
4/26/22, 2:01 PM Pyrrolo[3,4-c]pyridine-Based Fluorescent Chemosensor for Fe3+/Fe2+ Sensitivity and Their Application in Living HepG2 Cells | A…

https://pubs.acs.org/doi/full/10.1021/acsomega.8b02110 1/32

RETURN TO ISSUE

 PREV NEXT 

Get e-Alerts

Pyrrolo[3,4-c]pyridine-Based Fluorescent Chemosensor for
Fe /Fe  Sensitivity and Their Application in Living HepG2 Cells

,  ,  ,  ,  , 
, and 

 Cite this: ACS Omega  2018, 3, 12, 18646–18655
Publication Date: December 28, 2018
https://doi.org/10.1021/acsomega.8b02110
Copyright © 2018 American Chemical Society
RIGHTS & PERMISSIONS

Article Views

1074
Citations

10

ADVERTISEMENT

ARTICLE

3+ 2+

Pampa Maity Barnali Naskar Sanchita Goswami Chandraday Prodhan Tandrima Chaudhuri
Keya Chaudhuri Chhanda Mukhopadhyay*



Altmetric

-
LEARN ABOUT THESE METRICS

Share



  Add to



Export

RIS

Fluorescence, Metals, SUBJECTS:

 PDF (4 MB)

 Supporting Info (2) »This website uses cookies to improve your user experience. By continuing to use the site, you are accepting our
use of cookies. Read the ACS privacy policy.

CONTINUE

 
 

https://pubs.acs.org/toc/acsodf/3/12
https://pubs.acs.org/doi/10.1021/acsomega.8b02386
https://pubs.acs.org/doi/10.1021/acsomega.8b02713
https://pubs.acs.org/journal/acsodf
https://pubs.acs.org/action/showCitFormats?doi=10.1021%2Facsomega.8b02110&href=/doi/10.1021%2Facsomega.8b02110
https://doi.org/10.1021/acsomega.8b02110
https://pubs.acs.org/page/rightslinkno.jsp
https://pubs.acs.org/page/policy/authorchoice_termsofuse.html
http://acsmediakit.org/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstZbOvo1oZssL2xx7a4N1YbP0K8O5OdO6tM6hFxNDbUnc_gKBx_MzFk9S6IlA7aGhJ0niwQrbJHSIx24IqBWGSbKD9CH14EDsR2nqfZdpOLdmEOd9fvp4It1ROtI7SnqexVRB9nroQh32LRqe7TIQtXGyZDJ_QNRf-i0OXjXwpOefVH_AHcVVp7zjDfdu1rYYaB9iBcU8duFI984Yb-Qy6fdQWzPrUTadOiA3lkRmEdPHigs4ywqaaI3BndQEm4LSr1LpKDlr5okHX6xXSA8_LuvIBTLsPMolS8bc0d-N-hVAPujL1u&sig=Cg0ArKJSzN3NT9kNBzz2&fbs_aeid=[gw_fbsaeid]&adurl=https://solutions.acs.org/solutions/institute/acs-essentials-of-lab-safety-for-general-chemistry/%3Futm_source%3DACSplatform%26utm_medium%3Dhouse%26utm_campaign%3DLabSafety_Institute%26LS%3DPubsCen
https://pubs.acs.org/action/doSearch?ConceptID=291912
https://pubs.acs.org/action/doSearch?ConceptID=290797
javascript:void(0)
https://pubs.acs.org/doi/pdf/10.1021/acsomega.8b02110
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


4/26/22, 2:01 PM Pyrrolo[3,4-c]pyridine-Based Fluorescent Chemosensor for Fe3+/Fe2+ Sensitivity and Their Application in Living HepG2 Cells | A…

https://pubs.acs.org/doi/full/10.1021/acsomega.8b02110 2/32

Introduction

Small-molecule organic �uorophores are an important candidate in the multidisciplinary �eld of
chemosensing, photovoltaic, confocal microscopy, organic light-emitting diode technology, and
polymer and textile industry because of their enormous potential. (1) Hence, they have attracted
considerable attention to a broader scienti�c community including biology, chemistry, and
material science. (2) Toward that end, development of �uorogenic probes for selective sensing
of metal ions of biological interests has certainly become relevant. Of the different metal ions
such as iron, aluminum, copper, and zinc, iron is the most abundant essential trace element
present in the human body. (3) Because of the high a�nity toward oxygen, iron is critically
engaged in oxygen transport in all the tissues. (4) However, it is really important to have a
certain balance of the iron content in the human body. Whereas the de�ciency could lead to
anemia, hemochromatosis, diabetes, liver damage, and cancer, the excess of iron could cause
severe damage to nucleic acids, lipids, and proteins, which further accelerates the possibility of
serious diseases like Alzheimer’s, Parkinson’s, and so forth. (5)

Therefore, the pursuit of detection of iron with a high level of selectivity and sensitivity is a
decisive aspect. In this regard, various analytical methods and electrochemical methods have
come up for critical detection of metal ions. (6) However, time-consuming sample
pretreatments, along with strenuous procedures and expensive equipment limit their extensive
use. (7) Thus, an alternative approach considering the low cost, high sensitivity, easy monitoring
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Abstract

New 2H-pyrrolo[3,4-c]pyridine-1,3,6(5H)-trione-based fluorophores have been synthesized
by a single-step procedure in an ambient reaction condition. By this protocol, a total of 44
new compounds were generated and the photophysical property of 23 compounds was
studied in detail. These fluorophores show good fluorescence activity and illustrate high
selectivity for Fe /Fe  cation in the 10  (M) range. Notably, this 2H-pyrrolo[3,4-
c]pyridine-1,3,6(5H)-trione moiety is first used as a turn-off chemosensor for the Fe /Fe
cation. In addition, this probe was further applied for imaging Fe  in living HepG2 cells.
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