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ABSTRACT

Reaction of picolinic acid anhydride with dry bene under Friedl-Crafts conditions gave 3-benzagblmic acid 1
which on reaction with hydrazine hydrate in bajlin- butanol afforded 5-phenylpyrido[3,2-d]pyridiagi8(7H)-one2.
Reaction of pyridazinon2 with ethyl chloroacetate in dry acetone angCR; gave ethyl 2-( 5-phenylpyrido[3,2-
d]pyridazin—8-yloxyl)acetate8 which on reaction with hydrazine hydrate in refiigk ethanol afforded 2-( 5-
phenylpyrido [3,2-d]pyridazin—8-yloxyl)acetohyragidl .Cyclization of the acid hydrazidewith phenyl isothiocyante
under different conditions afforded oxadiazole #nddiazole derivative8 and10. Also, cyclization the acid hydrazide
with of CS in alcoholic KOH and with benzoic acid in refluginvith POC} gave oxadiazole derivativd® and 13
respectively . HydrazoneBla,b and ¢ were prepared via the reaction of the acid hyditazi with appropriate
aldehydes flowed by treatment with thioglycoliddagave thiazolidind5a,b and c, while on reaction of4a with ethyl
chloroacetate flowed by refluxing in dichloroberestielded pyrazole derivatii. The structure of new compounds
was confirmed from its correct analytical and spalctlata.

Keywords: Pyridopyridazinone, thiazoles, oxadiazoles, thiadlie, triazole, cardiovesclator, antihypertensive
activity.

INTRODUCTION

Pyridazinones are reported to possess interestiagnacological activities like antihypertensivajtiistaminic,
analgesic, anti-inflammatory, anticancer, and &t activities. In spite of various pyridopyridazinones
derivatives attached to thiazole, oxadiazole, ihmle and triazole moieties having been prepangdstudied. The
starting material 5-phenylpyrido [3,2-d]pyridazi(¥8)-one2 was synthesized from reaction of picolinic acitiyatride
with dry benzene in the presence of AlGhder Friedl-Crafts conditions gave 3-benzoyl oo acid 1 followed by
cyclization with hydrazine hydrate in boiling n- tanol The title compounds were synthesized by the
cyclocondensation of 2-(5-phenylpyrido [2, 3-d] id@zin-8-yloxyl)acetohydrazidd with different reagents. The
chemical structures of the synthesized compounds wenfirmed on the basis of their spectral andptingty was
ascertained by microanalysis. Characterizationmnysical data are listed in table 1.

MATERIALSAND METHODS

All melting points (M.P.) were uncorrected. IR sppacwere measured using KBr diske plate technigiik a
Bruker FT-IR ISS 25 spectrophotometer,{, in cm?). *HNMR spectra (DMSQd; and CDCJ) were carried out
with a Bruker Avance 200 MHz spectrometer using Té43nternal reference (chemical shift®jmppm).
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5-Phenylpyrido-[3,2-d]pyridazin-8(7H)-one 2:
A mixture of 3-benzoyl picolinic acid (0.01 mole) inn-butanol (20 ml) and hydrazine hydrate (0.01 mo¥ak
refluxed for 3 h. The reaction mixture was coolibe; separated solid was filtered, dried and realyztd.

Ethyl 2-(5-phenylpyrido [2,3-d]pyridazin-8-yloxyl)acetate 3:

A mixture of 5-phenylpyrido-[3,2-d]pyridazin-8(7Hjre 2 ( 0.01 mole) and ethyl chloroacetate (0.01 mole)hm
presence of KCO; ( 0.04 mole) was refluxeth dry acetone ( 30 ml) for 24 h, then the solweas evaporated and
the residue was dissolved , and the solid sepavedsdiltered, dried and recrystallized.

2-(5-Phenylpyrido [2, 3-d] pyridazin-8-yloxyl)acetatohydrazide 4:
A mixture of the esteB (0.01mol) and hydrazine hydrate(0.01mol) in absokthanol (30 ml) was heated under
reflux for 5 hours , the reaction mixture was teftool . The precipitate was collected and reatifzed.

