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Educational Background 

Jul, 2005 –Feb, 2012 Ph.D. Organic Chemistry  
 

 Title of the Thesis: Photophysical, Crystallographic and Photovoltaic Studies on Imidazolin-5-ones 
(Advisor:   Prof. GurunathRamanathan)  

 Indian Institute of Technology, Kanpur, INDIA  
 GPA = 8.67/10.0 (course work during Ph.D, GPA = Grade Point Average) 

 
Sep, 2002 –Nov, 2004M. Sc. (Organic Chemistry) 
 

 Gauhati University,  Assam, INDIA  
 Specialization in Organic Chemistry  
 1st class1st(80.1%) 

 
Sep, 1999–Aug, 2002B. Sc. (Chemistry, Physics and Mathematics) 
 

 B. Borooah College, Guwahati, Assam, INDIA  
 Honors in Chemistry  
 2nd class (58.6%) 

 
Aug, 1996 – June  199810+2 (Phys, Chem, Maths, Biol, Eng, Assamese) 

 RaghunathChaudhary Higher Secondary School, Mukalmua 
 1st Division (71.2%) 

 
Jan, 1993 – Jul, 1996  10th  (Gen Maths, Adv. Maths, Gen Sci, SSt, English, Assamese) 

 RaghunathChaudhary Higher Secondary School, Mukalmua 
 1st Division (63.7%) 

 

Publications 

1. Regioselective and Solvent Dependent Photoisomerization Induced Internal Conversion in Red 
Fluorescent Protein Chromophore Analogues. Basanta Kumar Rajbongshi, Sheikh Abdullah, Bittu 
Lama, Himangshu Pratim Bhattacharyya and Manabendra Sarma.  
RSC Advances 2024, 14, 18373 – 18384. (https://doi.org/10.1039/D4RA00988F) 
 

2. Synthesis, Structural Investigation and Hirshfeld Surface Analyses of Two Imidazolinone based 
Heterocyclic Compounds. Sheikh  Abdullah,  Santu Deka, Farhina Abid,  Sagar Sharma,  Jayanta Kumar 
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Nath and Basanta Kumar Rajbongshi. Journal of Structural Chemistry 2024 (Accepted for 
Publication). 
 

3. Facile fabrication of functional poly (para-phenylenediamine) nanotubes using self-degraded  
methyl orange template. Partha P. Sarma, Basanta K. Rajbongshi, Jiban J. Das, Jaidev Harjwani 
and Mridula Baro. Synthetic Metals 2024, 306, 117633. https://doi.org/10.1016/j.synthmet.2024.117633 
 

 4.    Catalyst‐/Additive‐free one‐pot synthesis of oxazolidines in water via regioselective and stereoselective 
C−H functionalization approach. Iftakur Rahman, Biswajita Baruah, Basanta Kumar Rajbongshi, 
Mohit L. Deb and Pranjal Baruah. Chemistry Select 2023, 8, e202300093. 
https://doi.org/10.1002/slct.202300093 

 
 5.   Ultrafast excited state relaxation of a model green fluorescent protein chromophore: Femtosecond 

fluorescence and transient absorption study. Basanta Kumar Rajbongshi, Shahnawaz Rafique, Suman 
Bhowmik and Pratik Sen. Journal of Molecular Structure 2023, 1275, 134538. 
https://doi.org/10.1016/j.molstruc.2022.134538 

 
 
 6.   Ultra-high Stokes shift in polycyclic chromeno[2,3-b]indoles. Basanta Kumar Rajbongshi, Himangshu 

Pratim Bhattacharyya, Choitanya Dev Pegu, Sagar Sharma, Pranjal K. Baruah and Manabendra Sarma. 
Polycyclic Aromatic Compounds 2022, 42, 1710-1727. 
https://doi.org/10.1080/10406638.2020.1804411 
 

