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Abstract-- The 2,3-dihydropyridazin-3-ones 9 were synthesized 

via functionalized pyruvic acids 7 with hydrazine hydrate. 

Transformation of 9 to S-triazolo[4,3-blpyridazines Illa_, and 

lla_, has been achieved through the 3-chloropyridazines 4 by 

treatment with semicarbazide aqd phenylacetylhydrazine, 

respectively. 

As part of a program in medicinal chemistry involved with the synthesis of novel 

heterocycles and their interaction with the benzodiazepine receptor complex, we 

noticed with interest several reports on triazolo[4,3-blpyridazine derivatives 

such as l1 which has been a useful probe in labeling the benzodiazepine receptor 

in rat brain2. Some of these compounds 2 and 3 are also useful as anxiolytic 

agents3 and antihypertensive4f5. These above reported findings promoted us to 

design a synthetic method to prepare S-triazolopyridazine ring system which 

contains substituents at C-6 and C - 8  and to study their biological activity. 



Our initial objective was an expeditious synthesis of substituted 3-chloro- 

pyridazines 4 ,  since 3-chloropyridazines react with semicarbazide or acyl- 

hydrazide to yield s-triazolo[4.3-b]pyridazin-3(2H)-ones or 3-substituted s- 

triazolo[4,3-blpyridazines, respectively. A potential route to 6-aryl-4-benzyl- 

3-chloropyridazines 4 is acheived from phenylpyruvic acid 5. Compounds 7 

required for the present study were prepared by treatment of 5 with aryl methyl 

ketones 6 in aqueous ethanolic alkaline medium6 at O°C. Whereby colorless solids 

were obtained. On the basis of spectroscopic data, these products were confirmed 

to be compounds 7 rather than compounds 8. Their 1~ nmr spectra (Table I) 

exhibited a characteristic two doublets in the region of 6 3.15-3.70 ppm of one 

proton intensity each, due to nonequivalent methylene protons adjacent to 

carbonyl group and the methylene protons adjacent to phenyl group caused a 

singlet of two proton intensity in the region of 6 2.80-3.03 pprn. Compounds 7 

are existing in the open form in the solid state. Thus, absorptions in the 

regions 1670-1685, 1710-1745 and 3480-3500 cm-l in their infrared spectra 

indicated the presence of carbonyl, carboxyl and hydroxyl groups, respectively. 

When compounds 7 were refluxed with hydrazine hydrate in ethanol for three 

hours, coloress products were obtained whose elemental analysis indicated the 

loss of three molecules of water during the condensation process. Based on the 

spectroscopic data their structure were confirmed to be 6-aryl-4-benzyl-2,3- 

dihydropyridazin-3-ones 9 (Table 11). The pyridazinones 9 were converted to the 

chloropyridazines 4 by treatment with phosphoryl chloride (Table 111). 

Treatment of compounds 4 with semicarbazide hydrochloride in boiling ethanol 

containing a small amount of mineral acid gave 6-aryl-8-benzyl-2,3-dihydro-S- 

triazolo[4,3-blpyridazin-3-ones 10 in good yields (Table IV). However, it was 

claimed earlier7 that the presence of an electron attracting group at the 6- 

position of 3-chloropyridazine was necessary for such cyclization reaction to 

take place. 

The structures of compounds 10,_, were supported by ir, 'H nmr and ms spectro- 

scopy as well as elemental analysis. The ir spectra of 10,_, showed bands in the 

regions of 1700-1735 cm-l (CO) and 3000-3100 cm-l (NH). Their 'H nmr spectra 

in dimethyl sulfoxide-d6 solution (Table IV) showed only one exchangeable 

singlet in the region of 6 12.58-12.76 ppm (lH,NH) in addition to the methylene 





and aromatic protons signals. Only a small number of intense fragment ions were 

observed in the mass spectra of all type 10 compounds. ~t was found that the 

molecular ion of 10a_, at m/z 302, 316 and 332 was the prominent ones (base 

peaks), this suggests a high stability of the dihydro-6-triazolo[4,3-bl- 

pyridazin-3-one ring. 

Similarly, the condensation of 4,_, with phenylacetylhydrazine in butanol 

produced 6-aryl-3,8-dibenzyl-s-triazolo[4,3-b]pyradiines l a c  The structure 

assignments of 11 were based on nmr, ir, and ms data ( s e e  Table V). The 'H nmr 

spectra af l l d n  deuteriochloroform showed a fine doublet at 6 4.43 of the 

methylene protons attached to C-8 which is attributed to the allylic coupling 

with the proton at C-7 of the triazolopyridazine ring. The ms spectra Of 11,-, 

showed intense [M]? and [M-l]+. Since the H radical is probably the most 

unfavourable leaving group in any fragmentation, the high intensity of the 

[M-H]' peak (the base peak in case of llb and 11,) indicated efficient 

stabilization of the resulting ion I. 

