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Abstract

Vaishali N Rathod, Ganesh T Pawar, Suresh T Gaikwad, Machhindra K Lande

BACKGROUND
A mesoporous zinc-based pyridine-2,5-dicarboxylate metal–organic framework (Zn-based
MOF) catalyst was prepared by a solvothermal method. The catalytic potency of Zn-based
MOF for the one-pot synthesis of 3,3-(arylmethylene)bis-1H-indole derivatives was
investigated.

RESULTS
Various analytical techniques were used to characterize the physicochemical structure of
Zn-based MOF catalyst, including powder X-ray di�raction, thermogravimetric analysis,
scanning electron microscopy–energy-dispersive X-ray analysis, Fourier transform
infrared spectroscopy and Brunauer–Emmett–Teller surface area analysis. Zn-based
MOF was then employed as a catalyst for the catalytic one-pot transfer synthesis of 3,3-
(arylmethylene)bis-1H-indole derivatives. Optimizations of Zn-based MOF catalyst in
terms of e�ect of solvent and reaction time were investigated.

CONCLUSIONS
Zn-based MOF catalyst was synthesized by solvothermal treatment, characterized and
used as a Lewis acid catalyst for the synthesis of biologically active 3,3′-
(arymethylene)bis-1H-indole derivatives. The catalyst o�ers notable bene�ts such as

  Back

6/16/24, 12:01 PM Preparation, characterization and catalytic application of Zn‐based metal–organic framework catalyst for synthesis of 3,3‐(ar…

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jctb.7071 1/6

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuGhkQ4HVACmRBt1HBCg1a_QiJytLKXkz3TBczrTYPJzN3hrNq2W0IX8eLpPkMtJBs0S0MVnW6yU_2U3Y7R6blD9e0pKfl8GQbCDcFo2Ol35KArz2_AVWJ2HLE9_crj48ENDJAAVEK6NMo1Ho6G3ba9qEAIANBa2MTfMLAXCZJPaHtbkbXEMdA4XOcnsN-7xI1ABvXQrni-kz-7LEI9tPYJh8AUJ5SL8Cag3YV-cc8h5hejR2cY9GQF6VS1ryk-jsGs2fTfG9Th0Q9vNBJdxfbhJ3_Hqb3MK0tTlTfnpITjguoHRmmGbkvXhK6soE5_l8swO8LYI8Bc77HJi-kbWoRlgVHN-O2gmOoOJ24dJ2irL80Zz9evHdC8Om53FR64A3F3fMWJoOsNXPqgMHlX4A4tyULjk5u5TEyEvuJY0krpHPjtViFSriD-yg&sai=AMfl-YRFvlj7hw1LMQ1SoGSIe-VMrYaprE3YrbT_ZIePFjLGRM59XbwuCvxeiN2EbgXOyPO_y6pV4ibALoBT345xs3GldkWs8C1TqAhAXNDR0tZWdjDu_sbOZElXiK-QCw&sig=Cg0ArKJSzO33i9_GfyhY&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://guidance-docs.ispe.org/doi/book/10.1002/9781946964571%3Futm_source%3Dwiley_wol%26utm_medium%3Dbanner%26utm_campaign%3DGAMP5guide_wiley
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuGhkQ4HVACmRBt1HBCg1a_QiJytLKXkz3TBczrTYPJzN3hrNq2W0IX8eLpPkMtJBs0S0MVnW6yU_2U3Y7R6blD9e0pKfl8GQbCDcFo2Ol35KArz2_AVWJ2HLE9_crj48ENDJAAVEK6NMo1Ho6G3ba9qEAIANBa2MTfMLAXCZJPaHtbkbXEMdA4XOcnsN-7xI1ABvXQrni-kz-7LEI9tPYJh8AUJ5SL8Cag3YV-cc8h5hejR2cY9GQF6VS1ryk-jsGs2fTfG9Th0Q9vNBJdxfbhJ3_Hqb3MK0tTlTfnpITjguoHRmmGbkvXhK6soE5_l8swO8LYI8Bc77HJi-kbWoRlgVHN-O2gmOoOJ24dJ2irL80Zz9evHdC8Om53FR64A3F3fMWJoOsNXPqgMHlX4A4tyULjk5u5TEyEvuJY0krpHPjtViFSriD-yg&sai=AMfl-YRFvlj7hw1LMQ1SoGSIe-VMrYaprE3YrbT_ZIePFjLGRM59XbwuCvxeiN2EbgXOyPO_y6pV4ibALoBT345xs3GldkWs8C1TqAhAXNDR0tZWdjDu_sbOZElXiK-QCw&sig=Cg0ArKJSzO33i9_GfyhY&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://guidance-docs.ispe.org/doi/book/10.1002/9781946964571%3Futm_source%3Dwiley_wol%26utm_medium%3Dbanner%26utm_campaign%3DGAMP5guide_wiley
https://analyticalsciencejournals.onlinelibrary.wiley.com/journal/10974660
https://analyticalsciencejournals.onlinelibrary.wiley.com/toc/10974660/2022/97/8
https://doi.org/10.1002/jctb.7071
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Rathod/Vaishali+N
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Rathod/Vaishali+N
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Rathod/Vaishali+N
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Pawar/Ganesh+T
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Pawar/Ganesh+T
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Pawar/Ganesh+T
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Gaikwad/Suresh+T
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Gaikwad/Suresh+T
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Gaikwad/Suresh+T
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Lande/Machhindra+K
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Lande/Machhindra+K
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Lande/Machhindra+K
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Lande/Machhindra+K
https://analyticalsciencejournals.onlinelibrary.wiley.com/authored-by/Lande/Machhindra+K
javascript:void(0)


