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Summary: B-Aroyl-a-(indole-3-y1) propionic acids (I1) were prepared by the
reaction of PB-aroyl-acrylic acids (I) with indole. Reaction of (II) with
hydrazines afforded the pyridazinones (III} and (IV). Pyridazinone (IIl) re-

acted with POCT3, ethylbromoacetate and PZSS to yield chloropyridazine (V),

3-O-carbethoxymethyl pyridazine (VIII) and the thione derivatives (XII) res-
pectively. The behaviour of 3-chloropyridazine towards hydrazine hydrate and
acyl hydrazines was investigated. Actions of hydrazine hydrate and benzyla-
mine on the 3-0-carbethoxymethyl pyridazine and thione {VIII) and {XII) were
also investigated. Dehydration of (II1) yielded the butenolide {XV). The beha-
viour of the butenolide towards benzylamine, ammonium acetate and hydroxyl-

amine hydrochloride was studied.

A large number of pyridazinones
are reported to exhibit insecticidal
[1,2] and bactericidal activities [3].
This prompted us to synthesise a new
series of corresponding pyridazinones
(see scheme 1-6).

The reaction of 4-phenyl-(la)-2,5-
dimethyl-(1b)-3-benzoyl-acrylic acids
with indole in dry benzene gave B-
aroyl-@ -(indole-3~yl)-propionic acids
(Ila and b). .

The condensation of the acids (lla
and b) with hydrazine hydrate, phe-
nylhydrazine or 2,4-dinitrophenylhy-
drazine yielded the corresponding 4,
6-disubstituted-2,3,4,5-tetrahydro-
pyridazin-3-ones (IIla) and (b) and
2,4,6-trisubstituted-2,3,4,5-tetrahy-
dropyridazin-3-ones (IVa and b), res-
pectively [4-7].

Recently [8], it was reported that
pyridazinones actually exist as equili-
brium and this has been confirmed

by studying the behaviour of pyridazi-
none derivative (1IIa) towards
nucleophilic reagents like POC13. Thus

treatment of (Illa) with POCIl, gave
the 3-chloropyridazine derivative (V).
The IR spectrum of (V) was devoid
of Vv C=0. In this investigation, the
behaviour of the chloropyridazine (V)
towards different reagents has been
described.

Treatment of (V) with hydrazine
hydrate in boiling CZH50H gave 3-

hydrazino-4-(3'-indolyl)-6-biphenyl-

4,5-dihydropyridazine (VI). In this
investigation the hitherto unknown
reaction of chloropyridazine derivative
(V) with acyl hydrazines in refluxing
butanol was performed. Reaction of
(V) with acetylhydrazine, benzoylhy-
drazine or salicyloylhydrazine in reflu-
xing 1-butanol gave triazolopyridazines
(VIlIa-c). The first step is attack of
the nitrogen nucleophile at the C-Cl
position, then followed by double bond
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migration with proton transfer and loss
of one molecule of water. In this case
the fact, that, migration of 7 -bond
leads directly to configuration easily
cyclised and thermodynamically stable
intermediate which contributes to driv-
ing force of the reaction (see scheme

5). The evidence for compound (Vlla)
was obtained by independent synthesis
via the reaction of (VI) with ethyl
orthoacetate in boiling butanol.

The pyridazinones could be alkylated
in good yield with a variety of electro-
philic reagents. Thus, treatment of
(Illa) with ethylbromoacetate in reflu-
xing acetone in presence of potassium
carbonate gave 3-O-carbethoxymethyl
pyridazine derivative (VIII). The evi-
dence for the structure of (VIII) was
obtained by its reaction with benzyl-
amine and hydrazine hydrate to give
the N-benzylcarboxamide (IX) and the
acetic acid hydrazide (X) derivatives,
respectively.

The aim of this work also is to
synthesis of some imine derivatives
containing pyridazine nucleus, in the
hope of their biochemical effect. Thus
condensation of (X) with anisaldehyde
and benzaldehyde in boiling ethanol
afforded the imine derivatives (XIa and
b).

