazolo-5-one-1-aryl-3-carboxypyri-
dazine 6. On the other hand compound 3 reacted with cthylorthoformate to give diethyl-
l.4-dihydro-1-arylpyridazine-4-one-2,5 dicarboxylate 7. which on treatment with hydrazine,
semicarbazide and thiosemicarbazide gave pyridazine. amido and thioamido derivatives.
The spectral and antimicrobial data of these compounds 1-8 were studied.
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Synthesis of new compounds is described for py-
ridazine [4.5] derivatives which are an extention
for the work done before", for the synthesis of azo-
les and fused azoles as both potential CNS re
gulants and antimetabolite in purinebiochemical
reactions. The treatment of arylhydrazones of di-
ethylacetondicarboxylate 3 with formaldehyde in al-
cohol in presence of piperidine gave pyridazine de-
rivatives 4 which arc cyclized by hydroxylamine in
ethanol and gave isoxazolo [34d] pyridazine deri-
vatives S.

EXPERIMENTAL METHODS

All melting points arc uncorrected. IR spectra
(KBr disc) were recorded with a Pye Unicum Spec-
tra-1000. '"H-NMR spectra were recorded on a Wil-
mad 270 MHz Spectrometer in (CD:),SO. SiMey
as an internal standard. Analytical analyses were
carried out at Microanalytical center. Cairo Univer-

sity.

Preparation of diethylalpha-arylhydrazonoacetonedicarbo-
xylates, 3
It was carried out as described before".
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Preparation of 1,3,4,5-tetrahydropyridazine, 4a-f

001 mol of diethylalpha-hydrazonoacetondicar-
boxylate 3a-f was treated with 3-5 m/ CH-O and
0011 mol of piperidine were added. The reaction
mixture was stirred then left overnight filter the pre-
cipitate and recrystallized from the proper solvent
(Table I).

Preparation of isoxazolo[ 3,4-d)pyridazine derivatives, 5a-f

001 mol compound 4a-f was treated with 0.01
mol hydroxylamine in 30 m/ of ethanol containing
g of sodium acetate. The reaction mixture was re-
fluxed for 2 hrs cooled. filtered. The precipitate was
washed well with water and recrystallized from the
proper solvent (Table I).

Preparation of Pyrazolo[3,4-c]pyridazine, 6

When compound, 4 (001 mol) was treated with
semicarbazide (0.01 mol) in 50 m/ ethanol in the
presence of Ig of sodium acetate. The reaction mix-
ture was refluxed 3 hrs cooled, filtered washed with
water and recrystallized (acetic acid). Table 1.

Preparation of diethyl-1,4-dihydro-1-arvipyridazine-4-one-
3.5-dicarboxylate, 7
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Scheme 1

When (01 mol of compound 3 was mixed with
0.001 mol of tricthylorthoformate and 1-2 drops of
piperidine in presence of Ac-O (10 m/). The reac-
tion mixture was refluxed for 3 hrs then cooled,
filtered and washed with water, recrystallized from
the proper solvent (Table I).

Preparation of amidopyrazolo[3,4c]pyridazine, 8

0.01 mol of compound 7 was cyclized with NH--
NH-.. semicarbazide and thiosemicarbazide (0.01
mol). The mixture was refluxed and treated as de-
scribed in method and the amidopyrazolo [34d]-
dihydropridazine was obtained (Table I).

Antimicrobial activity

An identified cultures of Proteus vulgaris, Salmone-
lla wvphimurium, Bacillus cereus. Escherichia coli, Sta-
phylococcus aureus, Helmenthosporium  sp. Aspergillus
wentil and Macrophomina phaseoli were used as test
organisms. The antimicrobial activity was assayed
biologically. The inhibition zone of the test organi-
sms by applying 25 mg of the chemical into a hole
of 5 mm diameter were measured.

RESULTS AND DISCUSSION

The structures of these products were evidenced
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Table 1. List synthesized compounds 4a-f, 5a-f, 6, 7 and 8a-c

Compound mp. C Yield % Molec. Form Analysis Calc./Found
No. (Mol. Wt) C H N Cl
4a 230 CgH sN,0s 60.37 5.69 8.8
alc. (31834) 60.00 5.80 82
4b 222 CieHsN;O<Cl 5448 4.86 79 10
alc. (325.77) 54.00 450 7.6 10.2
4c 218 65 CiHxN,Os 6144 6.06 843
alc. (33235) 6120 5.50 820
4d 220 60 Ci;HxN:06 58.61 5.78 8.04
alc. (348.35) 5890 520 8.00
4e 158 65 Ci6eHizN;O; 52.89 4.80 11.57
AcOH (363.33) 52.50 4.50 11.00
4f 200 C;HisN,O, 56.35 497 7.73
AcOH (362.35) 55.70 470 7.00
Sa 135-7 CisHi:N;O4 58.53 4.56 14.63
alc. (287.28) 58.10 420 14.20
5b 121 CiHi2N;O, 5227 376 13.06 11.02
AcOH (321.72) 52.70 3.20 13.00 11.10
5¢ 220 60 CsHsN;O4 59.80 502 1394
alc. (301.31) 60.20 5.20 13.50
5d 196 60 CisHsN:Os 56.78 476 1324
alc, (317.31) 56.20 450 13.10
Se 195 65 C:H:NO, 50.61 3.46 16.86
AcOH (332.27) 5040 3.50 16.50
5f 208 60 CsHsN;O, 54.38 396 12.68
alc. (331.00) 5430 4.10 1220
6 200 60 CieHiaNsO4 5647 4.12 20.54
AcOH (340.00) 56.00 4.00 20.10
7 194 60 CoHisN;O4 53.19 4.67 11.63
AcOH (361.00) 53.00 420 11.00
8a 228 CyHisNsOs 59.26 3.70 17.28
AcOH (405.00) 5900 3.50 17.00
8b 295 60 C1sH1aNeOs 48.39 323 22.58
alc. (372.00) 4850 310 2220
8¢ 190 65 CisHi:NOsS 46.39 3.09 21.05
AcOH (388.00) 4590 3.10 2091

