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Scheme 3: Fluorescence emission spectra of DMMTCO in presence of different concentrations of (a) BSA and (b) 

HSA. Emission spectra have been taken exciting the samples at their corresponding absorption maxima. 
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Scheme 4: Fluorescence lifetime plots of DMMTCO (excited using a 340 nm LED) in presence of BSA (a) and 

HSA (b). Concentration of the compound is 1 × 10-6 M. 

Fluorescence anisotropy study has been performed to assess the degree of restrictions imparted by the 

micro-environments of serum albumins [Scheme 5].  
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Scheme 5: Variation of fluorescence anisotropy (r) of DMMTCO with increasing concentrations of BSA (a) and 

HSA (b). λem is 453 nm for BSA and 440 nm for HSA. Concentration of the compound is 1 × 10-6 M. 

 

Another series of new fluorophores have been synthesised [Scheme 6]. 
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Scheme 6: Synthetic outline to obtain derivatives of 1,2-dihydrocyclopenta[b]indol-3(4H)-one. 

 

Throughout this spectroscopic endeavour attention has been paid to compare the photophysical responses 

of the said fluorophore within bio-environments of two different albumins.  

 

12. If there is any shortcomings to achieve the objective(s), reason(s) thereof:  
 
We have not been able to synthesise some more fluorophores. Even the biological studies of these 

skeletons have not been performed yet. 

It was due to the Covid-19 pandemic situation that most of the academic and research institutions were 

not accessible. Hopefully, the pending works can be performed in the second year of the project. 

 

13. Physical Progress during the reporting year: 
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We have been able to synthesise a few fluorophores. However, detailed photophysical studies have been 

performed on a single fluorophore, 6,7-dimethoxy-3-methyl-2,3,4,9-tetrahydro-1H-carbazol-1-one 

(DMMTCO). The photophysics of DMMTCO in several homogeneous and microheterogenous systems 

have been studied in detail. 

In this respect, it is worthwhile to mention that a review article has been published by the principal 

investigator on the synthesis, photophysical and biological studies of carbazole. A book chapter has also 

been published on the photophysical properties of 1-keto-1,2,3,4-tetrahydrocarbazole based fluorophores.  

Again, as we all know, neurotransmitters play the role of electrochemical signalling molecules which are 

essential for suitable brain functioning. Their dysfunction causes several mental and health disorders. 

Neurotransmitters are present at a very low concentration in the nervous system and they are mixed with 

many other biochemical molecules. The neuropeptides oxytocin and vasopressin are the most interesting 

molecules for social neuroscience and there is a considerable genetic and structural resemblance between 

these structures. We have planned to study the interactions (if any) between the newly synthesised 

fluorophores and the neuropeptides oxytocin and vasopressin.  

A review article has been published on oxytocin and vasopressin showcasing the chemistry, the social and 

the psychobiological importance of oxytocin and vasopressin. 

 

14. Quantitative indication of the actual progress vis-à-vis the original proposal submitted to 
DSTBT (as per Work Plan and Timeline):  
 
For the past one year, a detailed literature survey has been performed and a few fluorophores have been 

synthesised. Detailed photophysical studies were carried out on one of such fluorophores. Three papers 

and one book chapter have been published in several UGC approved journals.  

However, the synthesis of more such new fluorophores, their biological and photophysical studies are 

pending. Quantitatively, 25% progress has been made with respect to the original proposal submitted to 



 

Page | 7 

 

DSTBT. Due to the pandemic, most of the academic and research institutions restricted physical entry, 

thereby hampering the progress to a certain extent. Hopefully, we shall be able to perform better in the 

ongoing year. 

 

15. Physical Achievement and Translational Outcome till date, particularly, how the result will help 
the common people of our State: 
 

Designing and characterizations of small molecule environment sensitive fluorophores are extremely 

significant in the viewpoint of bio-chemical and bio-physical studies. They are extremely precious owing 

to their capability to probe micro-environments which can decipher bulk information in the study of 

molecular biology, drug discovery, material science, tissue diagnostics, environmental indicators, enzyme 

substrates and cellular staining agents. Although numerous fluorophores are known in the form of 

coumarins, fluoresceins, cyanines, oxazines, pyrenes, quinines, bodipy dyes etc., the quest for newer ones 

is still on as they are extremely essential to visualize a biochemical process. This research venture involves 

synthesis and photo-physical studies of a new family of fluorophores. Even the interactions of these 

fluorophores with several biomolecules, neuropeptides and metal ions undoubtedly constitute an important 

research that will be helpful for the common people of our state especially focussing on the development of 

new drugs and biomarkers. 

 

16. No. of papers published/ communicated (with copy) and Book/ Book Chapter/ Book Edited etc.:  
 
Three papers and one book chapter has been published through this project. 
 

1. Journal of the Iranian Chemical Society [Springer Nature, Impact Factor: 2.019] 
Indexed in Scopus, UGC-CARE List (India) and others 

 
 Mitra, A.K. Sesquicentennial birth anniversary of carbazole, a multifaceted wonder molecule: a revisit to 
its synthesis, photophysical and biological studies. J IRAN CHEM SOC (2021). 
https://doi.org/10.1007/s13738-021-02444-0. 
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2. Current Science [Current Science Association along with the Indian Academy of Sciences. 
Impact Factor: 1.102]. 
Indexed in Web of Science, Scopus, UGC-CARE List (India) and others 
 
Mitra, A. K. (2021). Asima Chatterjee, one of the brightest stars in the galaxy of organic 
chemistry. Current Science (00113891), 127(7).  
 

3. AIMS Molecular Science [AIMS Press. Impact Factor: NA] 
Indexed in Web of Science, UGC-CARE List (India) and others 
Mitra, A. K. (2021). Oxytocin and vasopressin: the social networking buttons of the body. AIMS 
Molecular Science, 8(1), 32-50. 
 

4. Book chapter Published by : LINCOLN UNIVERSITY COLLEGE, Malaysia 

Mitra, A. K. (2020). Introducing a New Family of Fluorophores: Keto-tetrahydrocarbazole. Modern 

Approaches in Chemical and Biological Sciences, 18. [doi:10.31674/book.2020.macbs] 

 
17. Patents applied (if any): We have not applied for any patent till date. Hopefully, we shall try to 
do it in future. 
18. Remaining Work to be done for the next year:  

A. Synthesis of some new small molecule heterocyclic fluorophore. 
B. Photophysical studies in several environments. 
C. Study related to the interactions of these compounds with several biomolecules.  
D. Biological studies of these compounds. 

19. Budget utilization as per the sanctioned heads:  
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