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Regioselective for mylation and chemoselective oxidation of 1, 3, 5-triaryl
pyrazoline: Synthesis of 4-(3,5-diaryl-1H-pyrazol-1-yl) benzaldehydes
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ABSTRACT

A novel regioselective formylation of 1, 3, 5-triarylpyrazoline by using Vilsmeire- Haack
reaction is described. The formylation only observed in N-phenyl ring in the presence of
phenolic or methoxy group in 3 & 5-aryl ring. lodine, a readily available reagent, was found to
be effective in carrying out chemoselective oxidation of 1, 3, 5-triaryl pyrazolines to 1, 3, 5-
triaryl pyrazoles.

Keywords: Vilsmeire-Haack reaction, Dehydrogenation, 1, &j&rylpyrazole.

INTRODUCTION

Pyrazole compounds are important in pharmacologicgberties and biological activities [1-5].
N-aryl pyrazoles with withdrawing electron groumde effectively utilized as insecticides [6]
anti-inflammatory [7] analgesic [8] and cannabintyige-1 (CB) receptor ligands [9].

The literature survey revealed that numerous Nigub=d pyrazoles have been synthesized and
exhibited wide biological activities.

The Vilsmeir-Haack reaction with electron rich amdio and heterocyclic substitutes provide
one of the widely used methods for formylation [1The 2'-hydroxyacetophenones undergo
multiple iminoalkylation in the presence of excedgsreagent and the resulting intermediate
derived into the formation of 3-formylchromones J[1&i-methyl imine groups also under
Vilsmeier-Haack condition, due to tautomerism of inerenamine undergo multiple
iminoalkylation reaction. For example the reactadrchloromethyleneiminium salt with 2,3,3-
trimethylindolenine [12]and acetophenone phenylhydrazones [13] on alkahparolysis
leading to the formation of 2-malonaldehyde-3®welhylindolenine and 4-formylpyrazoles
respectively. On the other hand treatment of chmhathyleneiminium salt witto-methylene
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imine group such as 6,7-dihydropyrazolo[1,5-alimpidine derivatives [14], leads to mono
iminoalkylation.

According to a literature survey, there is no re@bout reaction of Vilsmeier-Haack reagent
on pyrazolines and oxidation which having electreach aromatic ringsy-methyl anda-
methylene imine groups. Herein, we wish to repaggction of chloromethyleneiminium salt
(Vilsmeir-Haack reagent) on, 1-phenyl-3, 5-diarygmolines2a-f which possessing phenolic —
OH & -OMe groups and N-phenyl moiety anemethylene imine and oxidation of pyrazolines
3a-f to pyrazoleda-f.

EXPERIMENTAL SECTION

'H NMR spectra were recorded on 300-MHz spectrometed chemical shift values were
recorded ird units (ppm) relative to M&i as internal standard. Melting points were deteech
by using a Buchi melting point apparatus. Infraspédctra (IR) were recorded using KBr pellets
on a Perkin-ElImer 240C analyzer. Mass spectra vemrerded in an AE-IMS-30 spectrometer.
Tine layer chromatography (TLC) was performed ditasigel 60 PF254 plates or aluminum
oxide plates from Merck.

General procedure for preparation of 2-(4, 5dihydro-1, 5-diaryl-1H-pyrazol-3-yl) phenol
derivatives 2a-f:

To a solution of chalcon& (0.02mol) in 30 ml of methanol was added phenydrayine
(0.021mol) and refluxed for 6-9 h. After cooling afixture of reaction, the product was
precipitated and filtered. The crud product wastlized from methanol.

2-(4, 5dihydro-1, 5-diphenyl-1H-pyrazol-3-yl) phenol (2a).

IR (KBr): v 3236, 3167, 3088, 1596, 14961 NMR (300MHz, TMS, CDGJ): J 3.25(dd, 1H,
J= 17.4Hz, & 7.5Hz), 3.96(dd, 1H,,3 15.9Hz, & 12.6Hz, 5.23(dd, 1H,,3 12.3Hz, &
7.2Hz), 6.81-6.91 (m, 2H), 6.94-6.98(m, 2H), 7.@5(&H, J= 81Hz, J= 1.2Hz), 7.12(dd, 1H,
Jh= 8.4Hz, J= 1.5Hz), 7.17-7.20(m, 2H), 7.22-7.31(m,2H), 7.336{m, 4H), 10.81(s, 1H}3*C
NMR (75MHz, TMS, CDC)): § 43.2, 55.4, 112.6, 114.2, 118.7, 119.9, 123.4,8,21127.9,
131.6, 131.8, 133.1, 136.0, 146.6, 146.9, 149.3,116MSmz (%): 314(M] (100), 237(86).

