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Synthests and Some Reaciions of 6-{4-Methaxyphenyl)-4-{3,4-dimethaxyphenyl-

methy-pyrid azin-32H)-one

A.F. ElKafrawy
Chemistry Department, Faculty of Science, Ain Shams Universtiy,

Abbassia, Carro, Egypt

Sunmumary G+ 4-Methoxyphenyl)-4-(3,4-dimethoxyphenyi-
methyl)-pyridazin-3(2H)-one 3 was prepared by base
cotalysed reaction of 6-{4-methoxyphenyl-4,5-dihydro-
pyridazin-3(2H)-one with veratraidehyde. The reaction of
3 with dimethyl sulphate, formaldehyde and acrylo-
nitrile, and the formation of Mannich base praceeded
easily at the 2-position to give compounds 4, 5, 7 and
6, respectively. 6-(4-Methoxyphenyl-3-chloro-4~(3,4-di-
methoxyphenylmethyl)-pyridazine 8 was prepared by the
action of phosphorus oxychloride on 3. The reactian
of 8 with hydrazine hydrate gave 4-hydrazino-
pyridazine derivative 8. 6-(4-Methoxryphenyl)-4-{3,4~di-
methoryphenyimethy)-pyridazin-3«(2H)-thione 11 was pre-
pared by the action of thiourea on &.

Introduction and Results

In a study concerning the steric effect exhibited by bulky
graups present in the pyridazine ring, a compound namely: 6-{4-
methoxypheny!)-4-(3,4-dimethoxyphenylmethyl)-pyridazin-3(2H)-one 3 was
prepared via base catalysed condensation of veratraldehyde with 6-(4-
methoxyphenyl)-4,5-dihydrepyradazin-3(2H)-one 1. The formation of 3 might
involye the intermediate formatton of 6-(4-methoxyphenyl)-4,5-dihydro-4-
{3,4-dimethoxyphenylmethy!)-pyridazin-3(2if)-one 2 which underwent proto-

tropic rearrangement to give 3.
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The structure suggested for 3 was established from:

) Analytical data, i) stability of the compound towards alkali and
acid (it dissolves easily in aqueous sodiim hydroxide solution

and reprecipitates upon addition of mineral acids. Tﬁis fact ex-
cludes the ﬁos_sib'i.lity of structuwre 2 since compounds of this
nature are readily cleaved by acids or bases ), and it} independ-
ent synthesu of 3 by the reactinn of )—{k-methuxyphenyl)-}-(s G-
dimethyoxybenzal)-2A3H)-furanone with hydra.zme hydrate. The infrared
spectrum s  smiar to  those of previously prepared é-arylpyridazin-
X 2H)-cnes??, They show strong carbony) stretching  frequencies

near 1660 cm™l, in addition to broad absorption in the region
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characteristic of NH and OH groups.

The reaction of 3 with dimethyl sulphate afforded 2-methyl-
4-(3,4-dimethoxypheny!methyl)-6-(4-methoxyphenyl)-pyridazin-XZH}-one
4 whose infrared spectrum shows V-0 at 1650 cm™ and lacks
any significant absorption in the region characteristic of NH

1 and OH groups.

When 3 was Ttreated with formaldehyde, hydroxymethyla-
tion took place to give 6-{4-methoxyphenyl-2-hydroxymethyl-4-(3,4-di-
methoxyphenylmethyl)-pyridazin-3(2H)-one 5. Similarly, the reaction of
3 with formaldehyde in the presence of a secondary amine, namely
morpholine, yielded the Mannich base 6. Compounds 3 and 6 show
the carbonyl streiching frequencies of pyridazinones at 1640 - 1650 -
em™t, Moreover, the hydroxymethy! derivative shows absorption at
3385 cm'l characteristic of ‘_,}OH, while that of Mannich base

lacks any significant absorption in the region of NH and OH

Eroups»

g The reaction of an alcoholic solution. nI 3 with acrylo-
nitrile in the presence of very small amount of aqueous sodium
hydroxide involved a Michael - type addition to supply 2-{2'-cycano-
ethy!)-4-(3,4-dimethoxyphenylmethyl)-6-(¢-methoxyphenyl)-pyridazin-

3(2H)-one 7.

It was of interest to extend +this study to investigate
some reactions involving the 3-position of 6-{4-methoxyphenyl)-4-
(3,4-dimethoxyphenylmethyl)-pyridazin-3(2H}-one. For this purpose, the

reactivity of 6-{4-methoxyphenyi)-3-chloro-4-(3,t4-dimethoxyphenylmethy -
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pyridazine 8 towards some nucleophilic reagents was investigated.
Compound 8 was prepared by the action of phosphorus axychloride
an 3. The struciure of 8 was established from analytical data
and the fact that irs infrared spectrum lacks the significant

abserptions of NH, OH and C=O groups.

