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A B S T R A C T 
 
 
We have demonstrated novel and eco-friendly acceptable green methods for the 
synthesis of numerous 1-H-indazole by grinding protocol using NH4Cl  milder 
acids in an EtOH solvent.  The substituted 1-H-indazole synthesized from the 
grinding of ortho-hydroxybenzaldehyde with hydrazine hydrate in an Ethanol 
solvent and NH4Cl  milder acids.  The methods give good yield within less time. 
The protocol is practically green, milder, higher yield, with short reaction times.   
 

  

Introduction 

ndazole is aheterocyclicaromaticorganic 
compound1. Indazole derivatives spread a 
broad variety of biological activities.[1] 
heteroatom compounds moiety has resulted 

in the finding of potent HIV protease agonist [2], 
aldolreductase inhibitors, serotonin receptor 
antagonists, and acetylcholinesterase 

inhibitors[3], anti-inflammatory[4], antitumor 
[5], and anticancer [6] agents, and serotonin 5-
HT3 receptor antagonists [7]. The numerous 
methods for the synthesis of indazole have been 
reported in the literature. Indazole with 
cyclohexanone ring show antimicrobial 
antitubercular activity Brian S. Brown et al., [8], 
Indazole derivatives with aryl group on the 5 or 
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6 position have been synthesized and analyzed 
as potent, inhibitors of proteins kinase[9] or 
selective glucocorticoid receptor agonists and 
antagonists[10]. The indazole scaffolds are one 

of the significant bioactive molecules, drug, and 
natural products.  

Some of the natural products and biologically 
active indazole Show in (Figure 1).   

 

Figure 1. Biologically active various molecules with an indazole moiety 

Synthesis of indazole by cyclization of 
hydrazone of substituted acetophenones and 
benzophenones in polyphosphoric acid PPA 
11.Use of Michael reaction for the preparation of 
indazole achieved by 1,3-dipolar cycloaddition of 
nitrile imines to benzyne is described by John et al 
2010 [12]. Diels alder reaction synthesized 
indazole by 3+2 cycloaddition between arynes 
generated from silylaryltriflates and various 
diazomethane derivatives,it shows different 
yields at different substituent[13]. A immense 
variety of substituted indazoles were prepared 
via palladium-
catalyzedintramolecularamination of aryl 
halides. Similarly, natural products Nigellidine, 
Nigeglanine, and Nigellidine are prepared by 
palladium catalyzed cyclisation.[14, 15] The 
treatment of FeCl3/O2  with hydrazones 
derivative, the formation of 1H indazole proceed 
via the C-H activation and new C-N bond 
generation.  From this activation reaction, the 

corresponding 1,3-diaryl-substituted indazoles 
are produced with a very good yield with milder 
reaction condition[16]. The indazole also 
prepared via the coupling reaction using CuBr2 
the condensation reaction followed by 
coupling/deacylation with the help of CuBr2 and 
L-proline catalyst get substituted 3-
aminoindazoles the present protocol is normal 
with moderate yield[17] Next the substituted 
novel derivatives also prepared via the 3+2 diels 
alder reaction between the arynes with 
hydrazones. The various condition was used for 
the for the 3+2 diels reaction with -
tosylhydrazones and N-aryl/alkyl hydrazones, 
the yields of indazole was moderate to good[18]. 
We have synthesized various 1-H-indazole 
derivatives by our methods[19]. In the pursuit of 
developing novel antimicrobial agents, herein 
we demonstrate the preparation of some novel 
hybrids indazole moiety to investigate their 
potential antimicrobial activities. Our research 
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group is always interested in finding new 
heterocyclic compounds for biological testing 
[20-28]. The main objective of our continuous 
research is to find out new leads molecules with 
potential antimicrobial activities.  

