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Condensation of 4-cvano-3.6-dimethyl-3-pyridazinone 1 with aromatic aldehydes gave the novel styryl
derivatives 2a-¢. Refluxing of compound 2a with phosphorus oxychloride furnished 3-chloropyridazine
derivative 3. Compound 3 was reacted with thiourea and produced pyridazine-3(2H)thione 4. Thieno[2.3<]-
pvridazines Sa-e were achieved by cvcloalkylation of compound 4 with halocompounds in methanol under
reflux and in the presence of sodium methoxide. Also. refluxing of compound 4 with N-substituted
chloroacetamide in the presence of potassium carbonate afforded thienopyridazines 6a-e. Cyclization of
compound 6 with some electrophilic reagents as carbon disulfide and triethyl orthoformate furnished the novel
pyvrimido[4'.5":4 5]thieno[2.3-¢]pyridazines 12 and 13a-c. respectively. Diazotisation of compound 6 with
sodiwm nitrite in acetic acid produced the pyridazino[4'.3"4.5]thieno[3.2~d][1.2.3]triazines 14a-c. Ternary
condensation of compound 1. aromatic aldehydes and malononitrile in ethanol containing piperidine under
reflux afforded the novel phthalazines 16a-¢. Compound 3 was subjected to some nucleophilic substitution
reactions with amines and sodium azide and formed the aminopyridazines 17a. b and tetrazolo[1.5-b]-
pyridazine 19. respectively. The structures of the synthesized compounds were established by elemental and
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spectral analvses.
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Introduction

A considerable number of pyvridazine denvatives were
found to have antibacterial.’ analgesic.” antiinflammatory.®
anticonvulsant,”  acetvl-cholinesterase inhibitors,” aldose
reductase inhibitor and antioxidant® properties. Some thieno-
pvndazines have been reported to possess considerable
antiasthmatic’ and fibrinolvtic® activities. In addition, 1.2.3-
triazine svstems condensed with carbocycles or heterocvcles
are known to exhibit antiallergic activity.” On the basis of
these reports and in continuation in the svnthesis of novel
condensed pvridazine derivatives,'"™ we reported here the
svnthesis of S-anunothieno[2.3-¢]pyridazine. pyrinudo[4'.5";
4, 5]thieno[2,3-¢c]pyndazine, pyvndazino[4',3":4,5|thieno[3,2-d]-
[1.2.3]triazine and phthalazine from 4-cvano-3-mercapto-6-
methvl-3-stvrv]l-pyridazine 4 as starting material.

Results and Discussion

The starting material 4-cvano-5,6-dimethy]-3-pyndazinone
1 was readily obtained by treatment of diacetyl with
hvdrazine hyvdrate followed by cvclocondensation with ethyl
cvanoacetate in the presence of sodium ethoxide." Styrvl
derivatives 2a-¢ were achieved by refluxing of pyridazinone
1 with aromatic aldehvdes in ethanol and n the presence of
pipenidine. When compound 2a was refluxed with phosphorus

oxvchloride gave the 3-chloropyridazine denvative 3 in 87%
vield. Compound 3 was subjected to addition-elimination
reaction with thiourea’ in ethanol under reflux to afford 4-
cvano-6-methyl-5-styryl-pyridazine-3(2H)thione 4 (Scheme
1). The structure of compound 4 was established by another
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synthetic route wig thionation of compound 2a with
phosphorus pentasulfide under reflux in pyridine.