Supporting Information 

Please note: The publisher is not responsible for the content or functionality of any supporting
information supplied by the authors. Any queries (other than missing content) should be directed
to the corresponding author for the article.

REFERENCES 

1 Furukawa H, Cordova KE, O'Kee�e M and Yaghi OM, The chemistry and applications of metal-
organic frameworks. Science 30:341 (2013).

Google Scholar

2 Li ZG, Wang GH, Jia HQ, Hu NH and Xu JW, Supramolecular isomerism in zinc hydroxide
coordination polymers with pyridine-2,4-dicarboxylic acid: two polymorphs with centrosymmetric
two-dimensional and acentric three-dimensional coordination networks. CrystEngComm 9: 882–887
(2007).

CAS Web of Science® Google Scholar

3 Adamson GW, Bell NA and Shearer HMM, Pentameric methylzinc tert-butylsulphide. Acta
Crystallogr B 38: 462–465 (1982).

Web of Science® Google Scholar

4 Cho SH, Ma B, Nguyen ST, Hupp JT and Albrecht-Schmitt TE, A metal–organic framework material
that functions as an enantioselective catalyst for ole�n epoxidation. Chem Commun 28: 2563–2565

reusability of catalytic character, easy separation, nontoxicity, large pore size and
providing excellent yield of 3,3′-phenylmethylene-1H-indole derivatives. Zn-based MOF
was con�rmed as containing tetragonal phase with large pore diameter, morphology
looking like a spherical core and exhibiting no signi�cance loss of catalytic performance
when used in organic synthesis for three to four reaction runs. Thereby Zn-based MOF
was evidenced as showing excellent catalytic activity. © 2022 Society of Chemical Industry
(SCI).

jctb7071-sup-0001-supinfo.docx Word 2007 document ,

4 MB

Appendix S1: Supporting

Information.

Filename Description

  Back

6/16/24, 12:01 PM Preparation, characterization and catalytic application of Zn‐based metal–organic framework catalyst for synthesis of 3,3‐(ar…

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jctb.7071 2/6

https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D30%26publication_year%3D2013%26journal%3DScience%26author%3DH%2BFurukawa%26author%3DKE%2BCordova%26author%3DM%2BO%2527Keeffe%26author%3DOM%2BYaghi%26title%3DThe%2Bchemistry%2Band%2Bapplications%2Bof%2Bmetal%25E2%2580%2590organic%2Bframeworks&doi=10.1002%2Fjctb.7071&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD2sXhtleqtbvO&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2Fb705735k&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000249956700018&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2Fb705735k&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D9%26publication_year%3D2007%26pages%3D882-887%26journal%3DCrystEngComm%26author%3DZG%2BLi%26author%3DGH%2BWang%26author%3DHQ%2BJia%26author%3DNH%2BHu%26author%3DJW%2BXu%26title%3DSupramolecular%2Bisomerism%2Bin%2Bzinc%2Bhydroxide%2Bcoordination%2Bpolymers%2Bwith%2Bpyridine%25E2%2580%25902%252C4%25E2%2580%2590dicarboxylic%2Bacid%253A%2Btwo%2Bpolymorphs%2Bwith%2Bcentrosymmetric%2Btwo%25E2%2580%2590dimensional%2Band%2Bacentric%2Bthree%25E2%2580%2590dimensional%2Bcoordination%2Bnetworks&doi=10.1002%2Fjctb.7071&doiOfLink=10.1039%2Fb705735k&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=A1982NH03000024&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1107%2FS0567740882003185&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D38%26publication_year%3D1982%26pages%3D462-465%26journal%3DActa%2BCrystallogr%2BB%26author%3DGW%2BAdamson%26author%3DNA%2BBell%26author%3DHMM%2BShearer%26title%3DPentameric%2Bmethylzinc%2Btert%25E2%2580%2590butylsulphide&doi=10.1002%2Fjctb.7071&doiOfLink=10.1107%2FS0567740882003185&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1002%2Fjctb.7071&file=jctb7071-sup-0001-supinfo.docx
javascript:void(0)


(2006).

