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A convenient approach to aryl 3-pyridazinyl ketones 4, 7-10 bearing various O-, N-, or C-substituents at C-6
of the diazine nucleus via oxidative decyanation of appropriate aryl-heteroaryl-acetonitriles is proposed.
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So far, several synthetic routes to phenyl 3-pyridazinyl
ketone (A), which represents a valuable synthetic building
block, have been described in the literature (see Scheme 1)
[1,3-5]. Whereas pathways A-C may be considered as ap-
propriate routes also for the preparation of aryl 3-pyrida-
zinyl ketones bearing additional substituents in the carbo-
cyclic moiety, they appear to be less suitable for the syn-
thesis of congeners of A being substituted at C-6 of the
pyridazine nucleus. The latter compounds now were re-
quired for our ongoing studies directed towards the prepa-
ration of pyridazine congeners of bio-active molecules.
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Based on recent findings that the ketone A can be con-
veniently prepared also from phenyl 3-pyridazinyl acetoni-
trile by oxidative decyanation (Scheme 1, Path D) [1,5], we
now considered the corresponding 6-chloro derivative 2 as
a potentially useful starting material for the synthesis of
the title compounds.

Treatment of the chloronitrile 2 (conveniently available
from 3,6-dichloropyridazine 1[1,6]) in dimethyl sulfoxide
solution with 50% aqueous sodium hydroxide in the pres-
ence of the phase transfer catalyst triethylbenzylammoni-
um chloride (TEBA), passing oxygen gas through the solu-
tion, was found to afford the chloro ketone 3 in satisfac-
tory yield [7]. Compound 3, which has been obtained re-
cently also by an alternative route [9], could be trans-

formed into the dimethylaminoethoxy derivative 7 upon
action of the appropriate sodium alcoholate. An even more
convenient access to phenyl 6-alkoxy-3-pyridazinyl ketones
(which was developed in view of the smooth replacement
of chlorine in halopyridazines by O-nucleophiles {10]) con-
sists in treatment of 2 with sodium hydroxide/oxy-
gen/TEBA using the appropriate alcohol as the solvent. As
shown in the high-yield one-pot transformation of 2 into
the methoxy ketone 4, under these conditions, oxidative
decyanation and substitution of the chloro function occur
simultaneously. The corresponding alcohol 3 is obtained
quantitatively upon sodium borohydride reduction of 4.

Similarly, we prepared 6-(a-hydroxybenzyl)-3(2H)-pyrid-
azinone (6) by reacting 2 under analogous conditions in
aqueous medium and subsequent reduction of the ketone
thus formed.

Starting from the chloro ketone 3, also phenyl 3-pyrida-
zinyl ketones bearing a substituted amino function at
pyridazine C-6 are conveniently accessible as exemplified
in the synthesis of compound 8. Reductive dehalogenation
of 3 (ammonium formate/Pd/C) led to phenyl 3-pyridazinyl
ketone A, albeit in only 40% yield [11].

In a patent [3), it has been claimed that reaction of 3,6-
dichloropyridazine (1) [13] with phenylacetonitrile (or 2-
phenylpropionitrile)/50% aqueous sodium hydroxide in
the presence of TEBA affords the nitrile 2 or the corre-
sponding homologous compound, respectively [14]. We
now found that in the case of the reaction of 1 with phenyl-
acetonitrile, under these conditions, expectedly again oxi-
dative decyanation occurs to give 3,6-dibenzoylpyridazine
(10) but not the nitrile 2. Under slightly modified condi-
tions, also the intermediate (6-benzoyl-3-pyridazinyl)phen-
ylacetonitrile (9) could be isolated from the reaction mix-
ture, along with the nitrile 2 and the ketone 3.

Spectral and analytical data of all new compounds are
summarized in Table 1.

