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SYNTHETIC COMMUNICATIONS, 28(24), 4571-4576 (1998) 

ONE POT SYNTHESIS OF 4-(2-HYDROXYBENZOYL)- 
PYRAZOLES FROM 3-FORMYLCHROMONES UNDER 

MICROWAVE IRRADIATION IN SOLVENT FREE 
CONDITIONS 

Gowravaram Sabitha,* R. Satheesh Babuand J.S. Yadav 

Indian Institute of Chemical Technology, Hyderabad-500 007, India. 

Abstract : The synthesis of 4-(-2-hydroxybemyl)pyrazoles (3) was achieved in a single 
step by the reaction of 3-formylchromones (1) with Phenylhydrazine or Tosylhydrazine 
under microwave irradiation without a solvent. 

4-(2-Hyhxybe1myl)pyrazoles (3)' are usefid intmnediates in the synthesis of biologically 

important systems such as benzof~rans~,~ and coumarins.4 The synthesis of these pyrazoles 

was reported by either a Fries migration of pyrazolyl ester or a Friedel-Crafts reaction of 

phenyl ethers on 1 -phenyl-pyrazol-4-carboxylic acid chloride. The preparation of the 

acid chloride or the corresponding acid involves more number of steps.5 This has been 

overcome by the reaction of readily available substituted 3-formylchromones (1)6 with 

hydrazines like phenylhydrazine, tosylhydrazine in ethanol furnishing initially hydrazones 2. 

These have been further converted into corresponding 4-(2-hydroxybenzoyl)pyrazoles 

(3) by refluxing in acetic acid' or ethanolic potassium hydroxides as shown in scheme 1. 

IICT Communication No. 4009 
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4572 SABITHA, BABU, AND YADAV 

The intermediate hydrazones 2 react further at the C-2 position with concomitant opening 

of the pymne ring to give pyrazoles 3. It0 et alg observed detosylation when tosylhydrazone 

of 3-formylchromone (2, R2=Ts) was treated with aq. NaOH to give pyrazole 3, where 

R2=H. 

Reported method: 

1 2 3 

Scheme - 1 

3-Formylchromone (1) isavemtile synthon in heterocyclic chemistry and exploited in the 

synthesis of several heterocyclic systems6 since a convenient synthesis of this molecule 

was reported by the Vilsmeier-Haack method.’O Now, we wish to report a facile, one pot 

synthesis of 4-(2-hydroxybenzoyl)pyrazoles (3) from 3-formylchromones (1) with 

hydrazines under microwave irradiation in solvent free conditions (in dry media). 

1 
a)R=H, R1=H 
b)R%H,, R’=H 
c)R=CI, R’=H 
d)R=Br, R’=+l 
e)R=CI, RWH,  

3 
R2=Ph. Ts 

Scheme - 2 
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4-(2-HYDROXYBENZOYL)PYRAZOLES 4573 

Microwave assisted organic synthesis is a rapidly developing area in synthetic organic 

chemistry.'' In many cases reactionsthat normally require many hoursat =flux tempratm 

under classical conditions can be completed within several minutes or even seconds in 

microwave. Here we have utilized this technique to the synthesis of pyrazoles in dry 

media 

Table 1 : Microwave-assisted one pot synthesis of 4-(2-hydroxybenzoyl)pyrazoles 
(3a-j) 

3a H 

3b CH, 

3c a 
3d Br 

3e c1 
3f H 

3g CH, 

3h c1 
3i Br 

3J c1 

Ph 

Ph 

Ph 

Ph 

Ph 

Ts 

Ts 

Ts 

Ts 

Ts 

2.0 

1.5 

2.5 

2.0 

4.5 

1 .o 

2.0 

3.0 

1.5 

4.0 

79 

84 

89 

73 

71 

77 

80 

82 

69 

67 

113(113) 

119(121) 

146( 145) 

1 53 (1 54) 

158 

138 

178 

144 

125 

127 

a) 
b) Yields reported after crystallisation. 

All products were characterised by IR, IH NMR & Mass Spectra data. 

A mixture of equimolar amounts of 3-formylchromone (1) and tosylhydrazine was irradiated 

in a microwave oven for 1 minute to give I -tosyl-4-(2-hydroxybenzoyl)pyrazole (30 in 

77% yield. Under similar conditions several substituted 3-formylchromones (1) were 

treated with phenylhydmhe or tosylhydrazine to give 3a-3j. All the products were purified 

by recrystallisation h m  ethanol and characterised by IR, IH Nh4Rand mass spectral data 
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4514 SABITHA, BABU, AND YADAV 

and also by comparing with the authentic samples prepared according to  ported prucedure' 

by two steps. The compounds 3e-3j were reported for the first time. 

Experimental 

Microwave irradiations were carried out using commercial microwave oven (BPL, BMO 

700T), operating at a fkquency 2450 MHz. Melting points were determined on aFischer- 

John's apparatus and are uncorrected. IR and 'H NMR spectra were recorded on 

NICOLET-740 and Gemini-200 instruments respectively. Mass spectra were recorded 

on mass 7070 H or Finnigan Mat 1020B mass spectrometer operating at 70ev. 

