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SHORT COMMUNICATION
A microwave-catalyzed rapid, efficient and ecofriendly syn-
thesis of substituted pyrazol-5-ones
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Abstract. A series of 1-(3,4-dihydro-3-oxo-2H-1,4-benzoxazine-2-carbonyl)-3-methyl-4-(sub-
stituted phenylhydrazono)-2-pyrazolin-5-ones have been synthesized by the reaction of
2H-3,4-dihydro-3-ox0-1,4-benzoxazine-2-carboxylic acid hydrazide with substituted aceto-
acetic ester derivatives using acetic acid as solvent under microwave irradiation (MWI), as
well as by conventional methods. The reaction rate is enhanced tremendously and the yields
are improved under MWI as compared to conventional methods.

Keywords: o-amino phenol, 1,4-benzoxazine, hydrazine hydrate, 1,3,4-substituted pyra-
zol-5-one.

Heterocyclic compounds containing nitrogen, such as alkaloids, amides, nucleo-
sides/nucleotides, etc. are widely distributed in nature and play a vital role in the metabo-
lism of all living cells. However very few pyrazoles, particularly 1,2-pyrazoles and their
derivatives occur naturally; this may be due to the difficulty living organisms have to con-
struct the N-N bond. Like other nitrogen heterocycles, pyrazoles also exhibit a range of bi-
ological activities, viz. antioxidant,! antiinvasive,2 antiviral3 antipyretic,>> antiinfla-
mmatory,® antidepressant,” blood pressure lowering.8 Pyrazoles are also used as agro-
chemicals,10 dyestuffs,!! in sunscreen materials,!2 etc. Reactions in open vessels in do-
mestic microwave ovens are currently used!3-1° by synthetic chemists to create eco-
friendly atmospheres.

Owing to the wide application of pyrazoles and their derivatives, a rapid, safe,
ecoftiendly, as well as economical method for the synthesis of 1,3,4-trisubstituted pyra-
zol-5-ones (Scheme 1) under MWI, is now reported.

Diethyl bromomalonate (1) with an equimolar amount of o-amino phenol (2) in pres-
ence of sodium fluoride undergoes a cyclisation reaction under MWI to form 3. Further-
more, compound 3 undergoes a nucleophilic addition reaction with hydrazine hydrate in
presence of methanol under MWI to yield 4. The diazonium salt of a primary amine when
coupled with an acetoacetic ester at 0—5 °C in presence of sodium acetate gives 5. Com-
pounds 4 and 5 undergo cyclisation in acetic acid under MWI to form 6.

*  Author for correspondence
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Scheme 1.

When boiled in alcohol for 7 h using a catalytic amount of acetic acid, compounds 4
and 5 yielded 6.

Compounds 3 and 4 were also synthesized by the conventional method.

The yields and reaction times are reported in the Table 1.

The rapid heating capability of microwaves leads to considerable saving in the disso-
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lution or reaction time. Furthermore, the use of microwave acceleration eliminated the
need for heating baths and reaction flasks and reflux condensers with glass joints. A
smaller volume of solvent was required which contributed to a saving in cost and dimin-
ished the waste disposal problem. In addition, it was observed that the yield of product in-
creases drastically as compared to the classical method.

EXPERIMENTAL

Melting points of all synthesized compounds were determined in soft glass capillaries in an electro ther-
mal apparatus and are uncorrected. IR (KBr) spectra were recorded on a Perkin-Elmer spectrophotometer in
the range of 4000-400 cm!. TH-NMR spectra were recorded on a Varian unity+ 600 MHz and a Bruker AMx
500 MHz using TMS as an internal standard (chemical shifts in 6, ppm downfield from tetramethylsilane).
The purities of the compounds were checked on silica gel coated Al plates (Merck) as adsorbent and U. V.
light or iodine accomplished visualization. An Inalsa microwave oven (Model No. IMW 17M, 2450 MHz)
was used for MWL

A. Ecofriendly method

2H-2-ethoxycarbonyl-3,4-dihydro-3-oxo-1,4-benzoxazine (3). Diethyl bromomalonate (1) (0.01 mmol),
o-amino phenol (2) (0.01 mmol), NaF (0.025 mmol) and DMF (4 ml) were irradiated in microwave oven in an
Erlenmeyer flask for 4 min. Upon completion of the reaction, the contents were poured onto crushed ice. The solid
obtained was filtered off, washed with dil. HCI, water and recrystallized from alcohol to give 3 (yield 72.27 %, mp
78°C). IR (KBr): 3384, 3045, 1734, 1554 co’!. THANMR (500 MHz, CDCLy): 8 1.279 (¢, J= 7.1 Hz, 3H, -CH),
4295 (g, J="7.1 Hz, 2H —CH,-), 4.66 (s, H, CH) 6.65-6.88 (m, ArH), 9.10 (s, broad, 1H, ring NH).