The results obtained clearly demonstrate the utility of
oxidative decyanation of diarylacetonitriles [5,8,15] also
for the synthesis of aryl 3-pyridazinyl ketones bearing O-,
N-, or C-substituents at C-6 of the 1,2-diazine nucleus.
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Melting points were determined on a Kofler hot-stage micro-
scope and are uncorrected. The ir spectra (potassium bromide)
were recorded on a Jasco IRA-1 spectrometer. The glc/ms
analyses were carried out on a Hewlett-Packard 5890A/5970B-
GC/MSD instrument. The 'H-nmr spectra were obtained on a
Varian EM 390 (90 MHz) or on a Bruker AC 80 (80.13 MHz).
Chemical shifts are reported in ppm downfield from TMS as an
internal standard and are given in 6 units. Column chromatog-
raphy was performed on Kieselgel 60 (70-230 mesh; Merck).
Elemental analyses were carried out by Mikroanalytisches
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Laboratorium, Institute of Physical Chemistry, University of
Vienna. For yields, melting points, elemental analyses and spec-
tral data of compounds 4-10 see Table 1.

3.(6-Chloropyridazinyl) Phenyl Ketone (3).

A solution of 2(2.30 g, 10 mmoles) [1,6), triethylbenzylammoni-
um chloride (0.23 g, 1 mmole), and 50% aqueous sodium hydrox-
ide (1.63 g) in dimethyl sulfoxide (100 ml) was stirred at room
temperature for 3 hours, passing a strong stream of oxygen
through it. Then water was added (60 ml) and the mixture was
brought to pH 7 with 2NV sulphuric acid and extracted exhaustive-
ly with dichloromethane. The combined organic layers were
dried over anhydrous sodium sulphate and evaporated in vacuo.
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The residue was subjected to column chromatography using
dichloromethane as the eluent and was then recrystallized from
ethanol to yield 1.18 g (54%) of analytically pure 3 [9].

3{6-Methoxypyridazinyl) Phenyl Ketone (4).

A solution of 2(2.30 g, 10 mmoles) [1,6), triethylbenzylammoni-
um chloride (0.23 g, 1 mmole), and 50% aqueous sodium hydrox-
ide (1.63 g} in methanol (100 ml) was stirred at room temperature
for 3 hours, passing a strong stream of oxygen through it. Then
water was added (60 ml) and methanol was evaporated in vacuo.
The mixture was adjusted to pH 7 with 2N sulphuric acid and ex-
tracted exhaustively with dichloromethane. The combined
organic layers were dried over anhydrous sodium sulphate and
evaporated in vacuo. The residue was recrystallized from eth-
anol/charcoal to yield 1.24 g of 4.

3-(6-Methoxypyridazinyl)phenylmethanol (3).

To a solution of 4 (2.14 g, 10 mmoles) in methanol (120 ml),
sodium borohydride (0.10 g, 2.5 mmoles) was added within 15
minutes and the mixture was stirred at room temperature for 1
hour. Then it was acidified with 2V sulphuric acid and methanol
was removed in vacuo. The ice-cooled solution was made alkaline
by addition of 50% aqueous sodium hydroxide and was then ex-
tracted exhaustively with dichloromethane. The organic layers
were dried over anhydrous sodium sulphate and were then evapo-
rated in vacuo. The residue was subjected to column chromatog-
raphy using ethyl acetate as the eluent to yield 2.08 g of 5.

6<a-Hydroxybenzyl)}-3(2 H-pyridazinone (6).

A mixture of 2 (0.23 g, 1 mmole), triethylbenzylammonium
chloride (0.02 g, 0.1 mmole), and 50% aqueous sodium hydroxide
(1.63 g) was stirred at room temperature for 3 hours passing a
strong stream of oxygen through it. Then water was added (60
ml), the mixture was adjusted to pH 7 with 2V sulphuric acid and
was extracted exhaustively with dichloromethane. The combined
organic layers were dried over anhydrous sodium sulphate and
were then evaporated in vacuo. The residue was taken up in
methanol (30 ml) and sodium borohydride (0.05 g, 1.25 mmoles)
was added within 15 minutes. After 1 hour of stirring at room
temperature, the mixture was acidified with 2N sulphuric acid
and methanol was removed in vacuo. The ice-cooled solution was
made alkaline by addition of 50% aqueous sodium hydroxide
and was then extracted exhaustively with dichloromethane. The
organic layers were dried over anhydrous sodium sulphate and
were then evaporated in vacuo. The residue was subjected to col-
umn chromatography using ethyl acetate as the eluent to yield
105 mg of 6 (52% yield related to 2).

