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The condensation of 4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-
pyridazin-3(2H)-one (3), prepared by the reaction of 6-[5,6,7,8-tetrahydro-2-naphthyl]-
4,5-dihydropyridazin-3(2H)-one (1) and anisaldehyde, with dimethyl sulphate, formal-

dehyde and acrylonitrile, and also the formation of the Mannich base, proceeded

smoothly at the 2-position to give compounds 4,5,6,7, respectively. 4-p-Methoxyben-

zyl-3-chloro-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazine (9) was prepared in law

yield by the action of phosphorus oxychloride on 3. The reaction of 9with benzylamine,

aniline and piperidine gave 10a,b,c, respectively. 4-p-Methoxybenzyl-6-[5,6,7,8-tetra-
hydro-2-napthyl]pyridazine-3(2H)-thione (12) was prepared either by the action of

thiourea on 9, or by the reaction of 3 with phosphorus pentasulphide. The reaction of

these thiones with acrylonitrile, morpholine and piperidine to give 13 and 14 a,b,

respectively, were also investigated.

Key words: pyridazin-3(2H)-one, dimethyl sulphate, formaldehyde, acrylonitrile, chlo-

ropyridazine, benzylamine, aniline, piperidine, pyridazinthione, morpholine.

The present work deals with synthesis of 4-(p-methoxybenzyl)-6-[5,6,7,8-
tetrahydro-2-naphthyl]-pyridazin-3(2H)-one (3) and some of its reactions. Com-

pound 3 was prepared by the base-catalyzed condensation of p-methoxybenzalde-

hyde with 6-[5,6,7,8-tetrahydro-2-naphthyl]-4,5-dihydropyridazin-3(2H)-one (1).

The reaction proceeded smoothly via the intermediate 2, which underwent proto-
tropic rearrangement to give 3.

The structure of 3 was inferred from analytical data and its solubility in
aqueous sodium hydroxide solution.1 Its structure was further confirmed by its
1H-NMR spectrum which displayed a singlet at δ 4.33, characteristic of benzyl
methylene protons. Its IR spectrum is similar to those of previously prepared

6-arylpyridazin-3(2H)-ones.2,3 The electronic spectrum shows a strong absorption
at wavelengths characteristic of pyridazin-3(2H)-ones (cf. Table I).

The structure was further established by an independent synthesis of 3 via the

reaction of 3-p-methoxy-benzylidene-5-[5,6,7,8-tetrahydro-2-napthyl]-3(3H)-fura-

none4 with hydrazine hydrate in boiling ethanol.
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The reaction of 3 with dimethyl sulphate proceeds easily to afford 2-methyl-

4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazin-3(2H)-one (4)
whose IR spectrum shows a lack of any significant absorption the region charac-

teristic for NH and OH groups.

When 3 was treated with formaldehyde, hydroxymethylation took place to

give 2-(hydroxymethyl)-4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]pyri-
dazin-3(2H)-one3 (5). Alternatively, the reaction of 3 with formaldehyde in the

presence of secondary amines yielded the Mannich bases 6a,b. These bases could
also be obtained by the condensation of 5 with secondary amines.

Compound 3 underwent a Michael type addition with acrylonitrile in the
presence of a catalytic amount of aqueous sodium hydroxide to yield 2(2�-cy-

anoethyl)-4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-napthyl]-pyridazin-3(2H)
-one (7). This compound could be hydrolyzed to the corresponding acid 8 (cf. Table

Scheme 3.
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I). To extend this study to some reactions involving the 3-position of 4-(p-methoxy-

benzyl)-6-[5,6,7,8-tetrahydro-2-napthyl]-pyridazine derivatives, the reactivity of

3-chloro-4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazine (9)

towards some nucleophilic reagents was also investigated. Compound 9 was pre-
pared by the action of phosphorus oxychloride on 3.

When 9 was treated with benzylamine or aniline, the 3-benzylamino and

3-anilino pyridazine derivatives 10a and 10b were formed, respectively. Similarly

the reaction of piperidine with 9 afforded 10c (cf. Table I).

The reaction of 9 with alcoholic thiourea provided 4-(p-methoxybenzyl)-6-

[5,6,7,8-tetrahydro-2-naphthyl]-pyradizin-3(2H)-thione (12) via the intermediate

formation of the thioronium salt 11 which was difficult to isolate. The structure of

12 was established by elemental analysis and spectral data.5

Scheme 4.
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Its structure was further confirmed by the independent synthesis of 12 by the

action of phosphorus pentasulphide on 3. However, in basicmedium, this compound

reacts in the mercaptopyridazine form 12 as indicated by its reaction with acryloni-

trile to give the S-cyanoethyl derivative 13.