Cycloalkylation of compound 4 with chloroacetonitrile in
the presence of an equimolar amount of sodium methoxide
in methanol afforded 3-amino-3-methyl-4-styry1-thieno[2.3<]-
pyridazine-6-carbonitrile 5a in high vield (Scheme 2). The
structure of compound Sa was established using microanalyses
and spectroscopic data. The infrared spectrum of Sa exhibited
strong absorption at 2200 cm™ due fo the carbonitrile group
in addition fo amino functional group at 3450 and 3320 cm™.
'"HNMR spectrum of 5a in DMSO-ds displayed a broad
singlet because of amino protons at § 6.10-6.20. singlet at §
2.80 due to methyl protons and a multiplet at 6 6.60-7.42
which was assigned to aromatic and ethylene protons. In
addition, the structure of compound Sa was confirmed by its
mass spectrum which showed a molecular ion peak at m/z
292 which is the base peak in the spectrum. In a similar
manner when compound 4 was cyclocondensed with chloro-
acetone. ethyl chloroacetate and phenacyl bromide derivatives
vielded the corresponding thienopyridazines Sb. Se. 5d and
Se. respectively (Scheme 2). Cyclocondensation of compound
4 with N-substituted chloroacetamide in the presence of
anhydrous potassium carbonate to form the novel carbox-
amide derivatives 6a-¢ (Scheme 2). The infrared spectra of
compounds 6a-¢ showed the absence of nitrile functional
group and the presence of NH/NH: as well as carbonyl
groups. 'HNMR spectrum of compound 6¢ in DMSO-ds
displayved the presence of acetyl. methyl. amino. aromatic.
ethylene and NH protons. In the mass spectrum of compound
6¢ a molecular ion peak was observed at m/z 416 which is
the base peak in the spectnun.

Ethoxymethylencamino derivative 7 was obtained by
treatment of enaminonitrile Sa with triethyl orthoformate in
the presence of acetic anhydride. When compound 7 was
allowed to react with hvdrazine hvdrate in benzene at room
temperature the starting material Sa was produced (mp.
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mmp and TLC). The condensed pyrimidine 8 was ruled out
on the basis of analytical and spectral data. The formation of
compound Sa from 7 was assumed to proceed i the
addition of hydrazine at the imino functional group to form
intermediate 9 followed by elimination of ethyl formate
hydrazone'’ (Scheme 3).

Refluxing of compound Sa with carbon disulfide'® in
pyridine afforded the corresponding pyrimido[4'.5"4.5]-
thieno[2.3-c]pyridazine derivative 10. The infrared spectrum
of compound 10 was free of nitrile functional group and
displayed the presence of two NH functional groups at 3460
and 3320 cm™. Compound 10 was subjected to react with
two molecules of ethyl chloroacetate under reflux in the
presence of fused sodium acetate and furnished the
di(ethoxycarbonylthio) derivative 11. Reaction of compound
6¢ with carbon disulfide in pyridine gave the condensed
pyrimidinethione derivative 12. Cyclization of compounds
6a-c with triethy] orthoformate in the presence of catalytic
amounts of glacial acetic acid produced the pyrimidothieno-
pyridazine derivatives 13a-¢. Pyridazino[4'.3"4.5]thieno[3.2-d]-
[1.2.3]triazine derivatives 14a-¢ were obtained by diazoti-
sation of compounds 6¢-e with sodium nitrite in glacial
acetic acid at 0 °C (Scheme 4).

Ternary condensation of aromatic aldehyde. malononitrile
and methyl carbonitrile 1 in the presence of a catalytic
amount of piperidine afforded the novel derivatives of
phthalazine 16a-¢ in good vields (Scheme 3). Analytical and
spectral data were consistent with this structure. The infrared
spectra of compounds 16a-c¢ revealed the presence of amino.
cvano and carbonyl functional groups whereas 'H NMR
spectrum of compound 16a in DMSO-ds displaved the
presence of signal at & 2 4 (s. 3H. CHa) in addition to amino
and aromatic protons. A reaction mechanism'® proposed for
the formation of the phthalazines 16a-¢ is illustrated in
Scheme (3). The structure of phthalazine derivatives 16a-c
were confirmed by another synthetic route v/ refluxing of
compound 1 with aromatic aldehydes in ethanol containing
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piperidine to afford styrvl derivatives 2a-c which upon
treatment with malononitrile in the presence of piperidine
vielded the corresponding phthalazines 16a-¢ (Scheme 3).
Also. on refluxing compound 1 with arylidenemalononitriles
15 in ethanol in the presence of piperidine. the phthalazines
16a-c were obtained.