8-Chlolo-5-phenylpyrido [2, 3-d] pyridazine 5:

A mixture of 5-Phenylpyrido-[3,2-d]pyridazin-8(7tépe2 (0.01 mol) with excess phosphorous oxychloride r{8pD
was refluxed for 4 hours. The reaction mixture Vedisto cool; the excess POglvas evaporated under vacuum the
precipitate was washed several times with watefilteeed and recrystallized .

8-Hydrazinyl-5-phenylpyrido [2, 3-d] pyridazine 6:

To a solution of 3-chloro-4,5,6- triphenylpyridagif (0.01 mol.) inn- butanol (10 ml), hydrazine hydrate (3 ml)
was added. The reaction mixture was refluxed foh.1Zhe precipitated product was filtered, dried and
recrystallized.

5-Phenylpyrido [3,2-d] pyridazin-8(7H)-thione 7.
A mixture of compound2 ( 0.01 mol ) and 5 (0.02mole) , was refluxed for 6 hours in dry xy@e20ml) . The
solid precipitated was washed with xylene and r&atized.

N-phenyl-2-(2-(5-phenylpyrido[ 3,2-d]-8-yloxyl)acetyl) hydrazine carbothioamide 8 :

A mixture of the acid hydrazid4(0.01 mol) and phenylisocyanate (0.01mol) in absokthanaol (30 ml) was
heated under reflux for 5 hours , the reaction umxtwas left to cool . The precipitate was colldctnd
recrystallized

N-phenyl-5-( (5-phenylpyrido[3,2-d]-8-yloxyl)methyl)-1,3,4-oxadiazole-2-amine 9:

To a mixture of compound8 ( 0.01 mol ) in 20 ml of (4N) NaOH 4/KI solution was added until the colour of |
disappeared then, the reaction mixture was refldge 6 h. The mixture was cooled and poured irciclel water;
the solid precipitated was washed several timels witer, filtered and recrystallized.

N-phenyl-5-( (5-phenylpyrido[3,2-d]-8-yloxyl)methyl)-1,3,4-thiadiazole-2-amine 10:

2- Aniline oxadiazol® (0.01 mole) was dissolved in cold concentratg8®] acid ( 2ml) .The mixture was stirred
at room temperature for 3 h, then poured upon edisbe . The solid separated was washed severas timith
water, filtered and recrystallized.

4-Phenyl-5-( (5-phenylpyrido[3,2-d]-8-yloxyl)methyl)- 4H-1,2,4-triazole-3-thiol 11.

A mixture of the acid hydrazidé(0.01 mol) and phenylisocyanate (0.01mol) in ab®okthanaol (30 ml) and
(20ml) of 10% NaOH solution was heated under refr 5 hours , the reaction mixture was left tmlcoThe
precipitate was collected and recrystallized.

5-((5-phenylpyrido [3,2-d]-8-yloxyl)methyl)- 1,3,4-oxadiazole -2-thiol 12:

Carbon disulfide (2 ml) was added drop wise tocndooled solution of KOH (2g) in ethanol (20 edntaining
the acid hydrazidd (0.02 mole), then the reaction mixture was stiredoom temperature 2h . After dilution with
ethanol the solid precipitated was washed twicéd wiher. To the solid obtained (1 g), 10% KOH (20) was
added then the reaction mixture was refluxed fothl@ooled, acidified with conc. HCI. The resultiaglid was
filtered washed with water, dried and crystallized.

2-Phenyl-5-( (5-phenylpyrido[3,2-d]-8-yloxyl)methyl)- 1,3,4-oxadiazole 13:

To a solution of aminotriazol& (0.02 mole) in phosphorus oxychloride (0.02 matenzoic acid (0.01 mol ) was
added. The reaction mixture was refluxed for 2haomater bath, and then the reaction mixture waslglpoured
into crushed ice with stirring and neutralized witbdium bicarbonate. The precipitate obtained weesdd off,
washed with water, dried and recrystallized.
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N- Arylidene 2- (5-phenylpyrido[3,2-d]-8-yloxyl)acetohydrazide derivatives 14a,b and c: To a solution of the
acid hydrazide 4 (0.01 mol) in 30 ml ethanol aed fdrops of acetic acid, (0.02 mole) of aromatitehlydes
namely benzaldehyd@-chlorobenzaldehyde angtmethoxybenzaldehyde was added. The reaction reixiwas
heated under reflux for 5 h , and then cooled. Séparated solids were filtered, dried and recriyztal.