by their elemental and spectral data. The '"H-NMR
spectra for pyridazine derivative 4 revealed for the
l-aryl-4.5.6-trihydropyridazine, the aromatic protons
at & 6-8 ppm, the methyl group of the ethyl ester
at 6 14 ppm triplete at 8 2-3 ppm and guartet for
the CH. group. The methylene group at position
6. at 5 40 ppm. The CH at position 5 appears at
8 45 ppm. IR spectra of the compound 4 showed
the carbonyl group at 1660 ¢cm ' also the ester car-
bonyl at 1750 ¢cm ' and at 1610 cm™' for C=N.
Also the 'H-NMR spectra of compound 5 which

is obtained by cyclization of pyridazinedicarboxylate
with hydroxylamine revealed the aromatic protons
at § 6-8 ppm, the alkyl group CH»CH; at & 14
and 23 ppm which appeared as triplet for CH;
quartet for CH,, at & 4 ppm for CH, in pyridazine
ring and at 45 for CH. The IR spectra showed
the cyclic C=0 in isoxazolone at 1740 cm™'. the
ester C=0O at 1720 ¢m™' and at 1620 for C=N
in the ring.

On the other hand. the cyclization of pyridazine
4 with semicarbazide gave pyrazolo 134.5-tetra-
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Table II. 'H-NMR data of compound [&/ppm in (CD;)SO]

Compound No. 'H-NMR 8 ppm

4a 14[t, 6H, 2-CH.J(Et. gp.). 2.8[q. 4H. 2-CH:](Et. gp.): 6-8[m. SH. phl: 40 (d. 2H, 1-CH.] and
45[s, 1H, CH].

4b 13[t, 6H, 2-CH,)(Et. gp.): 2.7[q. 4H, 2-CH,]; 6-8[m, 4H, C;H,J: 3.19(d. 2H. 1-CH,] and 4.5[dd
1H, CH].

4-c 13[t, 6H, 2-CH.J; 29(q, 4H, 2-CH,](Et. gp.); 6-8[m., 4H. C.H,J; 3.8[d. 2H. 1-CH,]; 4.5[dd,
1H, CHJ and 228[s, 3H. CH:Ar].

4-d 14[t, 6H, 2-CH:}(Et. gp.); 2.8[q. 4H, 2-CH.]; 6-8[m, 4H. C.H.]: 39[d, 2H, 1-CH.]: 4.5[dd,
IH, CH] and 3.5(s, 3H. CH;-O-Ar].

4e 16[t. 6H. 2-CHJ(Et. gp.): 28(q. 4H, 2-CH,J(Et. gp.); 6-8{m, 4H. C,H,: 39[d, 2H, 1-CH,];
and 4.5[dd, 1H, CH].

4-f 14(t, 6H. 2-CH,J(Et. gp): 28[q. 4H. 2-CH,)(Et. gp.;. 68[m, 4H. CH.]: 39[d. 2H, 1-CH.]:
4.5{dd. IH, CH] and 102(s, H. COOH].

5-a 140t, 3H. 1-CH;J(Et. gp.): 23[q. 2H. CH.); 4[d. 2H. CH.,J; 6-8lm. 5H, CH.] and 4.1{dd, H.
CHJ.

5-b 1.5[t, 3H, 1-CH;J(Et. gp.); 24(q. 2H. CH,J(Et. gp.). 4[d. 2H. CH.]: 6-8[m. 4H. 4-C1-CH,] and
42[dd, H., CHI.

5-¢ 1.5[t, 3H, 1-CH;1(Et. gp.); 2.3[q. 2H. CH.J(Et. gp.): 4[d. 2H. CH:J: 6-8[m, 4H. C(H4]: 2.28[s,
3H, CH+Ar] and 40[dd. H. CH].

5-d 14[t, 3H. 1-CHJ(Et. gp.): 23[q. 2H. CH,](Et. gp.): 4[d, 2H. CH.]; 6-8[m. 4H. CH,]: 4.0[s,
3H. CH:-O-Ar] and 4.15[dd. H. CH].

5 1.5[t, 3H, 2-CH:J(Et. gp.; 24Lq. 2H, CH.}Et gp.) 4[d. 2H. CH.J; 6-8[m. 4H, CH,] and
420[dd, H, CH].

