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ABSTRACT

A series of novel trisubstituted pyrazole N-(2-methoxy-4-nitrophenyl)-1-
phenyl-5-aryl-1H-pyrazol-3-amine derivatives have been synthesized by the reaction of
substituted various novel cinnamamides with phenyl hydrazine. Various cinnamamide
were prepared by condensation of appropriate 2-methoxy-4-nitroacetanilide with
substituted aldehydes in the presence of sodium hydroxide in ethanol solvent under
reflux. We are demonstrating the convenient process for synthesis novel trisubstituted
N-(2-methoxy-4-nitrophenyl)-1-phenyl-5-aryl-1H-pyrazol-3-amine derivatives in high
yield.

Keywords: Pyrazole derivatives, 2-methoxy-4-nitroacetanilide, Cinnamamide,
Trisubstituted.

1. INTRODUCTION

Pyrazoles are well known five member heterocyclic compounds and several
procedures for its synthesis have been extensively studied. Such studies have been stimulated
by various promising applications, especially in the case of tri substituted pyrazole
derivatives'?. In fact, certain substituted pyrazoles are used as antitumor’, antibacterial and
antifungal, antiviral, antiparasitic, anti-tubercular and insecticidal agents*'?. Some of these
compounds have also anti—inﬂammatory”, anti-diabetic'®, and anesthetic'® and anticancer'®
properties.

Moreover, B-unsaturated ketones are convenient intermediate compounds for the
synthesis of pyrazole heterocycles often exhibiting biological activity. Pyrazoles and
chalcones played a crucial part in the development building blocks for both natural and
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synthetic biological active compounds'’?. Keeping in view the importance of these biological
activities, it was considered of interest to synthesize some new trisubstituted pyrazole derivatives.
Our group is involved in the development of various synthetic methodologies for the
synthesis of novel heterocyclic derivatives*’. In this context, recently we have reported a
water mediated synthesis of highly Functionalized Pyrazolone derivatives using TEAB*.
Earlier we have developed a library of trisubstituted pyrazoles and isoxazoles derivatives using
ketene S,S-acetals as building block in aqueous medium®. These continue efforts in the field
of heterocyclic synthesis motivated us to synthesize some novel trisubstituted pyrazoles using
N-(2-methoxy-4-nitrophenyl)-3-phenylacrylamide for biological interest. In the present work
we wish to report novel N-(2-methoxy-4-nitrophenyl)-1-phenyl-5-aryl-1H-pyrazol-3-amine.

2. RESULTS AND DISCUSSION

A series of trisubstituted pyrazole derivatives have been synthesized by the reaction
of substituted various cinnamamides 3a-1 with phenyl hydrazine. The starting materials,
cinnamamide were prepared by claisen-schmidt condensation of appropriate acetanilide 2a
with substituted aldehydes in the presence of sodium hydroxide in ethanol solvent. The newly
synthesized derivatives were characterized using spectroscopy and element analysis.

Initially, a solution containing 2-methoxy-4-nitroaninline (0.03 mole), acetic
anhydride (0.03 mole), and acetic acid (20 ml) as a solvent was prepared. This reaction mixture
was refluxed at 80 °C with stirring for 2 hr (Scheme 1). The reaction was being monitored by
TLC. After completion of the reaction, the reaction mixture was poured onto crushed ice with
vigorous stirring. The separated crude N(2-methoxy,4-nitro)acetanilide®® 2a was then isolated
through filtration.

NH, NHCOCH;,
O pascamrae (NOM e M [ e
Acetic acid EtOH,10% NaOH 0
NO, 80 0C, 2 hr NO, 4 hr NO;
1a 22 3a-l

Scheme 1. General Synthesis of Cinnamamide derivatives 3a-I using N(2-methyl,4-nitro)acetanilide.