 7. New Donor-Acceptor-Donor type of organic semiconductors based on the regioisomers of 
diketopyrrolopyrroles: A DFT study. Gautomi Gogoi, Labanya Bhattacharya Shohidur Rahman, 
Neelotpal Sen Sarma1, Sridhar Sahu, Basanta Kumar Rajbongshi and Sagar Sharma. Materials Today 
Communications 2020 (https://doi.org/10.1016/j.mtcomm.2020.101364) 
 

8.   New types of organic semiconductors based on diketopyrrolopyrroles and 2,1,3-benzochalcogenadiazoles: 
a computational study. Gautomi Gogoi, Smruti R. Sahoo, Basanta Kumar Rajbongshi, Sridhar Sahoo, 
Neelotpal Sen Sarma and Sagar Sharma. Journal of Molecular Modelling 2019, 25:42, 1-12. . 
https://doi.org/10.1007/s00894-019-3922-x 

9.   One-pot sequential multi-component reaction: Synthesis of 3-substituted indoles. Paran J. Borpatra, 
Bhaskar Deka, Basanta K. Rajbongshi, Mohit L. Deb and Pranjal K. Baruah. Synthetic Communications 
2018, 48 (16), 2074 – 2082. https://doi.org/10.1080/00397911.2018.1482352 

10.  Introduction of an electron push-pull system yields a planar Red Kaede fluorescence protein 
chromophore analogue stabilized by a C=O···π interaction. Asish Singh, Basanta Kumar Rajbongshi 
and GurunathRamanathan. Journal of Chemical Sciences2015, 127, 941-948. 
 

11.   Tuning of Intermolecular Interactions Results in Packing Diversity in Imidazolin-5-ones. Ashish Singh, 
Basanta Kumar Rajbongshi and GurunathRamanathan.Journal of Chemical Sciences 2014, 126, 1275-1284. 
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12.  Solution Processed Imidazolin-5-one Based Bulk-heterojunction Organic Solar Cells. Vineet Kumar, S. 
Sundar Kumar Iyer and Basanta Kumar Rajbongshi. Delve, Volume II, Number II, July 2013-
December 2013, p91-100 (A Bi-annual research journal of Nowgong College, ISBN 2278-7402). 
 

13.   Segregation into Chiral Conformations of an Achiral Molecule by Concomitant Polymorphism. 
Basanta KumarRajbongshi, Nisanth N. Nair, M. Nethaji and GurunathRamanathan 
Crystal Growth & Design 2012, 12, 1823-1829. 
 

14. Excited State Relaxation Dynamics of Model Green Fluorescent Protein ChromophoreAnalogs:  

Evidence for cis-trans Isomerization. ShahnawazRafiq,Basanta Kumar Rajbongshi,Nisanth N. Nair, 
Pratik Sen and GurunathRamanathan.Journal of Physical Chemistry A 2011, 115, 13733-13742. 
 

15.   Twisted Intramolecular Charge Transfer in a Model Green Fluorescent Protein LuminophoreAnalog 
Basanta K. Rajbongshi, Pratik Sen and GurunathRamanathan.Chemical Physics Letters 2010, 494, 295-
300. 
 

16.   Dominant …. Interaction in the Self Assemblies of 4-Benzylidene Imidazolin-5-one Analogs 
Basanta K. Rajbongshi and Gurunath Ramanathan.Journal of Chemical Sciences 2009, 121, 973-982. 
 

17.  Bilayer Organic Solar Cells Based on Imidazolin-5-one Molecules.K. A. K. Chidvilas, Pramod Mani, S. 
Sundar Kumar Iyer, Basanta Kumar Rajbongshi and GurunathRamanathan.34th IEEE Photovoltaic 
Specialist Conference, Philadelphia, PA, United States, June 7-12 (2009) 786-789. 
 

18.  Photovoltaic Effect in Single Layer Organic Solar Cell Devices Fabricated with Two New Imidazolin-5-
one Molecules. Vibhore Jain, Basanta Kumar Rajbongshi,ArunTejMallajosyula, GitaleeBhattacharjya, 
S. Sundar Kumar Iyer and GurunathRamanathan Solar Energy Materials and Solar Cells 2008, 92, 1043-
1046. 

