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1-[4-(Imidazol-1-yl)phenyl]-3-phenyl-2-propen-1-one 1 reacted with acetone cyanchydrin, ethyl phenylace-
tate and cyanoacetamide to give the adducts 2, 8 and 10 respectively. Action of hydrazine hydrate on both
the y-ketonitrile 2 and the corresponding y-ketoacid 4 led to pyridazine derivatives 3 and 5. 4,5-Dihydropy-
ridazinone 3 was dehydrogenated by the action of bromine in acetic acid to give pyridazinone 6. Cyclization
of acid 8 in acetic medium resulted in a-pyrone 9. Cyanopentanamide 10 was converted with hydrochloric
acid into &d-ketoacid 13 which led to a-pyrone 14 via an intramolecular dehydration. Refluxing 10 in the
presence of acetic acid and ammonium acetate gave 3,4-dihydropyridone 11 which was dehydrogenated to

produce pyridone 12.

J. Heterocyclic Chem., 30, 1093 (1993).

Much attention has been focused on the synthesis of
imidazole derivatives because they have exhibited a great
number of biological properties such as cholinergic [1], H,
and Hj-receptor antagonist effects [2], antifungal [3], and
antihypertensive activities [4,5]. In a previous paper [6] we
described the synthesis of 6-{(4-imidazol-1-yl)phenyl]-4-
phenyl-4,5-dihydro-2 H-pyridazin-3-one 5 which showed an
important inhibition of PAF-acether induced blood plate-
let aggregation in vitro. The results of this study prompted
us to explore the reactivity of imidazolylchalcone deriva-
tives in the construction of new potential biologically ac-
tive heterocyelic compounds.

Thus, three series were synthesized: pyridazines, cyclic
esters and pyridone derivatives (Scheme 1). The y-ketoni-
trile 2 reacted with hydrazine hydrate in ethanol to give 3-
aminopyridazine 3. The previously described dihydro-
pyridazinone 5 was dehydrogenated by bromination and
dehydrobromination in acetic acid to produce pyridazi-
none 6.

Pyrone 9 was obtained by cyclization of é-ketoacid 8 in
acetic anhydride and acetic acid with catalytic amounts of
sulphuric acid. When <-ketoacid 4 was similarly heated in
acetic medium, cyclization did not occur and furanone 7
was not isolated. Synthesis of acid 8 was achieved using lit-
erature procedure [7]. When chalcone 1 was allowed to
react with ethyl phenylacetate at room temperature for 24
hours in presence of sodium ethoxide, followed by heating
with additional quantity of sodium ethoxide, it gave rise to
the expected acid 8. Refluxing chalcone 1 with cyanoacet-
amide in the presence of sodium ethoxide and piperidine,
as described in literature [8], led to cyanopentanamide 10.
Hydrolysis and partial decarboxylation of 10 in 10N hy-
drochloric acid furnished &ketoacid 13 which gave rise to
pyrone 14 via an intramolecular dehydratation. Further-
more it was possible to prepare 2-pyridones from com-
pound 10. Thus, 3,4-dihydropyridone 11 was synthesized
by refluxing 10 in acetic acid with a large excess of am-
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monium acetate. Dehydrogenation of derivative 11 was
obtained by action of bromine in acetic acid and led to
pyridone 12.

The structures of the products were established both by
spectral data and elemental analyses.
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Melting points were determined on a Reichert apparatus and
were uncorrected. Infrared spectra were taken in potassium
bromide pellets on a Beckman 4240 spectrophotometer. The 'H
nmr spectra were recorded in deuteriodimethylsulfoxide as the
solvent on a Varian EM 360A spectrometer with tetramethyl-
silane as the internal standard. Chemical shifts are reported in
parts per million and signals are quoted as s (singlet), br s (broad
singlet), d (doublet), m (multiplet). Elemental analyses were car-
ried out at the Service Central d’Analyses, Centre National de la
Recherche Scientifique 69390 Vernaison France.