Reaction of the pyridazinone
derivative (IIla) and (b) with phos-~
phorus pentasulfide in boiling xylene

afforded 6-aryl-4(3-indolyl)-3-(2H)-
‘pyridazine thiones (XIIIa) and
(XIIIb), respectively via thionation-

dehydrogenation reactions. The struc-
ture of (XII) was confirmed by its
reaction with benzylamine and hydra-
zine hydrate in refluxing aleohol to
give the Schiff base (XIII) and the
hydrazine (XIV) derivatives, respec-
tively.

The a ~(3-indolyl)-3-biphenyl
propionic acid (Ila) was easily
dehydrated by boiling with acetic

anhydride or heating at their melting
point to yield Y-biphenyl- @ -(3-

indolyl)- A°*®butenoilide (XV). The
structure of (XV) was established from
the following findings:

a) It is readily hydrolysed by hot
alkali giving the corresponding acid
(1la).

b) Compound (XV) reacts with ben-
zylamine in refluxing butanol to give
Schiff base (XVI). The first step
involving ring fission of (XV) by nit-
rogen nucleophile leads to formation
of the intermediate (XVII). The latter
underwent condensation with another
molecule of benzylamine, the initial N-
substituted hemiaminal loses water to
give the stable Schiff base (XVI), as
shown in scheme 6.

¢) Compound (XV) reacts with ammo-
nium acetate in boiling xylene to give
4-(3-indolyl)-2-biphenyl-2-pyrroline
-5-one (XVIII).

d) Reaction of (XV) with hydrazine
hydrate in boiling ethanol gave 4-(3-
indolyl)-6-biphenyl-2,3,4,5-tetrahy-
dropyridazin-3-one (IIla) which was
identified by m.p. and mixed m.p.
determination. '

e) Reaction of (XV) with hydroxyl-
amine hydrochloride in boiling pyridine
yielded 5-(3-indolyl)-3-biphenyl-1,
2-dihydro-2,1-oxazin-6-one (XIX).

Experimental

The infrared absorption spectra were
determined with Pye Unicam 633791
spectrophotometer using KBr wafer
technique. The PMR spectra were
recorded with a varian (60 MHz), Jeol
JNMFX 200 instrument, the position
of peaks is expressed in ppm (§ -
values), TMS as internal standard.
All melting points are uncorrected.
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Table-1: Physical data of various compounds prepared
M.P. Yield Mol. Found % Required %

Compd °C % Formula c H N 0 H N
(Ila) 194 80 C24H19N03 78.2 4.9 3.8 78.04 5.14 3.79
(Itb) 112 70 C20H19NO3 74.4 6.0 4,62 74.76 5.91 4.36
(Illa) 249 80 C24H19N30 79.0 5.4 11.7 78.96 5.20 11.5
{IIlb) 173 70 C20H19N30 76.1 6.3 13.52 75.7 5.99 13.24
(tva) 228 60 C30H23N30 8l.7 53 9.32 81.6 5.2 9.52
(1vb) 204 60 C30H23N30 81.7 543 13.6  67.79 3.95 13.18
(v) 260 40 C24H18C1N3 75.1 4.8 11.0  75.09 4,69 10.95
(V1) 223 80 C24H21N5 75,58 5.2 18.26 75.98 5.54 18.46
(vila) 271 70 C26H21N5 77.41  4.85 17.50 77.41 5.21 17.36
(VIIb) <300 60 C31H23N50 80.4 5.1 14.9 80.0 4.94 15.02
(VIic) 289 50 C31H23N50 76.9 4.4 14.7  77.33 4.78 14.55
(VIIL) 115 40 C25H25N303 72.3 6.3 9.8 72.28 6.02 10.10
(1x) 235 80 C33H27N402 77.2 5.3 10.6 77.49 5.28 10.95
(x) <300 80 C26H23N502 71.6 5.4 16.1  71.39 5.26 16.01
(xIa) 160 70 C34H29NSO3 73.2 5.4 12.3  73.51 5.22 12.61
{XIb} 95 75 C33H27N502 75.14 5.3 13.2 75.42 514 13.33
(XITa) 189 50 'C24H19N3S 75.3 5.1 10.8  75.59 4.98 11.02
(XI1b) 169 53 020H19N3S 71.9 5.4 12.4  72.07 5.70 12,61
(X111) 223 60 C27H26N4 79.65 6.2 13.5 79.8 6.4 13479
(XIv}) 203 65 CZOHZlNS 72.3 6.1 21.3  72.5 6.34 21.14
(xv) 254 70 (:24H17N02 81.9 4.4 4.2 82.05 4.84 3.98
(xvI) 190 70 C37H33N30 81.6 5.9 7.63  82.99 6.16 7.85
(xvir) 147 80 C24H18N20 82.5 5.0 7.8 82.88 5.14 8.0
(XvII1) 194 60 C, H _NO 78.5 4.7 7.5 78.68 4.91 7.65