Further the reaction of N(2-methoxy,4-nitro)acetanilide (6 mmole) and benzaldehyde
(6 mmole) was investigated in various solvent using catalytic amount of sodium hydroxide
and found that ethanol works well as solvent and gives high yield of 3a. All the cinnamamides
were prepared by using ethanol (10 ml) as solvent. The reactions were being monitored by
TLC. After completion of the reaction, the reactions poured into the crushed ice with vigorous
stirring so precipitate out of product. Experimental data is given in Table 1.
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Table 1. Physical properties of cinnamamide derivatives

Entry R % Yield

3a H 93

3b 4-methoxy 88

3c 4-fluoro 92

3d 2-chloro 89

3e 4-hydroxy 82

3f 2-hydroxy 87

39 N,N’-dimethyl 91

3h 4-Nitro 85

3i 4-Methyl 82

3 2-Methoxy 81

3k 2-Nitro 91

3l 4-Bromo 93
OCHj,
o] ON NH

0N AR \— //R Ph-NH-NH,, EtOH VA~ .
N —

Reflux \
OCH; 7
4a-|
3a-l

Scheme 2. Synthesis of N-(2-methoxy-4-nitrophenyl)-1-phenyl-5-aryl-1H-pyrazol-3-amine derivatives 4a-I
using 3a-1 and Phenyl hydrazine.

The condensation reaction of cinnamamide derivative 3a and phenyl hydrazine in
various solvent was observed in reflux condition with stirring (Scheme 2). Among the various
solvent ethanol found as suitable solvent for synthesis desired N-(2-methoxy-4-nitrophenyl)-
1,5-diphenyl-1H-pyrazole-3-amine 4a derivative. The reaction was being monitored by TLC.
The above optimized condition used for the synthesis of novel pyrazole derivatives.
Experimental data is given in Table 2.

Table 2. Physical property of trisubstituted pyrazole derivatives 4a-1.

Entry R Timehr | 9% yield Melting range °C
4a H 6.2 92 132-134
4b 4-methoxy 6.5 81 156 -158
4c 4-fluoro 6.5 85 138 -140
4d 2-chloro 7.0 92 142 -144
4e 4-hydroxy 6.8 87 170 -172
4f 2-hydroxy 8.0 97 128 -130
4g N-N’-dimethyl 7.5 89 175 -177
4h 4-Nitro 7.8 78 210212
4i 4-Methyl 6.5 89 168 -170
4j 2-Methoxy 6.0 94 184-186
4K 2-Nitro 8.0 92 189 -191
4l 4-bromo 7.2 89 174 -176
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3. EXPERIMENTAL
3.1 Material and methods

Melting points were determined in open capillaries and are uncorrected. Thin-layer
chromatography was accomplished on 0.2-mm precoated plates of silica gel G60 F254
(Merck). Visualization was made with UV light (254 and 365nm) or with an iodine vapor. IR
spectra were recorded on a FTIR-8400 spectrophotometer using DRS (diffuse reflectance
spectroscopy) probe. '"H NMR (400 MHz) and '*C NMR (100 MHz) spectra were recorded on
a Bruker AVANCE II spectrometer. Chemical shifts are expressed in dppm downfield from
TMS as an internal standard. Mass spectra were determined using direct inlet probe on a
GCMS-Agilent mass spectrometer. Elemental analysis was carried out using EuroEA
elemental analyzer. Solvents were evaporated with a D-Lab rotary evaporator.

3.2. Characterization Data of the Compound

N-(2-methoxy-4-nitrophenyl)cinnamamide: Creamish solid, IR(KBr): C-H(3020 cm™),
C=C(1550 cm™), C-C(1478 cm™), N-O(1410 cm™), C-N(1390 cm™); '"H NMR: -OCH3, 3H, at
3.84 oppm, 1H at 7.49 Jdppm (d, J=8.56), 1H at 8.09 dppm (d, J/=7.52), Ar-H, 8H at 7.88 to
8.54 6ppm, NH at 9.01 dppm, *C NMR: 52.4,112.2,118.09, 119.1, 122.4,125.7,127.5, 131.8,
132.7, 132.8, 135.5, 136.2, 146.7, 152.7, 162.7, 188.2 dppm; MS(m/z): 298, Elem. Anal.
Ci6H14N204 Calcu: C, 64.42; H, 4.73; N, 9.39%. Found: C, 64.38; H, 4.62; N, 4.32%.