2-(4, 5-dihydr 0-5-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-3-yl) phenol (2b).

IR (KBr): v 3132, 3099, 2958, 1601, 15061 NMR (300MHz, TMS, CDGJ): J 3.23(dd, 1H,
J= 17.25Hz, & 7.5Hz), 3.78(s, 3H), 3.93(dd, 1H~J17.1Hz, &= 12.3Hz), 5.19(dd, 1H, ;3
12.3Hz, 3= 7.2Hz), 6.81-6.91(m, 4H), 6.96(d, 2H, J= 8.1HzP5(d, 1H, J= 8.4Hz), 7.12(d, 1H,
J= 7.8Hz), 7.17-7.24(m, 5H), 10.81(s, 14C NMR (75MHz, TMS, CDG)): ¢ 42.8, 56.8,
57.8, 112.9, 113.5, 119.3, 121.8, 122.8, 122.5,1333.3, 133.9, 136.2, 138.7, 142.3, 150.9,
154.0, 159.8. M3z (%): 344(M] (100), 237 (90).

2-(5-(4-chlorophenyl)-4, 5-dihydr o-1-phenyl-1H-pyrazol-3-yl) phenol (2c).

IR (KBr): v 3140, 3049, 2924, 1597, 149# NMR (300MHz, TMS, CDG)): J 3.22(dd, 1H,
Ji= 18.15Hz, & 7.8Hz), 3.96(dd, 1H,:3 16.8Hz, & 12Hz), 5.21(dd, 1H,:3 11.25Hz, &
7.5Hz), 6.83-6.89 (m, 2H), 6.93(d, 2H, J= 7.5Hzp6ldd, 1H, & 7.8Hz, 3= 1.2Hz), 7.12(dd,
1H, 3= 7.8Hz, 4= 1.5Hz), 7.20(d, 2H, J= 7.5Hz), 7.22-7.35(m, 5H),72(s, 1H).*C NMR
(75MHz, TMS, CDCY): d 42.3, 55.7, 112.5, 115.0, 120.4, 121.4, 124.3,8,2832.3, 132.9,
133.7, 134.0, 134.6, 140.2, 142.6, 149.3, 160.3nVi%): 348 (M] (100), 237 (83).

106



Pradeep D Lokhande et al J. Chem. Pharm. Res,, 2011, 3(2):105-112

4-chloro-2-(4, 5-dihydro-1, 5-diphenyl-1H-pyrazol-3-yl) phenol (2d).

IR (KBr): v 3097, 3055, 2935, 1597, 149 NMR (300MHz, TMS, CDG): 0 3.23(dd, 1H,
J= 16.95Hz, g= 7.5Hz), 3.93(dd, 1H,;3 17.1Hz, & 11.7Hz), 5.27(dd, 1H,3 12.3Hz, &
7.5Hz), 6.85(t, 1H, J=7.5Hz), 6.94-7.00(m, 3H),61d) 1H, J=2.4Hz), 7.18-7.23(m, 3H), 7.27-
7.38(m, 5H), 10.74(s, 1H}*C NMR (75MHz, TMS, CDGJ): J 42.7, 54.8, 111.8, 119.2, 119.8,
122.3, 129.5, 129.7, 130.1, 130.3, 131.2, 135.8,313148.0, 148.2, 153.7, 161.2. M%z (%):
348 (M'] (100), 271(83).

4-chloro-2-(4, 5-dihydr o-5-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-3-yl) phenol (2€).

