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Microwave assisted condensation of hydrazone derivatives with aldehydes
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3-(4-Chloro-3-methyl)benzoylpropionic acid and 3-(4-chloro-3-methyl)benzoylprop-2-enoic acid reacted with
hydrazine hydrate under conventional and microwave irradiation conditions in the absence of solvents to afford 6-(4-
chloro-3-methyl)phenyl-(2H)-4,5-dihydropyridazine-3-one and 6-(4-chloro-3-methyl)phenyl-(2H)-pyridazine-3-one in
good yields. The oxidation of dihydropyridazinone with Br,/AcOH gave 6-(4-chloro-3-methyl)phenyl-(2H)-pyridazine-
3-one. 6-(4-Chloro-3-methyl)phenyl-(2H)-4,5-dihydropyridazine-3-one reacted with ethyl bromoacetate under micro-
wave irradiation in polyethyleneglycol to give 6-(4-chloro-3-methyl)phenyl-2-carbethoxymethyl dihydropyri-dazine-3-
one, which further reacted with hydrazine hydrate under microwaves to give the corresponding hydrazide. The
hydrazide reacted with certain aldehydes namely benzaldehyde, p-nitrobenzaldehyde, 3.4,5-trimethoxybenzaldehyde,
piperonal and 2-hydroxynaphthaldehyde in DMF under microwave irradiation to give the corresponding hydrazones.
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INTRODUCTION:

The present day industrialization has led to
immense environmental quality deterioration. The
increasing environmental consciousness throughout
the world has put a pressing need to develop an
alternative synthetic approach for biological and
synthetic important compounds. This requires a new
approach, which will reduce the material and energy
consumption of chemical process and products,
minimize or eliminate the emission of harmful che-
micals in the environment in a way that improves
the environmentally benign approach and meet the
challenges of green chemistry [1]. Thereis a con-
siderable current interest in organic¢ reactions under
microwave irradiation [2]; it provides advantage [3—
6] with respect to ‘reducing reaction time, and
increasing product yields, when compared to con-
ventional heating. Pyridazinones have anti-hyper-
tensive activity [7, 8], analgesic and anti-inflamma-
tory activity [9].

In this work, the author sought to investigate the
effect of microwave irradiation on the synthesis of
some pyridazinones and some hydrazones.

RESULTS AND DISCUSSION

Microwave irradiation using commercial domestic
ovens in the absence of solvent is very efficient to
synthesize  6-(4-chloro-3-methyl)phenyl-(2H)-4,5-
dihydropyridazin-3-one 3 and  6-(4-chloro-3-
methyl)phenyl-(2H)-pyridazin-3-one 4 from 3-(4-
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chloro-3-methyl)benzoylpropionic acid 1 and 3-(4-
chloro-3-methyl)benzoylprop-2-enoic acid 2 and
hydrazine hydrate, respectively, giving rise to
remarkable rate enhancements (Table 1).

The authentic sample of the pyridazinone deri-
vative 4 was prepared by the oxidation of the
dihydropyridazinone 3 with Br,/AcOH.
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Scheme 1.

The microwave-assisted reaction was also
examined in the absence of solvent and using
various reaction media such as n-butanol and poly-
ethyleneglycol (PEG) [10, 11] to prepare 6-(4-
chloro-3-methyl)phenyl-2-carboethoxymethyl-4,5-
dihydropyridazin-3-one S by the reaction of 6-(4-
chloro-3-methyl)phenyl-(2H)-4,5-dihydropyridazine-
3-one 3 with ethyl bromoacetate in the presence of
K,CO:;. The reaction in the absence of solvent and in
n-butanol did not occur. The development of PEG
eliminates the need of volatile organic solvents. This
reaction [12] was also carried out by the conven-
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tional method in the presence of K,CO; in acetone
to yield the same compound 5.

The reaction of the 6-(4-chloro-3-methyl)phenyl-
2-carboethoxymethyl-4,5-dihydropyridazin-3-one 5
with hydrazine hydrate to afford 6-(4-chloro-3-
methyl)phenyl hydrazinocarbomethyl-4,5-dihydro-
pyridazin-3-one 6 was achieved under neat reaction
conditions (solvent free) and it showed a yield
improvement and a time saving with respect to the
conventional method (Table 1).