3.3. General synthesis of Pyrazole derivatives 4a-1 using Cinnamamide 3a-1 and Phenyl
hydrazine.

A mixture of cinnamamide derivatives 3a-1 (3.3 mmole) and phenyl hydrazine (3.3
mmole) was added to ethanol (10 ml) and refluxed with stirring for given period of time
(Table 2). The reaction was being monitored by TLC. After completion of the reaction, the
solvent was evaporated under vaccuo. The separated pyrazole derivatives were 4a-l1 washed
with cold water and dried.

3.3.1. Characterization Data of the Compound

N-(2-methoxy-4-nitrophenyl)-1,5-diphenyl-1H-pyrazole-3-amine (4a) : Lemon yellow
solid, Rf :0.35 (Hexane-EtOAc); IR(KBr): N-H (3448 cm™), C-H(3020 cm™), C=C(1551 cm"
1, C-C(1532 ecm™), N-O(1415 cm™), C-N(1390 cm™); '"H NMR: -OCH3, 3H, at 3.81 dppm, -
NH, 1H at 5.49 Sppm, Ar-H, 14 H at 6.88 to 8.54 dppm, °C NMR: 53.4, 92.3, 115.2, 118.09,
119.1, 128.4, 131.7, 132.5, 132.8, 135.8, 135.9, 137.8, 141.6, 142.7, 142.8, 145.5, 146.2,
146.7, 149.7, 152.7, 155.7 oppm; MS(m/z): 386, Elem. Anal. C»xH;3sN4O3 Calcu: C, 68.38; H,
4.70; N, 14.50%. Found: C, 68.28; H, 4.58; N, 14.38%.

N-(2-methoxy-4-nitrophenyl)-5-(4-methoxyphenyl)-1-phenyl-1H-pyrazole-3-amine (4b):
Yellowish solid, Rf :0.37 (Hexane-EtOAc), IR(KBr): N-H (3440 cm™), C-H(3040 cm™),
C=C(1553 cm™), C-C(1535 cm™), N-O(1415 cm™), C-N(1390 cm™). '"H NMR: 2-OCH3, 6H,
at 3.81 éppm , -NH, 1H at 5.46 dppm, Ar-H, 13 H at 6.58 to 8.54 dppm., *C NMR: 53.4, 54.1,
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92.5,115.7,119.1,119.7, 127.9, 131.4, 132.4, 132.9, 134.8, 136.1, 137.4, 141.7, 142.8, 142.9,
145.5,147.2, 147.5,148.2, 151.7, 154.5, 159.8 oppm; MS(m/z): 416, Elem. Anal. C23H20N4O4:
Calcu: C, 66.34; H, 4.84; N, 13.45%. Found: C, 66.24; H, 4.74; N, 13.38%.

5-(4-(fluorophenyl)-N-(2-methoxy-4-nitrophenyl)-1-phenyl-1H-pyrazole-3-amine(4c):
Yellow solid, Rf : 0.29 (Hexane-EtOAc), IR(KBr): N-H(3623 c¢cm™), C-H(3070 cm™ ),
C=C(1564 cm™), C-C(1549 cm™), C-N(1450 cm™), N-O(1432cm™), C-F(1398 cm™). 'H
NMR: -OCHs, 3H at 3.85 éppm, -NH, 1H at 5.31 Sppm, Ar-H, 13 H at 6.55 to 8.50 Sppm., "*C
NMR: 58.4,90.3,115.2,118.09, 119.1, 120.7, 121.4, 125.7,126.6,132.8, 133.8, 133.9, 137.8,
141.6, 142.7, 142.8, 145.5, 146.2, 146.7, 149.7, 155.7, 165.7 dppm; MS(m/z): 404 (M+1),
Elem. Anal. C;oH17FN4O;: Calcu: C, 65.34; H, 4.24; N, 13.85%. Found: C, 65.37; H, 4.21; N,
13.55%.