Experimental 

Materials and methods: 

All the General reagents were easily available 
and applied for research without purification. 
The required chemicals and catalysts were 
obtained from, Alfa Aesar Sigma, Avra chemical,  
across organics and fine chemicals. the 
purification of compounds was performed over 
the chromatography using silica gel (100‐200 
mesh). The spectral data generation 
tetramethylsilane (TMS) was used as internal for 
NMR.  The spectrometer was used for the FT‐IR 
data collection.  The AcquityQda detector, 2489 
UV/ Vis detector was used to measure the Mass 
of new compounds. For the measuring GC-MS 
data  Autoinjector Shimadzu GC/MS machine 
was used.  

Step I:- Typical procedure for the synthesis of 
hydrazone derivatives A 

A mixture of 1-(2-hydroxyphenyl)propan-1-one 
(1 Equiv.), hydrazine hydrates(2 Equiv.) in EtOH 
was taken in silica dish and reaction mixture 
grinder properly for 30 min. The reaction was 
monitored over the TLC and checked for the 
reaction finished. Once the TLC indicate the 
completion of the reaction the reaction mixture 
was poured into the cold water and mixed well 
the formed solid which was the filter, 
recrystallized from appropriate solvent to afford 
pure hydrazone derivatives.   

Step II:- Typical procedure for the synthesis of 1H-
Indazole derivatives.   

Hydrazone derivatives1-(2-
hydroxyphenyl)propan-1-one 1mole in EtOH 
and NH4Cl (2 Equiv.), the reaction mixture 
grinder properly for 30 min. The complication of 
the experiment was checked by  TLC, the crude 
whole reaction mass was poured into the ice-

cold water and purified ethanol to afford pure 3-
ethyl 1H-indazole.  

3-ethyl-1H-indazole (4C)colorless solid, mp 
75-78°C. 1H NMR (400 MHz, CDCl3) δ 8.90 (brs, 
1H), 7.50 (d, J = 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 
1H), 7.15 (t, J = 4.0 Hz, 1H), 6.98 (t, J = 6.0 Hz, 1H), 
2.85 (q, J = 6.0 Hz, 2H), 1.43(t, J = 6.0 Hz, 3H); ES-
MS (m/z) 147.0924. [M+1]+. 

Synthesis of 5-Methyl-3-phenyl-1H-
indazole(4H):, 1.59 g, 80% yield. 1H NMR 
(DMSO-d6) δ 8.21 (d, 2H), 8.21 (br s, 1H), 7.65-
7.78 (m, 3H), 7.43 (t, 1H), 7.30 (d, 1H), 2.50 (s, 
3H); ES-MS (m/z) 209 [M+1]+. 

Result and Discussion  

The initial precursor hydrazone derivatives 1A-
4A were prepared by the reaction ortho-
hydroxyl-aldehyde or ortho-Chloro-aldehyde 
with hydrazine hydrate in an ethanol solvent 
(Scheme 1). Then, we move towards the 
synthesis of 1H-indazole , The hydrazone 
derivatives further grinded with ammonium 
chloride in ethanol solvent to afford desired 
compounds. Initially, when the hydrazone 
derivatives were grinded with 0.25 Equiv. of 
ammonium chloride (Table 2, entry 2), TLC 
shows the formation of the new spot was 
generated, mean conversion of reactant into 
compounds was generated. All the novel 
synthesized moieties were refined by 
chromatographic techniques and all novel new, 
pure compounds are analyzed by using spectral 
techniques like NMR IR, Mass, and GC-MS 
methods.  The NMR spectra of 4A displayed a 
clear NMR peak at 8.21 ppm for 1H and no peak 
was observed for the OH proton. Next, the 
carbon 13C, NMR spectrumshowed the 
distinguished sharp peak it was the absence of 
one C=O group, which means the desired 
compounds were observed. The detailed 
characterization of the spectral analysis 
indicates the generation of compound 4A with 
40% yield (Tabe1, Entry 4). later, we had to 
apply 50% ammonium chloride (NH4Cl) at room 
temperature to give 55% of product 2A (Table 1, 
entry 4). Increasing the mole% of NH4Cl up to 
200% at room temperature produced the 
desired product with 85% yield (Table 1, entry 
4).  
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Table 1. Optimization reaction condition for the conversion of 3A to 4A 

