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The reaction of hydrazidoyl chloride 1 with p-
bromophenol afford the ether derivative 2 which on
treatment with ethyl cyanoacetate furnish 6-(4-bromo-
phenyloxy)-4-cyano-2, 3-d1hydro -5-methyl-2-phenyl-3-
pyridazinone 3. Compound 3 is then utilized to syn-
thesize a variety of heterocyclic compounds such as
phthalazine derivatives, 6a-c, 10a,b, 12 and 14. Also,
it is utilized in the synthesis of thieno[2,3-d]pyridazine
derivative 15, which undergoes chemical transfor-
mations to afford several new heterocyclic com-
pounds. All structures have been established on the
basis of elemental analyses and spectral data.

In continuation of our interest in the chemistry of
hydrazidoyl halides'* and synthesis of arylhydraz-
inoyl aryl ethers and their thermal rearrange-
ment®, an attempt was made to utilize arylhydrazi-
doyl aryl ethers in the synthesis of heterocycles.
Thus, hydrazxdoyl chloride 1 was reacted with
p-bromophenol in the presence of sodium ethox-
ide to afford the aryl ether derivative 2 which on
treatment with ethyl cyanoacetate in the presence
of ammonium acetate afforded the pyridazine
derivative 38, Its structure was established on
the basis of elemental analysis and spectral data.
Its IR spectrum revealed an absorption band at
2220 cm~! for the cyano group, while the
'H NMR spectrum revealed a singlet at 62.7 ppm
for the methyl protons and a multiplet at 67.1-76
for the aromatic protons. Compound 3, in turn,
on treatment with arylidene malononitriles 4a-¢
yielded phthalazine derivatives 6a-c, respectively.
The formation of 6a-c is assumed to proceed via
Michael addition to afford the non-isolable in-
termediate 5, which underwent cyclization fol-
lowed by spontaneous aromatization, via loss of
hydrogen cyanide, to yield 6a-c. Compound 6a
was also prepared by treatment of 3 with ben-

zaldehyde to afford the benzylidene derivative 7
followed by treatment with malononitrile. Similar-
ly, compound 3 was treated with substituted a-
benzoyl cinnamonitriles 9a-b, ethyl a-
cyanocinnamate 11 and furfurylidene malononi-
trile 13 to afford the corresponding phthalazine
derivative 10a,b, 12 and 14 respectively (Scheme
I). Structures of 10a,b, 12 and 14 were esta-
blished on the basis of elemental analyses and
spectral data (cf. Table I).

Compound 3 on reaction with elemental sulfur
in the presence of triethylamine furnished thie-
no[3,4-dlpyridazine derivative 15. Its structure
was confirmed on the basis elemental analysis and
spectral data. Its IR spectrum revealed absorption
bands in the range 3400-3200 cm™! due to the
amino group and the absence of any absorption
in the range 2500-2100 cm~! was due to the cya-
no group. 'H NMR spectrum showed signals at
06.3 for the amiro group, at 6.5 for the thieno
proton and at 7.3-7.7 due to the aromatic pro-
tons. Compound 15 also underwent acetylation
and benzoylation to afford the corresponding
N-acyl derivatives 16 and 17, respectively. Bromi-
nation of 15 in chloroform afforded the bromo
derivative 18. Structures of 16-18 -wére esta-
blished on the basis of elemental analyses and
spectral data.

Compound 15 on reaction with phenyl and
acetyl isothiocyanates furnished the corresponding
thiocarbamoyl derivatives 19 and 20 respectively,
rather than the corresponding thiourea deriva-
tives. The formation of the thiocarbamoyl deriva-
tives were established on the basis of their
"HNMR spectra, which revealed the absence of
any signals due to the thieno proton (cf. Scheme
IT and Table I).