Preparation of compounds 1, 2, 4, 5 were reported in a previ-
ous paper [6].

3-Amino-4-phenyl-4,5-dihydro-6-{(4-imidazol-1-yl)phenyl]pyrida-
zine Hemihydrate (3).

To a stirred mixture of nitrile 2 (1.8 g, 0.0064 mole) in ethanol
(20 ml) and acetic acid (1 ml) was added hydrazine hydrate (0.32
g, 0.0064 mole). The mixture was heated at reflux for 12 hours.
After cooling, the resulting precipitate was filtered off and
washed with water. Recrystallization from dimethyl sulfoxide-
water (80:20) afforded 0.73 g (35%) of yellow crystals, mp 269-
270°; ir: v (cm-Y) 3300-2600 (NH, OH), 1600, 1590, 1500, 1470
(C=N, C=C); 'H nmr: 6 3.4 (m, 3H, CH, + 0.5 H,0), 3.7 (m, 1H,
CHCH,), 6.5-8.5 (m, 12H, C¢Hs; + C¢H, + 3CH= imid), 10.3 (br
s, 2H, NH,).

Anal. Caled. for C,;,H,,N;-0.5H,0: C, 70.37; H, 5.55; N, 21.60.
Found: C, 70.30; H, 5.51; N, 21.66.

4-Phenyl-6{(4-imidazol-1-yl)phenyl|{2 H}-pyridazin-3-one Hemihy-
drate (6).

A vigorously stirred solution of compound 5(3.25 g, 0.01 mole)
in glacial acetic acid (40 ml) was heated to 70° and then treated
portionwise with bromine (1.92 g, 0.012 mole) for 15 minutes.
The mixture was stirred further for 3 hours and poured into ice
water. The obtained solution was slowly brought to pH = 10 with
concentrated ammonia. The resulting precipitate was filtered off,
washed subsequently with water and recrystallized from ethanol
to give 3.18 g (98%) of compound 6, mp 224-225°; ir: v (cm™)
3300-2600 (NH, OH), 1650 (CO), 1600, 1580, 1520, 1490 (C=N,
C=C) 'H nmr: §3.4 (br s, 1H, 0.5 H,0), 7.1-8.6 (m, 13H, C;H;s +
CsH, + CH= + 3CH= imid), 12.9 (br s, 1H, NH).

Anal. Caled. for C,,H,,N,0°0.5H,0: C, 70.59; H, 4.64; N, 17.34.
Found: C, 70.34; H, 4.59; N, 17.16.

2,3-Diphenyl-5-0x0-5-[(4-imidazol-1-yl)phenyl]pentanoic Acid
Hemihydrate (8).

Ethyl phenylacetate (1.64 g, 0.01 mole) and chalcone 1(2.83 g,
0.01 mole) were added successively to an ethanolic solution (30
ml) of sodium (0.23 g). The mixture was stirred at room tempera-
ture for 24 hours, then an additional ethanolic solution (30 ml) of
sodium (0.46 g) was added and the resulting mixture was refluxed
for 4 hours. After evaporation of the solvent, the residue was
dissolved in 10% hydrochloric acid and concentrated ammonia
was added dropwise until pH = 6. The precipitate which
separated was collected by filtration, washed with water and
dried to give 2.80 g (66%) of the expected acid 8, which was used
without further purification. An analytical sample was recrystal-
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lized in ethanol to give colorless needles, mp 135°; ir: » (cm™)
3400-2500 (OH), 1720 (CO), 1680 (CO ketone), 1600, 1580, 1510,
1490, 1450 (C=N, C=C); 'H nmr: 6 3.5 (br s, 1H, 0.5 H,0), 4.0
(m, 2H, CH,), 5.5 (m, 2H, 2CH), 6.7-8.5 (m, 18H, 2C Hs + C;H, +
3CH= imid + COOH).

