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Abstract

An efficient and convenient thermal assisted condensation of substituted hydroxychalcones with
hydrazine hydrate and phenyl hydrazine using 2-methoxyethanol in presence of mild basic
condition to yield novel substituted 2-pyrazolines derivative. The method has several advantages
in terms of clean reaction conditions, short reaction time giving excellent yields of product.
Newly synthesized compounds were established on the basis of spectral technique.

Keywords: Synthesis; substituted hydroxychalcones; 2-pyrazolines; 2-methoxyethanol; thermal
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Introduction

Pyrazolines constitute an interesting class of organic compounds with diverse chemical,
pharmacological applications and great importance in heterocyclic chemistry. The aromatic
compounds containing pyrazolines as basic nucleus have known to possess antiinflammatory’,
antimalarial”, analgesic”, antidepressant”, anticancer’ and antimycobacterial”. 2-pyrazolines
exhibit good properties of photoluminescence, electroluminescence and as fluroescence™.
Among the methods employed for the synthesis of pyrazolines, the condensation of a,f-
unsaturated carbonyl compounds with hydrazine hydrate is commonly used”". In view of these
applications of five membered heterocycles and in continuation of earlier research work™, it was
thought worthwhile to synthesize some novel pyrazoline derivatives by the condensation of
different substituted hydroxychalcones with hydrazine hydrate and phenyl hydrazine in 2-
methoxyethanol using conventional technique.

Methods

Melting points were determined in an open capillary tube and are uncorrected. IR spectra were
recorded in KBr on a Perkin-Elmer spectrometer. '"H NMR spectra were recorded on a Gemini
300-MHZ instrument in DMSO as solvent and TMS as an internal standard. The mass spectra
were recorded on EISHIMADZU-GC-MS spectrometer. Elemental analyses were performed on
a Perkin-Elmer 240 CHN elemental analyzer.
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Typical Procedure for synthesis of pyrazolines