Compound 15 on reaction with acrylonitrile
gave the phthalazine derivative 22. The formation
of 22 is assumed to proceed via cycloaddition of
acrylonitrile to compound 15 to afford the non-
isolable intermediate 21 which is aromatized via
loss of hydrogen sulfide. Compound 15 also
reacted with maleic anhydride and N-phenylmal-
eimide to afford the corresponding furo[3,4-f-
phthalazine and pyrrolo[3,4-fiphthalazine deriva-
tives 24a,b respectively. The formation of 24a,b
is assumed to proceed via dipolar cycloaddition
to give intermediates 23a,b which is converted to
24a,b via loss of hydrogen sulfide. All structures
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Table I—Characterization data for the newly synthesized compounds

Compd* m.p. Yield Mol. formula 'HNMR
(°C) (%) (Mol wt) 6, ppm)
1 80 80 C,sH;;BIN,0, —
(333.190)
3 235 83 C;sH,BIN,O, 2.7 (s, 3H, CH,); 7.1-7.6 (m, 9H, Ar-H)
(382.222)
6a 255 75 C,,H,,BrN,O, —
(509.368)
7a 215 75 C,sHsBrN;0, 7.0-8.0(m, 15H, Ar-H), 8.5(s, 2H, NH,)
(470.331)
10a 215 75 C,;H,,BIN;0, =
(588.466)
10b >300 73 C,H,,BrN;O,  3.4(s, 3H, CH,0), 7.0-8.3(m, 19H), 9.0 (s, 2H, NH,).
(618.492)
12 158 70 C,,H,,BrN;0,  0.8(t, 3H, CH,), 4.0(q, 2H, CH,), 7.1-7.7(m, 15H, Ar-H),
(556.421)  8.3(s, br, 2H, NH,).
14 >300 63 C,sH,sBIN,O, —
(499.329)
15 190 75 CsH;,BrN,0,S  6.2(s, 2H, NH,), 6.5(s, 1H, thieno proton), 7.2-7.7(m, 9H, Ar-H)
(414.286)
16 202 65 CyoH 4BIN;0,S  6.2(s, 2H, CH,;), 6.4(s, 1H, thieno proton), 6.8-7.9(m, 10H, Ar-H),
(456.323) 8.9(s, 1H, NH)
17 225 78 C,sHsBIN,;0,S 6.4(s, 1H, thieno proton), 7.0-7.9(m, 14H, Ar-H), 8.3(s, br, 1H, NH).
(518.394)
18 210 72 C,sH,,Br,N,0,S 6.9-7,9(m, 9H, Ar-H), 11.0(s, 2H, NH,).
(493.187)
19 260 65 C,sH,,BIN,O,S, 6.8-7.4(m, 14H, Ar-H), 10.2(s, br, 1H, NH), 11.5(s, br, 2H, NH,)
(549.474)
20 240 60 C,H,sBIN,O,S, 2.9(s, 3H, CH,;); 6.8-8.0(m, 9H, Ar-H), 9.2(s, br, 1H, NH),
(515.413) 11.2(s, br, 2H, NH,)
22 216 70 C,,H,;BIN,O, —
(433.270)
24a 250 70 C,,H,,BIN,O, e
(478.263)
24b 175 60 C,sH,,BIN,O, =
(553.377)

*Satisfactory C, H, N and S analyses were obtained for the compounds. Compounds were routinely checked from their IR da-

ta.

were confirmed on the basis of elemental analyses
and spectral data (cf. Scheme II and Table I).

Experimental Section

M.ps were determined on a Gallenkamp melt-
ing point apparatus. IR spectra were recorded in
KBr using a Shimadzu spectra 200-91506 spec-
trophotometer, 'H NMR spectra in DMSO on a
Varian 90 MHz using TMS as the internal refer-
ence. Elemental analyses were carried out by the
Microanalytical Center at Cairo University. All
physical and elemental data of the products are
listed in Table L

Reaction of 1 with p-bromophenol : Synthesis
of 2. Compound 1 (0.01 mole) was added to a
solution of p-bromophenol (0.01 mole) in abs.
ethanol (20 mL) containing sodium (0.01 mole).
The reaction mixture was stirred for 3 hr at room

temp. and left overnight. It was then poured over
crushed ice and neutralized with HCL. The solid
formed was collected by filtration, washed with
water and crystallized from ethanol to afford'2.

6-(p-Bromophenyloxy)- 4- cyano-2, 3-dihydro-
S-methyl-2-phenyl-pyridazine-3-one 3. A mixture
2 (0.01 mole), ethyl cyanoacetate (0.01 mole) and
ammonium acetate (0.02 mole) was heated for 1
hr at 120°C. The reaction mixture was then
poured over crushed ice and the solid obtained
was collected by filtration and crystallized from
ethanol to afford 3.

