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Abstract

A simple extremely fast and efficient approach for the synthesis of substituted indazole in
good to excellent yield catalyzed by using silica sulfuric acid (SSA) in DMSO solvent at room
temperature. This is solid state reaction have been attracting the synthetic organic chemist as
they provided enhance reaction rates, less environmental pollution, greater selectivity, cleaner
products and manipulative simplicity. Various indazoles are obtained in moderate to excellent
yield.
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1. Introduction

Indazole derivatives are pharmacologically important compounds as their ring system forms
a large number of drug molecules. These drug molecules are granisetron, SHT; receptor
antagonist and also used as an anti-inflammatory and anti-emetic in cancer chemotherapy [1].
Recently, various methods have been reported for the synthesis of substituted indazoles using
polyphosphoric acid [2], chromium tricarbonyl complex [3], NaHSOs;/ DMF [4], Pd-catalyzed
intramolecular amination reaction of N-tosylhydrazones trimethylsilylindazole [5],
trimethylsilylindazole/CsF  [6], 3-carboxyindazole [7], indazole-N-oxides via 1,7-
electrocyclization of azomethine ylides [8], Palladium-catalyzed intramolecular amination of
aryl halides [9, 10].

Synthesis of indazoles has been also done by the condensation of ortho fluorobenzaldehydes
and its ortho methyloxime with hydrazine [11] , 3-substituted indazoles and benzoisoxazoles via
Pd-catalyzed cyclization reactions [12], cyclisation of ortho-substituted aryl hydrazones having
halogens, NO,, OMe, and OMs [13], bi and trisustituted indazole [14, 15] and certain other
method has been also reported [14-20]. In continuation of studies on indazoles synthesis using
DMSO-I, [21], we herein reporting the silica sulfuric acid (SSA) as an efficient catalyst for the
preparation of substituted indazoles.
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SiO5—OH + CISO3H—> Si05s—0SOzH + HCl*

2. Experimental

All the melting points were determined in open capillaries and uncorrected. TLC is
routinely checked on silica gel coated plates. IR spectra were recorded in KBr pellets on a
Perkin-Elmer F.T.LR.; PMR spectra were recorded on Perkin-Elmer Jeol FX 90 QC 300MHz
instrument in CDCl;. PMR chemical shifts are reported in & values using tetramethyl silane
(TMS) as standard.

2.1. Typical procedure for the synthesis of 1H-Indazole

A mixture of salicyldehyde 1.22 g (10 mmol), hydrazine hydrates 1 g (20 mmol) and
catalytic amount of silica sulphuric acid 40 mg (1 mmol) in DMSO (5 mL) was stirred for 2
hours at room temperature. The progress of reaction was monitored on TLC. After completion of
reaction, the reaction mixture was poured onto crushed ice and further stirred for 30 minutes.
The reaction mixture was extracted with diethyl ether (3X10 mL). After evaporation of the
solvent, the desired crude product was recrystallized in ethanol.

3. Results and discussion

In a condensation reaction ortho-hydroxy aromatic aldehydes or acetophenone and hydrazine
hydrate in DMSO were stirred at room temperature with catalytic amount of silica sulphuric
acid. Progress of the reaction was monitored by TLC. After completion of the reaction, by usual
workup substituted indazoles was afforded in 80% of yield. To evaluate the utility of procedure,
a variety of substituted indazoles were also synthesized using the same protocol. The results and
physical data are listed in Table 1.
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The synthesis of indazoles has been demonstrated in different solvents like methanol,
ethanol, acetonitrile, toluene, THF, DMF and DMSO. The reactions in DMSO affords good yield
of indazoles as compare to the other solvents using catalytic amount of silica sulphuric acid.

In summary, we have been demonstrated an efficient and mild protocol for the synthesis of
substituted indazoles in DMSO using catalytic amount of silica sulphuric acid in excellent yields
at room temperature. The reaction proceeds effectively at room temperature and no undesirable
side products were obtained. In comparison to the reported methods, this protocol is fast and
offering good yields of the products.