4-(Substituted) phenyl-3-(2-(5-phenylpyrido[ 3,2-d]pyridazin-8-yloxyl)acetyl) thiazolidin-2-ones 15a-c.

To a solution of the N- arylidendgla,b and c (0.01 mol) in dry benzene (50 ml) thioglycolic é¢D.01 mol) was
added, the mixture was refluxed for 5h. The exteszene was evaporated and the residue obtainedrigdsand
recrystallized.

(E)-ethyl-3-(2-(5-(3-0x0-5,6-diphenyl-2,3-dihydr opyridazin-4-yl)- 1H-pyr azole-3-car bonyl)hydr azino)
butanoatel6:

A mixture of acid hydrazidd ( 0.02 mole) and ethyl chloroacetate ( 0.02 mdten- butanol (20ml) was refluxed
with stirring for 5 h ,then the reaction mixture sveooled. The resulting solid was filtered washeth wthanol,
dried and crystallized.

4-(5-(3-methyl-5-0x0-4,5-dihydr o-1H-pyrazole-1-car bonyl)-1H-pyrazol-3-yl)-5,6-diphenylpyridazin-3(2H)-one
17:

A mixture of acid hydrazidd ( 0.02 mole) and ethyl chloroacetate ( 0.02 maey n- butanol (20ml) in presence
of 10 ml of 10% NaOH solution was refluxed withrgtig for 5 h ,then the reaction mixture was cooleeutralized
with dil. HCI solution . The resulting solid waltdred washed with water, dried and recrystallized

RESULTSAND DISCUSSION

In previous studies we reported the synthesis fiéréint o-aroyl aromatic acids via reaction of phthalic adhtige
with different aromatic hydrocarbons under Friedidts conditions, followed by cyclization with hyahines to give
the corresponding benzopyridazinone derivativeghis study reaction picolinic acid anhydride wilty benzene In
the presence of Alglunder Friedl-Crafts conditions gave 3-benzoyl lxioacid 1 which on cyclization with hydrazine
hydrate in boiling n- butanol afforded 5-phenylggri[3,2-d]pyridazin-8(A)-one2.The structure of was confirmed
from its analytical and spectral data .IR spectnfr exhibits absorption bands at 1660, 3200 and 3#@é0wtable
to C=0, OH and NH groups, this illustrate that ggpyridazinone exists in lactam — lactim dynamic equilibrium
.The presence d in lactim form was confirmed from its reactioritlwethyl chloroacetate in the presence of
K,COyin dry acetoné'® gave ethyl 2-(5-phenylpyrido [2,3-d]pyridazin-8eyll)acetate3. No N- alkyl derivative
was obtained due to the rapid intercoversion utitiercondition of the lactam form (CO-NH) to lactierm (HO-
C=N). The structure 08 was confirmed from its correct analytical and $pdadata. IR spectrum & showed
absorption bands at 1725(C=0 ester), 1665(C=0) é##1C=N).'"HNMR spectrum of3 showed signals a¥
=1.3(t, 3H, CH2-CH) 4.3(q, 2H, CH-CH,), 5.1(s, 2H, CH), and 7.3-7.8 (m, 7H aromatic protons).

Chemically, the structure of the estmwas confirmed through its reaction with hydrazmalrate to give 2-(5-
phenylpyrido [2, 3-d] pyridazin-8-yloxyl)aceto hyhide4 . The structure of the acid hydrazidevas established
from its spectral and analytical data. IR spectraim4 showed absorption bands at 3385, 3290(NH), 1690,
1665(2C=0) and 1645 (C=NY4-NMR spectrum o# showed signals & = 4.4(s, 2H, NH), 7.1(s, 1H, NH), 7.4-
7.8(m, 7H aromatic protons), 9.8(s, 1H, NH, CONEheme 1.