24718272




8 E.A. Soliman et al.,

Synthesis of (Ia) and (Ib)

B-4-phenylbenzoylacrylic acid (Ia)
and 8-2,5-dimethylbenzoyl-acrylic acid
(Ib) were prepared as shown in the

literature [91].

Alkylation of indole with B-aroylacry-
lic acid: Formation of (IIa Jand (b)

To a solution of (la) and (b) (0.01
mol) in dry benzene (20 ml), was
added indole (0.01 mol) and the re-
action mixture refluxed for 10 hrs.
The solid that separated on cooling
was crystallized from methanol to give
(I1a) and from light pet. (60-80) res-
pectively.

PMR (CDC1,) of (IIb).

§ 7.5-7.1 (TH, m, Ar-H), 64.8-4.5
(1H,m, CH) of indole,§4.1-3.7 (1H,q,

-CH,-CH<, J =5 Hz),83.3-2.99 (2H,
m, none-equivalent -CH, <) and- at
2.4-2.3 (6H, s, two -CH,).

Reaction of (IIa),(b), (V), (VIII),
(XII} and (XV) with hydrazines and
amines: Formation of (IIIa) and (b),
(IVa) and (b), (VI}, (IX), (X), (XIII),
(XIV) and (XVI)

A mixture of (IIa), (b), (V), (VILII),
(XI1) or (XV) (0.01 mol) and hydra-
zine hydrate, phenylhydrazine,2,4-
dinitrophenylhydrazine or benzylamine
(0.015 mole) in ethanol or butanol (20
ml) was refluxed for 3 hours.

The solid that separated after con-
centration and cooling was crystallized
from ethanol to give (lIla), (IlIb),
(IVa), (X),(XIID), (XIV), from acetic
acid to give (IVb), from methanol to
give (VI) and from benzene/light pet.
(60-80) to give (XVI).

PMR (CDCly) of (IIIb)

§7.3-7.0 (TH,m,Ar-H), s 4.8-4.5
(1H, m, CH of indole),é 4.2-3.6 (1H,
q, -CH,-CH, J = 6.4 Hz), 6 3.3-3.0

(2H, t, non-equivalent CH,-CH, J =
4.8 Hz) and at$2.3-2.1 (6H, s, 2CH4

groups).

Reactions of (IIla) with P0023:Foma-
tion (V)

A mixture of (IIla) (0.01 mol) and
POCl, (10 ml) was gently refluxed for
30 min cooled, treated with crushed
ice and the precipitated solid filtered
and crystallized from ethanol to give

(V).

Reaction of (V) with acylhydrazines:
Formation of  triazolopyridazines
(VIIa-c)

A solution of (V) (0.01 mol) in
butanol (50 m!) was treated with acyl-
hydrazine, namely acetylhydrazine,
benzoylhydrazine and salicyloylhydra-
zine (0.01 mol) was refluxed for 60
hrs. The solid that separated on cool-
ing was crystallized from acetic acid
to give (VIla-c) respectively.