Web of Science® Google Scholar

5 Frisch M and Cahill CL, Thorium(IV) coordination polymers in the pyridine and
pyrazinedicarboxylic acid systems. Cryst Growth 8: 2921–2928 (2008).

CAS Web of Science® Google Scholar

6 Colak AT, Sahin Y, Yesilel OZ, Colak F, Yilmaz F and Tas M, Novel boron compounds of 2, 3-and 2,
5-pyridinedicarboxylic acids. Inorg Chim Acta 383: 169–177 (2012).

CAS Web of Science® Google Scholar

7 Chughtai AH, Ahmad N, Younus HA, Laypkov A and Verpoort F, Metal-organic frameworks:
versatile heterogeneous catalysts for e�cient catalytic organic transformations. Chem Soc Rev 44:
6804–6849 (2015).

CAS PubMed Web of Science® Google Scholar

8 Rathod VN, Bansode ND, Thombre PB and Lande MK, E�cient one-pot synthesis of
polyhydroquinoline derivatives through the Hantzsch condensation using IRMOF-3 as
heterogeneous and reusable catalyst. J Chin Chem Soc 68: 197–386 (2021).

Web of Science® Google Scholar

9 Pawar GT, Magar RR and Lande MK, Mesolite: an e�cient heterogeneous catalyst for one-pot
synthesis of 2-amino-4H-chromenes. Polycycl. Aromat Compd 38: 75–84 (2018).

CAS Web of Science® Google Scholar

10 Ruben V, Recent advances in indole syntheses: new routes for a classic target. Org Biomol Chem
9: 6469–6480 (2011).

CAS PubMed Web of Science® Google Scholar

11 Beltrá J, Gimeno MC and Herrera RP, A new approach for the synthesis of bisindoles through
AgOTf as catalyst. Beilstein J Org Chem 10: 2206–2214 (2014).

PubMed Web of Science® Google Scholar

12 Sivaprasad G, Perumal PT, Prabavathy VR and Mathivanan N, Synthesis and anti-microbial
activity of pyrazolylbisindoles: promising anti-fungal compounds. Bioorg Med Chem Lett 16: 6302–

  Back

6/16/24, 12:01 PM Preparation, characterization and catalytic application of Zn‐based metal–organic framework catalyst for synthesis of 3,3‐(ar…