5-(2-chlorophenyl)-N-(2-methoxy-4-nitrophenyl)-1-phenyl-1H-pyrazole-3-amine(4d):

Yellow solid, Rf :0.34 (Hexane-EtOAc), IR(KBr): N-H (3440 cm™), C-H(3040 cm™ ),
C=C(1553 cm™), C-C(1535 cm™), N-O(1415 cm™), C-N(1390 cm™). '"H NMR: -OCH3, 3H, at
3.81 oppm, -NH, 1H at 5.46 dppm, Ar-H, 13 H at 6.58 to 8.54 dppm, °C NMR: 57.4, 91.3,
112.2, 114.07, 115.1, 120.7, 121.4, 122.7, 124.6, 133.8, 134.8, 135.9, 136.8, 141.6, 142.7,
142.8, 145.5, 146.2, 146.7, 149.6, 152.2, 1554 Jppm; MS(m/z): 420, Elem. Anal.
C2H17CIN4Os: Calcu: C, 62.79; H, 4.07; N, 13.31%. Found: C, 62.72; H, 4.17; N, 13.24%.

4-(3-((2-methoxy-4-nitrophenyl)amino)-1-phenyl-1H-pyrazole-5-yl) phenol (4e): Yellow
solid, Rf:0.26 (Hexane-EtOAc), IR(KBr): N-H (3586 cm™), C-H(2900 cm™), C=C(1541cm™), C-
C(1547 cm™), N-O(1412 cm™), C-N(1390 cm™). 'H NMR: -OCH3, 3H, at 3.81 dppm, -NH,
1H at 5.48 dppm, Ar-H, 13 H at 6.58 to 8.543ppm. —OH, 1H at 9.7 dppm, °C NMR: 55.7,
91.7,115.8,119.1, 119.7, 120.2, 124.7, 125.5, 128.1, 128.6, 130.9, 132.7, 140.6, 142.7, 143.8,
144.6,147.2,148.7,149.1, 153.7, 159.7 oppm; MS(m/z): 402, Elem. Anal. C»H13N4O4: Calcu:
C, 65.66; H, 4.51; N, 13.92%. Found: C, 65.56; H, 4.41; N, 13.78%.

2-(3-((2-methoxy-4-nitrophenyl)amino)-1-phenyl-1H-pyrazole-5-yl)phenol (4f): Cream
solid, Rf : 0.32 (Hexane-EtOAc), IR(KBr): N-H (3680 cm™), C-H(3000 cm™), C=C(1553 cm™),
C-C(1535 cm™), N-O(1415 ecm™), C-N(1390 cm™). "H NMR: -OCH3, 3H, at 3.82 dppm , -NH,
1H at 5.48 oppm, Ar-H, 13 H at 7.01 to 8.54 dppm., —OH, 1H at 9.5 Sppm, '*C NMR: 55.6,
91.2,115.8,118.1,119.7,120.2, 124.7, 126.5, 128.1, 128.6, 130.9, 133.7, 140.6, 142.7, 143.8,
144.6, 147.2, 148.7, 149.8, 153.2, 159.1 dppm; MS(m/z): 402, Elem. Anal. C22H18N404:
Calcu: C, 65.66; H, 4.51; N, 13.92%. Found: C, 65.56; H, 4.41; N, 13.82%.