Anal. Calcd. for C,,H,,N,0,0.5H,0: C, 74.46; H, 5.49; N, 6.68.
Found: C, 74.59; H, 5.40; N, 6.69.

3,4-Diphenyl-3,4-dihydro-6-(4-imidazol-1-yl)phenyl]pyran-2-one
Hemihydrate (9).

To a suspension of acid 8 (1.7 g, 0.004 mole) in anhydride
acetic (7 ml) and acetic acid (13.5 ml), ten drops of sulphuric acid
were added. The mixture was heated at 110° for 8 hours. After
cooling and dilution with water (100 ml), the resulting solution
was brought to pH = 4.5-5.0 by addition of sodium hydrogeno-
carbonate. The solid which separated was collected by filtration
and chromatographed on a silica gel column (SDS silica, 70-230
mesh) to furnish the pyrone 9 in 37% yield (0.6 g), mp 260°; ir: v
(em~?) 3400 (OH), 1770 (CO), 1650, 1600, 1520, 1490, 1450 (C=N,
C=C); 'H nmr: § 4.5 (m, 2H, 2CH), 4.7 (br s, 1H, 0.5 H,0), 6.4 (s,
1H, CH = pyran), 7.3 (m, 10H, 2C¢Hs), 7.6 (s, 1H, CH= imid), 8.2
(s, lH, CH= imid), 8.0 (m, 4H, CsH.), 9.1 (s, 1H, N-CH=N).

Anal. Caled. for C,,H,,N,0,°0.5H,0: C, 77.80; H, 5.24; N, 6.98.
Found: C, 77.85; H, 5.16; N, 7.01.

2-Cyano-3-phenyl-5-0x0-5-[(4-imidazol-1-yl)phenyl}pentanamide
Hemihydrate (10).

A mixture of cyanoacetamide (0.84 g, 0.01 mole) and of chal-
cone 1 (2.83 g, 0.01 mole) in ethanol (100 ml) was heated on a
boiling water bath, in the presence of piperidine (0.8 ml), for 1
hour. The reaction mixture was evaporated in vacuo to dryness
and the residue was triturated with diethylether until solidifica-
tion. Recrystallization from ethanol-diethyl ether (40:60) gave 1.5
g (41%) of compound 10, mp 194-195°; ir: » (cm™") 3600-2600
(NH,, OH), 2250 (CN), 1670 (2CO); 'H nmr: § 2.4 (m, 2H, CH,),
3.7-4.7 (m, 3H, 2CH + 0.5 H,0), 6.9 (br s, 2H, NH,), 7.2-8.0 (m,
10H, C¢Hs + C¢Hs + CH= imid), 8.3 (s, 1H, CH= imid), 9.0 (s,
1H, N-CH= N).

Anal. Caled. for C,H,,N,0,°0.5H,0: C, 68.66; H, 5.18; N,
15.26. Found: C, 68.31; H, 5.22; N, 15.47.

3-Cyano-3,4-dihydro-4-phenyl-6-[(4-imidazol-1-yl)phenyl]-2(1 H)-
pyridone Hydrate (11).

A mixture of amide 10 (1.47 g, 0.004 mole) and ammonium ace-
tate (3.08 g, 0.04 mole) in acetic acid (20 ml) was refluxed under
stirring for 5 hours. The reaction product was poured into cold
water and the resulting solution was neutralized with concen-
trated ammonia. The precipitate which separated, was filtered off
and recrystallized from ethanol-water (50:50) to afford 1.07 g
(75%) of pale brown needles, mp 155-156°; ir: » (cm™") 3600 (OH),
3220 (NH), 2220 (CN), 1690 (CO), 1640, 1600, 1520, 1470, 1450
(C=N, C=C); 'H nmr: 6 3.5 (br s, 2H, H,0), 3.8-4.6 (m, 2H, 2CH),
5.5 (m, 1H, CH= pyridone), 7.0-8.2 (m, 11H, C:Hs + CH, +
2CH = imid), 8.5 (s, 1H, N-CH=N), 10.3 (br s, 1H, NH).