 
 
 

Sr/No Reagent Equiv. solvent Product 
1 NH4Cl - Ethanol no 
2 NH4Cl 0.25 Ethanol 30 
3 NH4Cl 0.25 Methanol 20 
4 NH4Cl 0.50 Ethanol 55 
5 NH4Cl 0.50 Methanol 32 
6 NH4Cl 1.00 Ethanol 70 
7 NH4Cl 2.00 Methanol 45 
7 NH4Cl 2.00 Ethanol 85 

When the experiment was performed with 
methanol solvent, we found that the indazole 
product was quite less as compared to the 
ethanol solvent. When, the 0.25 Equiv, of 
ammonia, grinded win the presence 0.25 Equiv. 

of NH4Cl produce indazole with 20% similarly, 
increasing in the mole % of ammonium chloride, 
When the 2.00 Equiv. of   NH4Cl was used for the 
conversation of hydrazone to indazole, 45% 
yield was observed.   

 

Scheme 1. Preparation of hydrazone derivatives 
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Scheme 2.Preparation of 1H-Indazole derivatives 

Finally, the developed protocol conditions in 
our hand, with the help of obtained 
methodology, we moved towards the finding the 
scope of the protocol with a variety of ortho-
hydroxy aldehyde. The series of ortho-hydroxy 
aldehyde having various substituents, group on 
the aryl rings was grinded with the developed 
methodology  for up to 30 min of reaction time, 
obtaining expected final compounds with 80-
88% yield.  Accordingly, substrates bearing 

halogen methylsubstituentsoffered excellent 
yields (up to 88%) (Table 2, 3). The present 
protocol was new for the synthesis of novel 
series of substituted 1H-indazole derivatives as 
compared with the literature reported methods., 
this methods is greater in terms of yields time, 
handling, temperature, and efficiency[10]. The 
application of these compounds in the designing 
of new biologically important molecules is 
underway. 

Table 2. Physicochemical data of 1-H-indazole derivatives 
Sr/No Product M.P. Yield Sr/No Product M.P. Yield 

1 

 

128-130 80 5 

 

168-171 92 

2 

 

140-141 89 6 

 

112-115 83 

3 

 

133-136 79 7 

 

225-228 89 

4 

 

142-144 88 7 

 

182-185 92 

 
Mechanism  

The mechanism was predicted based on the 
literature [29-30], Here the ammonium chloride 
initiate the reaction of aldehyde and hydrazine 
hydrate produce compound 1. The acidic nature 
of ammonium chloride, triggers the activation of 
the aldehydic carbonyl group. The ammonium 
chloride a mild acid can activate the carbonyl 

group via hydrogen bonding to enhance the 
nucleophilic attack of hydrazine hydrate to give 
2 hydrazone intermediate (Scheme 3) [29]. 
Under the milder acidic condition, the phenolic 
group undergoes tautomerization gives to a 
keto-hydrazine 3. Compound 3 undergoes 
dehydrogenation subsequently giving the 
desired product 6 (Scheme 3).   
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Scheme 3. Mechanism of indazole formation  

Conclusions 

This study demonstrates a novel, efficient, 
method for the synthesis of 1H-indazole 
derivatives. We have synthesized a series of 1H-
indazole derivatives by the classical method. The 
required indazole was prepared by the reaction 
of hydrogen derivatives with NH4Cl milder acid 
under ethanol solvent conditions. Along with, 
The methods has many benefits like a generality, 
high yields with pure compounds, fewer 
reaction times, ecofriendly-greener, low-cost, 
easy experimental procedure, normal work-up, 
and procedures.  

Acknowledgments 

The author is thankful to Dr. D. Y. Patil ACS 
College Pimpri Pune for the encouragement and 
providing research Facility.  