General procedure: A mixture of 3-formylchromone (1,2.85m.mol) and phenylhydmzine 

ortosylhydrazine(2.85m.mol) wastakenin25mLco~calflaskandirradiatedinmicrowave 

at an output ofabout 600 Watt for 1-4.5 minutes. The residue was recrystallised in boiling 

ethanol to give yellow crystalline products (3a-3j) in 67-89% yield. 

1-Phenyl-~5-chloro-2-hydroxy-4-methylbenzoyl)py~ole (3e): 

IR (KBr) : 3 126 (br OH), 1634 (CO); 'H NMR(CDC1,) : 6 2.44(s,3H, CH,), 6.94-7.88 

(m, 7H, Ar-H), 8.32 (s, lH, pyrazole H5), 8.44 (s, lH, pyrazole H,), 11.88 (br.lH, 

ArOH); MS (dz) M' : 344; Anal. Calcd. for C,,H,,ClN,O, : C, 59.22; H, 3.80; N, 

8.12;0, 18.56;found:C,59.01;H,3.95;N,8.14;0, 18.48. 

l-Tosyl-4-(2-hydroxybenzoyl)pyrazole (30: 

IR(KBr) : 3120 (br OH), 1630 (CO); 'H NMR(CDC1,) : 6 2.44(s,3H, CH,), 6.95-7.98 

(m, SH, Ar-H), 8.08 (s, lH, pyrazole H5), 8.45 (s, lH, pyrazole H,), 12 (br.lH, ArOH); 

MS ( d z )  M' : 342; Anal. Calcd. for C,,H,,N20,S : C, 59.46; H, 4.40; N, 8.14; 0, 

18.63; S, 9.36; found : C, 59.57; H, 4.28; N, 8.08; 0, 18.68; S, 9.47. 

l-Tosyl-4-(2-hydroxy 5-methylbenzoy1)pyrole (3g): 

IR (KBr) : 3 120 (br OH), 1634 (CO); IH NMR(CDC1,) : 6 2.44(s,3H, CH,), 2.46 (s, 

3H, CH,), 7.25-7.92 (m, SH, Ar-H), 8.08 (s, lH, pyrazole H5), 8.40 (s, lH, pyrazole 
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4-(2-HYDROXYBENZOYL)PYR'lZOLES 4575 

H,), 11.2 (br. lH, ArOH); MS (dz) M' : 356; Anal. Calcd. for C,,H,,N,O,S : C, 60.66; 

H, 4.52; N, 7.86; 0, 17.95; S, 8.99; found : C, 60.70; H, 4.46; N, 7.78; 0, 17.91; S, 

8.83. 

l-Tosyl4(5-chloro-2-hydro~benzoyl)pyrazole (3h): 

IR (Kl3r) : 3 124 (br OH), 1630 (CO); 'HNMR(CDC1,) : 6 2.44(s,3H, CH,), 6.96-7.84 

(m, 8H,Ar-H), 8.08(s, lH,pyrazoleH,), 8.45 (s, lH,pyrmleH,), 11.7(br.lH, ArOH); 

MS (dz) M' : 376; Anal. Calcd. for C,,H,,ClN,O,S : C, 54.18; H, 3.47; N, 7.43; 0, 

16.98; S, 8.50; found : C, 54.22; H, 3.38; N, 7.41; 0, 16.87; S, 8.31. 

l-Tosyl-4-(5-bromo-2-hydroxybenzoyl)pyrazole (3i): 

IR (KBr) : 3122 (br OH), 1633 (CO); 'H NMR(CDC1,) : 6 2.44(s,3H, CH,), 6.92-8.1 

(m, 8H, Ar-H), 8.35 (s ,  lH, pyrazole H,), 8.40 ( s ,  lH, pyrazole H,), 11.72 (br.lH, 

ArOH); MS ( d z )  M' : 421; Anal. Calcd. for C,,H,,BrN,O,S : C, 48.46; H, 3.1 1; N, 

6.64;0, 15.19;S,7.61;found:C,48.37;H,3.15;N,6.72;0, 15.26;S,7.58. 

l-Tosyl-4-(5-chloro-2o-2-hydroxy-4-methylbetuoyl)pyrazole (3j): 

IR (KBr) : 3126 (br OH), 1634 (CO); 'H NMR(CDC1,) : 6 2.40(s,3H, CH,), 

2.45(s,3H,CH3), 6.99-7.98 (m, 7H, Ar-H), 8.12 ( s ,  IH, pyrazole H5), 8.42 ( s ,  lH, 

pyraz.de H3), 10.39 (br.lH, ArOH); MS ( d z )  M' : 391; Anal. Calcd. for C,,H,,ClN,O,S 

:C,55.31;H,3.86;N,7.16;0,16.37;S,8.20;found:C,55.43;H,3.89;N,7.04;0, 

16.41; S, 8.15. 
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