The lactime form of the pyridopyridazinorfehas been supported via its reaction with PR mixture ¥
afforded the corresponding 8-chlolo5-phenylpyri@o 3-d] pyridazines which on reaction with hydrazine hydrate
in boiling n-butanol gave 8-hydrazinyl-5-phenylmoi [2, 3-d] pyridazine6.The structure of the hydrazino
pyridazine derivative6 was established from its analytical and specteth.d The lactam form a2 has been
confirmed via its reaction with ,B5 in boiling dray xylene afforded the correspondifghenylpyrido [3,2-
d]pyridazin-8(H)-thione7. The structure of was confirmed from its analytical and spectrabd#R spectrum o3
exhibits absorption bands at 1660, 3200 and 34@tbwhable to C=0, OH and NH groups confirming that
pyridopyridazine thiorY is presence in the phenomena of thioamid =====mnathiol dynamic equilibrium. In the
present work, the acid hydrazitl was considered as the starting material for piegadifferent heterocyclic
moieties attached to pyridopyridazine ring with buge of obtaining high biological and pharmacaildictivities.

It has been reported that, 1, 3, 4- oxadiazolethéxd wide therapeutic activities as anti-inflantorg activity, this
promoted us to prepare novel oxadizole derivatittesugh the reaction of the acid hyrazidewith phenyl
isothiocyanate in refluxing ethan8P afforded N-phenyl-2-(2-(5-phenylpyrido[3,2-d]-8-yg)acetyl)-hydrazine
carbothioamide8 which on treatment with Klflin NaOH solution gave the corresponding N-phenyl{s-
phenylpyrido[3,2-d]-8-yloxyl)methyl)-1,3,4-oxadidee2-amine9 . On the other hand reaction of carbothioamide
derivative8 with conc. HSO, at room temperatuf® yielded the corresponding N- phenyl-5-( (5-phenyihy{3,2-

3
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d]-8-yloxyl)methyl)-1,3,4-thiadiazole-2-amirid, while on cyclization of8 in refluxing NaOH afforded 4-phenyl-
5-( (5-phenylpyrido[3,2-d]-8-yloxyl)methyl)-H4-1,2,4-triazole-3-thioll1. scheme2

A
S P —”ZS |
N : CO,H

1
l NH,NH; H,O

Ph
AN \
N N
| 7 ' | N CI-CHZCOOEt | N
/ > 2 A\
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OCH,CO,Et
7 2 3
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§ l NH,NH, H,0
Ph o
Bl
| AN \,}] mQ Ph
Ny B8
| ~N \I}l OCH,CONHNH,
~ 2N
Fh N Cl N
N
| c Ph
2
N
7 NHNH,
Scheme 1 6

Reaction of the acid hydrazidewith carbon disulphid& in ethanol containing KOH at room temperature gave
potassium dithiocabazate derivative which undergdative dehydrosulphorization via refluxing theaction
mixture overnight gave 5-( (5-phenylpyrido[3,2-dj#®xyl)methyl)- 1,3,4-oxadiazole -2-thidP.

It has been reported that, 1, 3, 4- oxadiazolethéxdwide therapeutic activities such as antlanfmatory activity.
Hence, in this investigation,2-phenyl-5-( (5-phergyrido[3,2-d]-8-yloxyl)methyl)- 1,3,4-oxadiazold3 was
synthesized through the reaction of the acid hydeaz with benzoic acid®® in the presence of POCIThe
structure of oxadiazol&3 was confirmed from its correct analytical and $p@aata.