IR (KBr): v 3061, 3037, 1602, 1506H NMR (300MHz, TMS, CDGJ): J 3.19(dd, 1H, ;¢
17.01Hz, &= 7.5Hz) 3.78(s, 3H), 3.89(dd, 1H;3d 17.1Hz, & 12.3Hz) 5.22(dd, 1H, 4F
12.3Hz, J= 7.2Hz) 6.82-6.90(m, 3H), 6.94-7.00(m, 3H), 7.06(d, 1H, J¥&), 7.17-7.24(m,
5H), 10.75 (s, 1H)"*C NMR (75MHz, TMS, CDQJ): § 42.7, 55.1, 59.3, 111.8, 115.3, 119.0,
119.3, 122.4, 128.0, 128.1, 129.9, 133.5, 133.8,313144.9, 153.4, 159.2, 159.6. M&z (%):
378 (M'] (100), 271(91).

4-chlor 0-2-(5-(4-chlor ophenyl)-4, 5-dihydr o-1-phenyl-1H-pyrazol-3-yl) phenal (2f).

IR (KBr): v 3049, 3027, 1609, 1498 NMR (300MHz, TMS, CDGJ): J 3.29(dd, 1H, 1+
17.28Hz, & 7.5Hz) 3.93(dd, 1H, & 17.3Hz, §&= 12.15Hz) 5.33(dd, 1H,  12.15Hz, &
7.31Hz) 6.92-6.98(m, 3H), 7.02-7.08(m, 3H), 7.18(d, 1H, J¥&), 7.21-7.24(m, 5H), 10.80 (s,
1H). **C NMR (75MHz, TMS, CDGJ): J 43.1, 55.7, 112.3, 119.0, 119.4, 122.1, 128.9,6,30
130.8, 131.5, 133.6, 136.4, 136.7, 144.3, 146.2,315161.7. MSm/z (%): 382 (M] (100),
271(86).

General procedureof synthesisof 4-(4, 5- dihydro-3,-5-diaryl pyrazol-1-yl) benzal-

dehyde 3a-f:

Phosphorus oxychloride (0.02mol) was added droge wasN, N-dimethyl formamide (20ml) at
0 °C with stirring. After 20min a solution of 1, 3, Frarylpyrazoline2 (0.01mol) in DMF
(10ml) was added at same temperature to the reacticture which was, then warmed at room
temperature and heated at°@0 for 4-7h . After cooling at room temperature thixture was
basified with a cool saturated M&O; solution. The precipitate was filtered, washethw
water and crystallized from methanol.

4-(4, 5-dihydr 0-3-(2-hydr oxyphenyl)-5-phenylpyrazol-1-yl) benzaldehyde (3a).

IR (KBr): v 3333, 3163, 3086, 2924, 2829, 2750, 1685, 13B56NMR (300MHz, TMS,
CDCly): 0 3.35(dd, 1H, ¢ 17.4Hz, & 5.7Hz) 4.03(dd, 1H, & 17.25Hz, & 12.3Hz)
5.38(dd, 1H, = 12.15Hz, & 5.4Hz) 6.90(t, 1H, J=7.8Hz), 6.99(d, 2H, 8.7Hz), 7.07(H, 1
J=8.4Hz), 7.14(d, 1H, J=7.8Hz), 7.28-7.38(m, 6HJOTd, 2H, J= 8.7Hz), 9.75(s, 1H), 10.49(s,
1H). **C NMR (75MHz, TMS, CDGJ): J 43.4, 58.6, 112.3, 116.8, 117.1, 120.4, 126.4,6,26
126.9, 128.3, 129.8, 130.8, 131.3, 143.9, 149.2,315159.2, 190.9. M®Vz (%): 342 (M]
(100), 265 (95).

4-(4,5-dihydr 0-3-(2-hydr oxyphenyl)-5-(4-methoxyphenyl)pyr azol-1-ylbenzaldehyde  (3b).

IR (KBr): v 3338, 3005, 2808, 2727, 1680, 1584, 1514 .citd NMR (300MHz, TMS, CDGQ):
03.33 (dd, 1H, 1+ 17.55Hz, &= 5.7Hz) 3.75(s, 3H), 4.00(dd, 1H;J 17.25Hz, &= 12.3Hz)
5.35(dd, 1H, = 11.7Hz, &=5.7Hz) 6.86-6.94 (m, 3H), 7.01 (d, 2H, J= 8.7Hz), 7.091d, J=
8.4Hz), 7.15-7.21 (m, 3H), 7.32 (t, 1H, J= 7.2HzY1 (d, 2H, J= 8.7Hz), 9.76 (s, 1H), 10.52(s,
1H). °C NMR (75MHz, TMS, CDG)): §43.9, 55.2, 61.5, 112.4, 114.7, 115.6, 116.7,8,19.
126.7, 127.6, 128.0, 131.3, 131.6, 132.5, 147.£.45157.2, 159.3, 190.3. MBVz (%):
372(M'] (100), 265 (94).
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4-(5-(4-chlorophenyl)-4, 5-dihydr o-3-(2-hydroxyphenyl) pyrazol-1-yl) benzaldehyde (3c).