Anal. Calcd. for C, H,,N,0-H,0: C, 70.39; H, 5.03; N, 15.64.
Found: C, 70.01; H, 5.22; N, 15.83.

3-Cyano-4-phenyl-6-{(4-imidazol-1-yl)phenyl}-2(1 Hrpyridone Dihy-
drate (12).

From 11 (1 g, 0.0029 mole), bromine (0.48 g, 0.003 mole) and



Jul-Sept 1993

25 ml of acetic acid according to 6, the yield was 0.5 g (49%), mp
280°; ir: » (cm™") 3300-2400 (NH, OH), 2200 (CN), 1750 (CO),
1600, 1500, 1450 (C=N, C=C); 'H nmr: 6 4.5 (br s, 4H, 2H,0),
6.8 (s, lH, CH= pyridone), 7.3-8.4 (m, 13H, C;Hs + C:H, +
3CH= imid + NH).

Anal. Caled. for C,,H,,N,0:2H,0: C, 67.38; H, 4.81; N, 14.97.
Found: C, 67.11; H, 4.55; N, 14.56.

3-Phenyl-5-ox0-5-(4-imidazol-1-yl)phenyl]pentanoic Acid (13).

Compound 10 (1 g, 0.0027 mole) in 10N hydrochloric acid (15
ml) was stirred at room temperature for 3 hours, then refluxed for
12 hours. After evaporation in vacuo to dryness, the residue was
dissolved in water (25 ml) and the resulting solution was slowly
brought to pH = 6 with 1V aqueous solution of sodium carbon-
ate. The precipitate which separated was collected by filtration,
washed with water and dried to give 0.84 g (93%) of acid 13
which was used without further purification. An analytical sample
was recrystallized in ethanol-water (35:65) to give colorless
needles, mp 180°; ir: » (cm™") 3200-2450 (OH), 1690 (CO), 1660
(CO ketone), 1590, 1500, 1440 (C=N, C=C); 'H nmr: 6 2.7 (m,
2H, CH,), 3.5 (m, 2H, CH,COOH), 3.7 (m, 1H, CH), 7.0-8.6 (m,
12H, CsHs + CsH, + 3CH= imid), 8.8 (br s, 1H, OH).

Anal. Caled. for C,;H ,N,0,: C, 71.86; H, 5.39; N, 8.38. Found:
C, 71.64; H, 5.47; N, 8.29.

3,4-Dihydro-4-phenyl-6{(4-imidazol-1-yl)phenyljpyran-2-one (14).

To a suspension of acid 13 (1 g, 0.003 mole) in acetic anhydride
(4 ml) and acetic acid (8 ml), six drops of sulphuric acid were
added. The mixture was heated at 110° for 8 hours. After cooling
and dilution with water (100 ml), the resulting solution was
brought to pH = 4.5-5.0 by addition of sodium hydrogencarbon-
ate and extracted with chloroform (3 x 100 ml). The organic ex-
tracts were collected, dried over anhydrous sodium sulfate and

Ring Closure of 1-[4-(Imidazol-1-yl)phenyl]-3-phenyl-2-propen-1-one Derivatives

1095

evaporated in wvacuo to give a residue, which was chromato-
graphed on a silica gel column (SDS silica, 70-230 mesh) to fur-
nish the pyrone 14 as pale yellow needles (0.4 g, 42%), mp 154-
155°; ir: » (em™") 1750 (CO), 1600, 1580, 1520, 1450 (C=N,
C=C) 'H nmr: 6 3.0 (m, 2H, CH,), 4.1 (m, 1H, CH), 6.4 (d, 1H,
CH= pyrone), 7.1-8.5 (m, 12H, C;Hs; + CsH, + 3CH= imid).

Anal. Caled. for C,H,N,0,: C, 75.95; H, 5.06; N, 8.86. Found:
C, 75.98; H, 5.04; N, 8.64.
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