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ABSTRACT: Synthesis of substituted 3-hydroxy-1H-indazole by one pot condensation benzoate and hydrazine
under solvent free condition in the presence of glyoxy;ic acid. The developed methodology highlights the use of ul-
trasonic irradiation as non conventional sources. The catalyst used is readily available and cost effective which

makes the method more green and efficient.
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INTRODUCTION: Our research work focous on
indazole ring found use in biology, catalysis, and me-
dicinal chemistry. Indazole show a range of biological
activities such as antihypertensive properties, HIV
protease inhibition, antitumor activity, analgesic ac-
tivities and anti-arrhythmic1-6. Our interest is to syn-
thesized 3-hydroxy-1H-indazole which is a biologi-
cally active molecules used in pharmaceuticals as
antidepressants and contraceptives. Many latest meth-
odologies have been developed for the synthesis but
they are limited in scope and the reaction conditions
are hard and costly7,8. Here we are interested to use
glyoxalic acid as it is a strong acid with excessive
large applications such as Diels Alder reaction9, de-
portation of oximes10 and for the synthesis of imida-
zoles.™

With reference to our previous work on ultrasound
irradiated synthesis which is important technique in

(@]

synthetic organic chemistry. It has been used as a sig-
nificant energy source for the organic reactions.
Which consist of easy experimental procedure, highly
selective and clean reaction12, 13.

MATERIALS AND METHODS:

Procedure for the synthesis 3-hydroxy-1H-indazole
(3a-h): A mixture of benzoate (1a-h) (1.0 mmol) and
hydrazine (2) (1.2 mmol) was taken in RBF to that
glyoxalic acid (5 mol%) was added and then after the
RBF was kept into the ultrasonic water bath, and was
irradiated at 40% of the power of the ultrasonic bath at
rt. By using TLC the progress of the reaction was
monitor. After complete conversion, the reaction mass
was poured on crushed ice. The obtained solid was
filtered, washed with water and dried. The crude com-
pound was crystallized using DMF-Ethanol.

OH
A OMe = N
R H ))))),CHOCOOH (5 mol%) S N
o~ ° R'—N—NH, RG N
|'Q.
1 2 3a - 3g
Where,

R = CI, OMe, NO,, H.

R' = Ph-CHy-, H

[Scheme: Synthesis of 3-hydroxy-1H-indazole using glyoxalic acid under ultrasound irradiation.]
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Table 1: Synthesis of 3-hydroxy-1H-indazole using glyoxalic acid, under ultrasound irradiation.

Comp. R’ Product M.P (oC) Yield (%)a
OH
cl {
3a N
Ph-CH2- N 205 -206 80
OH
3b H @N 249 - 251 78
N/
H
OH
3c Ph-CH2- N 248 -250 78
OH
cl {
3d H N 204-205 82
N/
H
OH
MeO\CE\(N
3e Ph-CH2- N 187- 188 83
OH
o
3f Ph-CH2- N 167 - 168 90
OH
3g H /@N 243 - 244 86
O,N N

Compound 3d: Yield 93%; Brown ; mp 165-169 C.
FTIR Model RZX (Perkin Elmer) cm-1: 3651 (O-H
str., Alcoholic), 1552 (C=N str., Indazolyl), 1315 (C-N
str. Indazolyl),1251 (C-O str., Etheral);1H-NMR (400
MHz, CDCI3): 6 5.31 (s, 2H, Benzyl), 6.95-7.63 (m,
9H, Ar-H), 10.62 (s, 1H, O-H) ppm;13C-NMR (100
MHz, CDCI3): & 51.25, 109.12, 112.73, 118.48,
120.02, 120.02, 126.86, 126.86, 127.13, 127.22,
128.22, 137.80, 141.20, 154.53ppm;MS (ESI, m/z):
calcd for C14H12N20O (M + H+) 224.095; found:
225.0839.

RESULTS AND DISCUSSION: The synthesis of 3-
hydroxy-1H-indazole using readily available starting
materials, such as benzoate and hydrazine. The use of
glyoxalic acid as a catalyst and media for the synthesis
makes the method more cost effective. Here, we have
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noted that the conversion takes place in less time with
respect to benzoate as the donating group increasing and
as we have noticed that if there is any strong withdraw-
ing group present than the conversion is less (Table 1,
3c) . The reactions were carried out at room temperature
for 30 min .The progress of the reaction was monitored
by TLC. Various benzoates (1a-g) could give target 3-
hydroxy-1H-indazole through the same action (3a-g).
And the use of ultrasound irradiation as a non-
conventional source has played a key role in the synthe-
sis as compared to other conventional methods.

CONCLUSION: In conclusion, we have investigated a
simple, highly efficient, and environmentally friendly
method for the synthesis of substituted 3-hydroxy-1H-
indazole. Here, the use of glyoxalic acid works as an
excellent catalyst. The use of ultrasound irradiation as a
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non-conventional source has played a key role in the
synthesis. And the further use of the methodology for the
synthesis of other useful heterocycles is going on our
laboratory.