IR (KBr): v 3155 2922, 1678, 1593*H NMR (300MHz, TMS, CDGJ): J 3.32(dd, 1H, 1+
19.05Hz, &= 5.4Hz) 4.04 (dd, 1H, = 17.1 Hz, & 12.3Hz) 5.37(dd, 1H, ¢ 12.15Hz, &
6Hz), 6.92(t, 1H, J= 7.2Hz), 6.98(d, 2H, J= 8.7Hz), 7IAH, J= 8.4Hz), 7.15(d, 1H, J=
8.4Hz), 7.22(d, 2H, J= 8.4Hz), 7.31-7.36(m, 3HY),2(d, 2H, J= 9.9Hz), 9.78(s, 1H), 10.44(s,
1H). °C NMR (75MHz, TMS, CDG)): J 43.7, 59.1, 112.9, 113.1, 115.8, 119.5, 124.8,8,2
128.9, 130.6, 131.1, 132.0, 132.5, 141.4, 148.8,015159.8, 189.9. M®Vz (%): 376 (M]
(100), 265 (94).

4-(3-(5-chloro-2-hydroxyphenyl)-4, 5-dihydr o-5-phenylpyrazol-1-yl) benza |dehyde (3d).

IR (KBr): v 3134, 3051, 2941, 2823, 2746, 1639, 1573, 14B7NMR (300MHz, TMS,
CDCls):  3.32(dd, 1H, 1+ 17.7Hz, & 5.4Hz) 4.00(dd, 1H, 4= 18.3Hz, = 12.3Hz) 5.42(dd,
1H, J= 12.3Hz, = 6.3Hz) 6.98-7.04(m, 3H), 7.11(d, 1H, J= 2.4Hz), 7.23-7m2,78H), 7.31-
7.39(m, 3H), 7.71(d, 2H, J= 8.7Hz), 9.77(s, 1H),480¢s, 1H)."*C NMR (75MHz, TMS,
CDCls): 43.1, 60.4, 112.4,117.8, 119.1, 126.3, 127.0,11,2128.6, 129.1, 130.0, 130.2, 132.8,
139.9, 148.7, 149.2, 158.3, 190.4. M (%): 376 (M] (100), 299 (94).

4-(3- (5-chloro-2-hydroxyphenyl)- 4, 5- dihydro-5- (4-methoxyphenyl) pyrazol-1-yl)
benzaldehyde (3e). IR (KBr): v 3144, 3063, 2931, 2835, 2742, 1685, 1583. NMR
(300MHz, TMS, CDGJ): 03.29 (dd, 1H, 1+ 17.4Hz, &= 5.7Hz) 3.78(s, 3H), 3.96(dd, 1H;3
17.4Hz, J= 12.3Hz) 5.38(dd, 1H, ¢ 12.3Hz, &= 5.7Hz) 6.87(d, 2H, J= 8.7Hz), 6.99-7.03(m,
3H), 7.11(d, 1H, J= 2.7Hz), 7.17(d, 2H, J= 8.4HzR3-7.35(m, 1H), 7.71(d, 2H, J= 8.7Hz),
9.76(s, 1H), 10.46(s, 1H}°C NMR (75MHz, TMS, CDGJ): § 44.1, 59.4, 61.9, 112.7, 114.2,
117.8, 119.9, 126.1, 127.0, 127.8, 130.2, 130.2,513.34.3, 147.1, 149.3, 157.6, 159.4, 190.8.
MS mvz (%): 406 (M] (100), 299 (91).