5-f 14[t, 3H. 1-CH:J(Et. gp.). 2.3[q. 2H. CH.Et gp.): 4[d. 2H. CH.]: 6-8[m. 4H, CH.]: 10[s.
IH. COOH and 40[dd, 1H. CHL.

6-a L4t 3H, 1-CH;J(Et. gp.); 23[q. 2H. CH.}(Et. gp.): 4(d. 2H, CH.]: 95[s, 2H, NH.] and 6-
8[m. 4H, CH.]: 2.28[s. 3H, CH:-Ar] and 4.5[dd, H. CH.

7 14t 3H. 1-CH.)(Et. gp.); 23[q. 2H. CH,)(Et. gp.): 6-8{m, 4H, C.H,] and 86[s, H. CH].

8a 130t 3H, 1-CH,J(Et. gp.). 23[q. 2H. CH,)Et. gp.): 6-8[m, 10H. 2-C,H:] and 8.10[s, 2H. 2-CH].

8b 13(t, 3H. 1-CH:J(Et. gp.): 2.3[q. 2H. CH:](Et. gp.): 6-8[m. 5H. 1-C,H<] 82[s. 2H, 2-CH] and
9.5(s. 2H,"NH-].

8-¢ 1.3[t 3H. 1-CH,J(Et. gp.): 23[q. 2H. CH-J(Et. gp.): 6-8[m. 5H. 1-C,H:] 8.I[s. 2H. 2-CH] and

94(s. 2H. NH-].

Table III. Antimicrobial activity of the synthesized compounds against wide range of microorganisms. Data are expressed
as mean diameter of inhibition zones of test organisms (mm), 0.0, not detected

Compound No. Test organisms
Macroph.  Staphy. Bacill. Proteus  Salmonella E. Fusarium  Asperg.  Helmentho-
phaseoli aureus cereus vulgaris  typhimurium coli  oxysporium  wentii sporium sp.
4b 20 0 0 0 0 0 0 0 20
4d 0 25 25 0 30 0 30 20 0

Sh 0 0 0 0 0 15 30 0 0
5f 0 0 0 3s 0 0 0 0 0

No antimicrobial activities were detected against Bacillus megaterium, Shigella flexxneri. Pseudomonas aeruginosa, Serratia
Murcescens and Cunninghamella elegans.
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hydropyridazine derivative 6 which showed 'H-
NMR the aromatic protrons at & 6-8 ppm, the alkyl
group of CH>-CH; guartet and triplet at & 4 and
at § 2-3 ppm. The proton NH at & 9.5 ppm. The
proton of CH group of pyridazine at 8 4.5 ppm.
The methylene of pyridazine at & 4 ppm. The me-
thine CH proton at 8 4.5 ppm. The IR of pyrazolo-
pyridazine 6 showed the cyclic C=0O at 1735 cm ™',
the ester carbonyl at 1720 cm ', the free NH, group
at 3400 cm™', 1600 cm ' and the amide carbonyl
at 1670 cm .

The treatment of arylhydrazones of ethylacetone-
dicarboxylate with ethylorthoformate” in acetic
anhydride gave 7.l-arylpyridazine-3,5-dicarboxylate-
4-one which its 'H-NMR showed also the aromatic
protons at & 6-8 ppm. the alkylprotons of ester
groups at 14 and 2.3, for the ethyl protons. The
CH protons at position 6 at & 86 ppm. The IR
consistent with the suggested structure of these com-
pounds.

The compound 7 on treatment with hydrazinese-
micarbazide and thiosemicarbazide afforded the
amidopyrazolo[34c] pyridazinc which showed 'H
of the aromatic protons at & 6-8 ppm, the alkylester
group at & 2-3 and 14 ppm also for the NH at
8 9.5 ppm. for compound 8b and 8¢ at 82, 8.1 ppm
for the CH group. The data of NMR is tabulated
in Table IL

Antimicrobial activities

The antimicrobial activity of compound 4b and
4d against wide variety of microorganisms are
shown in Table III. Compound 5d exhibited very
poor antimicrobial activity against Escherichia coli

and showed high antimicrobial activity against Fu-
sarium oxysporium. Alternatively, it showed no acti-
vity against the other used test microorganisms.
While, compound 5f exhibited high antimicrobial
activity against Proteus vulgaris, but showed no anti-
microbial activity against the rest of the used test
organisms.

On the other hand, compound 4d showed anti-
microbial activity against several bacteria; Staphyllo-
coccus aureus. Bacillus cereus and Salmonella typhi-
murium as well as against two fungal species; Fusa-
rium oxosporium and Aspergillus wentii. Such high
antimicrobial activity of compound 4d against wide
range of microorganisms could be of applicable use.
Compound 4b exhibited moderate antimicrobial ac-
tivity only against two fungal isolates Helmenthospo-
rium sp. and Macrophomina phaseoli.

Conclusively, compound 5b, 5f and 4b seem to
be of no applicable use as antimicrobial agents,
while compound 4d could be used as antimicrobial
agent against specific microorganisms of different
taxa.
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