Mixture of different substituted hydroxychalcones (0.01 mol) and hydrazine hydrate (0.02 mol) /
phenyl hydrazine (0.02 mol) was dissolved in 10 ml of 2-methoxyethanol. To this 0.001 mmol of
piperidine was added to reaction mixture and refluxed for 10-15 min (TLC). Then reaction
mixture was cooled to room temperature. Solid separated was isolated by simple Buchner
filtration; final purification was achieved by crystallization from ethanol to give 2-pyrazolines
1,2a-1.
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1a,2a: R=OH; R;=Br; R,=H; R3=CI; Ar=x 1g,2g:R=H; R|=Cl; R,=OH; R3=Cl; Ar=x
1b,2b: R=0OH; Ri=I; R,=CHj3; R3=Cl; Ar=x 1h,2h:R=0H; R;=Cl; R,=0OH; R3;=Cl; Ar=x
1¢,2¢: R=0OH; R;=Br; R,=CHj3; R3=CI; Ar=x 1i,2i:R=0OH; R;=Br; R,=CHj3; R3=Cl; Ar=y
1d,2d: R=0OH; Ri=I; R,= H; R3= CI; Ar=x 1j,2j:R=0H; R;=Br; R,=H; R3=Cl; Ar=y
le,2e: R=H; R;=CHj3; R,=OH; R3=Br; Ar=x 1Kk,2k:R=0OH; R|=Br; R,=H; R3=Cl; Ar=1z
1f,2f: R=H; R;=CH3; R,=OH; Rs=I; Ar=x 11,21:R=0H; R;=Br; R,=CHj3; R3=Cl; Ar=z
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Spectral analysis of some compounds
2-Bromo-4-chloro-6-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 1a: IR (KBr
Pellets): 1594 (C=N), 1448, 1520 (C=C), 1208, 1145 (C-N) cm™. '"H NMR (300 MHz, DMSO-
de) 6 12.10 (s, 1H, OH), 7.28-8.32 (m, 9H, ArH), 6.79 (s, 1H, NH), 3.0 (dd, /= 5.2, 18.2 Hz, 1H,
Hy,), 3.89 (dd, J = 12.2, 18.2 Hz, 1H, Hg), 5.62 (dd, J = 5.2, 12.1, 1H, Hy). *C NMR (DMSO):
158.08 (C of Ar-OH), 154.25 (C of C=N), 139.42-115.73 (C of Aromatic ring), 58.32 (C of CH),
43.52 (C of CHy). MS m/z: 401 (M+). Anal. Cacl for C;oH4N,OBrCl: C, 56.85; H, 6.10; X (Halogen),
28.67. Found: C, 56.92; H, 6.12; X (Halogen), 28.62.
4-Chloro-2-iodo-3-methyl-6-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 1b:
IR (KBr Pellets): 1590 (C=N), 1432, 1518 (C=C), 1216, 1130 (C-N) cm™. '"H NMR (300 MHz,
DMSO-ds) 6 12.14 (s, 1H, OH),7.22-8.28 (m, 8H, ArH), 6.81 (s, 1H, NH), 3.0 (dd, J=5.2, 18.2
Hz, 1H, Ha), 3.89 (dd, J = 12.2, 18.2 Hz, 1H, Hg), 5.62 (dd, /= 5.2, 12.1, 1H, Hx), 2.21 (s, 3H,
CHs). °C NMR (DMSO): 157.92 (C of Ar-OH), 153.87 (C of C=N), 137.29-112.64 (C of
Aromatic ring), 57.92 (C of CH), 42.82 (C of CH,), 12.11 (C of CH3). MS m/z: 462 (M").Anal.
Cacl for CyHsN,OICI: C, 51.94; H, 3.40; X (Halogen), 35.06. Found: C, 51.97; H, 3.42; X (Halogen),
35.10.
2-Bromo-4-chloro-3-methyl-6-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol.
1c:IR (KBr Pellets): 1592 (C=N), 1426, 1521 (C=C), 1214, 1128 (C-N) cm™. "H NMR (300
MHz, DMSO-d) 6 12.12 (s, 1H, OH),6.79 (s, 1H, NH), 7.23-8.34 (m, 8H, Ar-H), 3.03 (dd, J =
5.1, 18.0 Hz, 1H, Ha), 3.88 (dd, J = 12.1, 18.1 Hz, 1H, Hp), 5.63 (dd, J = 5.1, 12.0, 1H, Hx),
2.12 (s, 3H, CH3) °C NMR (DMSO): 157.19 (C of Ar-OH), 152.94 (C of C=N), 138.42-113.76
(C of Aromatic ring), 57.54 (C of CH), 42.13 (C of CH,), 12.08 (C of CH3).MS m/z: 416 (M").
Anal. Cacl for C,,H(N,OBrCl: C, 57.69; H, 3.84; X (Halogen), 27.76. Found: C, 57.65; H, 3.86; X
(Halogen), 27.80.