Funding  

No funding was received for the exploration 
work.  

Conflict of Interest 

The authors declared that they do not have any 
conflict of interest regarding this research 
article 

Orcid:  

MilindGaikwad: 
 https://orcid.org/0000-0001-5917-6455 
RavinaJadhav: 
https://orcid.org/0000-0002-8882-7234 
Monika dalvi:  
https://orcid.org/0000-0003-3916-729X 
Anil Nagane: 
https://orcid.org/0000-0002-8249-5443 
 
References: 

[1]  A. J. Souers, J. Gao, M. Brune, E. Bush, D. 
Wodka, A. Vasudevan, A. S. Judd, M. Mulhern, S. 
Brodjian, B. Dayton, R. Shapiro, L. E. Hernandez, 
K. C. Marsh, H. L. Sham, C. A. Collins, P. R. Kym, J. 
Med. Chem., 2005, 48, 1318-1321. [Crossref], 
[Google Scholar], [Publisher] 
[2]  Z. Lv, Y. Chu, Y. Wang, HIV AIDS (Auckl) 
,2015, 7, 95–104. [Crossref], [Google Scholar], 
[Publisher] 
[3]  N. Kaur, Current Organic Synthesis., 2018, 
15(7), 940-971. [Crossref], [Google Scholar], 
[Publisher] 

https://orcid.org/0000-0001-5917-6455
https://orcid.org/0000-0002-8882-7234
https://orcid.org/0000-0003-3916-729X
https://orcid.org/0000-0002-8249-5443
https://doi.org/10.1021/jm0490890
https://scholar.google.co.in/scholar?q=Identification+of+2-(4-Benzyloxyphenyl)-N-+%5B1-(2-pyrrolidin-1-yl-ethyl)-1H-indazol-6-yl%5Dacetamide,+an+Orally+Efficacious+Melanin-Concentrating+Hormone+Receptor+1+Antagonist+for+the+Treatment+of+Obesity&hl=en
https://pubs.acs.org/doi/10.1021/jm0490890
https://doi.org/10.2147/HIV.S79956
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=HIV+protease+inhibitors%3A+a+review+of+molecular+selectivity+and+toxicity&btnG=
https://www.dovepress.com/hiv-protease-inhibitors-a-review-of-molecular-selectivity-and-toxicity-peer-reviewed-fulltext-article-HIV
https://doi.org/10.2174/1570179415666180815144442
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Copper+Catalysts+in+the+Synthesis+of+Five-membered+N-polyheterocycles&btnG=
https://www.eurekaselect.com/article/92397


 

 

2022, Volume 2, Issue 1 

            