The structure of the latter compound was established through the observation

of its infrared spectrum and also by its hydrolysis to the parent thione 12. This

excludes the N-cyanoethyl derivative since compounds of similar nature are easily

hydrolyzed to the corresponding acid.3 The reaction of 12with formaldehyde in the

presence of morpholine and piperidine yielded the Mannich bases 14a.b.

Scheme 5.
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EXPERIMENTAL

Melting points are uncorrected. IR spectra in KBr were obtained on a Pye Unicam SP 200 G

spectrophotometer.
1
H-NMR spectra were recorded on a Varian T-60, a Varian FT-90 and/or a Brucker

AC-200 spectrometer. The chemical shifts are expressed in ppm (δ) relative to the internal standardMe4Si.

4-(p-Methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazin-3(2H)-one (3)

Method (a): A mixture of 6-[5,6,7,8-tetrahydro-2-napthyl]-4,5-dihydropyridazin-3(2H)-one

(1) (0.01 mol) and p-methyoxybenzaldehyde (0.01 mol) in ethanol (10 ml) was treated with 4%

ethanolic KOH solution (25 ml). The reaction mixture was refluxed for 3 h, cooled, poured over

ice-cold water and rendered just acidic with conc. HCl. The resultant solid was filtered and crystallised

from ethanol to give 3 as pale yellow crystals (Table I).

Method (b):Asolution of the appropriate 3-p-methoxybenzylidene-5-[5,6,7,8-tetrahydro-2-na-
phthyl]-2(3H)-furanone (1 g) in ethanol (10 ml) was refluxed for 3 h with hydrazine hydrate (0.5 ml),

cooled and diluted with water. The solid product was filtered and recrystallised from ethanol to give 3.

Action of dimethylsulphate on 3;Formation of 2-methyl-4-(p-methyoxy-benzyl)-6-[5,6,7,8-tetrahydro-
2-naphthyl]-pyridazin-3(2H)-one (4)

Dimethylsulphate (1 ml) was added to a solution of 3 (1 g) in aq. NaOH (20%) (25 ml). The

reaction mixture was warmed on a water bath for a few minutes and left to cool. The solid product

formed was filtered and crystallised from methanol containing a few drops of benzene to give 4 as

colorless crystals (Table I).

Action of formaldehyde on 3; Formation of 2-(hydroxymethyl)-4-(p-methoxybenzyl)-6-[5,6,7,8-tetra-
hydro-2-napthyl]-pyridazin-3(2H)-one (5)

A mixture of 3 (1 g), formaldehyde (1 ml) and a few drops of water in ethanol (20 ml) was

refluxed for 6 h, and left to cool. The solid product formed was crystallised from benzene to give 5 as

colorless crystals (Table I).

Reaction of 3 with formaldehyde and secondary amines; Formation of the Mannich base 6a,b

Amixture of 3 (0.01 mol), formaldehyde solution (5 ml) and a secondary amine (0.02 mol) in

ethanol (25ml)was refluxed for 6 h. The reactionmixturewas concentrated and the solidwhich fromed

after cooling was filtered and crystallised from ethanol containing a few drops of benzene to give 6a,b

as colorless crystals (Table I).

Action of acrylonitrile on 3; Formation of 2-(2�-cyanoethyl)-4-p-methoxybenzyl)-6-[5,6,7,8-tetrahy-
dro-2-naphthyl]-pyridazin-3(2H)-one (7)

A mixture of 3 (0.01 mol) and acrylonitrile (0.01 mol) in ethanol (20 ml) was treated with a

few drops of 10% aq. NaOH solution and the mixture heated under reflux for 10 h. The solid which

formed after cooling was crystallised form methanol to give 7 as colorless crystals (Table I).

2-(2�-Carboxyethyl)-4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazin-3(2H)-one (8)

A suspension of 7 (0.01 mol) in 20% aq. NaOH solution (25 ml) was heated under reflux till no

ammonia could be detected (10h). The reactionmixturewas cooled and acidifiedwith conc.HCl. The solid

which formed was purified by dissolving in 10% sodium carbonate solution and subsequent acidification

with conc. HCl. The product was crystallised from benzene to give 8 as a colorless solid. (Table I).

Action of phosphorus oxychloride on 3; Formation of 3-chloro-4-(p-methoxybenzyl)-6-[5,6,7,8-tetra-
hydro-2-naphthyl]-pyridazine (9)

Amixture of 3 (1 g) and phosphorus oxychloride (5 ml) was heated on a boiling water bath for

3 h, cooled, treated with crushed ice and made alkaline with aq. sodium hydroxide. The resulting solid

product was filtered and crystallised from benezne to give 9 as colorless crystals (Table I).
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3-Benzylamino-4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazine (10a)

An equimolar mixture of the 3-chloropyridazine and benzylamine was heated on a sand bath

at 120�130 ºC for 10 h. The solid product which formedwas boiledwithwater for fewminutes, filtered

off and crystallised from ethanol to give 10a as colorless crystals. (Table I).