PMR (DMS0O) of (VII)

§7.8-7.1 (14H,m,Ar-H), s 4.4-4.6
(2H, 4, 2H at CS’ J =5 Hz),§4.3-4.05

(5H, m, -C-CH-CH, and -0-CH,-C,
83.4-3.2 (1H, d, 1H at C,, J = 6.6

Hz) and at §1.3-1.1 (3H, s, -CEB).
Independent synthesis of (VIIa)

A mixture of 3-hydrazino-pyridazine
(VI) (0.01 mol) and ethyl orthoacetate
(0.02 mol) in butanol (50 ml) was
heated under reflux for 5 hrs. The
solid that separated after concentration
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Table-2: The infrared of some new compounds

Group frequencies {(K8r; e

Compound
(Ila,b) V=0 (carbooxyl) at 1720-1710,vC=0 (ketone)
at 1690-1670
(111a,b) vC=0 (cyclic amide) at 1720-1670, vNH (3420-3240)
(v1) vC=0 (1740), vC=N (1660),v NH {3300)
(viI) vC=0 (1740}, vC=N (1660),v NH (3300)
(1X) vC=0 (amide) at 1660, v C=N (1610),v NH(3300)
(x) vC=0 (1670), vC=N {1600},v NH{3000)
(XI) V=0 (1660), vC=N (imine) at 1650, W=N (1610),
WH (3300-3240)
(XI11) V=N (1620}, vNH (3440)
{Xv) vC=0 (lactone) at 1760

{(XVI)
(xVIIl)

w=0 (1670), vC=N (1640), WH (3400)
UNH (3410-3205),v C=0 (1675), vC=N (1620)

and cooling was identified as (Vila)
by m.p and mixed m.p. determina-
tions.

Reaction of (IIla) with ethylbromo-
acetate* Formation of (VIII)

A mixture of (IIIa) (0.01 mol) anhy-
drous potassium carbonate (0.03 mol),
ethylbromoacetate (0.03 mol) and dry
acetone (50 ml) was refluxed for 20
hours. After removing the excess
solvent the product was crystallized
from light petroleum to give (VIII).

Condensation of (X} with aromatic alde-
hydes: Formation of imines (IXa) and
(b)

A solution of (X) (0.01 mol), anisal-
dehyde or benzaldehyde (0.01 mol) in
ethanol (50 ml) was heated under
reflux for 6 hours. The products that
separated on cooling were crystallized
from benzene to give (XlIa) and from
light pet.(60~-80) to give (XIb).

Action of P23 on the pyridazinones
(II'la) and bt %’ormation of (XIIa) and
b

A solution of (Iila) or (b) (0.01
mol), PZSS (0.02 mol), and dry xylene

(50 ml) was boiled under reflux for
30 min. The reaction mixture was filte-
red while hot and the solid that sepa-
rated upon concentration and cooling
was crystallized from ethanol to give
(XIla) and (XIIb) respectively.

Conversion of acid (Ila) to butanolide
(XV)

Methed A

A solution of acid (Ila) (0.01 mol)
in acetic anhydride (20 ml) was reflu-
xed for 4 hours. The solid obtained
after concentration and cooling was
crystallized from acetic acid to give
the butenolide (XV).

Methed B

The acid (Ila) (0.01 mol) was heated
at its melting point for 30 min. and
the resulting solid crystallized from
acetic acid to give the butenolide
(XV).

Hydrolysis of the butenolide (XV): For-
mation of acid (IIa)

A solution of (XV) (1 g) in ethanol
(10 ml) was treated with sodium hydro-
xide (1 g in 5 ml water), then heated
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under reflux for 2 hours. The cooled
solution was acidified with dilute HCl
and the precipitate was crystallized
from methyl alcohol and identified as
(IlIa) by m.p. and mixed m.p. determi-
nation.

Reaction of butenolide (XV) with ammo-
nium acetate: Formation of (XVII)-

A mixture of butenolide (XV) (0.01
mol), ammonium acetate (0.04 mol) was
refluxed in xylene (50 ml) for 15
hours. The reaction mixture was
poured into ice, and excess solvent
was removed by steam distillation. The
solid that separated was crystallized
from benzene to give (XVII).

Reaction of butenolide (XV) with hydro-
xylamine hydrochloride: Formatiom of
(XVIII) ;

A mixture of (XV) (0.01 mol) and
hydroxylamine hydrochloride (0.01
mol) in pyridine (50 ml) was heated
under reflux for 10 hours. The
product separated after pouring the
reaction mixture into ice-cold HCl was

crystallized from ethanol to give
(XVIID).
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