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A new and efficient synthesis of indazole-3-carboxylic acid is reported. The method consists in reacting
B-acetylphenylhydrazine with chloral hydrate and hydroxylamine hydrochloride in acidic medium to afford
N-acetylaminoisonitrosoacetanilide which, in turn, is converted into the title compound by treatment with

sulphuric acid.
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Compounds containing indazole moieties have recently
attracted much attention as they are being used to investi-
gate the role of indazole as indole bioisostere [1]. From a
pharmacological aspect, some indazole derivatives have
stimulated interest due to their application as antifertility
agents [2] and as antiarthritic agents [3].

Indazole-3-carboxylic acid 1 represents a pivotal inter-
mediate [1] for the preparation of biologically active in-
dazole analogues; other derivatives, however, bearing an
oxyalkyl functionalized chain in position 3 of the hetero-
cyclic nucleus have already been synthesized and pharma-
cologically tested [4].

The reported method for obtaining compound 1 in-
volves reacting 2{2"-aminophenyl)-glyoxylic acid (readily
prepared from isatin) with sodium nitrite, followed by
reducing the diazonium salt to the hydrazino group and
cyclization [5]. The overall yields are quite low (33%) and
rather unreliable, probably due to the diazotation step.

To circumvent the diazotation reaction, an alternative
synthetic strategy for indazole-3-carboxylic acid 1 was
planned utilizing, as a precursor, N-acetylaminoisatin 4.
This compound could have been prepared from B-acetyl-
phenylhydrazine 2 following Sandmeyer’s procedure for
the synthesis of isatin [6].

As can be seen by the results (Scheme I), the method we
describe has the advantages of good yield, low cost start-
ing materials and can be easily scaled up.

By reacting compound 2 with hydroxylamine hydrochlo-
ride and chloral hydrate in acidic medium N-acetylamino-
isonitrosoacetanilide 3 was obtained in 80% yield. The
best reaction conditions were the dropping of an aqueous
solution of chloral hydrate into a solution of compound 2
in water containing 1N hydrochloric acid, sodium sulphate
and hydroxylamine hydrochloride at 100°; the reaction
was carried out at this temperature for 10 minutes. The
use of other acids (e.g. acetic acid which leads to a homeo-
geneous reaction mixture at lower temperatures), more
prolonged reaction times, higher concentrations of the
reactants had deleterious consequences on the yield.
Treatment of 3 with concentrated sulphuric acid to pro-
move the Beckmann rearrangement, followed by the hy-

drolysis of the intermediate N-acetylaminoisatin 4 afford-
ed indazole-3-carboxylic acid 1 in 77% yield. Under the
experimental conditions described here, compound 4 was
always contaminated by the final product 1. So no attempt
was made to isolate and purify compound 4, this not serv-
ing our synthetic purposes. A mass spectrum of the crude
product 4 revealed a molecular ion at m/z = 204 followed
by the loss of ketene, thus confirming its structure.

A one-pot synthesis from B-acetylphenylhydrazine was
also run but with lower overall yield (about 35-40%), in-
dicating that the purity of N-acetylaminoisonitrosoacetani-
lide 3 plays an important role.

Scheme 1
NH—NH—C(]CH3 C|3CCH (0H)2 l|\|—NH-COCH3
~a naear C=0
NH,,OH - HC ,
CHNOH
2 3
szsq,
COOH
o™ - Ok
H NHCOCH,
1 4
EXPERIMENTAL

Infrared spectra were recorded on a Perkin Elmer 457 spectrophotom-
eter. Nuclear Magnetic Resonance spectra were measured in deuteriodi-
methylsulfoxide with a Varian XL-200 instrument (200 MHz). Mass spec-
tra were obtained with a 7070 EQ spectrometer (direct inlet, 70 eV). Melt-
ing points were determined with a Biichi 510 apparatus and are uncor-
rected. Microanalyses were carried out in the microanalytical laboratory
of our department using a Perkin-Elmer 240 instrument.

N-Acetylaminoisonitrosoacetanilide, 3.