4-Chloro-2-iodo-6-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 1d:IR (KBr
Pellets): 1594 (C=N), 1426, 1520 (C=C), 1226, 1120 (C-N) cm™. "H NMR (300 MHz, DMSO-
ds) 6 12.10 (s, 1H, OH), 6.80 (s, 1H, NH), 7.20-8.31 (m, 9H, Ar-H), 3.04 (dd, /= 5.1, 18.1 Hz,
1H, H,), 3.86 (dd, J = 12.2, 18.1 Hz, 1H, Hg), 5.60 (dd, J = 5.1, 12.2, 1H, Hyx). >C NMR
(DMSO): 157.86 (C of Ar-OH), 154.37 (C of C=N), 138.47-115.32 (C of Aromatic ring), 58.43
(C of CH), 43.68 (C of CH,). MS m/z: 448 (M"). Anal. Cacl for C;,H;,N,OICI: C, 50.89; H, 3.12; X
(Halogen), 36.16. Found: C, 50.83; H, 3.15; X (Halogen), 36.12.
2-Bromo-6-methyl-4-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 1e:IR (KBr
Pellets): 1596 (C=N), 1430, 1524 (C=C), 1222, 1116 (C-N) cm™. "H NMR (300 MHz, DMSO-
d¢) 6 10.24 (s, 1H, OH),6.84 (s, 1H, NH), 7.16-8.21 (m, 9H, Ar-H), 3.03 (dd, J = 5.2, 18.2 Hz,
1H, Hy), 3.87 (dd, J=12.1, 18.1 Hz, 1H, Hp), 5.63 (dd, J=5.2, 12.2, 1H, Hx), 2.10 (s, 3H, CHs)
C NMR (DMSO): 157.59 (C of Ar-OH), 153.73 (C of C=N), 139.34-114.81 (C of Aromatic
ring), 56.98 (C of CH), 42.73 (C of CH,), 12.14 (C of CH3).MS m/z: 381 (M"). Anal. Cacl for
CyH7N,OBr: C, 62.99; H, 4.46; X (Halogen), 20.99. Found: C, 62.97; H, 4.50; X (Halogen), 20.96.
2-lodo-6-methyl-4-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 1f:IR (KBr
Pellets): 1592 (C=N), 1438, 1528 (C=C), 1227, 1122 (C-N) cm™". '"H NMR (300 MHz, DMSO-
d¢) 6 10.21 (s, 1H, OH),6.80 (s, 1H, NH), 7.19-8.25 (m, 9H, Ar-H), 3.01 (dd, J = 5.1, 18.2 Hz,
1H, Ha), 3.85 (dd, J = 12.0, 18.1 Hz, 1H, Hg), 5.68 (dd, J = 5.1, 12.1, 1H, Hx), 2.12 (s, 3H,
CHs). °C NMR (DMSO): 158.12 (C of Ar-OH), 153.41 (C of C=N), 138.30-114.72 (C of
Aromatic ring), 56.80 (C of CH), 42.67 (C of CH,),12.12 (C of CH3).MS m/z: 428 (M"). Anal.
Cacl for C,0H7N,OI: C, 56.07; H, 3.97; X (Halogen), 29.67. Found: C, 56.12; H, 3.95; X (Halogen),
29.70.
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2,6-Dichloro-4-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 1g:1R (KBr
Pellets): 1590 (C=N), 1425, 1523 (C=C), 1230, 1122 (C-N) cm™. "H NMR (300 MHz, DMSO-
de) 6 10.24 (s, 1H, OH),6.78 (s, 1H, NH), 7.16-8.20 (m, 9H, Ar-H), 3.02 (dd, J = 5.0, 18.1 Hz,
1H, Hy), 3.87 (dd, J = 12.1, 18.0 Hz, 1H, Hg), 5.57 (dd, J = 5.1, 12.1, 1H, Hyx). °C NMR
(DMSO): 158.79 (C of Ar-OH), 153.66 (C of C=N), 136.21-113.53 (C of Aromatic ring), 57.13