6-(p-Bromophenyloxy)- 4- cyano-2, 3-dihydro-
5-styryl-2-phenyl-pyridazine-3-one 7. The appro-
priate aromatic aldehyde (0.01 mole) was added to
a solution of 3 (0.01 mole) in ethano! (20 mL),
containing piperidine (0.5 mL). The reaction mix-
ture was refluxed for 3 hr, cooled and poured
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Scheme I

over ice/HCl mixture. The solid formed was col-
lected by filtration, washed with water and crys-
tallized from dioxane-ethanol to affored 7.

4-Amino- 8- (p-bromophenyloxy)-5-cyano-2, 3-
dihydro- 6- aryl- 2- phenyl-phthalazine- 3- one 6:
Method A. To a solution of 7 (0.01 mole) in etha-
nol (20 mL) containing piperidine (0.5 mL), was
added malononitrile (0.01 mole). The reaction
mixture was refluxed for 3 hr, cooled and poured
over ice/HC! mixture. The product was collected
by filtration, washed with water and crystallized
from ethanol-DMF to afford 6.

Method B. A mixture of 3 (0.01 mole) and the
appropriate a-cyanocinnamonitrile derivative, 6a-
¢ (0.01 mole) in ethanol (25 mL), containing pip-
eridine (0.5 mL) was refluxed for 3 hr. The reac-
tion mixture was then cooled and poured over
ice-HC] mixture. The solid formed was collected
by filtration, washed with water and crystallized
from ethariol-DMF to afford products, identical in
all aspects (elemental analyses, m.p. and spectral
data) to those obtained from Method A.

Synthesis of the phthalazine derivatives 10a,b,
12 and 14. A mixture of 3 (0.01 mole) and each
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of a-benzoyl cinnamonitrile derivatives 9a,b,
ethyl a-cyanocinnamate 11 or furfurylidene mal-
ononitrile 13 (0.01 mole) in ethanol (25 mL), con-
taining piperidine (0.5 mL) was refluxed for 3 hr.
The reaction mixture was then cooled and poured
over ice-HCl mixture. The solid formed was col-
lected by filtration, washed with water and crys-
tallized from ethanol-DMF to afford compounds
10a,b, 12 and 14 respectively.

Synthesis of the thienoprydazine derivative 15.
Compound 3 (0.01 mole) was added to a suspen-
sion of sulfur (0.01 mole) in ethanol (30 mL),
containing triethyl amine (0.01 mole). The reac-
tion mixture was refluxed for 3 hr, cooled and
poured over ice-HCl mixture. The solid formed
was collected by filteration, washed with water
and crystallized from dioxane-ethanol to afford
15.
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Acylation and benzoylation of 15. Compound
15 (0.01 mole) was added to a mixture of acetic
anhydride (10 mL) and acetic acid (20 mL). The
reaction mixture was refluxed for 3 hr, cooled
and poured over ice. The solid formed was col-
lected by filtration, washed with water and crys-
tallized from dioxane-ethanol to afford 16.

Compound 15 (0.01 mole) was added to solu-
tion of benzoyl chloride (0.01 mole) in pyridine
(30 mL). The reaction mixture was refluxed for 3
hr, caoled and poured over ice-HC] mixture. The
solid product was collected by filtration, washed
with water and crystallized from dioxane-ethanol
to afford 17.

Bromination of 15. To a solution of 15 (0.01
mole) in chloroform (30 mL) was added bromine
(0.01 mole) in chloroform (10 mL). The reaction
mixture was stirred at room temperature for 2 hr
and the chloroform was then evaporated. The sol-
id product obtained was triturated with ethanol
and crystallized from dioxane-ethanol to afford
18.

Synthesis of 19 and 20. Compound 15 (0.01
mole) was added to a solution of phenyl isothioc-
yanate (0.01 mole) and acetyl isothiocyanate in
dry pyridine. The reaction mixture was refluxed
for 3 hr, cooled and poured over ice-HCl mix-
ture. The solid product formed was collected by
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filtration, washed with water and crystallized from
ethanol-DMF to afford compounds 19 and 20 re-
spectively.

Reaction of 15 with dienophiles. Compound
15 (0.01 mole) was added to a solution of 0.01
mole of each of acrylonitrile, maleic anhydride or
N-phenylmaleimide in pyridine (20 mL). The
reaction mixture was refluxed for S hr, cooled
and poured over ice-HCl mixture. The solids
formed were collected by filtration, washed with
water and crystallized from ethanol-DMF to af-
ford compounds 22 and 24a,b respectively.
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