4-(3-(5-chloro-2-hydr oxyphenyl)-5-(4-chlor ophenyl)-4,5-dihydr opyr azol-1-yl)benzalde-

hyde (3f). IR (KBr): v 3099, 3033, 2978, 2815, 2750, 1687, 15856NMR (300MHz, TMS,
CDCl3): & 3.29 (dd, 1H, ¥ 17.4Hz, §= 5.4Hz) 4.00(dd, 1H, = 17.55Hz, &= 12Hz) 5.40(dd,
1H, J= 12.15Hz, & 5.7Hz) 6.98(d, 1H, J= 8.4Hz), 7.03(d, 2H, J= 8.7Hz), 7TdLQ(H, J=
2.4Hz), 7.19-7.28(m, 3H), 7.35(d, 2H, J= 8.4HzY3(d, 2H, J= 8.7Hz), 9.79(s, 1H), 10.39(s,
1H). **C NMR: 43.6, 61.5, 112.6, 116.6, 118.2, 124.3, 42@6.8, 128.6, 129.7, 131.0, 131.7,
134.2, 138.7, 146.9, 150.9, 155.7, 190.3. M3 (%): 410 (M] (100), 299 (93).

General procedure of synthesis of 4-(3,5-diaryl-1H-pyrazol-1-yl) benzaldehyde 4a-f:

To solution of3a-f (10mmol) in DMSO (15ml), iodine (10mol %) was add@&hen the reaction
mixture was heated at 12Q for 25-50min. After cooling, the mixture of reict was poured
onto crushed ice. The separated solid was filtered washed with cooled dilute sodium
thiosulphate solution. Then the crud product cliyzead by methanol

4-(3-(2-hydr oxyphenyl)-5-phenyl-1H-pyrazol-1-yl) benzaldehyde (4a).

IR (KBr): v 3419, 3123, 2971, 2848, 1701, 1585, 15HONMR (300MHz, TMS, CDGJ):
6.92(s, 1H), 6.95(t, 1H, J= 7.8Hz), 7.07(d, 1H,7J8Hz), 7.24-7.31(m, 3H), 7.35-7.42(m, 3H),
7.52(d, 2H, J= 8.7Hz), 7.61(dd, 1H=J7.8Hz, J= 1.8Hz), 7.92(d, 2H, J= 8.7 Hz), 10.11(s, 1H),
10.43(s, 1H)**C NMR (75MHz, TMS, CDGJ): J 105.7, 115.3, 118.5, 118.8, 120.8, 127.3,
127.9, 128.0, 128.7, 129.2, 129.7, 133.3, 133.8,614142.1, 152.1, 158.3, 191.1. M%z (%):
340 (M] (100), 208(42).

4- (3- (2-hydroxyphenyl)-5- (4-methoxyphenyl) -1H-pyrazol-1-yl) benzaldehyde 4b.

IR (KBr): 3446, 3103, 3059, 2839, 2744, 1693, 160881, 1496 c; 'H NMR (300MHz,

TMS, CDCE): J3.85 (s, 3H), 6.86(s, 1H), 6.91 (d, 2H, J= 8.7H&P6 (t, 1H, J= 7.5Hz)
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7.07(d,1H, J= 8.4Hz), 7.24(d, 2H, J= 8.4Hz), 7.28BL{m, 1H), 7.51(d, 2H, J= 8.7Hz), 7.64(dd,
1H, J=7.8Hz, 3= 1.5Hz), 7.88 (d, 2H, J= 8,7Hz), 10.02 (s, 1H),680s, 1H).**C NMR
(75MHz, TMS, CDC)): §55.3, 105.4, 114.3, 115.7, 117.2, 119.4, 121.8,5,2126.6, 129.9,
130.2, 130.4, 134.6, 143.8, 144.2, 152.7, 156.0,216190.9. MSm/z (%): 370 (M] (100),
238(45).

4-(5-(4-chlorophenyl)-3-(2-hydr oxyphenyl)-1H-pyrazol-1-yl) benzaldehyde (4c).

IR (KBr): v 3437, 3134, 2920, 2850, 1693, 1599, 15HDNMR (300MHz, TMS, CDG): J
6.92(s, 1H), 6.97(t, 1H, J= 8.1Hz), 7.07(d, 1H, W8Hz), 7.24-7.31(m, 3H), 7.37(d, 2H, J=
8.4Hz), 7.49(d, 2H, J= 8.7Hz), 7.63(dd, 1Hs ¥.9Hz, J= 1.5Hz), 7.90(d, 2H, J= 8.7 Hz),
10.03(s, 1H), 10.56(s, 1H}*C NMR (75MHz, TMS, CDGJ): ¢ 106.0, 115.5, 117.3, 119.5,
124.6, 126.6, 127.8, 129.2, 130.1, 130.5, 134.8,513143.1, 143.4, 152.9, 156.12, 190.7. MS
m'z (%): 374 (M] (100), 242(52).