3.1. Spectral Data

All the products were characterized by IR, NMR and compired to authentic samples. 1H-
indazole (1 and 2)
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M. F.: C;HgN,, Yield 80 %, m.p. 147 °C, IR (cm™): 3424, 1689, 1571, 'H NMR (8): 6.95
(1H, q, Ar-H) 7.03 (1H, q, Ar-H) 7.35 (1H, t, Ar-H) 7.37 (1H, t, Ar-H) 8.25 (1H, s) 8.79 (1H, s,
NH, D,0, exchangeable).

Rs
B
/
N
R; H
Table 1
Subsistent, yields and m.p. for the compounds.
Entry R R, R; R4 m.p. °C (Lit.) % Yield
1 H H H H 147 [16] 80
2 H H H H 147 [16] 90
3 H H H NH, 205 [21] 85
4 H H NH, H 175 [21] 87
5 H H H NO, 180 [17] 75
6 H H NO, H 208 [21] 78
7 Me OH H H 210 [19] 92
8 Me OMe H H 132 [19] 90
9 Me H H H 115[18] 87
10 Me OMe H OMe 205 [19] 90
11 Me H Me H 220 [21] 84
12 Me Me H Me 208 [21] 90
13 Me H Cl H 265 [21] 84
14 Me H H Cl 252 [21] 87

3.1.1. 3-Methyl-6-methoxy indazole (8)

M. F. : CoH (N0, Yield 90%, m.p. 132 °C, IR (cm™): 3427, 1623, 1596, 1525 'H NMR (8):
2.67 (3H, s, CHs) 3.87 (3H, s, OCH3) 6.60- 7.67 (3H, m, Ar-H) 8.56 (1H, s, NH, DO,
exchangeable)

3.1.2. 3-Methyl indazole (9)

M.F. : CgHsN, Yield 87%, m.p. 115°C, IR (cm™): 3442, 1602, 1560 "H NMR (8): 2.61 (3H, s)
6.94 (1H, t, Ar-H) 7.02 (1H, q, Ar-H) 7.37 (1H, g, Ar-H) 7.63 (1H, t, Ar-H) 8.27 (1H, s, NH,
D,0 exchangeable).

3.1.3. 3-Methyl-4,6-dimethoxy indazole (10)

M.F. : C1oH2N2O5, Yield 90%, m.p 205 °C, IR (em™): 3382, 1636, 1602, 1531, 'H NMR (8):
2.87 (3H, s, CHs) 4.14 (3H, s, OCH3) 4.24 (3H, s, OCHj3) 6.67-6.94 (2H, m, Ar-H) 8.92 (1H, s,
NH, D,0, exchangeable).

3.1.4. 3, 5-Dimethyl indazole (11)

193




D.D. Gaikwad & R.P. Pawar / J. Iran. Chem. Res. 3 (2010) 191-194

M. F. :CoH oNy, Yield 84%, m.p. 220 °C, IR (cm™): 3424,1670,1510 , "H NMR (3): 2.61 (3H,s)
2.67 (3H, s, Ar-CHs) 6.95 (1H,d,Ar-H) 7.20 (1H,dd,Ar-H) 7.30 (1H,d, Ar-H) 7.40 (1H,s,NH,
D,0 exchangeable).

3.1.5. 3-Methyl-5-Chloro indazole (12)

M. F.: CioH;2Ny, Yield 90%, m.p. 208 °C, IR (cm'l): 3476, 1622, 1597, 1445 '"H NMR (9):
2.64 (3H, s, CH3) 2.88 (3H, s, Ar-H) 2.94 (3H, s, Ar-CH3), 7.45 (2H, d, Ar-H) 7.87 (1H, s, NH,
D,0, exchangeable).

3.1.6. 3-Methyl-4-Chloro indazole (13)

M.F.: CsH;N,Cl Yield 84%, m.p. 265°C, IR (cm™): 3428, 1602, 1560, 'H NMR (3): 2.30 (3H,
s) 6.99 (1H, d, Ar-H) 7.33 (1H, d, Ar-H) 7.906 (1H, dd, Ar-H) 7.66 (1H, s, NH, D,O
exchangeable)
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