N,N-Dimethylformamide was used as a reaction
medium in the synthesis of the aldehyde hydrazones
7(a-e) by the reaction of 6-(4-chloro-3-methyl)-
phenyl hydrazinocarbomethyl-4,5-dihydropyridazin-
3-one 6 with several aldehydes namely benzal-
dehyde, p-nitrobenzaldehyde, 3,4,5-trimethoxybenz-
aldehyde, piperonal and 2-hydroxynaphthaldehyde.
Irradiated by microwave, the reactions were com-
pleted at 360-630 W in 4-10 minutes, in contrast to
the conventional method that needed 3—6 h.
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Scheme 2.

The structures of all the compounds have been
confirmed by spectroscopic studies.

Table 1. Yield and reaction time interval in the synthesis
of compounds 3, 4, 5 and 6.

EXPERIMENTAL

All microwave reactions were carried out in a
domestic microwave oven. All melting points were
uncorrected. The IR spectra were recorded in KBr
on FTIR Matteson Spectrometers. The 'H NMR
spectra were measured on Varian Gemini 200 MHz
instrument with chemical shift (3) expressed in ppm
downfield from TMS. The mass spectra were
recorded on Shimadzu GC-MS-QP 1000 Ex instru-
ment at 70 eV. TLC was run using TLC aluminium
sheets silica gel F,s4 (Merck).

Synthesis of 6-(4-chloro-3-methyl)phenyl-(2H)-4,5-
dihydropyridazin-3-one (3) and 6-(4-chloro-3-
methyl)phenyl-(2H)-pyridazin-3-one (4)

(A) By conventional heating. A mixture of the
acids 1 and/or 2 (0.01 'mol) and hydrazine hydrate
(0.01 mol, 99%) in ethanol (30 ml) was refluxed for
6 h. The solid that separated out after concentration
and cooling down was filtered off and recrystallized
from ethanol to give the expected pyridazinone 3
and 4, respectively.

(B) By microwave irradiation. A mixture of the
acids 1 and/or 2 (0.01 mol) and hydrazine hydrate
(0.01 mol) was irradiated with microwaves at P =
540 W and time 2-5 min (Table 1). The solid that
was obtained was recrystallized from ethanol to give
the expected pyridazinone 3 and 4, respectively.

(C) By oxidation. A stirred solution of 3 (0.01
mol) in glacial acetic acid was heated up to ~ 60—
70°C and then treated portion wise with bromine
(0.01 mol) for 15 min. The mixture was stirred
further for 3 h and poured into ice water. The sepa-
rated solid was filtered and recrystallized from
ethanol.

Table 2. Yield and reaction time interval in the synthesis
of compounds 7(a—e).

Comp. Yield A* = Microwave irradiation (neat conditions)

Comp. Yield A* Microwave irradiation

No. % Time, min Power, W Yield B*, % No. % Time, min Power, W Yield B*, %

3 86.0 2 540 86.48 7a 99 4 360 -
5 540 99.00 5 450 -

4 95.9 2 540 79.59 8 630 99
3 540 85.7 7b 83.3 4 360 33

5 540 99.00 5 630 99
5 80 30 360 90.00 7c 60 4 360 -

6 65 4 450 15 5 630 99
5 540 30 7d 83 4 360 -

10 540 80 6 450 70

* A - Conventional heating; B - Microwave irradiation. 10 450 78
Te 16 4 360 -

8 630 40

* A - Conventional heating; B - Microwave irradiation.
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6-(4-Chloro-3-methyl)phenyl-(2H)-4,5-dihydro-
pyridazin-3-one (3): M.p. 159-62°C; ethanol. IRS
cm ': 1590 (C=C), 1612 (C=N), 1683 (C=0), 3448
(NH). '"H NMR (DMSO) &: 2.3 (s, 3H, Me), 2.4-2.5
(t, 2H, CH, pyridazinone ring - to C=0), 2.91-2.99
(t, 2H, CH,; pyridazinone ring a- to C=0), 7.4-7.7
(m, 3H, Ar—H) and 10.9 (s, 1H, NH).

6-(4-Chloro-3-methyl)phenyl-(2H)-4,5-pyridazin-
3-one (4): M.p. 228-30°C; ethanol; IRS cm™: 1590
(C=C), 1615 (C=N), 1664 (C=0), 3217 (NH), 3423
(OH). 'H NMR (DMSO) &: 2.3 (s, 3H, Me), 6.94—
6.96 (d, 1H, CH- B- to C=0), 6.99-7.0 (d, 1H, CH-
a- to C=0), 7.4-8.0(m, 3ArH), 12.8 (s, 1H, NH).