This contribution was extended to study some nucleophilic
substitution reactions with chloropyridazine 3. Thus. compound
3 was reacted with piperidine and aniline in benzene under
reflux to vield the novel aminopyridazine derivatives 17a
and 17b. respectively. Sodium azide as nucleophile was
reacted with chloropyridazine 3 in dimethylsulfoxide at 90
°C to form the novel tetrazolo[l.3-b]-pyridazine 19. The
azidopyridazine 18 was excluded on the basis of infrared
spectrum which showed the absence of azide functional
group. Treatment of compound 3 with triphenylphosphine
under reflux to produce the (triphenylphosphoranilidene)-
amino derivative 20. The formation of 20 was assumed to
proceed through triphenylphosphine attack the tetrazole
moiety followed by elimination of nitrogen molecule™
(Scheme 6).
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Experimental Section

Melting points were determined on a Fisher-John melting
points apparatus and are uncorrected. IR spectra were
recorded on a Shimadzu 470 spectrophotometer using KBr
pellets. 'H-NMR spectra were measured on a Varian 390-90
MHz NMR spectrometer using TMS as internal standard.
Elemental analyses were performed on a Perkin-Elmer 240
C microanalyzer. The mass spectra were recorded on Jeol-
JMS-600 apparatus. The physical and spectral data are
shown in Tables 1 and 2. respectively.

4-Cyano-6-methyl-5-styryl-3-pyridazinone derivatives
(2a-¢). To a solution of compound 1 (0.01 mole) in 30 mL of
absolute ethanol. aromatic aldehyde (0.01 mole) and catalytic
amount of piperidine were added. The reaction mixture was
heated for 4 h. then poured into ice water/HCI mixture. The
solid product was collected by filtration and recrvstallized
from the proper solvent to give 2a-¢.

3-Chloro-4-cyano-6-methyl-S-styrylpyridazine (3).
Compound 2a (0.0l mole) was refluxed with phosphorus
oxvchloride (13 mL) for 3 h. The cooled reaction mixture
was slowly added into the crushed ice water. The resulting
solid was filtered. dried and recrystallized from the proper
solvent to give 3.

4-Cyano-3-mercapto-6-methyl-S-styrylpyridazine (4).

Method A: A mixture of compound 3 (0.01 mole) and
thiourea (0.012 mole) in dry ethanol (30 mL) was heated
under reflux for 3 h. The obtained solid product was
recrystallized from the proper solvent to give .

Method B: A mixture of compound 2a (0.01 mole) and
phosphorus pentasulfide (0.012 mole) in pyridine (13 mL)
was refluxed for 2 hr. then allowed to cool and poured into
cold water (100 mL). The solid product was collected and
recrystallized to give 4.

5-Amino-3-methyl-4-styryl-6-substituted-thieno [2,3-¢]-
pyridazine derivatives (5a-e): General procedure. A
mixture of compound 4 (0.01 mole). sodium methoxide
(0.01 mole) and halocompound (0.01 mole) in 30 mL
methanol was refluxed for 2 h. The separated product was
collected on cooling and recrystallized from the proper
solvent fo give 3.

3-Amino-3-methyl-4-styryl-6-(substituted carbamoyl)-
thieno|2,3-c]-pyridazine derivatives (6a-e): General
procedure. A mixture of compound 4 (0.01 mole).
appropriate N-substituted chloroacetamide (0.01 mole) and
anhydrous potassium carbonate (2 g) in absolute ethanol (40
mL) was heated under reflux for 2 h. then allowed to cool.
The solid product was collected. washed with water and
recrystallized from the proper solvent to give 6. MS (6a):
310 (M™ 2.1%). 312 (M+2: 0.4%). 308 (28%). 291 (61%).
264 (base peak: 100%), 215 (39%). 187 (7.9%). 164 (2.1%).
1135 (1.4%) and 76 (1.1%).

3-Ethoxymethyleneamino- 3-methyl-4-styryl-thieno[2,3<]-
pyridazin-6-carbonitrile (7). A mixture of compound Sa
(0.01 mole). triethyl orthoformate (3 mL) and acetic anhydride
(10 mL) was heated under reflux for 4 h. then allowed to
cool. The product was collected and recrystallized from the
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proper solvent to give 7.

Formation of 3-methyl-4-styryl-5,6,7 8-tetrahydro-6,8-
dithioxo-pyrimido[4',5':4,5]thieno(2,3-c]pyridazine (10)
and 3-methyl-4-styryl-7-(4+-methoxyphenyl)-5,6,7 8-tetra-
hydro-6-thioxopyrimido[4',5':4,5]thieno[2,3-¢]pyridazine
(12). A mixture of compound Sa or 6¢ (0.01 mole) and
carbon disulfide (10 mL) in dry pyridine (20 mL) was heated
on a water bath for 10 h. The solid product was precipitated
on cooling. then collected and recrystallized from the proper
solvent to give 10 and 12 respectively.