(C of CH), 42.83 (C of CH;,).MS m/z: 356 (M+).Anal. Cacl for C;oH;4sN,CL,0: C, 64.04; H, 3.93; X
(Halogen), 19.66. Found: C, 64.10; H, 3.97; X (Halogen), 19.71.
2,4-Dichloro-6-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-benzene-1,3-diol. 1h:IR
(KBr Pellets): 1592 (C=N), 1428, 1528 (C=C), 1226, 1123 (C-N) cm”. '"H NMR (300 MHz,
DMSO-ds) 6 12.14 (s, 1H, OH),10.21 (s, 1H, OH), 6.80 (s, 1H, NH), 7.21-8.24 (m, 8H, Ar-H),
3.04 (dd, /= 5.1, 18.0 Hz, 1H, Ha), 3.85 (dd, /= 12.1, 18.0 Hz, 1H, Hp), 5.58 (dd, /= 5.1, 12.0,
1H, Hx). >C NMR (DMSO): 158.83 (C of Ar-OH), 153.69 (C of C=N), 139.32-115.57 (C of
Aromatic ring), 57.17 (C of CH), 42.79 (C of CH,).MS m/z: 373 (M").Anal. Cacl for
Ci1oH14N,O,Cly: C, 61.29; H, 3.76; X (Halogen), 18.81. Found: C, 61.34; H, 3.74; X (Halogen), 18.85.
2-Bromo-4-chloro-3-methyl-6-(5-naphthalen-1-yl-4,5-dihydro-1H-pyrazol-3-yl)-phenol.
1i:IR (KBr Pellets): 1592 (C=N), 1432, 1528 (C=C), 1229, 1120 (C-N) cm™. "H NMR (300
MHz, DMSO-de) 6 12.28 (s, 1H, OH),11.13 (s, 1H, OH), 6.80 (s, 1H, NH), 7.23-8.28 (m, 3H,
Ar-H), 3.04 (dd, J = 5.1, 18.0 Hz, 1H, Ha), 3.85 (dd, J = 12.1, 18.0 Hz, 1H, Hg), 5.58 (dd, J =
5.1, 12.0, 1H, Hx),2.14 (s, 3H, CH3). "C NMR (DMSO): 157.96 (C of Ar-OH), 153.74 (C of
C=N), 140.18-116.46 (C of Aromatic ring), 57.23 (C of CH), 42.65 (C of CH,), 12.17 (C of
CHj3).MS m/z: 633 (M+). Anal. Cacl for CsH;;N,0,1,CIBr: C, 30.33; H, 1.89; X (Halogen), 58.29.
Found: C, 30.29; H, 1.92; X (Halogen), 58.35.
2-Bromo-4-chloro-6-(5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-phenol.
2a:IR (KBr Pellets): 1598 (C=N), 1428, 1518 (C=C), 1230, 1122 (C-N) cm™. 'H NMR (300
MHz, DMSO-de) 6 12.14 (s, 1H, OH), 7.38-8.20 (m, 14H, Ar-H),3.10 (dd, J = 5.3, 18.2 Hz, 1H,
Hy,), 3.84 (dd, J = 12.2, 18.2 Hz, 1H, Hg), 5.58 (dd, J = 5.2, 12.2, 1H, Hx)."’C NMR (DMSO):
157.65 (C of Ar-OH), 155.21 (C of C=N), 137.16-116.18 (C of Aromatic ring), 58.62 (C of CH),
42.65 (C of CH,).MS m/z: 478(M+). Anal. Cacl for C,sH;sN,OBrCl: C, 62.76; H, 3.76; X (Halogen),
24.16. Found: C, 62.79; H, 3.74; X (Halogen), 24.20.
4-Chloro-2-iodo-3-methyl-6-(S5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-
phenol. 2b:IR (KBr Pellets): 1592 (C=N), 1432, 1567 (C=C), 1228, 1127 (C-N) cm™. '"H NMR
(300 MHz, DMSO-de) 6 12.10 (s, 1H, OH), 7.25-8.34 (m, 13H, Ar-H),3.08 (dd, J=5.2, 18.1 Hz,
1H, Ha), 3.82 (dd, J = 12.2, 18.1 Hz, 1H, Hg), 5.59 (dd, J = 5.1, 12.2, 1H, Hx), 2.11 (s, 3H,