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jctb.7071 3/6

https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000238295900010&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2FB600408C&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D28%26publication_year%3D2006%26pages%3D2563-2565%26journal%3DChem%2BCommun%26author%3DSH%2BCho%26author%3DB%2BMa%26author%3DST%2BNguyen%26author%3DJT%2BHupp%26author%3DTE%2BAlbrecht%25E2%2580%2590Schmitt%26title%3DA%2Bmetal%25E2%2580%2593organic%2Bframework%2Bmaterial%2Bthat%2Bfunctions%2Bas%2Ban%2Benantioselective%2Bcatalyst%2Bfor%2Bolefin%2Bepoxidation&doi=10.1002%2Fjctb.7071&doiOfLink=10.1039%2FB600408C&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD1cXnsFGkur8%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1021%2Fcg800029z&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000258270900057&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1021%2Fcg800029z&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D8%26publication_year%3D2008%26pages%3D2921-2928%26journal%3DCryst%2BGrowth%26author%3DM%2BFrisch%26author%3DCL%2BCahill%26title%3DThorium%2528IV%2529%2Bcoordination%2Bpolymers%2Bin%2Bthe%2Bpyridine%2Band%2Bpyrazinedicarboxylic%2Bacid%2Bsystems&doi=10.1002%2Fjctb.7071&doiOfLink=10.1021%2Fcg800029z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BC38XisVyhsbk%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.ica.2011.11.006&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000300623600027&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.ica.2011.11.006&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D383%26publication_year%3D2012%26pages%3D169-177%26journal%3DInorg%2BChim%2BActa%26author%3DAT%2BColak%26author%3DY%2BSahin%26author%3DOZ%2BYesilel%26author%3DF%2BColak%26author%3DF%2BYilmaz%26author%3DM%2BTas%26title%3DNovel%2Bboron%2Bcompounds%2Bof%2B2%252C%2B3%25E2%2580%2590and%2B2%252C%2B5%25E2%2580%2590pyridinedicarboxylic%2Bacids&doi=10.1002%2Fjctb.7071&doiOfLink=10.1016%2Fj.ica.2011.11.006&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BC2MXotVKrt78%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2FC4CS00395K&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fjctb.7071&key=25958955&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2FC4CS00395K&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000361669700010&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2FC4CS00395K&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D44%26publication_year%3D2015%26pages%3D6804-6849%26journal%3DChem%2BSoc%2BRev%26author%3DAH%2BChughtai%26author%3DN%2BAhmad%26author%3DHA%2BYounus%26author%3DA%2BLaypkov%26author%3DF%2BVerpoort%26title%3DMetal%25E2%2580%2590organic%2Bframeworks%253A%2Bversatile%2Bheterogeneous%2Bcatalysts%2Bfor%2Befficient%2Bcatalytic%2Borganic%2Btransformations&doi=10.1002%2Fjctb.7071&doiOfLink=10.1039%2FC4CS00395K&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000605580400001&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1002%2Fjccs.202000303&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D68%26publication_year%3D2021%26pages%3D197-386%26journal%3DJ%2BChin%2BChem%2BSoc%26author%3DVN%2BRathod%26author%3DND%2BBansode%26author%3DPB%2BThombre%26author%3DMK%2BLande%26title%3DEfficient%2Bone%25E2%2580%2590pot%2Bsynthesis%2Bof%2Bpolyhydroquinoline%2Bderivatives%2Bthrough%2Bthe%2BHantzsch%2Bcondensation%2Busing%2BIRMOF%25E2%2580%25903%2Bas%2Bheterogeneous%2Band%2Breusable%2Bcatalyst&doi=10.1002%2Fjctb.7071&doiOfLink=10.1002%2Fjccs.202000303&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BC28XhvV2isLnK&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1080%2F10406638.2016.1159584&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000423600600008&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1080%2F10406638.2016.1159584&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D38%26publication_year%3D2018%26pages%3D75-84%26journal%3DPolycycl.%2BAromat%2BCompd%26author%3DGT%2BPawar%26author%3DRR%2BMagar%26author%3DMK%2BLande%26title%3DMesolite%253A%2Ban%2Befficient%2Bheterogeneous%2Bcatalyst%2Bfor%2Bone%25E2%2580%2590pot%2Bsynthesis%2Bof%2B2%25E2%2580%2590amino%25E2%2580%25904H%25E2%2580%2590chromenes&doi=10.1002%2Fjctb.7071&doiOfLink=10.1080%2F10406638.2016.1159584&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BC3MXhtFCrtLzF&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2Fc1ob05750b&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fjctb.7071&key=21779596&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2Fc1ob05750b&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000294720600001&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2Fc1ob05750b&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D9%26publication_year%3D2011%26pages%3D6469-6480%26journal%3DOrg%2BBiomol%2BChem%26author%3DV%2BRuben%26title%3DRecent%2Badvances%2Bin%2Bindole%2Bsyntheses%253A%2Bnew%2Broutes%2Bfor%2Ba%2Bclassic%2Btarget&doi=10.1002%2Fjctb.7071&doiOfLink=10.1039%2Fc1ob05750b&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fjctb.7071&key=25246979&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.3762%2Fbjoc.10.228&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000342170700001&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.3762%2Fbjoc.10.228&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D10%26publication_year%3D2014%26pages%3D2206-2214%26journal%3DBeilstein%2BJ%2BOrg%2BChem%26author%3DJ%2BBeltr%25C3%25A1%26author%3DMC%2BGimeno%26author%3DRP%2BHerrera%26title%3DA%2Bnew%2Bapproach%2Bfor%2Bthe%2Bsynthesis%2Bof%2Bbisindoles%2Bthrough%2BAgOTf%2Bas%2Bcatalyst&doi=10.1002%2Fjctb.7071&doiOfLink=10.3762%2Fbjoc.10.228&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)


6305 (2006).

CAS PubMed Web of Science® Google Scholar

13 McDougal A, Gupta MS, Morrow D, Ramamoorthy K, Lee JE and Safe SH, Methyl-substituted
diindolylmethanes as inhibitors of estrogen-induced growth of T47D cells and mammary tumors in
rats. Breast Cancer Res Treat 66: 147–157 (2001).

CAS PubMed Web of Science® Google Scholar

14 Siadatifard SH, M A-S and Bodaghifard MA, An e�cient method for synthesis of bis(indolyl)
methane and di-bis(indolyl)methane derivatives in environmentally benign conditions using TBAHS.
Cogent Chem 2:1188435 (2016).

Web of Science® Google Scholar

15 Amrollahi MA and Zohreh K, H PW O -catalyzed one-pot synthesis of bis(indole) derivatives
under silent and ultrasonic irradiation conditions in aqueous media. J Iran Chem Soc 13: 925–929
(2016).