The reaction of 'hydrazine hydrate with 8 gave the 3-hydrazino
derivative 9. This reaction dearly. involved the nucleophilic displace-
ment of the chlorine atom by the aminc group- The structure
of 9 was deduced from analytical data, and from the fact that
its infrared spectrum shows significant NH absorption and by the

similarily with previously reported cases*™.
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The reaction of 8 with alcoholic thicurea provided 6-{4-
methox yphenyl)-4-(3,4-dimethox yphenylmethy)-pyridazin-3(2H)-thione 1!
via the intermediate formation of thioronium salt 10 which was
difficult 1o be isolated. The structure of the thione Il was
confirmed by analytical data and infrared spectrum, which shows

V€5 at 1250 em™' in addition to a broad band at 3320 - 3500
S SH

em! characteristic of the grouping -C-NH- &= -C:N-. Similar
results for infrared spectra of pyridazin-3(ZH)-thiones were recently

810

reported Therefore, it is evident that this compound’™ exists

mainly in the thione form 11.
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Experimental

6-{%-Methoxyphenyl)-4-{3,4-dimethoxyphenyimethyl)-pyridazin-}2H)-one (3)

A mixture of &{4-methoxyphenyl)-6,5-dihydropyridazin-32H)-ons
(0.01 mel) and verawraldehyde (0.0 mol} in ethanol {l0 m) was
trealed with 4 % ethanolic KOH solution {25 mi). The reaction
mixture was heated wunder reflux for 3 h, cooled, poured over
ice - cold water and rendered just acidic with conc. HCl. The
formed solid was crystallised from benzens to give (3) as pale

yellow crystals {(cf. Tapnie ).

Action ﬁ! dimethyl sulphate on (3); Formation of &é-{4-methaxyphenyl)-
2-methyl-4{3,4~dimethoxyphenylmethyl)-pyridazin-3(2H)-one (4)

Dimethyl sulphate {1 ml) was added 10 a solution of
(3 (1gm) in ag. NeOH (25 ml, 20 %). The reaction mixture was

heated for 30 minutes and left 10 cool. The solid product formed
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was crysialiised from benzene / light petroleum mixture to give {4)

as colourless crystals (cf. Table 1).

Action of formaldehyde on (3); Formation of 6{4methoxyphenyl}-2-
hydraxymethyl-43,%-dime thoxyphenyimethy[}-pyridazin-3ZH)-one (3)

A mixt - of (3) (I gm), formaldehyde (I ml) and few drops
of warer in ernanol (20 ml) was heated under reflux for 2 h, and
left to cool. The sold formed was crystallised from benzene to

give (5) as colourless crystals {cf. Table 1),

Reaction of (3) with formaldehyde and morpholine; Formation
of Mannich base (6)

A mixtwre of (3 (3 gm, 0.01 moll, formaldehyde soluuon
(5 ml) and morpheline (0.02 mol} in ethenol (25 ml)) was heated
under reflux for 3 h. After concentration of ethanal, the solid
formed was crysﬁliised from benzene 10 give (6] as colourless

crystals.

Action of acryloniirile on {3); Formation of 2—(5—cym\oethyl)~6-{4-
methoxyphenyl)-4-{3,4-dimethoxyphenylmethyl)-pyridazin-H2H)-one (7)

A mxture of (3) (0.01 mel) and acrylonitrile (0.012 mol) in
ethanol {20 ml) and few .drops of 10 % ag. NaOH solution was
heated under reflix for 4 h. The solid formed was crystallised

from benzene to give (7) as colourless crystals (cf. Tabele I}.

Action of phosphorus axychloride on (3); Formation of 6-{4-methoxy-
phenyl)-3-chlor 0-4{3,4-dimethoxyphenylmethyi}-pyridazin-3{2H)-one (8)
A mixture of (3) {l gm) and phosphorus oxychloride (& mi)

was heated on a botling water bath for 3 h, cooled, treated
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with crushed ice and made alkaline with aguecus sodium hydroxide .

The solid product was filtered and crystallised from benzene.

6-{ 4-tlethoxyphenyl)-3-hydrazino-4-(3,8-dimethaxyphenylmethyl)-pyridazine (9)

A muxture of (8 (I gm) and hydrazioe hydrate (2 m# in
ethanol {25 ml) was heated under reflux for 3 h. The solid product
formed after cocling was filtered, and crystalhsed from benzene

1o give (9

Action of thiourea on (8); Formation of &{4-methoxyphenyl-4-{3,4-
dimethoxypheny!methyll-pyridazin-3(2H)-thione (11}

Thicurea (0.0)2 mol} was added to a solution of (8) (0.0l
mol) in ethanol (30 ml) and the vreaction mixture was heated
under reflux for 5 h. The selid formed was crystallised from benzene

to give ([1) {ci. Table ).

All  melting points are uncorrected. Analyses were carried
out at Chemisiry Department, Faculty of Science, Ain Shams
Un.ivers:‘l:y. 1.R. spectra were measured on a Unicam SP. 1200,

Spectrophotometer.
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Table 1
_Analysis% Found / Calc.
Compd. M.p. Yield Molecular - ' =
No. °C % Forma  C R N el S
3 154-6 85 CogHyN,0, 6792 ~5.60  _Blb
) 68.18  5.68 7.95
4 118-120 70 CpHyNOp 6901 586 749
68.85 601  7.65
5 138 20 CyHpN0p 6349 372 7.0
65.96 575  7.32
6 110-112 90 C,HN;0, 67.00 630 9.7
66.51 643  9.31
7 149-151 0 CyMpNi0, 6780 582 o2l
68.146 567 10,37
8 133-135 40 CH N,CIOy 6502  3.00 733 971
6477 312 755 9.8
9 163 60  CuH,oN,0; 6372 601 14.89
_ ' 65.57  6.00 13,30
11 171973 30 CafpNS0; €312 335 7.5 8.7

65.20 43 7.60 B.6!
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