ACKNOWLEDGEMENTS: We are thankful to the
Head of place of Research, Government Science Col-
lege, Gadchiroli, 442605 and Indraraj Arts, Commerce
and Science College, Sillod, Aurangabad, 431112 for
their support.

REFERENCES:

1.

Digambar, D. Gaikwad., Archana, D.
Chapolikar.,Chandrashekhar, G. Devkate., Khandu,
D. Warad., Amit, P. Tayade., Rajendra, P. Pawar.,
Abraham, J. Domb. (2015) Synthesis of indazole
motifs and their medicinal importance: An overview,
Eur. J. Med. Chem., 90, 707-731.
DOI:10.1016/j.ejmech.2014.11.029

Cerecetto, H., Gerpe, A., Gonzéalez, M., Arén, V. J.,
de Océriz, C.O. (2005) Pharmacological properties
of indazole derivatives: recent developments, Mini-
Rev. Med. Chem. 5, 869.
DOI:10.2174/138955705774329564

Runti, C., Baiocchi, L. (1985) The dictionary of
drugs: chemical data: chemical data, structures and
bibliographies Int. J. Tissue React. 7, 175.
https://www.ncbi.nlm.nih.gov/pubmed/3899968.
Keppler, B. K., Hartmann, M. (1994) New tumor
inhibiting metal complexes, chemistry and antitumor
properties. Met.-Based Drugs, 1, 145. DOI:
10.1155/MBD.1994.145

Sun, J.-H., Teleha, C. A., Yan, J.-S., Rodgers, J.
D.,Nugiel, D. A. (1997) Efficient Synthesis of 5-
(Bromomethyl)- and 5-(Aminomethyl)-1-THP-
Indazole, J. Org. Chem. 62, 5627. DOI:
10.1021/j0970375b.

De, Lena, M., Lorusso, V., Latorre, A., Fanizza, G.,
Gargano, G., Caporusso, L., Guida, M., Catino, A.,
Crucitta, E., Sambiasi, D., Mazzei, A. (2004) Risk
factors of treatment-related death in chemotherapy

_—

A

)

E RESEARCH CO

10.

11.

12.

13.

J. Biol. Chem. Chron. 2019, 5(3), 179-181 (Special Issue: ETCMS-2019)

and thoracic radiotherapy for lung cancer, Eur. J.
Cancer. 37, 364. DOI: 10.1016/j.ejca.2004.02.031
Rob, C. Wheeler., Emma, Baxter., lan, B. Campbell.,
Simon, J. F. Macdonald. (2011) A General, One-Step
Synthesis of Substituted Indazoles using a flow reac-
tor Org. Process Res. Dev. 15, 565-569. DOI:
10.1021/0p100288t.

Baskin, J. M., Barder, T. E.; Buchwald, S. L. (2004)
Copper diamine catalyzed N-Arylation of pyrroles,
pyrazoles, Indazoles, Imidazoles, and Triazoles,
J.0rg. Chem. 69, 5578-5587. DOLl:
10.1021/jo049658b.

Jacques, A.; Nadege, L. (1998) Hetero Diels-Alder
Reaction with Aqueous Glyoxylic Acid: An Experi-
ment in Organic Synthesis and 2-D NMR Analysis
for Advanced Undergraduate Students. J. Chem.
Edu. 75, 1285.DOI: 10.1021/ed075p1285.

Chavan, S., Soni, P. (204) A facile deprotection of
oximes using glyoxylic acid in an aqueous medium,
Tetrahedron Lett. 45, 3161.DOI:
0rg/10.1016/j.tetlet.2004.02.049

K. F. Shelke., M. S. Shingare et al. (2008) Micro-
wave-Induced One-Pot  Synthesis Of 2,4,5-
Triarylimidazoles Using Glyoxylic Acid As A Cata-
lyst Under Solvent-Free conditions, Rasayan Journal
of Chemistry, 1 (3), 489.

Chandrashekhar, G. Devkate.,, Ajay M Patil.,
Khandu, D. Warad., Mahendra, B. Bhalerao.,
Digambar, D. Gaikwad., Mohammad, Idrees, M.
Siddique. (2017) Ceric (IV) Ammonium Nitrate
Catalyzed Highly Efficient Synthesis Of 3-
Aminoindazole And Their Antibacterial Screening,
International journal of research in pharmacy and
chemistry, 7(4), 513-517.
http://www.ijrpc.com/files/04-10-17/19.pdf.
Chandrashekhar, G. Devkate., Khandu, D. Warad.,
Mahendra, B. Bhalerao., Digambar, D. Gaikwad.,
Mohammad, Idrees, M. Siddique. (2017) One Pot
Three Component Synthesis of 2,4,5-triaryl-1H-
imidazole Using PEG-400 and their Antibacterial
Screening, Der Pharmacia sinica, 8(2), 23-27..

181