4-(3-(5-chlor o-2-hydr oxyphenyl)-5-phenyl-1H-pyrazol-1-yl) benzaldehyde (4d).

IR (KBr): v 3427, 3136, 3078, 2829, 2735, 1701, 1600, 15488161 NMR (300MHz, TMS,
CDCl): d 6.90(s, 1H), 7.01(d, 1H, J= 8.4Hz), 7.20-7.318M), 7.40-7.42(m, 3H), 7.49(d, 2H,
J= 8.7 Hz), 7.60(d, 1H, J= 2.4Hz), 7.88(d, 2H, JA&), 10.02(s, 1H), 10.63(s, 1HJC NMR
(75MHz, TMS, CDCY): J 105.5, 116.6, 118.7, 121.2, 124.6, 125.9, 127.8,912128.1, 128.4,
128.6, 130.0, 136.8, 142.8, 144.8, 156.1, 156.8,1MSm/z (%): 374 (M] (100), 208(48).

4-(3-(5-chlor o-2-hydr oxyphenyl)-5-(4-methoxyphenyl)-1H-pyrazol-1-yl)benzaldehyde (4e).

IR (KBr): v 3441, 3134, 3007, 2837, 2739, 1701, 1600, 13B8NMR (300MHz, TMS,
CDCl3): 0 3.85(s, 3H), 6.85(s, 1H), 6.92(d, 2H, 8.4Hz), 77226(m, 3H), 7.50(d, 2H, J=
8.4Hz), 7.61(d, 1H, J= 7.5Hz), 7.72(d, 1H, J= 2.yHz88(d, 2H, J= 8.4Hz), 10.03(s, 1H),
11.76(s, 1H).**C NMR (75MHz, TMS, CDGJ)): § 55.3, 105.3, 114.3, 117.0, 118.6, 121.3,
124.1, 124.6, 126.1, 129.5, 130.1, 130.4, 134.8,6,4144.4, 151.6, 154.7, 160.3, 190.8. MS
m/'z (%): 404 (M] (100), 238(31).

4-(3-(5-chloro-2-hydr oxyphenyl)-5-(4-chlor ophenyl)-1H-pyrazol-1-yl) benzaldehyde (4f).

IR (KBr): v 3423, 3156, 2994, 2881, 1756, 1561, 1487 NMR (300MHz, TMS, CDG):
6.90(s, 1H), 7.01(d, 1H, J=9Hz) 7.20-7.27(m, 3H387d, 2H, J=9Hz) 7.48(d, 2H, J=8.7Hz)
7.59(d, 1H, J=2.4Hz) 7.91(d, 2H, J=8.7Hz) 10.03K) 10.55(s, 1H)**C NMR (75MHz, TMS,
CDCl): 0 106.0, 116.1, 118.6, 124.6, 124.8, 126.3, 12¥28,.2, 129.7, 130.0, 135.1, 135.6,
138.2, 142.9, 143.6, 150.0, 154.6, 190.6. M3 (%): 408 (M] (100), 242(39).

RESULTSAND DISCUSSION

The starting material, 1-phenyl-3, 5-diarylpyranek2 were prepared by the reaction of phenyl
hydrazine with 2'-hydroxy chalcones [15]. The pwlares?2 were reacted with two moles of
DMF-POCEk adduct in DMF at 70-8C and the iminoalkylated intermediate hydrolyzedhwi
saturated ag. sodium carbonate. The informationitaihe structure was obtained by examining
chemical shift of pyrazoline —GHand —CH protons. The chemical shifts of thesegm®are as
in the starting pyrazolinepCH, 3.33 and 4.000CH = 5.35, for3b) however the chemical shift
of aromatic protons on N-phenyl were significanivoldoublets §=7.71 and 7.01) with same
chemical coupling, (J=8.7Hz, f@b) indicating formyl group enter at para positionNsphenyl
group (Scheme 1).
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CHO
Scheme 1: Reagent and conditionsa: PANHNH,, MeOH, ref, 6-9hr. b: DM F/ POCl5, 70°C, 4-7hr