3-Anilino-4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazine (10b)

The reaction was carried out as described for the synthesis of 10a using aniline. The resulting

solid product was crystallised from ethanol to give 10b as colorless crystals (Table I).

3-Piperidino-4-(p-methoxybenzyl)-6-[5,6,7,8-tetrahydro-2-naphthyl]-pyridazine (10c)

The reaction was carried out as described for 10a using morpholine. The solid product formed

was crystallised from ethanol to give 10c as colorless crystals (cf. Table I).

Action of thiourea on 9; Formation of 4-(p-methoxybenzyl)-6-(5,6,7,8-tetrahydro-2-naphthyl]-pyri-
dazine-3(2H)-thione (12)

Method (a): Thiourea (0.01 mol) was added to a solution of 9 (0.01 mol) in ethanol (30 ml)

and the reaction mixture was heated under reflux for 10 h. The yellow solid obtained was crystallised

from benzene to give 12 as yellow crystals (Table I).

Method (b): To a solution of 3 (0.01 mol) in xylene (20 ml), phosphorus pentasulphide (0.01

mol) was added and the mixture was heated under reflux for 6 h. The solid which formed after cooling

was filtered off and identified as 12 by m.p. and mixed m.p. experiments with the corresponding

product obtained in the previous experiment.

Aciton of acrylonitrile on 12; Formation of 2,5,2�-cyanoethyl-4-(p-methoxybenzyl)-6-[5,6,7,8-tetra-
hydro-2-naphthyl]-pyridazine (13)

The reactionwas carried out as described for 3. The solid product was crystallised from ethanol

to give 13 as yellow crystals (Table I).

Attempted hydrolysis of 13

Asuspension of 13 (1 g) in 10% aqueous sodium hydroxide solution (30 ml) was heated under

reflux for 10 h. The clear reaction mixture was cooled and acidified by the addition of conc. HCl. The

yellow solid obtained was filtered and crystallised from ethanol to give 12 as yellow crysals m.p.

169 ºC, yield 80%. The product showed no melting point depression when admixed with an authentic

specimen.

Reaction of 12 with formaldehyde and secondary amines: Formation of the Mannich bases 10a,b

A mixture of 12 (0.01 mol), formaldehyde solution (5 ml) and a secondary amine (0.02 mol)

in ethanol (25 ml) was refluxed for 3 h. The reaction mixture was concentrated and the solid formed

after cooling was filtered and crystallised from methanol containing a few drops of benzene to give

14a,b as colorless crystals (Table I).

I Z V O D

SINTEZAI REAKCIJE 4-(p-METOKSIBENZIL)-6-[5,6,7,8-TETRAHIDRO-2-NAFTIL]-
PIRIDIAZIN-3(2H)-ona

NAGWAM. S. EL-DIN HARB

Chemistry Department, Faculty of Science, Ain Shams University, Abbasia, Cairo, Egypt

Kondenzacija 4-(p-metoksibenzil)-6-[5,6,7,8-tetrahidro-2-naftil]piridazin-
3(2H)-ona (3), dobivenog reakcijom 6-[5,6,7,8-tetrahidro-2-naftil]-4,5-dihidropiri-
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dazin-3(2H)-ona (1) i anizaldehida, sa dimetil-sulfatom, formaldehidom i akriloni-

trilom, kao i gra|eweMannich-ove baze, vr{i se lako u polo�aju 2, pri ~emu se dobijaju

jediwewa 4, 5, 6i 7. 4-p-Metoksibenzil-3-hloro-6-[5,6,7,8-tetrahidro-2-naftil]-pipera-
zin (9) dobijen je u niskom prinosu dejstvom fosfor-oksihlorida na jediwewe 3.

Reakcijom proizvoda 9 sa benzilaminom, anilinomi piperidinom dobijena su jediwewa

10a,b,c. 4-p-Metoksibenzil-6-[5,6,7,8-tetrahidro-2-naftil]piperazin-3(2H)-tion (12)

nagra|en je dejstvom tiokarbamida na jediwewe 9, kao i reakcijom proizvoda 3 sa

fosfor-pentasulfidom. Tako|e je prou~avana reakcija ovih tiona sa akrilonitrilom,

morfolinom i piperidinom, koja je dala derivate 13, odnosno 14a,b.

(Primqeno 25. decembra 1998, revidirano 2. juna 1999)
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