3-Methyl-4-styryl-6,8-di(ethoxycarbonylmethylthio)-
pyrimido-[4',5":4,5)thieno[2,3-¢]pyridazine (11). A mix-
ture of compound 10 (0.01 mole). ethy] chloroacetate (0.01
mole) and sodium acetate (2 g) in ethanol (30 mL) was
refluxed for 1 h. then allowed to cool. The solid product was
collected and recrystallized from the proper solvent to give
11

3-Methyl-4-styryl-7-(4-substituted phenyl)-7,8-dihydro-
8-oxopyrimido [4',5':4,5]thieno[2,3-¢]pyridazine derivatives
(13a-¢): General procedure. To a mixture of compound 6
(0.01 mole) and triethy]1 orthoformate (3 mL). drops of acetic
acid was added. The reaction mixture was heated under
reflux for 1 h. The solid product was collected and
recrystallized from the proper solvent to give 13. MS (13a):
320 (M base peak). 322 (M+2: 6.7%). 291 (9.8%). 263
(1.3%). 242 (40%). 219 (1.3%) and 187 (1%). MS (13b):
426 (M": base peak). 396 (4%). 348 (17%). 291 (1.4%). 215
(7.9%) and 77 (0.22%).

3-Methyl-4-styryl-7-(4-substituted phenyl)-7,8-dihydro-
8-oxopyridaz-ino[4',3':4,5]thieno(3,2-d] (1,2 3]triazine (14a-
¢): General procedure. To a compound 6 (0.01 mole)
dissolved in acetic acid (20 mL). sodium nitrite solution (0.5
g in 2 mL H-Q) was added drop by drop with stirring during
13 minutes. After the addition was finished. stirring was
continued for additional one hour and then allowed to stand
for 5 hours. The solid product was collected and recrystalliz-
ed from the proper solvent to give 14.

5- Amino-1-methyl-4-0x0-7-aryl-34-dihydrophthalazin-
6-carbonitriles (16a-c): General procedure.

Method (A): A mixture of compound 1 (0.0l mole).
aromatic aldehyde (0.01 mole) and malononitrile (0.01
mole) in ethanol (530 mL) in the presence of piperidine (0.3
mL) was heated under reflux for 4 h. then poured into ice/
HCI mixtre. The solid product was collected and recrystal-
lized from the proper solvent to give 16.

Method (B): To a solution of 4-styryvl derivative 2 (0.01
mole) in 30 mL ethanol. malononitrile (0.01 mole) and cata-
lytic amount of piperidine were added. The reaction mixture
was heated under reflux for 4 h. then poured into ice/HCI
mixture. The solid product was collected and recryvstallized
from the proper solvent to give 16.

