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ABSTRACT
4-(3,4-Dimethoxybenryl)-6-phenylpyridazin-3(2H)-one
(3} was prepared by the base-catalysed reaction of
4,5-dihydro-6-phenylpyridazin-3(2H)-sne (1) with 3,4-dime-
thoxybenzaldehyde. The reaction of (3) with dimethyl
sulphate, acrylonitrile and the formation of the
Marntich base proceeded smoothly at the 2-pasition
to give compounds (5), (7) and (8 respectively.
3-Chloro-4-{3,4~dimethoxybenzyl)-6-phenylpyridazing (8)
was prepared by the action of phosphorus axychlorde
on (3. The reaction of (8) with anlline gave the
3-phenylaminopyridazine derivative (8). 4-+3,4-Dimethoxy-
benzyl)-6-phenylpyridazin-3(2H)-thione (11) was prepared
by the action of thiourea on (). A

2

The present investigation deals with the synthesis of
4-(3,4-dimethoxybenzyl)-6-phenylpyridazin-32H)-one {3) by bLase-catalysed
condensation of 3,t-dimethoxybenzaldehyde with #,5-dihydro-6-phenyl-
pyridazin-}2H)-one (1). The reaction proceeded via the intermediate
formation of 4,5-dihydro-4-(3,4-dimethox ybenzylmethylene)-6-phenyl-
pyridazin-3(2i)-one (2), which underwent prototropic rearrangement

to give (3).

The structure of (3) was inferred from: (i) Microanalytical
and spectral data. Its infrared spectrum shows close similarity

to the spectra of other pyridazin-B{ZH}-«:anesl'2 (Yc=0 of cyclic
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(2)

amides at 1630 cra'l and the brOﬁI. spectrum at 3035-3320 f.:m'l

characteristic of -I-NH-#-C.-N grouping). {n) It is stable
towards alkalies and acids. It dissolves easily in agueous sodium
hydroxide solution and precipitates upon addition of mineral acids.
This fact excludes structure (2), since compounds of this nature
are readily cleaved by acids or alkalies3. (i) I'rhe structure
was rigidly established by an independent synthesis of lj) by the
action of hydrazine hydrate in the presence of alkali* on 3-(3,4-
dimethoxy.phenylmethylene)-5-phenyifuran-2{3H)-one (#). The latter compoun
was synthesised easily oy the Perkin reaction of 3,%-dimethoxy-
benzaldehyde with p-benzoylpropiomc acid {(scheme 1). The structure
of the orange lactone (4) was substanijated, other than {from
analytical data, from the fact that its infrared spectrum Sshows
the intense carbonyl stretching frequency of five-membered latones

at 1753 em’ L.

-104-



Univ. Coll. Ann. Rev.
vol 17 (1992).

(3

OCH,
OCH,
OCH
CHs CeHy P CH
| + OHC OCHy— ||
N
N\N ~N o
H o L H 1
(1) (2)
prototropic
rearrangement
CH
3
OCH
C_H CH CH
€5 2 3
oo oo <2
] :
N
N\N/ o N &)
B H .
z
. NH,-NH,
=]
- [ toH)
H3C
S\
H,CO CH=C — ('I-'O
-y o
OCH3 QC/
OH |
°‘<: S‘Oc’*s C,H
C4H 5-CO-CH ,-CH,,-COOH 65
(CH,C0),0, CH.,COONa ()
f 3
Scheme |

=105-




F A U S ST S S

Univ. Coll. Ann. Rev.
Vol 17 (1992).

(4)

The reaction of (3} with dimethy sulphate procecded
easily to afford 4<(3,5-dimethoxybenzyl)-2-methyl-6-phenylpyridazin-3(2H)-
one (5) whose infrared spectrum shows strong absorption of carbony!

1

group at 1645 cm © and lacks any significant absorption in the

region characteristic of NH and OH groups. (Scheme 2}

The reaction of 4-{3,8-dimethoxybenzyl)-6-phenylpyridazin-3(2H}-one
(3) wuth formaldehyde in the presence of morpholine, proceeded

normally to give the Manaich base (6). {Scheme 2),

The reaction of an alcoholic solution of (3) with acryloni-
trile in the presence of catalytic ampunt of aqueous sodium
hydroxide involved Michael-type addition® 10 supply 2-{2'-cyancethyl)-
53,4 -dimethox ybenzyl)-6-phenylpyridazin-3(2H)-onz (7). (Scheme 2.

Tha structure of (6 and (7) were substantiated from:
(i} Analytical data (i) Their infrared spectra lack any significant
absorption 1n the region characteristic of VUNH, a fact indlcating
that these reactions involved the NH group at position 2, while
they show strong carbonyl stretching frequencies, of pyridazineones

at 1650 and 1660 cm'l, respectively. The spectrum of (7) shows

l

in addition a sharp absorption at 2240 cm = characteristic of

the cyano group.

The reaction of (3), in the enol farm (3'), with phosphorus
oxychloride yielded 3-chloro-4-{3,4-dimethoxybenzyl)-6-phenylpyridazine
{8). The structure of (8 was established from analytical data

and the fact that its infrared spectrum is devoid of the significant

~106-



Oniv. Coll. Ann. Revw.
vol 17 (1992).
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absorptions of NH, OH and C=O pgroups. When (8) was treated
with amlipe, the corresponding 3-phenylamino derivative (9) was
formed. This reaction -clearly involved the nucleophilic displacement
of the chlorine atom by the amino group. The structure of
(9) was substantiated, other than from analytical data from 1he
fact that s infrared spectrum shows significant NH absorption
at 3120 c:rfri'l and by the similarity wifh previously reported

cas 855.