5-(4-(dimethylamino)phenyl)-N-(2-methoxy-4-nitrophenyl)-1-phenyl-1H-pyrazole-3-

amine(4g): Orange solid, Rf : 0.28 (Hexane-EtOAc), IR(KBr): N-H (3580 cm™), C-H(3040
cm™), C=C(1553 cm™), C-C(1535 cm™), N-O(1415 cm™), C-N(1390 cm™). 'H NMR: -
N(CHzs),, 6H, at 2.98 dppm, -OCH3, 3H, at 3.88 ¢ ppm, -NH, 1H at 5.46 ¢ ppm, Ar-H, 13 H at
6.58 to 8.54 éppm, *C NMR: 35.4,35.6,56.7,93.2,113.2, 118.04, 119.7, 121.7,121.9, 125.7,
126.6, 132.8, 134.8, 135.9, 137.8, 141.6, 143.7, 143.8, 145.5, 146.2, 147.7, 150.1, 155.3,
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159.2 dppm; MS(m/z): 429, Elem. Anal. CosH23Ns0s: Calcu: C, 67.12; H, 5.40; N, 16.31%.
Found: C, 67.02; H, 5.30; N, 16.21%.

N-(2-methoxy-4-nitrophenyl)-5-(4-nitrophenyl)-1-phenyl-1H-pyrazol-3-amine (4h):

Reddish solid, Rf: 0.25 (Hexane-EtOAc), IR(KBr): N-H (3440 cm™), C-H(3040 cm™),
C=C(1553 cm™), C-C(1535 cm™), N-O(1415 cm™), C-N(1390 cm™). '"H NMR: -OCH3, 3H, at
3.85 oppm, -NH, 1H at 5.38 ¢ ppm, Ar-H, 13 H at 6.78 to 8.72 J ppm, BC NMR: 55.4,90.3,
117.2, 118.09, 118.1, 121.2, 121.4, 125.7, 126.6, 132.8, 133.8, 133.9, 137.8, 141.6, 142.7,
142.8, 145.5, 146.2, 146.7, 149.7, 151.7, 155.7 dppm; MS(m/z): 431, Elem. Anal.
C22H17N50s: Calcu: C, 61.25; H, 3.97; N, 16.23%. Found: C, 61.21; H, 3.88; N, 16.31%.

N-(2-methoxy-4-nitrophenyl)-1-phenyl-5-(p-tolyl)-1H-pyrazol-3-amine (4i): Cream solid,
Rf : 0.38 (Hexane-EtOAc), IR(KBr): N-H (3452 cm™), C-H(3040 cm™ ), C=C(1543 cm™), C-
C(1524 cm™), N-O(1447 cm™), C-N(1290 cm™). '"H NMR: -CH3, 3H at 2.34 éppm, OCH3, 3H,
at 3.81 6 ppm, -NH, 1H at 5.46 § ppm, Ar-H, 13 H at 6.58 to 8.54 ¢ ppm., °C NMR: 18.9,
55.4,94.3,115.2,118.09, 120.1, 120.7, 121.4, 125.7,126.6, 132.8, 133.8, 134.9, 137.4, 141.0,
141.7, 142.7, 145.1, 145.2, 146.4, 148.7, 152.4, 158.5 oppm; MS(m/z): 400, Elem. Anal.
Ca3H20N4O3: Calcu: C, 68.99; H, 5.03; N, 13.99%. Found: C, 68.91; H, 5.13; N, 13.99%.

N-(2-methoxy-4-nitrophenyl)-5-(2-methoxyphenyl)-1-phenyl-1H-pyrazol-3-amine  (4j):
Yellow solid, Rf : 0.32 (Hexane-EtOAc), IR(KBr): N-H (3540 c¢cm™), C-H(3140 cm™),
C=C(1514 cm™), C-C(1537 cm™), N-O(1415 cm™), C-N(1380 cm™). 1H NMR: 2-OCH3, 6H,
at 3.81 dppm , -NH, 1H at 5.36 dppm, Ar-H, 13 H at 6.87 to 8.78 dppm., *C NMR: 53.5, 54.8,
92.5,116.7,119.5,120.2, 126.9, 131.4, 132.4, 132.9, 134.8, 136.1, 137.4, 141.7, 142.1, 142.5,
145.8,147.1,147.2, 148.0, 151.4, 153.0, 158.5 oppm; MS(m/z): 416, Elem. Anal. C23H20N4O4:
Calcu: C, 66.34; H, 4.84; N, 13.45%. Found: C, 66.21; H, 4.69; N, 13.41%.