Method (C): To a solution of compound 1 (0.01 mole) in
30 mL of ethanol. benzylidenemalononitrile 135 (0.01 mole)
and catalvtic amount of piperidine were added. The reaction
mixture was heated under reflux for 4 h. then poured into
ice/HCl mixture. The solid product was collected and
recrystallized from the proper solvnet to give 16.
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Table 1. Physical data for the svnthesis compounds
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Compd. Mp. Yield (%) Solvent Molecular Flemental analysis (Cale./Found)
No. (°C)H {Color) CrIvst, formula C% H% N% %
2a 298 %4 Ethanol Cp.H N:O 70.87 4.67 17.71
(vellow) (237.25) 70.92 4.66 17.70
2b 280) Ethanol CysHi:N-Os 67.40 4.90 1372
(vellow) (267.27) 67.50 4.89 1575
2¢ 312 3 Ethanol C4H;oCIN-O 61.89 371 1547
(vellow) (271.69) 61.90 3.70 15.52
3 200 87 Ethanol Cy:HCIN; 65.76 3.94 16.43
(vellow) (233.69) 63.80 394 16.30
4 290 94 Ethanol CpaH; NS 66.40 4.33 16.60 12.63
(red) (253.31) 66.45 4.42 16.71 12.68
Sa 250 86 Ethanol CeHp NS 65.73 4.14 19.16 10.97
(vellow) (292.35) 65.77 4.01 19.10 10.89
5b 180 83 Ethanol C-H:N:OS 65.99 4.89 13.58 10.36
{vellow) (309.37) 66.12 4.90 13.36 10.30
5c 160 : Ethanol CigH:N:0-8 63.69 5.03 12.38 945
(vellow) (33940 63.77 5.02 12.30 9.50
5d 200 69 Ethanol C1:H=NiOS 71.13 4.6l 11.31 8.63
(red) (371 .44) 71.21 4.60 11.35 8.65
Se 176 82 Ethanol C2:H)<BIN;OS 38.67 358 9.33 7.12
(red) (430.34) 3872 3.60 940 713
6a 278 86 Ethanol C](sHuNJOS 61.91 4.33 18.03 10.33
(red) (310.36) 61.96 4.55 18.08 10.36
6h 280 80 Ethanol C2H sN,OS 68.37 4.69 14.50 8.29
(red) (386.45) 68.42 4.70 14.48 8.30
6¢c 228 87 Ethanol Ca:HaNLOsS 66.32 4.84 1345 7.70
(red) (416.48) 66.42 4.83 13.30 7.72
6d 270 81 Ethanol Ca:HxN,OS 68.97 5.03 13.99 8.01
{orange) (400.48) 69.20 5.10 14.22 8.05
be 250 88 Ethanol C23H3NLO.S 67.27 4.70 13.07 748
(red) (428.49) 67.25 4.66 13.12 7.51
7 170 21 Ethanol CoHisN.OS 6349 4.63 16.08 9.20
(vellow) (348.41) 63.63 4.62 16.19 9.13
10 220 73 Ethanol Cy=-H;2N, S, 3541 328 13.20 26.10
(red) (368.49) 3547 3.36 15.26 26.20
11 160 34 Ethanol CysH4NLO4S; 535.53 4.47 10.36 17.79
(brown) (540.66) 55.62 4.50 10.47 17.87
12 250 80 Pvridine C2aHsN.1O1 S 62.86 396 1222 13.98
(vellow) (438.3%) 62.92 397 12.20 14.10
13a 330 96 Acetic C-H:N.OS 63.73 377 1749 10.00
(vellow) acid (320.36) 63.82 382 17.56 10.20
13b 256 Acetic Co3HsN,O.S 67.59 4.25 13.14 7.52
(vellow) acid (426.47) 67.66 4.18 13.11 748
13¢ 242 20 Acetic Ca:H sNL,OS 70.22 442 13.65 7.81
(vellow) acid (410.47) 70.32 4.335 13,30 7.88
14a 236 Ethanol C1:H=:N=0-8 64.62 4.00 16.38 7.50
(vellow) (427.47) &4.72 4.08 16.35 742
14b 300 87 Ethanol Cy3H=N:OS 67.13 4.16 17.02 7.79
{orange) /CHCl: 411.47) 67.12 4.16 17.15 7.82
14¢ 230 20 Ethanol C24H:N:0,S 63.39 3.90 15.93 7.29
(vellow) (439.48) 63.72 392 16.10 7.25
16a 300 30 Ethanol CeH2NLO 69.33 4.38 20.28
(white) (276.29) 69.62 4.42 20.28
16h 350 67 Ethanol Ci-HuN O 66.65 4.61 18.29
(vellow) (306.31) 66.75 4.60 18.40
16¢ 334 40 Ethanol CsH; CIN,O 61.84 3.57 18.03
(green) (310.7%) 61.86 .36 18.13
17a 238 69 Pet. ether CoHaoN, 74.97 6.62 18.41
(vellow) - (304.38) 75.12 6.60 18.45
17b 130 73 Pet. ether CogHjalNy 76.90 5.16 17.94
(vellow) - (312.36) 76.96 5.14 17.90
19 244 21 Ethanol CysHjoNs 64.11 3.84 3204
(vellow) (262.27) 64.15 385 32.16
20 230 70 Ethanol CoHaNJP 7740 5.07 11.28
(vellow) (496.52) 7740 5.08 11.21




1186 Buil Koreani Chem. Soc. 2003, Vol. 24, No. 8

Mohamed S. 4. El-Gaby et al.