N- Arylidene 2- (5-phenylpyrido [3,2-d]-8-yloxyl)atohydrazide derivative$4a,b and ¢ were prepared via the
reaction of the acid hydrazide with appropriate aldehydes namely, benzaldehydshlgrobenzaldehyde ana
methoxybenzaldehyde in refluxing ethanol/acetia avixture. The structure df4a-c was confirmed from their
correct analytical and spectral data, IR spectréifda showed bands at 3320, 3215(NH), 1690(C=0) andt605
(C=N). While*H-NMR spectrum ofl4c showed signals ab = 6.8(s, 1H, CH pyrazole), 7.2(s, 1H, NH), 7.5-6n,
14H aromatic protons), 9.5(s, 1H, CH=N), 11.2(s, NH amide) and 13.2 (s, 1H, NH pyrazole). Chenhjcabn
reaction of N- Arylidene derivativelta,b andc with thioglycollic acid in refluxing benzene {ded 4-substituted
phenyl3-(2-(5-phenylpyrido[3,2-d]pyridazin-8-ylojgketyl) thiazolidin-2-onedl5a,b and c¢.On the other hand,
reaction of carboxylic acid hydrazide with ethyl acetoacetdt® in ethanol containing NaOH under reflux
followed by neutralization with dil. HCI gave(E)kst-3-(2-(5-(3-0x0-5,6-diphenyl-2,3-dihydropyridazi-yl)-1H-
pyrazole-3-carbonyl) hydrazino) butandkge
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Table(1): Charactization and physical data
0 Analyses
Compd. Y ©|vields Mo'/'l\f ‘\’;VT“'a Calcd/Found (%)
' CI[H][N][S
1 225 | o [CuHsNO;  [68.723.99 6.16
E (227.22)  |68.693.95 6.10
) 275 | g7 [CuHeNsO  [64.964.8411.96
E (223.23)  |64.904.6911.54
3 145 | oo [CoHiNOs [66.014.891358
Pet. (309.32)  |65.914.8313.4Q
4 265 | oo |CisHiNeO; [61.014.4423.72
E (295.30)  |65.904.4023.50
5 286 | ;5 |CuHsCINs  [64.6133417.39
B (241.68)  |64.503.1017.2§
5 175 | o [CuHuNs  |65.814.6729.5
M (237.10)  |65.604.5529.4§
; 280 | o5 |CuHNsS  [65.253.7917.5613.40
X (239.30)  |65.113.71/17.5013.22
8 235 | 55 [CaHuNeO:S [61.3§4.21119.57 7.45
E (430.48)  |61.104.1519.41 7.44
9 255 | o5 |CeHiNeO: [66.664.0721.20
E (396.40)  |66.594.0021.17
10 | 280 | o5 |CaHisNeOS [64.03.9120.38
E (412.47)  |64.003.8620.2Q
11 | 260 | 75 [CaHiNeO'S[64.0639120.38 7.77
B (412.47)  |64.013.8820.20 7.71
12 | 226 | 7, [CiHuNsO, S [56.963.2920.76 9.50
E (337.36)  |56.863.2020.70 9.40
13 | 295 | go |CaHNeO: [69.263.9618.34
E (381.39)  |69.113.9018.27
1za | 160 | g |CoHiNsO; [68.924.4718.27
E (383.40)  |68.704.4418.2Q
15 | 185 | 7o |CodhNiOs S [65.144.1012.66
E (442.49)  |65.104.0012.6Q
17 E 75 |CiHisNeOs  [54.944.1617.48
B (361.35)  |54.904.11/17.4]

E=ethanol, B= Benzene, Bu= Butanol, Pet. =petroleetimver, M =Methanol, X=Xylene
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The structure 016 was confirmed from its correct analytical data,IR spectrum which showed absorption bands
at 3330, 3281, 3268 (NH), 1715(C=0 ester), 1690(Cafd 1645 cm (C=N). Also, '"HNMR spectrum of10
showed signals & = 1.3 (t, 3H, CHCHjy), 1.9(s, CH), 2.5(s, 3H, CH2), 4.2(q, 2H, GBHy), 7.1(s, 1H, NH), 7.4-
7.8(m, 10H aromatic protons), 10.2(s, 1H, CONH) ad0(s, 1H, NH proton). Cyclization of ethoxycanlgb
hydrazonel? in aqueous NaO®f afforded the corresponding 4-(5-(3-methyl-5-oxds4dihydro-1H-pyrazole-1-
carbonyl)-1H-pyrazol-3-yl)-5, 6-diphenylpyridazirfZH)-one 17. The structure ofl7 was confirmed from its
correct analytical data, its IR spectrum which sadwabsorption bands at 3290, 3265(NH), 1660(C=Q@) an
1645cm* (C=N). scheme3.

Ph Ph
N CH3COCH,CO,Et Ar'CHO X7 SN
| e —=e— |
N N
O« O~
CH, CH,

Py N

CH,COOEt 14 Ar
16
HSCH,COH
l Ph
N R
Ph | N
~ 2N
| XY N N
| (ON
N AN CH, Ar

AN
’ WC% -
a-c

° a, Ar' = CgHs
17 b, Ar = 4.CI-C¢H,
Scheme 3 c, Ar' = 4 MeO-CgH,
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