Table 1: Physico-chemical data of 2-(4, 5-dihydro-1,5-diaryl-1H-pyrazol-3-yl) phenol (2a-f) and 4-(4, 5-
dihydro-3,5-diarylpyrazol-1-yl) benzaldehyde (3a-f)

Entry R, R, m.p°C Yield%
2a H H 162-163 67
2b H OMe 167-168 67
2c H Cl 152-153 68
2d Cl H 164-165 65
2e Cl OMe 156-157 69
2f Cl Cl 180-181 66
3a H H 164-165 85
3b H OMe 178-179 87
3c H Cl 186-188 89
3d Cl H 195-197 91
3e Cl OMe 174-175 86
3f Cl Cl 190-192 85

Other substitutes 2'-hydroxychalcongssimilarly converted to pyrazolineg and they are
reacted similarly to afford respective 4-(4, 5-dihy-3,5-diarylpyrazol-1-yl) benzaldehy®e-f

in 85-91% yield (Table 1). All the pyrazolines ws® substrates were having phenolic —OH & -
OMe groups along with tautomery (imine-enaminepeahethylene imine group. The electron
donating ability of nitrogen ifN-phenyl of pyrazoline is predominant the electramating
phenolic -OH & -OMe groups in other aryl ring arautomery ofa-methylene imine in five
member ring. The formylation to 4-position of fimeember ring and in other aryl ring did not
affected on increasing the molar ratio of reaggntousix molar for 48hrs.

The formyl group of N-arylpyrazoles could be u#izin the synthesis of derivative that could
have potentially application as drugs. Hence weth®gized 4-(3,5-diaryl-1H-pyrazol-1-yl)
benzaldehydegla-f by oxidation of earlier prepared pyrazolines usexgremely facile and
environmental friendly method (Scheme 2). Actuapyrazolines have been oxidized to the
corresponding pyrazoles by several reagents sutdaddetra acetate [16], manganese dioxide
[17], potassium permanganate [18], iodobenzenesthse [19], Zr(NQ)4 [20] and Pd/C [21]. A
careful examination reveals that most of these odstlsuffer from some serious drawback, the
use of excess reagent, longer reaction time angityxassociated with reagents such as lead
tetra acetate make their use undesirable.

As we reported earlier, iodine mediated dehydrotienaf pyrazolines [22] to be general and
most significantly, controllable for different sutze. Thus as shown in Scheme 2, pyrazdine
could be directly converted to pyrazolée( 92%yield) simply, by using 10% of iodine in
dimethyl sulphoxide at 12Q in 40-60min(Table 2). We investigated dehydrogenation of 4-(4,
5-dihydro-3,5-diarylpyrazol-1-yl) benzaldehyde3a-f to 4-(3,5-diaryl-1H-pyrazol-1-yl)
benzaldehydeda-f without effecting the formyl group. The formyl &pnolic groups in aryl
ring remain intact. On the basis of this favoratdsult several other pyrazolines containing
formyl & phenolic group were oxidized to correspomgpyrazoles (86-92%), (Table 2).
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O OH O OH
N~ N N-N
3 < \> 4 < \>
CHO CHO
Scheme 2: Reagent and condition: a) lodine (10mol %.)/ DM SO, 120°C, 25-50min

Table 2: Physico-chemical data of 4-(3,5-diaryl-fittazol-1-yl) benzaldehydes (4a-f)

Entry R, R, m.p°C Yield%?®
4a H H 189-191 89
4b H OMe 196-198 86
4c H Cl 209-211 88
4d Cl H 202-204 87
de Cl OMe 218-220 92
Af Cl Cl 224-226 91

2Yield refersto theyield of pureisolated products

CONCLUSION

The formylation on 1-phenyl-3, 5-diarylpyrazolin2segioselectively occurred at para position
of N-phenyl group in presence of phenolic in 3-amgethoxy group in 5-aryl and methylene
group in five member ring. The resulting formyl ayolines aromatized to corresponding
pyrazoles by extremely facile and environmentaéyign oxidation by using catalytic iodine in

dimethylsulfoxide. The reaction is chemoselectiwedeneration of double bond in presence of
formyl group. The advantages of the present oxadathethod are the operational simplicity and
elimination of the toxic metal oxidant.
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