Table 2. Spectral data of the svnthesized compounds

Compd.
No.

IR/ Ve (cm™")

TH NMR (/ppm)

2a
2b
2¢
3
1
Sa
5b

Sc
5d
Se
6a
6b
6¢
6d
6e
7

10
11

12
13a
13b
13¢
14a
14b
14c
16a
16Db
16¢
17a
17h

19
20

3100 (NH), 2220 (C=N).
3350 (NH), 2210 (C=N).
3120 (NH), 2220 (C=N).
2210 (C=N).

3380 (NH), 2220 (C=N).

3450, 3320 (NHz), 2200 (C=N).
3460, 3340 (NHz), 1660 (C=0).

3480, 3
3400, 3
3400, 3
3400, 3280, 3100 (NH, NH:).
1670 (C=0).

a
3
a
3

3450, 3400 (NHz), 1620 (C=0).
3480, 3320 (NH>), 1630 (C=0).
3480, 3210 (NH>), 1640 (C=0).

3430, 3320 (NH>), 1670 (C=0).

2980 (CH-aliph), 2200 (C=N),
1620 (C=N).

3460, 3320 (NH).

2980 (CH-aliph), 1730 (C=0).
3400 (NH), 1690 (C=0),

3400 (NH), 1640 (C=0),

1680 (C=0).

1680 (C=0).

1660 (C=0).

1673 (C=0).
1680 (C=0: broad)

3330, 3200 (NHz), 2200 (C=N),

1630 (C=0).

3450, 3190 (NHz), 2200 (C=N),

1630 (C=0).

3450, 3400 (NHz), 2200 (C=N),

1660 (C=0).

2950, 2800 (CH-aliph), 2180
(C=N).

3200 (NH), 2200 (C=N).
2200 (C=N).

2200 (C=N).

50 (NHa), 1680 (C=0)).
30 (NHa), 1620 (C=0)).
3280 (NHa ), 1670 (C=0).

CF:COOD: 2.7 (s, 3H. CHs). 7.10-7.90 (m, 7H, Ar-H and ethylene protons), 8.00 (s, 1H, NH).
DMSO-ds: 2.3 (s, 3H, CH3), 3.90 (s, 3H, OCH;), 6.90-7.80 (m, 7H. Ar-H. ethvlene-H and NH).
CF:COOD: 2.80 (s, 3H, CHs), 6.89-7.80 (mm, 6H, Ar-H and ethylene protons), 8.41 (s, 1H, NH)
DMSO-ds; 2.80 (s, 3H, CHs), 7.10-7.70 (m, 7H, Ar-H and ethylene-H).

DMSO-ds; 2.7 (s, 3H, CHs), 7.20-7.70 (m, 7H, Ar-H and ethylene-H), 8.70 (s, 1H, NH).
DMSO-dg; 2.8 (s, 3H, CHs), 6.20 (broad, 2H, NHs), 6.60-7.42 (m, 7H, Ar-H and ethylene-H).
CDCls: 2.63 (s, 3H. COCHa), 2.95 (s, 3H, CH:). 7.15 (s, 2H, NH»), 7.30-7.80 (m, 7H, Ar-H and
cthylene-H).

CDCla: 2.85 (s, 3H, CH:s), 4.95 (s, 2H, NHa»), 7.70-7.90 (m, 12H, Ar-H and ethyvlene-H).
DMSO; 2.71 (s, 3H, CHs). 3.01 (s, 2H, NHz), 7.20-7.30 (s, 9H, Ar-H, ethvlene protons and NH»)

DMSO-ds; 2.70 (s, 3H, CH;), 7.03 (s, 2H, NH:), 7.30-7.60 (m, 12H, Ar-H and ethylene-H), 8.85 (s,
IH, NH).

CDCls; 3.00 (s, 3H, CHa), 3.90 (s, 3H. OCH;), 7.05-7.60 (m, 13H, Ar-H, ethvlene-H and NH-),
8.70 (s, 1H, NH).

DMSO; 2.31, 2.73 (25, 6H, 2CH;), 541 (s, 2H, NH:), 7.20-7.52 (m, 11H, Ar-H and ethvlene
protons), 8.40 (s, |H, NH)

CF.COOD; 2.75 (s, 3H, COCHj;), 3.10 (s, 3H, CH;), 7.30-8.30 (m, 11H, Ar-H and ethvlene-H),
10.0 (s, 1H, NH).