N-(2-methoxy-4-nitrophenyl)-5-(2-nitrophenyl)-1-phenyl-1H-pyrazol-3-amine (4k):

Reddish solid, Rf : 0.37 (Hexane-EtOAc), IR(KBr): N-H (3570 cm™), C-H(2940 cm™),
C=C(1541 cm™), C-C(1535 cm™), N-O(1345 cm™), C-N(1280 cm™). '"H NMR: -OCH3, 3H, at
3.87 dppm, -NH, 1H at 5.74 Jppm, Ar-H, 13 H at 6.87 to 9.049ppm., BC NMR: 56.4, 92.3,
117.2, 118.09, 118.1, 122.2, 123.4, 125.7, 126.6, 132.8, 133.8, 133.9, 137.8, 141.6, 142.7,
142.6, 145.5, 146.2, 146.7, 150.0, 151.7, 156.4 Sppm; MS(m/z): 431, Elem. Anal.
C2H17NsOs: Calcu: C, 61.25; H, 3.97; N, 16.23%. Found: C, 61.21; H, 3.89; N, 16.13%.

5-(4-bromophenyl)-N-(2-methoxy-4-nitrophenyl)-1-phenyl-1H-pyrazol-3-amine (41):
Yellow solid, Rf : 0.35 (Hexane-EtOAc), IR(KBr): N-H (3447 cm™), C-H(3045 cm™),
C=C(1553 cm™), C-C(1435 cm™), N-O(1421 cm™), C-N(1391 cm™). '"H NMR: -OCH3, 3H, at
3.81 Sppm, -NH, 1H at 5.46 dppm, Ar-H, 13 H at 6.58 to 8.54 dppm., °C NMR: 56.4, 94.3,
113.2, 117.09, 112.1, 121.7, 121.8, 125.4, 126.0, 132.8, 133.0, 133.4, 137.7, 142.6, 142.9,
144.8, 145.5, 149.2, 149.0, 151.9, 155.3, 161.1 dppm; MS(m/z): 466, Elem. Anal.
C22H17BrN4O;: Calcu: C, 56.79; H, 3.68; N, 12.04%. Found: C, 56.59; H, 3.62; N, 11.98%.
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CONCLUSION

The study on synthesis and characterization of novel pyrazoles having nitro and
methoxy functionality on aromatic ring has been demonstrated. Ethanol was emerged as good
solvent for the reaction of various cinnamamides as well as pyrazole derivatives starting from
2-methoxy-4-nitro acetanilide. This process is quite simple and furnishing high yield of
products. The purity of the final product can be determined by spectral analysis using IR, Mass
and 1H NMR.

ACKNOWLEDGEMENTS

Authors are thankful for financial assistance given under to UGC-MRP, Sanction No.-
47-605/13(WRO), Dated- 20/5/2014. We are also thankful to Shree M. & N. Virani Science
College for providing Central Instrumentation Facility and Laboratory Facility.

REFERENCES

1. Nimbalkar, S.; Hote. S.V. Pyrazole Derivatives and their Synthesis - A review. Int. J. on
Recent and Innovation Trends in Computing and Communication, (3), 61 (2015).

2. Fernandez, R. P.; Goya, P.; Elguero, J. A review of recent progress (2002-2012) on the
biological activities of pyrazoles. ARKIVOC, (ii), 233 (2014).

3. Taylor, E.C.; Patel, H.; Kumar, H. Synthesis of pyrazolo 3,4-dpyrimidine analogues of the
potent agent N-4-2-2-amino-43H-oxo-7H-pyrrolo2,3-dpyrimidin-5-yl ethylbenzoyl-L-
glutamic acid (LY231514), Tetrahedron, 48, 8089 (1992).