CAS Web of Science® Google Scholar

16 Mi X, Luo S, He J and Cheng JP, Dy(OTf)  in ionic liquid: an e�cient catalytic system for reactions
of indole with aldehydes/ketones or imines. Tetrahedron Lett 23: 4567–4570 (2004).

Google Scholar

17 Ramesh C, Banerjee J, Pal R and Das B, Silica supported sodium hydrogen sulfate and
Amberlyst-15: two e�cient heterogeneous catalysts for facile synthesis of bis- and tris(1H-indol-3-
yl)methanes from indoles and carbonyl compounds. Adv Synth Catal 12: 345–557 (2003).

Google Scholar

18 Koshima H and Matsuaka W, N-Bromosuccinimide catalyzed condensations of indoles with
carbonyl compounds under solvent-free conditions. J Heterocyclic Chem 39: 1089–1091 (2002).

CAS Web of Science® Google Scholar

19 Chhattise P, Handore K, Horne A, Mohite V, Chaskar A, Dallavalle S et al., Synthesis and
characterization of polyindole and its catalytic performance study as a heterogeneous catalyst. J
Chem Sci 3: 467–475 (2016).

Web of Science® Google Scholar

3 12 40

3

  Back

6/16/24, 12:01 PM Preparation, characterization and catalytic application of Zn‐based metal–organic framework catalyst for synthesis of 3,3‐(ar…

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jctb.7071 4/6

https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD28XhtF2jsrrI&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.bmcl.2006.09.019&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fjctb.7071&key=17029797&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.bmcl.2006.09.019&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000242674100030&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.bmcl.2006.09.019&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D16%26publication_year%3D2006%26pages%3D6302-6305%26journal%3DBioorg%2BMed%2BChem%2BLett%26author%3DG%2BSivaprasad%26author%3DPT%2BPerumal%26author%3DVR%2BPrabavathy%26author%3DN%2BMathivanan%26title%3DSynthesis%2Band%2Banti%25E2%2580%2590microbial%2Bactivity%2Bof%2Bpyrazolylbisindoles%253A%2Bpromising%2Banti%25E2%2580%2590fungal%2Bcompounds&doi=10.1002%2Fjctb.7071&doiOfLink=10.1016%2Fj.bmcl.2006.09.019&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD3MXltFejurk%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1023%2FA%3A1010608000074&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fjctb.7071&key=11437101&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1023%2FA%3A1010608000074&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000168531800007&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1023%2FA%3A1010608000074&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D66%26publication_year%3D2001%26pages%3D147-157%26journal%3DBreast%2BCancer%2BRes%2BTreat%26author%3DA%2BMcDougal%26author%3DMS%2BGupta%26author%3DD%2BMorrow%26author%3DK%2BRamamoorthy%26author%3DJE%2BLee%26author%3DSH%2BSafe%26title%3DMethyl%25E2%2580%2590substituted%2Bdiindolylmethanes%2Bas%2Binhibitors%2Bof%2Bestrogen%25E2%2580%2590induced%2Bgrowth%2Bof%2BT47D%2Bcells%2Band%2Bmammary%2Btumors%2Bin%2Brats&doi=10.1002%2Fjctb.7071&doiOfLink=10.1023%2FA%3A1010608000074&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000385739300001&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1080%2F23312009.2016.1188435&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2%26publication_year%3D2016%26journal%3DCogent%2BChem%26author%3DSH%2BSiadatifard%26author%3DA%25E2%2580%2590S%2BM%26author%3DMA%2BBodaghifard%26title%3DAn%2Befficient%2Bmethod%2Bfor%2Bsynthesis%2Bof%2Bbis%2528indolyl%2529%2Bmethane%2Band%2Bdi%25E2%2580%2590bis%2528indolyl%2529methane%2Bderivatives%2Bin%2Benvironmentally%2Bbenign%2Bconditions%2Busing%2BTBAHS&doi=10.1002%2Fjctb.7071&doiOfLink=10.1080%2F23312009.2016.1188435&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BC28XitVOnurw%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1007%2Fs13738-016-0808-z&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000373111100016&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1007%2Fs13738-016-0808-z&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2016%26pages%3D925-929%26journal%3DJ%2BIran%2BChem%2BSoc%26author%3DMA%2BAmrollahi%26author%3DK%2BZohreh%26title%3DH3PW12O40%25E2%2580%2590catalyzed%2Bone%25E2%2580%2590pot%2Bsynthesis%2Bof%2Bbis%2528indole%2529%2Bderivatives%2Bunder%2Bsilent%2Band%2Bultrasonic%2Birradiation%2Bconditions%2Bin%2Baqueous%2Bmedia&doi=10.1002%2Fjctb.7071&doiOfLink=10.1007%2Fs13738-016-0808-z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D23%26publication_year%3D2004%26pages%3D4567-4570%26journal%3DTetrahedron%2BLett%26author%3DX%2BMi%26author%3DS%2BLuo%26author%3DJ%2BHe%26author%3DJP%2BCheng%26title%3DDy%2528OTf%25293%2Bin%2Bionic%2Bliquid%253A%2Ban%2Befficient%2Bcatalytic%2Bsystem%2Bfor%2Breactions%2Bof%2Bindole%2Bwith%2Baldehydes%252Fketones%2Bor%2Bimines&doi=10.1002%2Fjctb.7071&doiOfLink=10.1016%2Fj.tetlet.2004.04.039&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D12%26publication_year%3D2003%26pages%3D345-557%26journal%3DAdv%2BSynth%2BCatal%26author%3DC%2BRamesh%26author%3DJ%2BBanerjee%26author%3DR%2BPal%26author%3DB%2BDas%26title%3DSilica%2Bsupported%2Bsodium%2Bhydrogen%2Bsulfate%2Band%2BAmberlyst%25E2%2580%259015%253A%2Btwo%2Befficient%2Bheterogeneous%2Bcatalysts%2Bfor%2Bfacile%2Bsynthesis%2Bof%2Bbis%25E2%2580%2590%2Band%2Btris%25281H%25E2%2580%2590indol%25E2%2580%25903%25E2%2580%2590yl%2529methanes%2Bfrom%2Bindoles%2Band%2Bcarbonyl%2Bcompounds&doi=10.1002%2Fjctb.7071&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD38XotVGgu7o%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1002%2Fjhet.5570390539&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000178503400039&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1002%2Fjhet.5570390539&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D39%26publication_year%3D2002%26pages%3D1089-1091%26journal%3DJ%2BHeterocyclic%2BChem%26author%3DH%2BKoshima%26author%3DW%2BMatsuaka%26title%3DN%25E2%2580%2590Bromosuccinimide%2Bcatalyzed%2Bcondensations%2Bof%2Bindoles%2Bwith%2Bcarbonyl%2Bcompounds%2Bunder%2Bsolvent%25E2%2580%2590free%2Bconditions&doi=10.1002%2Fjctb.7071&doiOfLink=10.1002%2Fjhet.5570390539&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000372520400017&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1007%2Fs12039-016-1040-1&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D3%26publication_year%3D2016%26pages%3D467-475%26journal%3DJ%2BChem%2BSci%26author%3DP%2BChhattise%26author%3DK%2BHandore%26author%3DA%2BHorne%26author%3DV%2BMohite%26author%3DA%2BChaskar%26author%3DS%2BDallavalle%26title%3DSynthesis%2Band%2Bcharacterization%2Bof%2Bpolyindole%2Band%2Bits%2Bcatalytic%2Bperformance%2Bstudy%2Bas%2Ba%2Bheterogeneous%2Bcatalyst&doi=10.1002%2Fjctb.7071&doiOfLink=10.1007%2Fs12039-016-1040-1&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)