Results of pharmacological screenings will be reported elsewhere. 

EXPERIMENTAL 

Melting points were determined on a Mel-Temp melting point apparatus and are 

uncorrected. Analytical tlc was performed using the ascending technique with EM 

silica gel 60 F254 precoated on plastic sheets. Ir spectra were obtained on a 

Perkin Elmer model 599 spectrophotameter and were calibrated against the 1601 

cm-' band of polystyrene. Nmr spectra were obtained an an IBM NR-80 or varian 

EM-390 spectrometer. Chemical shifts are expressed in 6 scale relative to tetra- 

methylsilane as internal standard. A Hewlett-Packard 5 9 9 5  gas chromatograph/ 

mass spectrometer was used to record ms data at 70 ev. Elemental analyses were 

performed at Alexandria University, Faculty of Science Central Laboratory. 
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2-Hydroxy-3-phenyl-2-(substituted phenacy1)propanoic acids 7 General 

procedure. 

To a solution of 5 (3.28 g, 20 mmol) and 6 (20 mmol) in ethanol (15 ml) was 

added a solution of potassium hydroxide (2.24 g, 40 mmol) in water (15 ml) and 

the reaction mixture was kept at 0°C for three days. The mixture was then 

acidified with concentrated hydrochloric acid and the product which solidified8 

after two days was collected by filtration and crystallized from appropriate 

solvent. Yields and physical properties are summarized in Table I. 

6-Aryl-4-benzyl-2,3-dihydropyridazine-3-ones g,_,. General procedure. 

A solution of 7 (1.7 mmol) in ethanol (10 ml) was refluxed with 99% hydrazine 

hydrate (1 ml) on a water-bath for three hours. The product which separated out 

on concentration was collected by filtration, dried, and crystallized from 

appropriate solvent. Yields and physical properties are summarized in Table 11. 

6-Aryl-4-benzyl-3-chloropyridazines 4,_,. General procedure. 

A mixture of 9 (15 mmol) and phosphoryl chloride (49.35 g, 30 ml) was refluxed 

for two hours, cooled and cautiously poured into crushed ice. The mixture was 

neutralized with saturated solution of NaHCO3 and the resulting precipitates 

were collected by filtration, washed with water, dried, and crystallized from 

ethanol. Yields and physical properties are summarized in Table 111. 

6-Aryl-8-benzyl-2,3-dihydro-s-triazolo[4,3-b]pyridazin-3-ones IQa-,. General 

procedure. 

A mixture of 4 (3.6 mmol), semicarbazide hydrochloride (0.40 g, 3.6 m 0 l )  and 

75% ethanol (50 ml) in presence of several drops of hydrochloric acid was heated 

to boiling for eighteen hours. The yellow precipitates which were separated Out 

after concentration and cooling were collected by filtration, dried, and 

crystallizd from appropriate solvent. Yields and physical properties are 

summarized in Table IV. 

6-Aryl-3,8-dibenzyl-s-triazol0~3-b]~~ridazines lla-, General procedure. 

A mixture of 4 (4.0 mmol), phenylacetylhydrazine (0.60 g, 4.0 mmol) in butanol 

(10 ml) was refluxed for eight hours. Butanol was removed by distillation under 

reduced pressure, and the residue was treated with water. The solid products 



were collected by filtration, dried, and crystallized from appropriate solvent. 

Yields and physical properties are summarized in Table V. 

7c P-CH,0C6H4 27.5 166-167 C18Ht805 68.78 5 .77 1685 1745 3500 3.0311, 2H,CH2ph>,3.16 

'6'6 68.50 6 . 8 0  3.6612d.1=18Hz,ZH 
CH2C01,3.80(s,3H,DIH3). 
b.B0,7.02,7.75Id.J=9Hz, 
I , d , J = 9 H z , 9 H , l l o ~ a t i r  H ) .  

1.) rmlvmt of  c r y r t s i h z s r r o n  

compound yield MP H ~ L ~ ~ ~ ~ . ~  A L~Ic:'~ 'H-NW 16) 
No. l?  X D <  Fornula talrd&Found CON lCDCL3> 

(a)  c H N I I B r I  

9. +,H5 70.9  179-181 C,7Hi4N20 77.84 5 .38 10.68 1635 3 .9611.  2H,CH2),7.45, 
S f O H  77.10 5 . 7 0  1 0 . 7 0  7 .7512m.11H, l r~maf l r  H,=CH) 

12.3211.1H.NH i s  deuterru. 

oxide cx.h.ng..bl.> 
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Table Y 

tonpound T l e l d  *p HolccYLsr Analyser ' H - N ~ ?  (61 M S  < m , z l  
W O .  A r  X " c  Formula C a i r d B F ~ u n d  ( C D C 1 3 1  l ~ e ~ a t l u r  in fennr ) . )  

101 L H H  



I l b  ?-CKJC6H4 67.9 1b7-l lP c2bHZZN4 

New 
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