     [Equal contribution] 

Patent 

1. An Improved Organic Optoelectronic Device Using Imidazolin-5-one Molecules with Other             
Molecules. Indian Pat. Appl. (2009), 19pp. CODEN: INXXBQ IN 2007DE01231 A 20090116 

             CAN 152:63967 AN 2009:99304 CAPLUS. Inventors: Jain, Vibhor; Bhattacharjya, Gitalee; 
Rajbongshi, Basanta Kumar; Arun, Tej M.; Gurunath, Ramanathan; Iyer, S. Sundar Kumar. 

Research Interest 

 Fluorescent sensors 
 Organic solar cell 

Technical Skills 
 

 Synthesis of organic molecules and their characterization via 1H and 13C NMR, FT-IR, Mass 
spectroscopic techniques (ESI-MS and GC-MS), CHN analysis and X-ray Crystallography. 

 Handling of air/moisture sensitive reactions, multistep synthesis. 
 Extensively performed separation and purification of organic compounds by column chromatography. 
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 Gained experience in handling various instruments like GC-MS, HPLC , UV-vis Spectrophotometer 
(JASCO V-550, JASCO V-660, Shimadzu UV-160A), Spectrofluorimeter (FluoroLog FL-3.21, Horiba 
JobinYvon; Perkin Elmer LF-55), Mettler Toledo’s Thermal Analyzer (TGA-DSC1),  JEOL NMR (400 
MHz and 500 MHz) spectrometer, FT-IR, Bruker AXS SMART APEX CCD diffractometer.  

 Nanosecond Time Resolved Spectrofluorimeter (IBH and Horiba JobinYvon). 
 Fluorescence Up-Conversion: Preliminary knowledge 
 Skilled in NMR data processing in Delta-NMR software. Analysis of COSY and ROESY spectra. 
 Skilled in using crystallographic softwares: WinGX 1.80, Ortep, Platon, SIR97, SIR2002, SIR2004, 

Mercury 2.3, Diamond 3.2f and Conquest 1.9 for Cambridge Structural Database System (CSDS) 
analysis 

 Computation: Preliminary knowledge in Gaussian 09 
 Gaussview 
 Chemcraft 1.6: A software for analysis of computational results 
 Gnuplot: A command driven software for plotting 2D and 3D colorful surfaces 

Teaching Experience 
 

 20th February, 2015 – Continuing as Assistant Profesor in chemistry department, Cotton University 
 28th January, 2014 – 19th February, 2015 - Worked as Assistant Professor in chemistry department, 

Biswanath College, BiswanathChariali 
 3rd October, 2012 – 27th January, 2014 – Worked as Assistant Professor in chemistry department, 

Nowgong College, Nagaon 
 Teaching Associate (TA) in CHM 101 (Theory course for 1st year B. Tech. programme), Dec, 

2008-April, 2009, Department of Chemistry, IIT Kanpur, INDIA. 
 Teaching Associate (TA) in CHM 101 (Laboratory course for 1st year B. Tech. programme), July– 

Dec (2008), Department of Chemistry, IIT Kanpur, INDIA. 
 Teaching Associate (TA) in CHM 101 (Laboratory course for 1st year B.Tech. programme), Dec, 

2007–April, 2008, Department of Chemistry, IIT Kanpur, INDIA. 
 Teaching Associate (TA) in CHM 503 (Laboratory course for 2nd year MSc and Integrated M.Sc 

programme), July–Dec (2007), Department of Chemistry, IIT Kanpur, INDIA. 
 Worked as a guest lecturer in post-graduate section in the department of chemistry, B. Borooah College, 

Guwahati, Assam, INDIA (March, 2005 to June, 2005)  

List of Courses Taught: 

 Stereochemistry in B.Sc. 1st and 2nd semesters (Honours) and M.Sc. 1st semester  
 Stereoselective synthesis in M.Sc. 2nd semester  
 Organic reaction mechanism, addition and elimination reactions in B.Sc. 1st semester (Honours)  
 Aromatic electrophilic substitution, Amines, Aldehydes, Ketones, Carboxylic acids in B.Sc. 2ndsemester 