2H-3,4-dihydro-3-oxo-1,4-benzoxazine-2-carboxylic acid hydrazide (4). Hydrazine hydrate (0.01 mmol), 3
(0.01 mmol) and dry methanol (2 ml) were irradiated in an Erlenmeyer flask under MWI for 3 min. The reaction
mixture was cooled, the solid which separated was filtered off an washed with water to yield 4 (mp 218 °C). IR
(KBr): 3410, 3230, 3045, 1664, 1554 cm™!. 'TH-NMR (500 MHz, DMSO-d6: 6 4.25 (s, broad, 2H, NH,), 4.60 (s,
1H, CH), 5.20 (s, broad, 1H, NH), 6.20-6.80 (1, 4H, ArH), 9.10 (s, broad, 1H, ring NH).

Ethyl 2-(4-chlorophenylazo)-3-oxobutanolate (5a). 5a was prepared by a reported procedure.2’ To an ice
cold solution of p-chloroaniline (0.02 mmol) in a mixture of concentrated HCI (8 ml) and water (11 ml), a cold
aqueous solution of sodium nitrite (1.40 g) was added in portions under ice cold condition. The diazonium salt so
formed was then filtered into an already cooled (0 °C) solution containing sodium acetate (16 g) and ethyl
acetoacetate (0.02 mmol) in ethanol (50 ml), then the solution was stirred vigorously. The separated solid was
washed with water and crystallised from ethanol (75 %), m.p. 45 °C. Similarly, 5 b—k were prepared:

(5b, m.p. 50 °C; ¢, m.p. 75 °C; d, mp. 42 °C; e, m.p. 32 °C; f, m.p. 45 °C; g, m.p. 90 °C; h, m.p. 60 °C; i,
m.p. 40 °C; j, m.p. 30 °C; k, m.p. 33 °C). R’, R”, R”” same as 6 bk, respectively (Table I).

1-(3,4-Dihydro-3-oxo-2H- 1,4-benzoxazine-2-carbonyl)-3-methyl-4-(4-chlorophenyl-hydrazon)-2-py-
razolin-5-one (6a). A mixture of 4 (0.01 mmol), 5a (0.01 mmol) and glacial acetic acid (2 ml) in an Erlenmeyer
flask was exposed to pulsed microwave irradiation using an unmodified microwave oven for 3 min. After comple-
tion of the reaction (TLC), the reaction mixture was poured onto crushed ice; the solid mass that separated was fil-
tered, washed with water, and dried to give the pyrazol-5-one 6a.

Likewise, 6 b—k were prepared (Table I).

B. Traditional method

An equimolar mixture of 1, 2, DMF and NaF (0.025 mmol) was refluxed for 9 h to obtain 3. Compound
4 was synthesised by treating 3 with hydrazine hydrate (0.01 mmol) in presence of methanol for 6 h.

Compounds 4 (0.01 mmol) and 5 (0.01 mmol), together with glacial acetic acid (3 ml) and alcohol (15
ml) were refluxed in a round bottom flask for 7 h. After conclusion of the reaction (TLC), the reaction mixture
was poured onto crushed ice; the solid mass that separated out was filtered, washed with water, and dried to
give the desired compound 6 (Table I).
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TABLE 1. Physical and spectral data of compounds 6a—k

Compd.” R’

R”

R

Mp
°C

Method
A (mins)
Yield/time Yield/time

Method
B (hrs)

IR/'H-NMR (3; ppm)

6a

6b

6c¢

6d

6e

6f

6g

6h

6i

6j

6k

Cl

NO,

OCH,

Br
H

H

H

Cl

NO,

H NO,

H

CH,

H CH,

H

H

H

H

195

82

198

170

122

194

219

175

177

242

149

82/3

79/4

78/4

80/4

78/4

82/3

74/3

72/3

77/4

72/3

70/3

75/6

70/7

72/6

75/7

70/6

76/6

68/5

65/6

70/4

68/6

66/6

IR: (cm'!) 3203-3187 (NH); 1680 (C=0);

1586 (C=N). 'TH-NMR: 2.089 (s; 3H; CH;);

4.58 (s; 1H; CH); 7.31-7.62 (m; ArH); 11.4
(s; 1H; NH); 13.1 (s; 1H; ringNH).