    11 

[4] J. P. Villanueva, L. Mulia, I González-Sánchez, 
JF Palacios-Espinosa, OSoria-Arteche, TDRSainz-
Espuñes, MACerbón, K Rodríguez-Villar, AK 
Rodríguez-Vicente, M Cortés-Gines, ZCustodio-
Galván, DB. Estrada-Castro, Molecules., 2017, 
22(11), 1864. [Crossref], [Google Scholar], 
[Publisher] 
[5] W. Wei, Zhihao Liu, Xiuli Wu,CailingGan, 
Xingping Su, Hongyao Liu, HanyunQue, Qianyu 
Zhang, QiangXue, Lin Yue,Luoting Yu, Tinghong 
Ye, RSC Adv., 2021, 11, 15675-15687, [Crossref], 
[Google Scholar], [Publisher]  
[6]  T. Yakaiah, C. Kurumurthy, B. P.V. 
Lingaiah,B.Narsaiah, R. Pamanji, L. R. Velatooru, 
J. Venkateswara Rao, S. Gururaj, T. 
Parthasarathy, B. Sridhar, Med. Chem. Res., 2012, 
21, 4261. [Crossref], [Google Scholar], 
[Publisher] 
[7]  I. Fujiwara, N. Yoshida, S. Kato, Chem. Pharm. 
Bull.,1995, 43, 1912. (b). D. W. Robertson, W. 
Bloomquist, M. L. Cohen, L. R. Reid, K. Schenck, 
D.T. Wong, J. Med. Chem., 1990, 33, 3176. 
[Crossref], [Google Scholar], [Publisher] 
[8] D. H. Vyas, S. D. Tala, J. D. Akbari, M. F. Dhaduk, 
H. S. Joshi, Ind. J. of chem. B., 2009, 48, 1405- 
1410. [crossref], [Google Scholar], [Publisher] 
[9] Yates, C. M. Brown, P. J. Stewart, E. L. Patten, 
C. Austin, R. J. H. Holt, J. A. Maglich, J. M. Angell, D. 
C. Sasse, R. Z. Taylor, J. Med. Chem. 2010, 53, 
4531-4544.  [Publisher][Google Scholar]  [ 
crossref]  
[10] J. I. Trujillo, J. R. Kiefer, W. Huang, A. 
Thorarensen, L. Xing, N. L. Caspers, J. E. Day, K. J. 
Mathis, Bioorg. Med. Chem. Lett., 2009, 19, 908-
911. [Crossref],[Google Scholar], [Publisher].  
[11] A. Correa, I. Tellitu, E. Domínguez, R. 
SanMartin, J. Org. Chem.,2006, 71, 3501  
[Crossref], [Google Scholar], [Publisher] 
[12] C. Spiteri, S. Keeling, J. E. Moses Org. 
Lett. 2010, 12, 15, 3368–3371 [Crossref], 
[Google Scholar], [Publisher]  
[13] C. Wu, Y. Fang, R. C. Larock, F. Shi 
[Crossref], [Google Scholar], [Publisher]  
[14] A. Y. Lebedev, A. S. Khartulyari, A. Z. 
Voskoboynikov, J. Org. Chem., 2005, 70, 596. 
[Crossref], [Google Scholar], [Publisher]  
[15] K. Inamoto, M. Katsuno, T. Yoshino, I. 
Suzuki, K. Hiroya, T. Sakamoto, Chem. Lett., 
2004, 33,1026. [Crossref], [Google Scholar], 
[Publisher] 

[16] T. Zhang, W. Bao, J. Org. Chem., 2013, 78, 
1317−1322. [Crossref], [Google Scholar], 
[Publisher] 
[17] Lanting Xu, Yinsheng Peng, Qiangbiao Pan, 
Yongwen Jiang, and Dawei Ma., J. Org. Chem., 
2013,78, 3400−3404. [Crossref], [Google 
Scholar], [Publisher] 
[18] Jingjing Zhao, Donald C. Rogness, Feng Shi, 
J. Org. Chem.,2012, 77, 3149−3158. [Crossref], 
[Google Scholar], [Publisher] 
[19] Gaikwad, S.V.; Pardeshi1, S.A.; Lokhande, 
P. Synthesis of a novel series of substituted1- 
(3,6-dimethyl-4-phenyl-1 H-indazol-5-yl) ethan-
1-one derivatives and evaluations of their 
antimicrobial, antioxidant activity with Insilco 
docking study, in Proceedings of the 25th 
International Electronic Conference on 
Synthetic Organic Chemistry, 15–30 November 
2021, MDPI: Basel, Switzerland, [Crossref], 
[Google Scholar], [Publisher] 
[20] S. V. Gaikwad, D. N.Nadimetla, M. Al 
Kobaisi, M. Devkate, R. Joshi, R. G. Shinde, 
M.V.Gaikwad, M.D.Nikalje, S.V.Bhosale, 
P.D.Lokhande, Chemistry Select, 2019, 4, 10054. 
[Crossref], [Google Scholar], [Publisher]  
[21] S. Gaikwad, D. Kamble, P. D. Lokhande, 
Tetrahedron Lett., 2018, 59, 2387. [Crossref], 
[Google Scholar], [Publisher] 
[22] S.V.Gaikwad, M.V.Gaikwad, 
P.D.Lokhande,Eurasian Chemical 
Communications, 2020, 2, 945. [Crossref], 
[Google Scholar], [Publisher]  
[23] B. R. Nawghare, S.V.Gaikwad, A.Raheem, P. 
D. Lokhande, Chil. Chem. Soc., 2014, 59, 2284. 
[Crossref], [Google Scholar], [Publisher]  
[24] S. V. Gaikwad, M. V. Gaikwad, P. D. 
Lokhande, Heterocycl. Chem., 2021, 58, 1408. 
[Crossref], [Google Scholar], [Publisher] 
[25] M.V.Gaikwad, R. D. Kamble, S. V. Hese, S. N. 
Kadam, A. N. Ambhore, S.V.Gaikwad, A. P. 
Acharya, B. S. Dawane, Chemical Methodologies., 
2021, 5, 341.  
[Crossref], [Google Scholar], [Publisher] 
[26] S.V.Gaikwad, M.V.Gaikwad, P.D.Lokhande, 
Appl. Organomet. Chem., 2021, 1, 1-8. [Crossref], 
[Google Scholar], [Publisher] 
[27] S. Gaikwad, P.Lokhande, M.Nikalje, The 
19th International Electronic Conference on 
Synthetic Organic Chemistry session General 
Organic Synthesis, 2015. [Crossref], [Google 
Scholar], [Publisher] 