Synthesis of 6-(4-chloro-3-methyl)phenyl-2-carbo-
ethoxymethyl-4,5-dihydropyridazin-3-one (5).

(A) By conventional heating. A mixture of the
pyridazinone 3 (0.01 mol) ethyl bromoacetate (0.04
mol) anhydrous potassium carbonate (0.04 mol) and
acetone (60 ml) was refluxed for 48 h on a water
bath. The solvent was then evaporated and the
reaction mixture was poured into water. The
separated solid was filtered off, dried and recrystal-
lized from petroleum ether (b.p. 40—-60°C).

(B) By microwave irradiation. A mixture of the
pyridazinone 3 (0.01mol), ethyl bromoacetate (0.04
mol) anhydrous potassium carbonate (0.04 mol) and
PEG600 (2 ml) was mixed well and the contents
were then heated in a microwave oven at P =360 W
for 30 min. After cooling down, the product was
extracted with diethyl ether to afford compound 5
after evaporation. The separated solid was recrystal-
lized from petroleum ether (b.p. 40-60°C).

Compound 5: m.p. 98-100°C; petroleum ether
b.p. 40-60°C. IRS cm ': 1230 (C-0), 1615 (C=C),
1630 (C=N), 1740 (C=0). 'H NMR (DMSO) 3&:
1.26-1.31 (t, 3H, COOCH,CHs;), 2.4 (s, 3H, CH;
attached to the ring), 2.65-2.69 (t, 2H, CH,— B- to
C-0), 2.99-3.01(t, 2H, CH,— 0o~ to C-0), 4.21-4.23
(g, 2H, —-COO-CH,CHs), 4.59 (s, 2H,
OCH,COOCH,CH3;) and 7.37-7.83 (m, 3Ar-H).

Synthesis of 6-(4-chloro-3-methyl)phenyl
hydrazinocarbomethyl-4,5-dihydrazin-3-one 6.

(A) By conventional heating. 6-(4-Chloro-3-
methyl)phenyl-N-carboethoxymethyl-4,5-dihydro-
pyridazin-3-one 5 (0.01 mol) was dissolved in
ethanol (30 ml), the hydrazine hydrate (0.01 mol,
99%) was added and then the reaction mixture was
refluxed for 5 h. The separated solid after concen-
tration was filtered off and recrystallized from
ethanol.

(B) By microwave irradiation. A mixture of the
ester 5 (0.01 mol) and hydrazine hydrate (0.01 mol)
was irradiated with microwaves at P =450 W, t=4

86

min, P =540 W, t =5 min and t = 10 min (Table 1)
to give the hydrazide 6 with different yields. The
solid that obtained was crystallized from ethanol.
Compound 6: m.p. 199-200°C; ethanol. IRS cm:
1523 (C=C), 1648 (C=0), 1668 (C=0 pyridazinone
ring) and 3314 (NH). '"H NMR (DMSO) &: 2.3 (s,
3H, CH,), 2.4 (s, 2H, NH;), 2.50-2.59 (t, 2H, CH,—
B- to C=0), 2.9-3.0 (t, 2H, CH,— a- to C=0), 4.3 (s,
2H, CH,CO), 7.3-7.7 (m, 3 Ar-H) and 9.1 (s, 1H,
NH). MS m/z: 294 (M™ 16.7), 296 (M™ + 2, 6.4),
263 (36.8), 235 (100), 236 (8.5), 208 (8.7), 206
(7.3), 172 (17.0), 89 (12.8), 82 (6.7), 55 (45.7).

Synthesis of 6-(4-chloro-3-methyl)phenylarylidene
hydrazinocarbomethyl-4,5-dihydropyridazin-3-one
7(a-e)

(4) By conventional heating. A mixture of 6-(4-
chloro-3-methyl)phenyl hydrazinocarbomethyl-4,5-
dihydropyridazin-3-one 6 (0.01 mol) and aromatic
aldehydes namely benzaldehyde, p-nitrobenzalde-
hyde, 3,4,5-trimethoxybenzaldehyde, piperonal and
2-hydroxynaphthaldehyde (0.01 mol) in DMF or
ethanol (30 ml) was refluxed for 3—6 h. The solid
that separated out after concentration and cooling
down was filtered off and recrystallized from the
proper solvent.