36-(2-Dimethylamino)ethoxypyridazinyl] Phenyl Ketone (7).

To a solution of 3 (0.44 g, 2 mmoles) in 2-dimethylaminoeth-
anol (10 ml), sodium hydride (80% in paraffin, 0.06 g, 2 mmoles)
was added under an argon atmosphere. The mixture was stirred
for 30 minutes at room temperature, then excess 2-dimethylami-
noethanol was removed in vacuo. The residue was suspended in a
minimum of water and the mixture was exhaustively extracted
with dichloromethane. The combined organic layers were dried
over anhydrous sodium sulphate and were then evaporated in
vacuo. The residue was subjected to column chromatography
using dichloromethane/methanol (9 + 1) as the eluent to yield 331
mg of 7.

3-[6-(4-Methylpiperazinyl)pyridazinyl] Phenyl Ketone (8).

Vol. 30

A solution of 3 (2.19 g, 10 mmoles) in 4-methylpiperazine (20
ml) was refluxed for 6 hours. The residue obtained after evapora-
tion in vacuo was suspended in a minimum of water. After ex-
haustive extraction with dichloromethane, the combined organic
layers were dried over anhydrous sodium sulphate and evapo-
rated in vacuo. Recrystallization from cyclohexane afforded 2.17
g of 8.

(6-Benzoyl-3-pyridazinyl)phenylacetonitrile (9).

A mixture of 1(1.00 g, 6.71 mmoles), phenylacetonitrile (1.00 g,
8.55 mmoles), triethylbenzylammonium chloride (0.01 g, 0.04
mmole), and 50% aqueous sodium hydroxide (2 ml) was stirred
for 30 minutes at room temperature. Then additional triethyl-
benzylammonium chloride (0.01 g, 0.04 mmole) was added and
stirring was continued for 14 hours. The mixture was then
poured into dichloromethane (40 ml). The organic layer was
separated, washed with water, dried over anhydrous sodium sul-
phate and evaporated in vacuo. The residue was subjected to col-
umn chromatography using ethyl acetate as the eluent, yielding
0.99 g (26%) of 9 as fraction II. From fraction I, 0.32 g (21 %) of
2, from fraction III, 0.35 g (24 %) of 3 were isolated.

3,6-Dibenzoylpyridazine (10).
Method A.

A mixture of 1(7.20 g, 58.67 mmoles), phenylacetonitrile (7.20
g, 61.56 mmoles), triethylbenzylammonium chloride (0.25 g, 1.09
mmoles), and 50% aqueous sodium hydroxide (7.5 ml) was stirred
for 30 minutes at room temperature. Then additional triethylben-
zylammonium chloride {0.25 g, 1.09 mmoles) was added and stir-
ring was continued for 48 hours. The mixture was then poured in-
to dichloromethane (150 ml). The organic layer was washed with
water, dried over anhydrous sodium sulphate and evaporated in
vacuo. The residue was recrystallized from ethanol to yield 8.11 g
of 10.

Method B.

A mixture of 9 (0.30 g, 1 mmole), triethylbenzylammonium
chloride (0.01 g, 0.04 mmole), and 50% aqueous sodium hydrox-
ide (2 ml) was stirred for 24 hours at room temperature. Then the
mixture was poured into dichloromethane (20 ml). The organic
layer was washed with water, dried over anhydrous sodium sul-
phate and evaporated in vacuo. The residue was recrystallized

from ethanol to yield 0.26 g of 10.
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