20 Karthik M, Magesh CJ, Perumal PT, Palanichamy M, Arabindoo B and Murugesan V, Zeolite-
catalyzed ecofriendly synthesis of vibrindole A and bis(indolyl)methanes. Appl Catal 286: 137–141
(2005).

CAS Google Scholar

21 Kubczyk TM, Williams SM, Kean JR, Davies TE, Taylor SH and Graham AE, Nanoporous
aluminosilicate catalyzed Friedel–Crafts alkylation reactions of indoles with aldehydes and acetals.
Green Chem 13:2320 (2011).

CAS Web of Science® Google Scholar

22 Kurosh RM and Shari�-kiasaraaie M, Indole 3-alkylation/vinylation under catalysis of the
guanidinium ionic liquids. Tetrahedron 65: 8816–8820 (2009).

Web of Science® Google Scholar

23 Yadav JS, Reddy VS and Sunita S, E�cient and eco-friendly process for the synthesis of bis(1H-
indol-3-yl)methanes using ionic liquids. AdvSynth Catal 345: 349–352 (2003).

CAS Web of Science® Google Scholar

24 Isaeva VI, Belyaeva EV, Fitch AN, Chernyshev VV, Klyamkin SN and Kustov LM, Synthesis and
structural characterization of a series of novel Zn(II)-based MOFs with pyridine-2,5-dicarboxylate
linkers. Cryst Growth Des 13: 5157–5508 (2013).

Web of Science® Google Scholar

25 Xu DZ, Tong J and Yang C, Ionic liquid [DABCO-H][HSO ] as a highly e�cient and recyclable
catalyst for Friedel–Crafts alkylation in the synthesis of bis(naphthol)methane and
bis(indolyl)methane derivatives. Synthesis 48: 3559–3566 (2016).