(B) By microwave irradiation. A mixture of the
hydrazide 6 (0.01 mol) and the aromatic aldehydes
namely benzaldehyde, p-nitrobenzaldehyde, 3,4,5-
trimethoxybenzaldehyde, piperonal and 2-hydroxy-
naphthaldehyde (0.01 mol) was wetted with DMF
and irradiated with microwaves at P = 360-630 W, t
= 4-10 min (Table 2) to give the corresponding
aldehyde hydrazones 7(a—e), which were recrystal-
lized from the proper solvent.

6-(4-Chloro-3-methyl)phenylbenzylidenehydra-
zinocarbomethyl-4,5-dihydropyridazin-3-one 7a:
m.p. 210-12°C; ethanol. IRS cm: 1580 (C=C),
1610 (C=N), 1658 (C=0), 1692 (C=0, pyridazinone
ring) and 3447 (NH). '"H NMR (DMSO) &: 2.3 (s,
3H, CHj;), 2.5-2.6 (t, 2H, CH,p-to C=0), 2.9-3.0 (t,
2H, CH; a-to C=0), 4.8 (s, 2H, CH,CON), 7.4-8.0
(m, 8Ar—-H), 8.2 (s, 1H, N=CH) and 11.5 (s, 1H,
NH). MS m/z: 382 (M™, 18.6), 384 (M"™ + 2, 10.6),
263 (19.5), 265 (8.3), 264 (3.9), 235 (81.7), 237
(26.3), 236 (24.4), 208 (30.1), 207 (23.8), 206 (3.6),
172 (18.5), 120 (3.0), 89 (26.2), 82 (1.8), 55 (100),
57 (6.3), 56 (22.5), 54 (6.6) and 36 (17.2).

6-(4-Chloro-3-methyl)phenyl-p-nitrobenzylidene-
carbomethyl-4,5-dihydropyridazin-3-one 7b: m.p.
260-62°C; DMF. IRS cm': 1586 (C=C), 1615
(C=N), 1660 (C=0), 1693 (C=0, pyridazinone ring)
and 3448 (NH). '"H NMR (DMSO) &: 2.3 (s, 3H,
CH;), 2.5-2.6 (t, 2H, CH, B- to C=0), 2.8-3.0 (t,
2H, CH; a- to C=0), 4.9 (s, 2H, CH,CON), 7.4-8.2
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(m, 7 Ar—H), 8.3 (s, 1H, N=CH) and 11.9 (s, 1H,
NH). MS m/z: 427 (M™ 9.3), 429 (M™ + 2, 4.9), 264
(6.2), 263 (14.9), 235 (70.9), 236 (34.9), 234 (85.9),
208 (25.0), 206 (21.8), 171 (18.1), 172 (15.9), 82
(4.9), 89 (25.6), 63 (25.9), 55 (100), 57 (10.6), 56
(31.9) and 54 (99.4).
6-(4-Chloro-3-methyl)phenyl-2, 3, 5-trimethoxy-
benzylidenehydrazinocarbomethyl-4,5-dihydropyri-
dazin-3-one Te: m.p. 216-18°C; acetic acid. IRS
cm ': 1581 (C=C), 1615 (C=N), 1661 (C=0), 1687
(C=0, pyridazinone ring) and 3270 (NH). '"H NMR
(DMSO) 6: 2.3 (s, 3H, CH3;), 2.4-2.5 (t, 2H, CH, B-
to C=0), 2.9-3.0 (t, 2H, CH, a- to C=0), 3.6 (s, 3H,
OCH; p-), 3.8 (s, 6H, OCH; m-), 49 (s, 2H,
CH,CON), 7.0-7.9 (m, 5Ar-H), 8.1 (s, IH, N=CH)
and 11.5 (s, 1H, NH). MS m/z: 472 (M 16.8), 474
M™ + 2, 7.0), 263 (13.5), 235 (71.4), 236 (20.9),
208 (27.4), 206 (6.2), 172 (17.7), 82 (5.3), 55 (100)
and 54 (6.1).
6-(4-Chloro-3-methyl)phenylpiperonylidene-
hydrazinocarbomethyl-4,5-dihydropyridazin-3-one
7d: m.p. 228-230°C; acetic acid. IRS cm ' 1580
(C=0), 1600 (C=N), 1670 (C=C), 1692 (C=0, pyri-
dazinone ring) and 3443 (NH). '"H NMR (DMSO) &:
2.3 (s, 3H, CH3), 2.3-2.5 (t, 2H, CH,— B- to C=0),
2.9-3.1 (t, 2H, CHy- o~ to C=0), 4.8 (s, 2H,
CH,CON), 6.0 (s, 2H, O—CH,-0), 6.9-7.9 (m, 6
Ar-H), 8.4 (s, 1H, N=CH) and 11.4 (s, 1H, NH).
MS m/z: 426 (M 16.8), 306 (11.9), 235 (62.7), 236
(29.8), 208 (32.9), 84 (9.6), 55 (100) and 54 (15.9).
6-(4-Chloro-3-methyl)phenyl-2-hydroxynaphthy-
lidenehydrazinocarbomethyl-4,5-dihydropyridazin-
3-one Te: m.p. 220-22°C; ethanol. IRS cm': 1599
(C=C), 1624 (C=N), 1665 (C=0), 1693 (C=0 pyri-
dazinone ring) and 3426 (NH). '"H NMR (DMSO) &:
2.3 (s, 3H, CHj), 2.4-2.5 (t, 2H, CHy B- to C=0),
2.57-2.65 (t, 2H, CH; a- to C=0), 4.9 (s, 2H,
CH,CON), 7.1-9.2 (m, 9 Ar-H), 8.0 (s, 1H, N=CH),