The reaction of (8) with alcoholic thiourea yielded &-(3,%-
dimethoxybenzyl)-6-phenylpyridazin-3(2H)-thiona {II) or 1ts tautomeric
thiol (l11''. The reaction, evidently, involved the intermediatg
formation of thiorontum derivative (10), which was not isolated.
The structure of the thione (11) was confirmed by analytical
and spectral data. [Its infrared spectrum shows close similarity
to that previously re-ported for pyr:dazm-S(ZH)-Ihioness, namely, a

broad absorption at 3300 - 3543 cm™ and Y C=S at 1270 cm .
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Experimental

All melting points are uncorrected. Analyses were carried
out in the Research Microamalytical laboratory of Cairo University.
Infrared spectra were carried out con Pye - Unicam SP 1200

spectrophotometer using KBr wafer technique.

4-(3,4-Dimethaxybenzyl)-6-phenylpyridazin-3}{2H)-one (3) :

A mixture of & 5-dihydro-6-phenylpyridazin-3(2H)}-one (1) (0.01
mol) and 3,4-dimethoxybenzaldehyde (0.0l mol) in ethano! (10 ml)
was treated with & 9% ethanolic XKOH solution I(ZS mb. The reaction
mixture was heated under reflex for 3h, cooled, poured over
ice - cold water and rendered just acidic with conc. HCl. The
resultant solid was filtered off and crystallised from ethanol

to give (3) as colourless crystals. (Tab!e').'

3-(3,4-Dimethaxyphenylmethylene)-5-phenyfuran-2{ 3H)-one (4) : )

A mixtuwre of p-benzoylpropionic acid (1.8 g, 0.01 “mol),
3%-dimethaxybenzaldehyde (1.7 g, 0.01 mol} and freshly prepared
sodium acetate (C.5 g in acetic anhydride (5 ml) was heated
until a clear solution was obtained. The reaction mixture was
then transferred to a sieam bath and heating was contineed until
crystals separated. The reaction mixture was poured into water.
The solid product formed was filtered off and crystallised from

ethano] to give (4} as orange crystals. (Table ),
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Action of hydrazine hydrate on 3-{34~dimethoxyphenylmethylene)-5-
phenylfuran-X3H)-one (4) :

A mixture of (4, (1 g8 and hydrazine " hydrate (1 ml)
in ethano! was heated under reflux for lh. The reaction mixiure
was 1treated with few drops of aqueos sodium hydroxide selution
(10 %) and heating was continued for further 3h. The mixture
was cooled and made just acidic by the ;ddltion of conc. HCIL
The solid formed was filtered off and crystallised from ethanol
to give (3) m.p. 148-50°C, yield 60%. The product was found
to be identical with the product obtamed_by the base - catalysed
condensation of 3,%-dimethoxybenzaldehyde with (1) by m.p., m.m.p.

and superiinposaple IR spectra.

Action of dimethyl sulphate on (3); Formation of 4-{3,4-dimethoxy-
benzyl)—z-methyr-s-phenylpyridaz_in-:i(zﬂl-one (5) :

Dimethylsulphate (1 ml) was added to a solution of (J)
(1 g in 20% aq. NaOH (25 mil}. The reaction mixture was heated
on a boiling water bath for | h. The solid product formed was
filtered off and crystallised from benzene to give (5 as colourless

crystals., (Table ).

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

A mixture of the pyridazone (3) (2 g, 0.01 mol), formal-
dehyde sofution (3 ml) and morpholine (1 g, ©€.01 mol) in ethanol
t25 ml} was heated under reffux for th. The solid formed aifter

the removal of most of the solvent was crystallised from ethanol
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to give the Mannich base (6} as colourless cryvsials. (Tabie )

Action of acrylonitrile on {2); Formation of 242'-cvancethyi}-t-£3,¢-
dimethoxybenzyl}-6-phenylpyridazin-H2H}-one (7) :

The colution cf (3) (G.61 mol) in ethanol (20 mi) was
wreatec with acrylonitrife {0.01 mol) and few drops of [0%3 agqueous
NzOH  solution, The reaction mixture was heated under refiux
for 6 h zand left to cool. The sohd formed was filtered off and

crystalised from ethanol to give (7) as colourless crystals. {Table).

Action of phosphorus oxychloride on (3); Formation of 3-chloro-4-
(3,4<dimethaxybenzyl)-6-phenylpyridazine (8} :

A mixture of (3), (5g) and phosphorus oxychloride (15 ml),
was heated on a bolling water bath for ] h, cooled, poured
over crushed ice and the solution made alkaline with cold sodium
hydroxide solution (20%). The sohid thus formed was filtered,
washed with water and crystaihsed from benzene to give (£) as

coiouriess crvstals.  Table ).

£{3,%-dimethaxybeazyl)-3-phenylamino-G-phenylpyridazine (9) :

An equi.molar, mixture of the 3-chioropyridazine (8} and
aniline was heated at 140°C i a sand bath for 3h., The solid
product was boiled with water for few minutes, filliered ofi and

crystallised from ethano! to give (9) as colourless crystais. (Table ).

Action of thiourea on (8); Formation of §{3,5-dimethoxybenzyl}-6-
phenylpyridazin-3{2H)-thienc (i1) :

Thiourea (0.012 mol) was added to a solution of (%) (0.0!
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(10)

- mol) in ethanol (30 ml) and the reaction mixture ‘was heated
under reflux for' 3h. The yellow solid obtained aiter cooling
was crystallised from ethancl to give (11) as yellow crysials.

( Table ).
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