https://doi.org/10.3390/molecules22111864
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+Biological+Evaluation+of+2H-Indazole+Derivatives%3A+Towards+Antimicrobial+and+Anti-Inflammatory+Dual+Agents&btnG=
https://www.mdpi.com/1420-3049/22/11/1864
https://doi.org/10.1039/D1RA01147B
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+biological+evaluation+of+indazole+derivatives+as+anti-cancer+agents%E2%80%A0&btnG=
https://pubs.rsc.org/en/content/articlelanding/2021/RA/D1RA01147B
https://doi.org/10.1007/s00044-011-9962-0.
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=GdCl3+promoted+synthesis+of+novel+pyrimidine+fused+indazole+derivatives+and+their+anticancer+activity&btnG=
https://link.springer.com/article/10.1007%2Fs00044-011-9962-0
https://doi.org/10.1021/jm00174a012
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+cytotoxicity+studies+of+8-amino-6-methyl-2-.beta.-D-ribofuranosyl-1%2C2%2C3%2C5%2C6%2C7-hexaazaacenaphthylene+%287-Aza-TCN%29+and+the+corresponding+2%27-deoxy-+and+arabinonucleoside+an
https://pubs.acs.org/doi/abs/10.1021/jm00174a012
http://hdl.handle.net/123456789/6113
https://scholar.google.com/scholar?oi=bibs&hl=en&cluster=3535241859998669286
http://nopr.niscair.res.in/handle/123456789/6113
https://pubs.acs.org/doi/abs/10.1021/jm100447c
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Structure+Guided+Design+of+5-Arylindazole+Glucocorticoid+Receptor+Agonists+and+Antagonists&btnG=
https://doi.org/10.1021/jm100447c
https://doi.org/10.1021/jm100447c
https://doi.org/10.1016/j.bmcl.2008.11.105
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2-%286-Phenyl-1H-indazol-3-yl%29-1H-benzo%5Bd%5Dimidazoles%3A+Design+and+synthesis+of+a+potent+and+isoform+selective+PKC-%CE%B6+inhibitor&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0960894X08014856
https://doi.org/10.1021/jo060070+
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Novel+Alternative+for+the+N%E2%88%92N+Bond+Formation+through+a+PIFA-Mediated+Oxidative+Cyclization+and+Its+Application+to+the+Synthesis+of+Indazol-3-ones%E2%80%A0&btnG=
https://pubs.acs.org/doi/abs/10.1021/jo060070%2B
https://doi.org/10.1021/ol101150t
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=ew+Synthesis+of+1-Substituted-1H-indazoles+via+1%2C3-Dipolar+Cycloaddition+of+in+situ+Generated+Nitrile+Imines+and+Benzyne&btnG=
https://pubs.acs.org/doi/abs/10.1021/ol101150t?casa_token=ak3D88jgrgIAAAAA:uOD4Ap1im1RspoPj9EWiwQ2Zm5EE6W2z0jvy1hZjeNBgIzRJ8MZlKFspF_NE0o6BMDF8JuqRJIWUTd4x
https://doi.org/10.1021/ol100586r
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Synthesis+of+2H-Indazoles+by+the+%5B3+%2B+2%5D+Cycloaddition+of+Arynes+and+Sydnones&btnG=
https://pubs.acs.org/doi/abs/10.1021/ol100586r
https://doi.org/10.1021/jo048671t
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Synthesis+of+1-Aryl-1H-indazoles+via+Palladium-Catalyzed+Intramolecular+Amination+of+Aryl+Halides&btnG=
https://pubs.acs.org/doi/10.1021/jo048671t
https://doi.org/10.1246/cl.2004.1026
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Efficient+Synthesis+of+3-Substituted+Indazoles+Using+Pd-Catalyzed+Intramolecular+Amination+Reaction+of+N-Tosylhydrazones&btnG=
https://www.journal.csj.jp/doi/10.1246/cl.2004.1026
https://doi.org/10.1021/jo3026862