Web of Science® Google Scholar

26 Dabiri M, Salehi P, Baghbanzadeh M, Shakouri M, Otokesh S, Ekrami T et al., E�cient and eco-
friendly synthesis of dihydropyrimidinones, bis(indolyl)methanes, and N-alkyl and N-arylimides in
ionic liquids. J Iran Chem Soc 4: 393–401 (2007).

CAS Web of Science® Google Scholar

27 Deb ML, Deka B, Saikia PJ and Baruah PK, Base-promoted three-component cascade approach
to unsymmetrical bis(indolyl)-methanes. Tetrahedron Lett 58: 1999–2003 (2017).

4

  Back

6/16/24, 12:01 PM Preparation, characterization and catalytic application of Zn‐based metal–organic framework catalyst for synthesis of 3,3‐(ar…

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jctb.7071 5/6

https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD2MXktlChsLo%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.apcata.2005.03.017&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D286%26publication_year%3D2005%26pages%3D137-141%26journal%3DAppl%2BCatal%26author%3DM%2BKarthik%26author%3DCJ%2BMagesh%26author%3DPT%2BPerumal%26author%3DM%2BPalanichamy%26author%3DB%2BArabindoo%26author%3DV%2BMurugesan%26title%3DZeolite%25E2%2580%2590catalyzed%2Becofriendly%2Bsynthesis%2Bof%2Bvibrindole%2BA%2Band%2Bbis%2528indolyl%2529methanes&doi=10.1002%2Fjctb.7071&doiOfLink=10.1016%2Fj.apcata.2005.03.017&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BC3MXhtV2hsrnI&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2Fc1gc15669a&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000294437300007&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1039%2Fc1gc15669a&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2011%26journal%3DGreen%2BChem%26author%3DTM%2BKubczyk%26author%3DSM%2BWilliams%26author%3DJR%2BKean%26author%3DTE%2BDavies%26author%3DSH%2BTaylor%26author%3DAE%2BGraham%26title%3DNanoporous%2Baluminosilicate%2Bcatalyzed%2BFriedel%25E2%2580%2593Crafts%2Balkylation%2Breactions%2Bof%2Bindoles%2Bwith%2Baldehydes%2Band%2Bacetals&doi=10.1002%2Fjctb.7071&doiOfLink=10.1039%2Fc1gc15669a&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000271345300007&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.tet.2009.08.073&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D65%26publication_year%3D2009%26pages%3D8816-8820%26journal%3DTetrahedron%26author%3DRM%2BKurosh%26author%3DM%2BSharifi%25E2%2580%2590kiasaraaie%26title%3DIndole%2B3%25E2%2580%2590alkylation%252Fvinylation%2Bunder%2Bcatalysis%2Bof%2Bthe%2Bguanidinium%2Bionic%2Bliquids&doi=10.1002%2Fjctb.7071&doiOfLink=10.1016%2Fj.tet.2009.08.073&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD3sXisVCgur4%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1002%2Fadsc.200390038&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000181705900008&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1002%2Fadsc.200390038&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D345%26publication_year%3D2003%26pages%3D349-352%26journal%3DAdvSynth%2BCatal%26author%3DJS%2BYadav%26author%3DVS%2BReddy%26author%3DS%2BSunita%26title%3DEfficient%2Band%2Beco%25E2%2580%2590friendly%2Bprocess%2Bfor%2Bthe%2Bsynthesis%2Bof%2Bbis%25281H%25E2%2580%2590indol%25E2%2580%25903%25E2%2580%2590yl%2529methanes%2Busing%2Bionic%2Bliquids&doi=10.1002%2Fjctb.7071&doiOfLink=10.1002%2Fadsc.200390038&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000328100400021&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1021%2Fcg401106z&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2013%26pages%3D5157-5508%26journal%3DCryst%2BGrowth%2BDes%26author%3DVI%2BIsaeva%26author%3DEV%2BBelyaeva%26author%3DAN%2BFitch%26author%3DVV%2BChernyshev%26author%3DSN%2BKlyamkin%26author%3DLM%2BKustov%26title%3DSynthesis%2Band%2Bstructural%2Bcharacterization%2Bof%2Ba%2Bseries%2Bof%2Bnovel%2BZn%2528II%2529%25E2%2580%2590based%2BMOFs%2Bwith%2Bpyridine%25E2%2580%25902%252C5%25E2%2580%2590dicarboxylate%2Blinkers&doi=10.1002%2Fjctb.7071&doiOfLink=10.1021%2Fcg401106z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000385706000013&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1055%2Fs-0035-1561655&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D48%26publication_year%3D2016%26pages%3D3559-3566%26journal%3DSynthesis%26author%3DDZ%2BXu%26author%3DJ%2BTong%26author%3DC%2BYang%26title%3DIonic%2Bliquid%2B%255BDABCO%25E2%2580%2590H%255D%255BHSO4%255D%2Bas%2Ba%2Bhighly%2Befficient%2Band%2Brecyclable%2Bcatalyst%2Bfor%2BFriedel%25E2%2580%2593Crafts%2Balkylation%2Bin%2Bthe%2Bsynthesis%2Bof%2Bbis%2528naphthol%2529methane%2Band%2Bbis%2528indolyl%2529methane%2Bderivatives&doi=10.1002%2Fjctb.7071&doiOfLink=10.1055%2Fs-0035-1561655&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD2sXhsVygs7jI&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1007%2FBF03247224&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000251133700002&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1007%2FBF03247224&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D4%26publication_year%3D2007%26pages%3D393-401%26journal%3DJ%2BIran%2BChem%2BSoc%26author%3DM%2BDabiri%26author%3DP%2BSalehi%26author%3DM%2BBaghbanzadeh%26author%3DM%2BShakouri%26author%3DS%2BOtokesh%26author%3DT%2BEkrami%26title%3DEfficient%2Band%2Beco%25E2%2580%2590friendly%2Bsynthesis%2Bof%2Bdihydropyrimidinones%252C%2Bbis%2528indolyl%2529methanes%252C%2Band%2BN%25E2%2580%2590alkyl%2Band%2BN%25E2%2580%2590arylimides%2Bin%2Bionic%2Bliquids&doi=10.1002%2Fjctb.7071&doiOfLink=10.1007%2FBF03247224&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)