11.5 (s, 1H, NH) and 12.4 (s, 1H, OH). MS m/z: 448
(M™ 29.5), 450 (M™ + 2, 13.8), 263 (19.3), 235
(87.9), 236 (17.9), 208 (36.3), 207 (21.2), 172
(21.3), 55 (100), 57 (14.2), 56 (22.2) and 54 (8.9).

CONCLUSION

Microwave irradiation is very efficient energy
source and it can be used to reduce significantly the
reaction times of numerous organic reactions. More-
over, microwaves can lead to improvement of iso-
lated yields compared to conventional technology.
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KOHJIEH3ALIMS HA XUJIPASOHOBH ITPOU3BOIHU C AJIJIEXUJIN TTOJ] IEMCTBUE HA
MUKPOBBJIHU

M. U. Map3ayk

Jenapmamenm no xumus, @axyrimem no nayku, Yuuweepcumem Aun [lamc, Abacus, Kaiipo, Ecunem

[ocremnuna va 12 mapt 2008 r.; IIpepaborena Ha 6 HoemBpu 2008 T.
(Pestome)

IIpu peaknusita Ha 3-(4-xJ10pO-3-METHIT)OSH3OMIIIPOIIMOHOBA KHCENUHA M 3-(4-XJ10p-3-MeTHI1)0EH30MIITPOI-2-
€HOBa KHCEJIMHA C XWAPa3MHXUApPAT B OOMKHOBEHH YCIIOBHS M IPH MHKpPOBBIHOBO OOJBYBaHE B OTCHCTBUE HA
pa3TBOpUTENH ca Moiy4eHH 6-(4-xiopo-3-merwmin)dpenun-(2H)-4,5-nuxuaponupunasus-3-oH U 6-(4-xmop-3-MeTuin)-
¢ernn-(2H)-mmpupazun-3-o1 ¢ 106pu nob6usu. Upes okuciaeHne Ha AuXuaponupuaazuHoHa ¢ Bry/AcOH e momyden
6-(4-x10p-3-meTmn) permn-(2H)-mupuna3un-3-on. Peakuusara Ha 6-(4-xmopo-3-metwn)penmn-(2H)-4,5-muxuaponmpu-
Jla3uH-3-0H C eTHJIOpPOMALIETaT B Cpea OT MOJIMETHIICHIIIMKOI NPH 00IbYBaHE ¢ MUKPOBBIIHU BOJH 10 MOJyYaBaHE Ha
6-(4-x10p0-3-MeTHI) heHII-2-KapOE TOKCUME TN INX UIPOTUPUAA3HH-3-0H, KONTO pearupa C XUAPA3UHXUAPAT TIPU
00b4YBaHe C MUKPOBBJIHY 10 ChOTBETHHUS XuApa3ul. B cpena ot nuMermindopmMaMu 1 IpH MUKPOBBIHOBO OOIbYBaHE
XUIPA3UIbT pearrpa C OIPEIACIICHH alIeXUH, a UMEHHO OCH3AIICXUM, p-HUTPOOCH3AACXUL, 3,4,5-TPUMETOKCH-
6eH3an;[ex14)1, MUIICPOHA U 2-XI/II[pOKCI/IHa(bTaﬂHeXI/IZ[ 10 CbOTBETHUTE XUAPA30HU.
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