(Honours)  
 Nitro and amino compounds, Organo Sulphur and Organo Phosphorus compounds, Active methylene 

compounds, Aromatic heterocyclic compounds, Polynuclear aromatic hydrocarbons in B.Sc. 5thsemester 
(Honours)  

 Molecular rearrangements, Perycyclic reactions, Oxidation-reduction in B.Sc. 5th semester (Honours)  
 Organic Photochemistry, Carbohydrates, Polymers and fibres, Terpenes and Alkaloids in B.Sc. 6th 

semester (Honours)  
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 Ionic compounds and solid state chemistry in B.Sc. 3rd semester (Honours)  
 Interhalogen compounds, Polyhalides, Pseudo halogen, Oxides and oxoacids ofhalogens, Noble gas 

compounds, Inorganic chains, Rings and Cages – Silicates, Aluminosilicates, Boranes, Borazines, 
Phosphazenes, Carboranes and Metallacarboranesin B.Sc. 4thsemester (Honours) 

 

Awards, Fellowships and Positions 

 2004: Qualified National Eligibility Test (NET) in Chemical Sciences for Junior Research 
Fellowship (JRF) of CSIR, INDIA. 

 2005: Qualified All INDIA Graduate Aptitude Test for Engineering (GATE) in Chemical Sciences 
Conducted by Indian Institute of Technology, Guwahati with 98.49 Percentile (out of 3583 students 
appeared).All INDIA Rank 51 

 2007: Received Senior Research Fellowship (SRF) of CSIR, INDIA. 

 2nd Best Poster Award for presenting poster in “National Conference on the Emerging Trends in the 
Photovoltaic Energy Generation and Utilization”(27-29 March, 2008),IIT Kanpur, INDIA 

 

Poster Presentations/Participations/Oral presentations 

 Molecular Stacks Through …. Interactions in the Crystal Lattices of Imidazolin-5-ones 
B. K. Rajbongshiand G. Ramanathan 
Poster Presented at International Conference on Metals and Alloys: Past, Present and Future 
(METALLO - 2007) (7-10 Dec, 2007), IIT Kanpur, INDIA. 
 

 Photovoltaic Effect in Organic Biodegradable Solar Cells Fabricated with Green Fluorescent Protein 
LuminophoreAnalogs 
Basanta Kumar Rajbongshi, Vibhore Jain, GitaleeBhattacharjya, S. Sundar Kumar Iyer and 
GurunathRamanathan 
Poster Presented at National Conference on the Emerging Trends in the Photovoltaic Energy 
Generation and Utilization (27-29 March, 2008),IIT Kanpur, INDIA. 
 

 Concomitant Polymorphs of an Analog of the Green Fluorescent Protein Luminophore and Application 
in Organic Photovoltaics 
Basanta Kumar Rajbongshi, Nisanth N. Nair, M. Nethaji, K. A. K. Chidvilas, S. Sundar Kumar Iyer 
and GurunathRamanathan 
Poster Presented at 5th J-NOST 2009 (2-5 Dec, 2009), IIT Kanpur, INDIA. 
 

 Molecular Rotor Property of a Model Green Fluorescent Protein LuminophoreAnalog 
Basanta Kumar Rajbongshi,Pratik Sen and GurunathRamanathan 
Poster Presented at XXIII IUPAC Symposium in Photochemistry (11-16 July, 2010) Ferrara, Italy. 

 Participated in National Workshop on Fluorescence Correlation Spectroscopy and Biophotonics (FCS-
2010)”, held in Shillong during 8- 13 Nov, 2010. 

 Volunteered and participated in “International Winter School (Organic Electronics and 
Optoelectronics)” for Graduate Students organized jointly by IIT Kanpur and National Nanotechnology 
Infrastructure Network (NNIN), 8-13th December, 2008, IIT Kanpur.  
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 Enantiomeric concomitant polymorphs from an analog of green fluorescent protein chromophore 
Poster presentation in "National Seminar on Recent Trends in Fundamental and Applied 
Chemical Sciences (RTFACS-2014)” held at Dibrugarh University during 19-21st Nov, 2014. 