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Synthesis+of+1H-Indazoles+and+1H-Pyrazoles+via+FeBr3%2FO2+Mediated+Intramolecular+C%E2%80%93H+Amination&btnG=
https://pubs.acs.org/doi/abs/10.1021/jo3026862
https://doi.org/10.1021/jo400071h
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Assembly+of+Substituted+3-Aminoindazoles+from+2-Bromobenzonitrile+via+a+CuBr-Catalyzed+Coupling%2FCondensation+Cascade+Process&btnG=
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Assembly+of+Substituted+3-Aminoindazoles+from+2-Bromobenzonitrile+via+a+CuBr-Catalyzed+Coupling%2FCondensation+Cascade+Process&btnG=
https://pubs.acs.org/doi/abs/10.1021/jo400071h
https://doi.org/10.1021/jo202598e
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Synthesis+of+Substituted+1H-Indazoles+from+Arynes+and+Hydrazones&btnG=
https://pubs.acs.org/doi/10.1021/jo202598e
https://doi.org/10.3390/ecsoc-25-11793
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=%5B19%5D%09Sunil+V+Gaikwad%2C+Sanjana+A+Pardeshi%2C+PradeepLokhande%2C+MDPI+in+The+25th+International+Electronic+Conference+on+Synthetic+Organic+Chemistry%2C+&btnG=
https://sciforum.net/paper/view/11793
https://doi.org/10.1002/slct.201902419
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=Iodine-DMSO-Catalyzed+Chemoselective+Biomimetic+Aromatization+of+Tetrahydro-%CE%B2-carbolines-3-carboxylic+Acid%3A+Mechanism+Study+with+DFT-Calculation&btnG=
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/slct.201902419
https://doi.org/10.1016/j.tetlet.2018.04.043
https://scholar.google.co.in/scholar?oi=bibs&hl=en&cluster=10417344422340552074
https://www.sciencedirect.com/science/article/abs/pii/S0040403918305136
https://dx.doi.org/10.22034/ecc.2020.111004
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=A+novel+and+simple+strategy+for+the+synthesis+of+%CE%B3-carboline&btnG=
file:///C:/Users/Tavakkoli/Desktop/Parvin/Nashrieh/JAOC/last%20issues%20sending%20arzegar/valume%202,%20issue%201,%202022/Volume%202,%20Issue%201,%20January%202022,/echemcom.com/article_111004.html
http://dx.doi.org/10.4067/S0717-97072014000100009
https://scholar.google.co.in/scholar?oi=bibs&hl=en&cluster=8026071699634662118
https://scielo.conicyt.cl/scielo.php?pid=S0717-97072014000100009&script=sci_arttext&tlng=en
https://doi.org/10.1002/jhet.4265
https://scholar.google.co.in/scholar?oi=bibs&hl=en&cluster=11797062393004365056
https://onlinelibrary.wiley.com/doi/abs/10.1002/jhet.4265
https://dx.doi.org/10.22034/chemm.2021.131552
https://scholar.google.com/scholar?oi=bibs&hl=en&cluster=6500858252099411323
http://www.chemmethod.com/article_131552.html
https://dx.doi.org/10.22034/jaoc.2021.128538
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Iodine%E2%80%90DMSO+Catalyzed+aromatization+of+Polysubstituted+Cyclohexanone+Derivatives%3A+An+Efficient+Method+for+the+Synthesis+of+Polyfunctionized+Biaryls+Derivatives&btnG=
http://jaoc.samipubco.com/article_128538.html
https://doi.org/10.3390/ecsoc-19-a045
https://scholar.google.co.in/scholar?q=SYNTHESIS+OF+1,+3+%E2%80%93+DIKETOKETONES+A+NOVEL+ANTIMICROBIAL+AND+ANTI+FUNGAL+AGENTS&hl=en
https://scholar.google.co.in/scholar?q=SYNTHESIS+OF+1,+3+%E2%80%93+DIKETOKETONES+A+NOVEL+ANTIMICROBIAL+AND+ANTI+FUNGAL+AGENTS&hl=en
https://sciforum.net/paper/view/3070