A suspension of B-acetylphenylhydrazine [7] (10.0 g, 0.066 mole),
hydroxylamine hydrochloride (15.0 g, 0.216 mole), sodium sulphate (61.6
g, 0.434 mole) in water (200 ml) containing 1V aqueous hydrochloric acid
(67 ml) was heated to 100°. To the homogeneous solution, a solution of
chloral hydrate (13.2 g, 0.079 mole) was rapidly dropped into the reaction
mixture and allowed to react at 100° for 10 minutes. After cooling at
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room temperature, the solvent was evaporated to half volume. On stand-
ing in the refrigerator, a pale yellow solid precipitated. After filtration in
vacuo, washing with water and drying, N-acetylaminoisonitrosoacetani-
lide 3 (11.6 g, 79%) was obtained, mp 135°; ir (nujol): 3290, 1690, 1669
cm™'; 'H-nmr (deuteriodimethyl sulfoxide): 200 MHz, 6 12.17 (m, 1H),

10.90 (m, 1H), 7.80 (m, 1H), 7.40-7.20 (m, 5H), 1.95 (s, 3H); ms: (70 eV) m/z-

(relative intensity) 221 (M*, 10), 179 (40), 176 (95), 150 (75), 107 (100), 91
(90).

Anal. Caled. for C,,H;;N,0;: C, 54.30; H, 4.98; N, 19.00. Found: C,
54.25; H, 4.96; N, 18.95.

Indazole-3-carboxylic Acid 1.

N-Acetylaminoisonitrosoacetanilide 3 (10.0 g, 0.045 mole) was added
portionwise to 96% sulphuric acid (50 ml) at 55°. The reaction mixture
was warmed at 85° and reacted at this temperature for 15 minutes. After
cooling, the solution was poured into ice (140 g) and the resulting suspen-
sion refluxed for 2.5 hours. The precipitate was filtered, washed with
water and crystallized from glacial acetic acid. Pure indazole-3-carbox-
ylic acid (5.7 g, 77%) was obtained, mp 267-268°; ir (nujol): 3200, 1680
cm™; ‘H-nmr (deuteriodimethyl sulfoxide): 200 MHz, & 8.07 (m, 1H), 7.65
(m, 1H), 7.42 (m, 1H), 7.26 (m, 1H); *C-nmr (deuteriodimethyl sulfoxide):
200 MHz, 6 163.9 (s), 141.1 (g), 136.0 (s), 126.6 (d), 122.7 (d), 122.4 (s),
121.3 (d), 111.1 (d); ms: (70 eV) m/z (relative intensity) 162 (M*, 100), 145
(28), 118 (27), 91 (8) [8].

Anal. Caled. for C,H,N,0,: C, 59.26; H, 3.70; N, 17.28. Found: C,
59.20; H, 3.68; N, 17.21.

Vol. 26

Acknowledgment.

The authors thank Professor G. Jommi for the helpful discussions and
CNR (Consiglio Nazionale delle Ricerche, Rome) for financial support.

REFERENCES AND NOTES

[1] P. Fludzinski, D. A. Evrard, W. E. Bloomquist, W. B. Lacefield,
W. Pfeifer, N. D. Jones, J. B. Deeter and M. L. Cohen, J. Med. Chem., 30,
1535 (1987).

[2] F. Coulston, Chemotherapy, 27, 98 (1981); Chem. Abstr., 96,
28667); S. Francavilla, C. De Martino, G. Cordeschi, M. Martini, G. Pro-
perzi, S. Moscardelli, A. Campana, P. Scorza Barcellona and A. Fabbrini,
Int. Congr. Ser.-Excerpta Med., 716, 289 (1986); Chem. Abstr., 106,
169232 (1987).

{3] G. Alunni Bistocchi, G. De Meo, M. Pedini, A. Ricci, H. Brouilhet,
S. Boucherie, M. Rabaud and P. Jacquignon, Farmaco, Ed. Sci., 36, 315
(1981).

[4] G. Palazzo, US Patent, 3,318,905 (1967); G. Palazzo, US Patent,
3,470,194 (1969).

[5] H. R. Snyder, C. B. Thompson, R. L. Hinman, J. 4m. Ckem. Soc.,
74, 2009 (1952).

[6] P. Sandmeyer, Helv. Chim. Acta, 2, 234 (1919).

[7] P. Bouchet, J. Elguero, R. Jacquier and J. M. Pereillo, Bull. Soc.
Chim. France, 2264 (1972).

[8] This compound has been already reported (see reference [5]), but
no spectral data were given.