CH;).?C NMR (DMSO): 158.18 (C of Ar-OH), 154.86 (C of C=N), 139.24-114.23 (C of
Aromatic ring), 58.47 (C of CH), 43.23 (C of CH,), 12.29 (C of CH3).MS m/z: 539 (M"). Anal.
Cacl for CysHpoN,OICI: C, 57.88; H, 3.71; X (Halogen), 30.14. Found: C, 57.81; H, 3.74; X (Halogen),
30.20.
2-Bromo-4-chloro-3-methyl-6-(5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-
phenol. 2¢:IR (KBr Pellets): 1590 (C=N), 1445, 1527 (C=C), 1224, 1133 (C-N) cm™". '"H NMR
(300 MHz, DMSO-de) 6 12.08 (s, 1H, OH), 7.28-8.30 (m, 13H, Ar-H),3.08 (dd, J=5.2, 18.1 Hz,
1H, Hy), 3.80 (dd, J = 12.2, 18.2 Hz, 1H, Hg), 5.60 (dd, J = 5.2, 12.2, 1H, Hx), 2.10 (s, 3H,
CH3).>C NMR (DMSO): 157.98 (C of Ar-OH), 154.79 (C of C=N), 139.27-114.19 (C of
Aromatic ring), 58.44 (C of CH), 43.27 (C of CH,), 12.27 (C of CH3).MS m/z: 492 (M"). Anal.
Cacl for CycHN,OBrCl: C, 63.41; H, 4.06; X (Halogen), 23.47. Found: C, 63.45; H, 4.08; X (Halogen),
23.50.
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4-Chloro-2-iodo-6-(5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 2d:
IR (KBr Pellets): 1596 (C=N), 1424, 1522 (C=C), 1234, 1127 (C-N) cm™". "H NMR (300 MHz,
DMSO-d) 6 12.13 (s, 1H, OH), 7.36-8.24 (m, 14H, Ar-H),3.09 (dd, J = 5.2, 18.2 Hz, 1H, H,),
3.82 (dd, J=12.1, 18.2 Hz, 1H, Hp), 5.59 (dd, J= 5.2, 12.2, 1H, Hy),"’C NMR (DMSO): 157.69
(C of Ar-OH), 155.17 (C of C=N), 137.21-116.12 (C of Aromatic ring), 58.65 (C of CH), 42.67
(C of CH;,).MS m/z:525 (M+). Anal. Cacl for C,sH;sN,OICI: C, 57.14; H, 3.42; X (Halogen), 30.95.
Found: C, 57.18; H, 3.45; X (Halogen), 30.98.
2-Bromo-6-methyl-4-(5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 2e:
IR (KBr Pellets): 1592 (C=N), 1428, 1529 (C=C), 1237, 1123 (C-N) cm™. "H NMR (300 MHz,
DMSO-dg) 6 10.13 (s, 1H, OH), 7.42-8.21 (m, 14H, Ar-H),3.12 (dd, J = 5.3, 18.2 Hz, 1H, H,),
3.86 (dd, J = 12.2, 18.2 Hz, 1H, Hpg), 5.57 (dd, J = 5.2, 12.2, 1H, Hy), 2.13 (s, 3H, CH;)."*C
NMR (DMSO): 157.73 (C of Ar-OH), 155.24 (C of C=N), 139.82-115.37 (C of Aromatic ring),
58.68 (C of CH), 42.70 (C of CH,), 12.17 (C of CH3).MS m/z:457 (M"). Anal. Cacl for
CyxH2N,OBr: C, 68.27; H, 4.59; X (Halogen), 17.50. Found: C, 68.23; H, 4.63; X (Halogen), 17.44.
2-lodo-6-methyl-4-(5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 2f:IR
(KBr Pellets): 1593 (C=N), 1426, 1529 (C=C), 1235, 1121 (C-N) cm”. '"H NMR (300 MHz,