DMSO-ds; 0.90 (t, 3H, CHa), 2.70 (s, 3H, CHs), 4.00 (q. 2H, OCH-:), 7.30-7.60 (m, 7H, Ar-H and
ethvlene-H), 8.10 (s, |H, CH=N).

CF.COOD:;, 1.50(t, 6H, 2CH;), 3.28 (s, 3H, CH;), 4.10 (s, 4H, two SCH:), 4.40 (q, 4H, two OCHa),
7.30-7.80 (m, 7H, Ar-H and ethylene-H).

CDCls; 2.80 (s, 3H, CHs), 3.90 (s, 3H, OCH;), 7.10-7.40 (m, | 1H, Ar-H and ethvlene-H), 8.10 (s,
1H, NH).

DMSO;, 2.76 (s, 3H. CHa). 7.10-7.60 (m, 7H. Ar-H and ethylene protons), 8.03 (s, 1H, pyvrimidine-
H), 8.70 (s, 1H, NH)

CF:COOD: 3.18 (s, 3H., CHs), 3.80 (s, 3H, OCH.), 7.20-7.70 (m, 11H, Ar-H and ethylene-H), 8.70
(s. 1H. pyrinudine-H).

CF:COODx: 2,30, 340 (2s, 6H, 2CHs), 7.30-7.73 (m, 11H, Ar-H and ethylene-H), 8.63 (s, 1H,
pyrmidine-H).

CF:COOD: 2.35 (s, 1H, CHx), 3.70 (s, 3H, OCHs), 7.10-7.80 (m, 11H, Ar-H and ethylene-H).
CEF:COOD: 2.35,2.98 (25, 6H. 2CHs), 7.253-7.38 (m, 11H, Ar-H and ethylene-H).

DMSO-ds. 2.60 (s, 3H, COCH3), 2.70 (s, 3H. CHs), 7.20-7.60 (m, 11H, Ar-H and ethylene protons)
DMSO-ds; 2.40 (s, 3H, CHs), 6.80 (s, 2H, NHa), 7.40-7.80 (m, 6H, Ar-H), 8.30 (hwmp, 1H, NH).

DMSO-dg; 2.40 (s, 3H, CHx), 3.80 (s, 3H, OCHas), 6.7 (s, 2H. NHz), 6.90-7.60 (m, 3H, Ar-H), 8.10
(hump, 1H, NH).

CDCls: 1.60 (s, 6H, 3CH-), 2.75 (s, 3H, CH3), 3.10 (s, 4H, N(CH:).), 6.90-7.34 (m, 7H. Ar-H and
ethvlene protons)
DMSO-ds; 2.78 (s, 3H, CHa), 6.90-7.80 (m, 12H_ Ar-H and ethvlene-H), 8 40 (hump, 1H, NH).

DMSO-ds; 2.5 (s, 3H, CHa), 6.9-8.2 (m, 22H, Ar-H and ethyvlene-H).

4-Cyano-3-substituted amino-6-methyl-4-styryl-pyrid-
azine derivatives (17a, b): General procedure

A mixture of compound 3 (0.01 mole) and amino compound
(0.012 mole) in drv benzene (30 mL) was heated under
reflux for 0.3 h. The solid product was collected and

recrystallized from the proper solvent to give 17.

6-Methyl- 7-styryl-tetrazolo[1,5-b]pyridazin-8-carbo-
nitrile (19). A mixture of compound 3 (0.01 mole) and
sodium azide (0.01 mole) in dimethylsulfoxide (10 mL) was
heated under reflux for 1 h. then poured into ice water. The
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solid product was collected and recrvstallized from the
proper solvent to give 19.

1-Cvano-6-methyl-5-styryl-3-[(triphenyIphosphoranili-
den)-amino]pyridazine (20). A mixture of compound 19
(0.01 mole) and triphenylphosphine (0.01 mole) in dry
benzene (30 mL) was heated under reflux for 1 h. After
cooling. the precipitate product was obtained. then filtered
off and recrystallized from the proper solvent to give 20.
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