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A novel approach to the titled ring system starting from conveniently available chalcones 1 is proposed. It
involves a catalysed exchange of hydrogen cyanide between acetone cyanohydrin and 1. The resulting y-keto-
nitriles 2 give the expected 4,6-diarylpyridazinones 4 and 5 via hydrolysis and cyclisation by hydrazine. The
action of phosphorus oxychloride on 5 followed by that of amines provides aminopyridazines 7.

J. Heterocyclic Chem., 25, 799 (1988).

Arylpyridazinones have been a subject of intensive syn-
thetic investigations, because they possess a wide spec-
trum of pharmacological potencies. Nannini [1] reported
that 5,6-diphenylpyridazinones exhibited analgesic and
anti-inflammatory activities. Recently, 6-aryl-4,5-dihydro-
pyridazinones have been of interest as a new class of com-
pounds with positive inotropic activity [2,3,4,5] but also as
hypotensive agents [6,7] and platelet aggregation inhibi-
tors [8,9].

A search of the literature showed that preparation of
4,6-diaryl-4,5-dihydropyridazinones was performed start-
ing from (-(4-chloro-3-methylbenzoyl)-acrylic acid [10,11].
We report in this paper a new approach to the synthesis of
this pyridazine ring system from chalcones 1. Unlike the
previous procedure [11], introduction of different substitu-
ents on the phenyl ring in 6-position of pyridazinone is
possible.

In the initial step of the synthesis, addition of hydrogen
cyanide to substituted chalcones is performed by an ex-
change with acetone cyanohydrin according to the proce-
dure discribed by Betts and Davey [12]. The vy-keto-nitriles
2 are hydrolysed by 10 N hydrochloric acid to the corre-
sponding 2,4-diaryl-4-oxobutanoic acids 3. Condensation
with hydrazine hydrate in refluxing 1-butanol smoothly

converts 3 into the expected 4,6-diaryl-4,5-dihydro-3(2H)-
pyridazinones 4a-d, while a similar reaction with methyl-
hydrazine leads to 4e-g (Scheme I). Then, dihydropyrida-
zinones 4 are dehydrogenated by bromination and dehy-
drobromination in acetic acid to give 4,6-diaryl-3-pyrida-
zinones 5a-e. Treated with phosphorus oxychloride, 5a-¢
give 3-chloropyridazines 6a-c. In the final step of the reac-
tion scheme, compounds 6a-c react with amines to afford
3-aminopyridazines 7a-h.

The structure of compounds 4, 5, 6 and 7 was establish-
ed from their analytical and spectral data (Tables 1 and 2).

Most prepared pyridazinones could present an analge-
sic and/or an antiinflammatory profile. On the other hand,
biological activity of compounds 7a and 7b is similar to
3-dimethylamino-5-(2',6"-dichlorobenzylidene)-6-meth-
yl{(4H)-pyridazine [13]: they enhance prostacyclin biosyn-
thesis and decrease thromboxane formation in vitro.

EXPERIMENTAL

All melting points were determined on a Kofler apparatus and were un-
corrected. The infrared spectra were recorded on a Beckman 4240 spec-

trophotometer. The proton nmr spectra were recorded on a Varian EM
360 A in DMSO d,.
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Physical and Analytical Data for Compounds 4, 5, 6 and 7
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Table 1 Continued

Functional Molecular
Compound R, R, groupon Yield[a] ap Formula c H N o] Hal

No. 3-C % °C (MW)
79 F - NE7 63 130 CyHFN, 7568  6.01 1261 5.70
(333) 75.47  6.12 12.83 5.58
7h Cl - 7 98 131 C,HxCIN 72.10 5.72 12.02 10.16
‘N B85 ° 7191 558 1212 10.48

[a] Crude Products.
Table 2

Spectral Data for Compounds 4, 3, 6 and 7

Compound IR (Potassium bromide) cm™
No. v NH »C=0 v C=N *H NMR (DMSO0-ds)
v C=C 5 [ppm])

4a 3240 1670 1600 = 1490 1440 3.3 (m, 2H, CH,), 3.9 (m, 1H, CH), 7.6 (m, 10H, Ar),
11.4 (s, 1H, NH)

4b 3220 1680 1610 = 1510 1450 - 3.4 (m, 2H, CH,), 3.9 (m, 1H, CH), 7.5 (m, 9H, Ar),
11.5 (s, 1H, NH)

4c 3250 1670 1610 = 1495 1450 3.3 (m, 2H, CH,), 3.9 (m, 1H, CH), 7.6 (m, 9H, Ar),
11.2 (s, 1H, NH)

4d 3240 1660 1610 = 1520 1450 3.4 (m, 2H, CH;), 3.9 (m, 1H, CH), 6.6 (m, 1H, =CH),
8.0 (m, 11H, Ar, 2=CH), 11.4 (s, 1H, NH)

4e = 1650 1600 = 1500 1450 3.3 (m, 2H, CH,), 3.4 (s, 3H, CH,), 3.9 (m, 1H, CH),
7.5 (m, 9H, Ar)

4f = 1660 1610 = 1510 1460 3.3 (m, 2H, CH,), 3.4 (s, 3H, CH,), 4.0 (m, 1H, CH),
7.6 (m, 9H, Ar)