DMSO-dg) 6 10.11 (s, 1H, OH), 7.40-8.18 (m, 14H, Ar-H),3.10 (dd, J = 5.1, 18.1 Hz, 1H, H,),
3.84 (dd, J = 12.1, 18.1 Hz, 1H, Hjg), 5.56 (dd, J = 5.2, 12.1, 1H, Hx), 2.10 (s, 3H, CH;)."*C
NMR (DMSO): 157.65 (C of Ar-OH), 155.29 (C of C=N), 137.20-112.31 (C of Aromatic ring),
58.65 (C of CH), 42.65 (C of CH,), 12.13 (C of CH3).MS m/z:504 (M"). Anal. Cacl for
CyH2N,OIL: C, 61.90; H, 4.16; X (Halogen), 25.19. Found: C, 61.92; H, 4.14; X (Halogen), 25.24.
2,6-Dichloro-4-(5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-phenol. 2g:IR
(KBr Pellets): 1595 (C=N), 1429, 1532 (C=C), 1230, 1124 (C-N) cm™. '"H NMR (300 MHz,
DMSO-dg) 6 10.15 (s, 1H, OH), 7.36-8.21 (m, 14H, Ar-H),3.12 (dd, J = 5.2, 18.2 Hz, 1H, H,),
3.86 (dd, J=12.1, 18.2 Hz, 1H, Hp), 5.54 (dd, J=5.2, 12.1, 1H, Hy)."’C NMR (DMSO): 157.73
(C of Ar-OH), 155.26 (C of C=N), 135.24-115.49 (C of Aromatic ring), 58.68 (C of CH), 42.63
(C of CH,).MS m/z:432 (M"). Anal. Cacl for C,sHsN,Cl,0: C, 69.44; H, 4.16; X (Halogen), 16.20.
Found: C, 69.40; H, 4.18; X (Halogen), 16.25.
2,4-Dichloro-6-(5-naphthalen-1-yl-1-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-benzene-1,3-diol.
2h: IR (KBr Pellets): 1593 (C=N), 1428, 1530 (C=C), 1232, 1125 (C-N) cm™. '"H NMR (300
MHz, DMSO-dg) 6 10.15 (s, 1H, OH), 12.17 (s, 1H, OH), 7.43-8.19 (m, 13H, Ar-H),3.08 (dd, J
= 5.1, 18.1 Hz, 1H, Hy), 3.84 (dd, J = 12.1, 18.1 Hz, 1H, Hg), 5.56 (dd, J = 5.1, 12.1, 1H,
Hx).”C NMR (DMSO): 157.79 (C of Ar-OH), 155.29 (C of C=N), 139.81-116.42 (C of
Aromatic ring), 58.69 (C of CH), 42.65 (C of CH,).MS m/z: 448 (M")Anal. Cacl for
CysHsN,O,Cly: C, 66.96; H, 4.01; X (Halogen), 15.62. Found: C, 66.90; H, 4.07; X (Halogen), 15.66.
2-Bromo-4-chloro-6-[1-phenyl-5-(3,4,5-trimethoxy-phenyl)-4,5-dihydro-1H-pyrazol-3-yl]-
phenol. 2k: IR (KBr Pellets): 1595 (C=N), 1432, 1534 (C=C), 1236, 1128 (C-N) cm™. "H NMR
(300 MHz, DMSO-d¢) 6 12.13 (s, 1H, OH), 7.23-8.07 (m, 9H, Ar-H),3.11 (dd, J = 5.2, 18.1 Hz,
1H, Ha), 3.82 (dd, J = 12.0, 18.1 Hz, 1H, Hg), 5.53 (dd, J = 5.1, 12.0, 1H, Hx), 3.76 (s, 9H,
OCH;).°C NMR (DMSO): 157.79 (C of Ar-OH), 155.29 (C of C=N), 139.81-116.42 (C of
Aromatic ring), 58.69 (C of CH), 42.65 (C of CH,).MS m/z:518 (M")Anal.Cacl for
CyH»O4N,CIBr: C, 55.59; H, 4.24; X (Halogen), 22.29. Found: C, 55.64; H, 4.19; X (Halogen), 22.33.
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Table-1: Physical data of some novel 2H-pyrazolines