4. Abdel-Rahman, A.A.-H.; Abdel-Megied, A.E.-S.; Hawata, M.A.M.; Kasem, E.R;
Shabaan, M.T. Synthesis and antimicrobial of some chalcones and their derived pyrazoles,
pyrazolines, isoxzolines and 5,6-dihydropyrimidine-2-(1H)-thiones. Monatsh. Chem.,
138, 889 (2007).

5. Sharshira, E.M.; Hamada, N.M. Synthesis and in vitro antimicrobial activity of some
pyrazolyl-1-carboxamide derivatives. Molecules, 16, 7736 (2011).

6. Rashad, A.E.; Shamroukh, A.H.; Hegab, M.1.; Awad, H.M. Synthesis of some biologically
active pyrazoles and C-nucleosides.Acta Chim. Slov., 52, 429 (2005).

7. Rashad, A.E.; Hegab, M.1.; Abdel-Megeid, R.E.; Micky, J.A.; Abdel-Megeid, F.M.E.
Synthesis and antiviral evaluation of some new pyrazole and fused pyrazolopyrimidine
derivatives. Bioorg. Med. Chem., 16, 7102 (2008).

8. Bhat, B.A.; Dhar, K.L.; Saxena, A.K.; Shanmugavel, M. Synthesis and biological
evaluation of chalcones and their derived pyrazoles as potential cytotoxic agent. Bioorg.
Med. Chem., 15,3177 (2005).

9. Michael, L.E.; David, M.S.; Prasad, S.S. Chalcones: A new class of antimitotic agents. J.
Med. Chem., 33, 1948 (1990).

10. Kalirajan, R.; Sivakumar, S. U.; Jubie, S.; Gowramma, B.; Suresh, B. Synthesis and
biological evaluation of some heterocyclic derivatives of chalcones. Int. J. ChemTech
Res., 1,27 (2009).

899



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Mahesh M. Savant, et al., J. Chem. & Cheml. Sci. Vol.6(10), 893-901 (2016)

Holla, B. S.; Akberali, P. M.; Sivanada, M. K. Studies on arylfuran derivatives: Part X.
Synthesis and antibacterial properties of arylfuryl-2-pyrazolines. Farmaco, 55,256 (2000).
Maggio, B.; Daidone, G.; Raffa, D.; Plescia, S.; Mantione, L.; Cutuli, V.M.C.; Mangano,
N.G.; Caruso, A. Synthesis and pharmacological study of ethyl 1-methyl-5-(substituted-
3,4-dihydro-4-oxoquinazolin-3-yl)-1H-pyrazole-4-acetates. Eur. J. Med. Chem., 36,737 (2001).
Vibhute, Y. B.; Basser, M. A. Synthesis and activities of a new series of chalcones as
antibacterial agents. Ind. J. Chem., 42B, 202 (2003).

Clinton, R. O.; Manson, A. J.; Stonner, F. W.; Beyler, A. L.; Potts, G. O.; Arnold, A.
Steroidal [3,2-c] pyrazoles J. Am. Chem. Soc., 81, 1513 (1959).

Abdel-Rahman, F,; Sabah, E.; Ali, A. H.; Vanelle, P.; El-Kashef, H. New pyrazole
derivatives of potential biological activity. ARKIVOC, (vii), 228 (2012).

Kalirajan, R.; Palanivelu, M.; Rajamanickam, V.; Vinothapooshan, G.; Andarajagopal, K.
Synthesis and biological evaluation of some heterocyclic derivatives chalcones. Int. J.
Chem. Sci., 5, 73 (2007).

Jamwal, A.; Javed, A.; Bhardwaj, V. A review on Pyrazole derivatives of pharmacological
potential. J. Pharm. Bio Sci., 3, 114 (2013).

Zalaru, C.; Dumitrascu, F.; Draghici, C.; Cristea, E.; Tarcomnicud, Pharmacologically
active 2-(1H-pyrazol-1-yl)acetamides. ARKIVOC, (ii), 308 (2009).