IR: (cm!) 3208-3180 (NH); 1690 (C=0);
1580 (C=N). IH-NMR: 2.083 (s; 3H;
CH3); 2.240 (s; 3H; CHy); 4.55 (s; 1H;
CH); 7.1-7.5 (m; ArH); 11.45 (s; 1H; NH);
11.6 (s; 1H; ringNH).

IR: (cm!) 3200-3190 (NH); 1680 (C=0);
1582 (C=N).

IR: (cm™!) 3206-3190 (NH); 1689 (C=0);
1586 (C=N). TH-NMR: 2.136 (s; 3H;
CHs); 3.827 (s; 3H; OCH3); 4.56 (s; 1H;
CH); 7.02-752 (m; ArH); 11.45 (s; 1H;
NH); 13.4 (s; H; ringNH).

IR: (cm!) 3203-3187 (NH); 1680 (C=0);
1586 (C=N).

IR: (cm™) 3203-3187 (NH); 1680 (C=0);
1586 (C=N). "H-NMR: 2.21 (s; 3H; CH;);
4.58 (s; 1H; CH); 6.84-7.72 (m; ArH);
11.45 (s; 1H; NH); 14.4 (s; 1H; ringNH).

IR: (em™!) 3205-3182 (NH); 1680 (C=0);
1588 (C=N).

IR: (cm™) 3208-3182 (NH); 1670 (C=0);

1589 (C=N). IH-NMR: 2.09 (s; 3H; CH3);

4.52 (s; 1H; CH); 6.95-7.24 (m; ArH); 11.4
(s; 1H; NH); 13.1 (s; 1H; ring NH).

IR: (em™) 3210-3186 (NH); 1680 (C=0);
1586 (C=N).

IR: (cm™!) 3204-3188 (NH); 1690 (C=0);
1592 (C=N).

IR: (cm™!) 3222-3182 (NH); 1688 (C=0);
1590 (C=N).

*CHN analysis was found to be satisfactory.

The structures of compounds 6 a—k obtained by both the methods were also confirmed by mix melting
points (mmp), superimposable IR (Co-IR), TLC comparison (Co-TLC).
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n3BOJN

MUKPOTAJIACHMA CTUMYJIMCAHA BP3A, EPMIKACHA Y EKOJIOIIKM
IMPUXBATIBMBA CUHTE3A CYIICTUTYNCAHUX ITMPA30JI-5-OHA

VIJAY V. DABHOLKAR* and RAHUL P. GAVANDE

Department of Chemistry, Organic Research Laboratory, K. C. College, Mumbai - 400020, India

CunretnsoBaH je Hu3 1-(34-muaxumpo-3-okco-2H-1.4-6eH30KcaznH-2-KapOoHw )-3-MeTui-4-(cyri-
CTUTYHCAHU (DEHIJIXHPA30HO)-2-IMPa30NIiH-5-0Ha peakijoM 2H-3.4-muxuypo-3-okco-1.4-6eH3akca-
3UH-2-KapOOoXyipasyyia CyNCTUTYNCAHNM JiepUBaTiMa areTcupheTHOr ecTpa Kopuctehr cupheTHy Ku-
CeJIMHY Kao pacTBapad M TO MOJ JIGjCTBOM MHKpOTaJacHOr 3pauetha (MWI) 1 KOHBEHIMOHATHAM
MeTofama. bp3uHa peakiyja 1 MPUHOCH BPIIO Cy 3HAYAjHO MoBehaHH JISjCTBOM MUKPOTAIACHOT 3pa-
Yerba y OHOCY Ha KOHBEHIIMOHATHE METOJIE.

(ITpumsbeHo 5. heGpyapa, peuaupano 7. maja 2003)
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