Compound No. Time in min.* Yield in %"  Melting point ("C)

la 08 78 126-128
1b 10 72 105-107
lc 11 80 190-192
1d 10 74 138-140
le 12 77 120-122
1f 14 80 140-142
1g 10 82 126-127
1h 09 85 142-145
1i 12 90 146-147
1j 10 83 184-186
1k 14 76 180-181
11 14 89 198-199

Table-2: Physical data of some novel N-phenylpyrazolines

Compound No. Time in min.* Yieldin %°  Melting point ("C)
2a 10 83 200-201
2b 14 74 198-200
2¢ 12 72 220-221
2d 10 76 195-196
2e 13 83 115-117
2f 16 79 196-197
2g 14 75 140-141
2h 12 81 110-112
2i 10 80 120-122
2j 13 73 122-123

2k 15 95 182-184
21 10 90 196-197

Result and discussion

In continuation of our earlier research work towards novel methodology in organic
synthesis using 2-methoxyethanol”, we report herein first time the synthesis of some new series
of pyrazolines by the reaction of substituted hydroxychalcones with hydrazine hydrate and
phenyl hydrazine in 2-methoxyethanol under mild basic condition using conventional heating
method (Scheme 1).

The required starting chalcones were prepared by classical aldol condensation involving
base-catalyzed condensation of the desired carbonyl compounds with aldehyde followed by
dehydration forming «,B-unsaturated carbonyl compounds™. The resulted substituted
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hydroxychalcones 0.01 mol and hydrazine hydrate 0.02 mol in 10 ml 2-methoxyethanol using
piperidine 0.001 mmol were refluxed for 8-14 minutes as indicated by TLC to yield 2-
pyrazoline. Recently the formation of 2-pyrazoline was reported by the reaction of chalcones
with hydrazine hydrate take place in various conditions using ethanol, acetic acid, formic acid, or
pyridine as solvent™. However, many of these reported procedures have one or more
disadvantages such as use of expensive catalyst, low selectivity, harsh reaction conditions, low
yield, relatively long reaction time and environmental concern. After some preliminary
observation we found that 2-methoxyethanol as an efficient reaction medium in terms of clean
reaction conditions, not expensive, short reaction time giving high yields of desired product. In
view of these findings, we turned our attention towards variety substituted hydroxychalcones. In
all cases, reaction proceeds efficiently in high yields using 2-methoxyethanol (Table-3).

Table-3: The effect of various solvent on synthesis of 2-Bromo-4-chloro-6-[1-phenyl-5-
(3,4,5-trimethoxy-phenyl)-4,5-dihydro-1H-pyrazol-3-yl]-phenol. 2k:

Entry Solvent Used Time required for completion of | Yield (%)
reaction

1 EtOH 2 and ' hr. 72

2 Acetic acid 3 hr. 65

3 DMF 3 and ' hr 70

4 Dioxane 2 hr. 63

5 2-methoxyethanol 10 min. 94

The formation of products were assumed to proceed through the Micheal-type addition of
hydrazine to activated double bond followed by intramolecular cyclization with the elimination
of water molecule™. The reaction went to completion within 4 min and corresponding product
obtained in 93 % yield. The IR spectra of title compounds show absence of carbonyl absorption
band and appearance of characteristic absorption band near 1592 cm™ for C=N. In the "H NMR
spectrum, an ABX pattern was observable for three proton of pyrazoline nucleus. Ha, Hg and Hx
appear as double doublets at & 3.04, 3.85 and 5.58 ppm respectively. Similarly other analog
derivatives are prepared by using same procedure, in all cases the reaction proceeds smoothly in
high yields of product.

Conclusion

We have reported simple and efficient synthetic protocol for synthesis of 2-pyrazoline
derivatives using 2-methoxyethanol under microwave irradiation. Method has several advantages
such as, simple reaction procedure with easy isolation of product, short reaction time period and
higher yields.
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