Ojha, S.; Bapna, A.; Talesara, G. L. Synthetic and pharmacological studies on some 1-
isonicotinoyl-3-methyl-4-(4-substituted phenyl)-3a,4-dihydro pyrazolo[3,4-c]pyrazoles
and their ethoxyphthalimide derivatives ARKIVOC, (xi), 112 (2008).

Hamada, N. M.; Sharshira, E. M. Synthesis and antimicrobial evaluation of some
heterocyclic chalcone derivatives. Molecules, 16, 2304 (2011).

Gupta, G. K.; Mittal, A.; Kumar, V. DHA: An Excellent Source of Bioactive Heterocycles.
Lett. Org. Chem., 11,273 (2016).

Hayashi, S.; Ueno, N.; Murase, A.; Nakagawa, Y.; Takada, Z. Novel acid-type
cyclooxygenase-2 inhibitors: Design, synthesis, and structure—activity relationship for
anti-inflammatory drug. European Journal of Medicinal Chemistry, 50, 179 (2012).
Savant, M. M.; Pansuriya, A. M.; Bhuva, C. V.; Kapuriya, N.; Naliapara, Y. T.; Etidronic
Acid: a New and Efficient Catalyst for the Synthesis of Novel 5-Nitro-3,4-
Dihydropyrimidin-2(1H)-ones Catal Lett., 132, 281 (2009).

Savant, M. M.; Gowda, N. S.; Pansuriya, A. M.; Bhuva, C. V; Kapuriya, N.; Anandalwar,
S. N.; Prasad, S. J.; Shah, A.; Naliapara, Y. T. A concise synthetic strategy to
functionalized chromenones via [5+1 ]Jheteroannulation and facile C—-N/C—S/C-O bond
formation with various nucleophiles Tetrahedron Letters, 52, 254 (2011).

Pansuriya, A. M.; Savant, M. M.; Bhuva, C. V.; Singh, J.; Naliapara, Y. T. One-pot
synthesis of 5-carboxanilide-dihydropyrimidinones using etidronic Acid ARKIVOC, (vii),
79 (2009).

Savant, M. M.; Pansuriya, A. M.; Bhuva, C. V.; Padaliya, J. V., Bhat, H. H., Naliapara, Y.
T. Synthesis and evaluation of antimicrobial activity of novel and highly functionalized 5-
imidazolinone derivatives. OCALJ, 5(2), 237 (2009).

900



27.

28.

29.

30.

Mahesh M. Savant, et al., J. Chem. & Cheml. Sci. Vol.6(10), 893-901 (2016)

Pansuriya, A. M.; Savant, M. M.; Bhuva, C. V.; Kapuriya, N.; Singh, J.; Naliapara, Y. T.
Cation Exchange Resin (Indion 130): An Efficient, Environment Friendly and Recyclable
Heterogeneous Catalyst for the Biginelli Condensation Letters in Organic Chemistry, 6,
619 (2009).

Savant, M. M.; Pansuriya, A. M.; Naliapara, Y. T. Water Mediated Synthesis of Highly
Functionalized Pyrazolone derivatives using Tetracthylammoniumbromide. Int. J. Res.
Chem. Environ., 4, 120 (2014).

Savant, M. M.; Pansuriya, A. M.; Bhuva, C. V.; Kapuriya, N.; Patel, A. S.; Audichya, V.
B.; Pipaliya, P. V.; Naliapara, Y. T. Water Mediated Construction of Trisubstituted
Pyrazoles/Isoxazoles Library Using Ketene Dithioacetals J. Comb. Chem., 12,176 (2010).
Xue, L.; Li, G.; Liu, Q.; Wang, H.; Liu, C.; Ding, X.; He, S.; Jiang, H. Ratiometric
Fluorescent Sensor Based on Inhibition of Resonance for Detection of Cadmium in
Aqueous Solution and Living Cells. Inorg. Chem., 50, 3680 (2011).

901