4g = 1655 1600 = 1500 1455 3.3 (m, 2H, CH,), 3.4 (s, 3H, CH,), 4.0 (m, 1H, CH),
7.6 (m, 9H, Ar)

Sa 3250 1650 1590 = 1490 1450 7.8 (m, 11H, Ar, =CH), 13.4 (s, 1H, NH)

5b 3240 1680 1600 = 1510 1490 7.7 (m, 10H, Ar, =CH), 13.4 (s, 1H, NH)

Sc 3230 1660 1600 = 1500 1450 7.8 (m, 10H, Ar, =CH), 13.4 (s, 1H, NH)

5d 3240 1660 1600 = 1520 1450 6.6 (s, 1H, =CH), 8.0 (m, 12H, Ar, 2=CH), 13.4
(s, IH, NH)

Se = 1645 1595 = 1490 1450 3.9 (s, 3H, CH,), 7.8 (m, 11H, Ar, =CH)

6a S = 1600 1570 1490 1440 7.9 (m, 11H, Ar, =CH)

6b S = 1600 1580 1490 1450 7.9 (m, 10H, Ar, =CH)

6¢ = - 1600 1580 1490 1445 8.0 (m, 10H, Ar, =CH)

7a = = 1580 1520 1480 1450 2.8 (s, 6H, 2CH,), 7.9 (m, 11H, Ar, =CH)

7b = S 1590 1530 1490 1450 2.7 (s, 6H, 2CH,), 7.8 (m, 10H, Ar, =CH)

7c = S 1600 1510 1490 1450 3.2 (m, 4H, 2CH,N), 3.6 (m, 4H, 2CH,0), 7.9 (m,
11H, Ar, =CH)

d = = 1600 1510 1500 1450 3.2 (m, 4H, 2CH;N), 3.6 (m, 4H, 2CH,0), 7.9 (m,
10H, Ar, =CH)

Te = S 1600 1500 1490 1450 3.2 (m, 4H, 2CH,N), 3.7 (m, 4H, 2CH,0), 8.0 (m,
10H, Ar, =CH)

7f = = 1580 1510 1490 1450 1.6 (m, 6H, 3CH,), 3.2 (m, 4H, 2CH;N), 7.9 (m,
11H, Ar, =CH)

g = S 1600 1510 1490 1440 1.5 (m, 6H, 3CH,), 3.1 (m, 4H, 2CH,N), 7.8 (m,
10H, Ar, =CH)

7h S = 1590 1510 1490 1430 1.5 (m, 6H, 3CH,), 3.2 (m, 4H, 2CH;N), 7.9 (m,

10H, Ar, =CH)
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Resonance positions are given on the & scale (parts per million) relative
to internal tetramethylsilane. The nmr peaks were designated as follows:
s, singlet; m, multiplet.

Elemental analysis were performed at the Service Central d’Analyses,
Centre National de la Recherche Scientifique, 69390 Vernaison, France.

Chalcones 1 were prepared from substituted acetophenones using the
method of Kohler [14].

4-Acetylphenylpyrazole was synthesized using the method of Khan
[15}

2,4-Diaryl-4-oxobutanoic Acids 3a-d.
The 2,4-diaryl-4-oxonitriles 2a-d (0.01 mole) in 10 N hydrochloric acid

(50 ml) were stirred at room temperature for 2 hours, then refluxed on a
steambath for 3 hours. The reaction mixture was cooled and the precipi-
tate formed was collected by filtration, washed with water and dried.

In the case of compound 3d, after refluxing, the solution was
evaporated in vacuo. The residue was triturated with water to provide the
expected acid.

4,6-Diaryl-4,5-dihydro-3(2H)-pyridazinones 4a-g.

A mixture of 0.01 mole of acid 3 and 0.01 mole of hydrazine hydrate or
methylhydrazine in 1-butanol (50 ml) was refluxed for 6 hours. Then the
mixture was cooled and the crude product which separated was filtered
off and recrystallized from ethanol.

4,6-Diaryl-3-pyridazinones Sa-e.

A vigorously stirred solution of 0.01 mole of compound 4 in glacial
acetic acid (50 ml) was heated to 70° and then treated portionwise with
bromine (0.01 mole) for 15 minutes. The mixture was stirred further for 3
hours and poured into ice water. The solid which separated was filtered
off and recrystallized from ethanol to give 5.

4,6-Diaryl-3-chloropyridazines 6a-c.

A suspension of 0.01 mole of pyridazinone 3 in phosphorus oxychlo-
ride (25 ml) was heated to 90° for 2 hours. The reaction mixture was
poured gradually into crushed ice and the solid that separated was fil-
tered and dried.

4,6-Diaryl-3-dimethylaminopyridazines 7a-b.
A solution of 0.005 mole of 3-chloropyridazine 6a or 6¢ in dimethyl-
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amine (20 ml) was heated in a bomb apparatus at 160° for 6 hours. After
cooling, the solution was evaporated to dryness in vacuo. The solid
residue was triturated with water, until crystallization. Compounds 7a-b
were recrystallized from ethanol-water mixture (60:40).

4,6-Diaryl-3-azacycloalkylpyridazines 7¢-h.

A solution of 0.01 mole of a 3-chloropyridazine 6 in morpholine or
piperidine (30 ml) was refluxed for 7 hours. After evaporation in vacuo,
the residue was triturated with diisopropyl ether and washed with water
to provide the expected aminopyridazines 7c-h.
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