Download PDF

CAS Web of Science® Google Scholar

28 Ji SJ, Zhou MF, Gu DG, Jiang ZQ and Loh TP, E�cient Fe -catalyzed synthesis of
bis(indolyl)methanes in ionic liquids. Eur J Org Chem 7: 1584–1587 (2004).

CAS Web of Science® Google Scholar

III

ABOUT WILEY ONLINE LIBRARY

Privacy Policy
Terms of Use

About Cookies
Manage Cookies

Accessibility
Wiley Research DE&I Statement and Publishing Policies

HELP & SUPPORT

Contact Us
Training and Support

DMCA & Reporting Piracy

OPPORTUNITIES

Subscription Agents
Advertisers & Corporate Partners

CONNECT WITH WILEY

The Wiley Network
Wiley Press Room

Copyright © 1999-2024 John Wiley & Sons, Inc or related companies. All rights reserved, including rights for text and data mining
and training of arti�cial technologies or similar technologies.

  Back

6/16/24, 12:01 PM Preparation, characterization and catalytic application of Zn‐based metal–organic framework catalyst for synthesis of 3,3‐(ar…

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jctb.7071 6/6

https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/pdf/10.1002/jctb.7071
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BC2sXmtFKgsLc%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.tetlet.2017.04.032&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000401211500023&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1016%2Fj.tetlet.2017.04.032&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D58%26publication_year%3D2017%26pages%3D1999-2003%26journal%3DTetrahedron%2BLett%26author%3DML%2BDeb%26author%3DB%2BDeka%26author%3DPJ%2BSaikia%26author%3DPK%2BBaruah%26title%3DBase%25E2%2580%2590promoted%2Bthree%25E2%2580%2590component%2Bcascade%2Bapproach%2Bto%2Bunsymmetrical%2Bbis%2528indolyl%2529%25E2%2580%2590methanes&doi=10.1002%2Fjctb.7071&doiOfLink=10.1016%2Fj.tetlet.2017.04.032&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fjctb.7071&key=1%3ACAS%3A528%3ADC%252BD2cXivF2lsLs%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1002%2Fejoc.200300719&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fjctb.7071&key=000220655600024&getFTLinkType=true&doiForPubOfPage=10.1002%2Fjctb.7071&refDoi=10.1002%2Fejoc.200300719&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://analyticalsciencejournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D7%26publication_year%3D2004%26pages%3D1584-1587%26journal%3DEur%2BJ%2BOrg%2BChem%26author%3DSJ%2BJi%26author%3DMF%2BZhou%26author%3DDG%2BGu%26author%3DZQ%2BJiang%26author%3DTP%2BLoh%26title%3DEfficient%2BFeIII%25E2%2580%2590catalyzed%2Bsynthesis%2Bof%2Bbis%2528indolyl%2529methanes%2Bin%2Bionic%2Bliquids&doi=10.1002%2Fjctb.7071&doiOfLink=10.1002%2Fejoc.200300719&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/
https://www.wiley.com/
javascript:void(0)