 

 

2022, Volume 2, Issue 1 

      

   13    

[28] M.V Gaikwad, R.D.Kamble, S.V.Hese, 
A.P.Acharya, P.P.Mogle, S.N.Kadam, B.S.Dawane, 
Research on Chemical Intermediates, 2015, 41, 7, 
4673-4678. [Crossref], [Google Scholar], 
[Publisher] 
[29] M.V. Gaikwad, S.V. Gaikwad, R.D. Kamble, 
Current Research in Green and Sustainable 

Chemistry, 2022, 100268. [Crossref], [Google 
Scholar], [Publisher] 
[30] C. Fortenberry, B. Nammalwar, R.A. Bunce, 
Organic Preparations and Procedures 
International, 2013, 45, 57-65.  
[Crossref], [Google Scholar], [Publisher].   

 

Copyright © 2022 by SPC (Sami Publishing Company) + is an open access article distributed under the Creative 

Commons Attribution License(CC BY)  license  (https://creativecommons.org/licenses/by/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 

 

https://doi.org/10.1007/s11164-014-1559-z
https://scholar.google.co.in/scholar?q=Bleaching+earth+clay+pH+12.5/PEG-400+catalytic+system+for+synthesis+of+some+novel+%CE%B1,+%CE%B2-unsaturated+ketones+(chalcones)&hl=en
https://link.springer.com/article/10.1007/s11164-014-1559-z
https://doi.org/10.1016/j.crgsc.2022.100268
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Mild+and+efficient+ammonium+chloride+catalyzed+Greener+synthesis+of+tetrahydro-%CE%B2-carboline&btnG=
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Mild+and+efficient+ammonium+chloride+catalyzed+Greener+synthesis+of+tetrahydro-%CE%B2-carboline&btnG=
https://www.sciencedirect.com/science/article/pii/S2666086522000108?via%3Dihub
https://doi.org/10.1080/00304948.2013.743751
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=Ammonium+Chloride-catalyzed+Synthesis+of+Benzo-fused+Heterocycles+from+o-Substituted+Anilines+and+Orthoesters&btnG=
https://www.tandfonline.com/doi/abs/10.1080/00304948.2013.743751
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