 Chiral Concomitant Polymorphs from a DsRed Chromophore Analog.  
Oral presentation in National Seminar on Emerging Trends in Chemical Sciences 2016 (ETICS-
2016) on May 27, 2016 organized by Gauhati University , Guwahati 

 Intramolecular Charge Transfer Mediated Internal Conversion in Two Model Green Fluorescent Protein 
Chromophore Analogs 
Oral presentation in 62nd Annual Technical Session of Assam Science Society on 27th February, 
2017 organized by Institute of Advanced Studies in Science and Technology and Assam Science Society  

 Participated in 41st Orientation Programme during 22nd May, 2017 to 18th June, 2017 organized by 
HRDC, NEHU, Shillong 

 Participated in Refresher Course in Chemistry organized by UGC-HRDC, Lucknow University during 
1st January, 2018 to 23rd January, 2018 

 Participated in Science Academies’ Lecture Workshop on Emerging Trends in Chemical Sciences 
organized by Dept of Chemistry, Gauhati University during Nov 8-10,  2018. 

 Attended in conference “Frontiers in Chemical Sciences (FICS-2018)” organized by  dept. Of chemistry. 
IITG during 6-8 Dec, 2018 

 Oral Presentation in one day seminar “Science for Sustainable Development (SSD-2019) organized by 
dept. of Chemistry, B. Borooah College and Assam Science Technology and Environmental Council 
(ASTEC)” on 9th January, 2019. Title of presentation “Organic Photovoltaic Materials, Devices and 
Mechanism of Solar energy Conversion” 

  
 

Invited Lecture 
 Invited lecture in Dept. of Chemistry, Bodoland University on 20th June, 2018 on “Reduction 

reactions in organic chemistry” 
 Invited lecture in Department of Chemistry, Don Bosco University on 15th September, 2018 on 

“Green Fluorescent Protein. Photophysical, Crystallographic and Photovoltaic Studies on its 
Chromophore Analogs” 

 Invited as a resource person on 24th March, 2019 at Kumar Bhaskar Varma Sanskrit and 
Ancient Studies University to give lecture on 'How to prepare chemistry for competitive 
examinations.' 
 

FDP Courses completed 
 Completed Swayam hosted NPTEL-AICTE Faculty Development Programme (FDP) 

“Mechanisms in Organic Chemistry” of 8 weeks duration in July-Sep, 2022. 
 Completed Swayam hosted NPTEL-AICTE Faculty Development Programme (FDP) 

“Reagents in Organic Chemistry” of 12 weeks duration in July-Oct, 2022. 
 
 

Practical Sessions/Seminar/Colloquium/Workshop Conducted 
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 Conducted theory and practical sessions on 24th December, 2012 as resource person of ‘Manufacturing 
Techniques of Soap and Fitkari’ as a part of Winter Workshop Program held at Nowgong College, 
Assam during 21st-26th December, 2012, organized by Internal Quality Assurance Cell (IQAC), 
Nowgong College. The theme of the workshop is ‘Earn While Learning’. 

 Conducted Chemistry Colloquium on 23rd Feb, 2017. Lecture presented by Dr.Pranjal Kr. Baruah, 
Assistant Prof., GUIST. Title of talk “C-H Functionalization and Divergent Reactions of Betti Bases” 

 Resource person in a workshop on National Eligibility Test (NET) organized by the Department of 
Chemistry, Assam Don Bosco University Tapesia Gardens, Kamarkuchi, Assam during 3-6 November, 
2020. 

 Resource person for evaluation of posters in the International e-Poster Conference on Current Outlook 
in Material Science and Engineering (COMSE-2k20) from 15-16th May, 2020 organized by Bodoland 
University in Association with Tripura University, ADP College Nagaon, and MITAurangabad  on 
Facebook 

Department/Institute’s Responsibility taken 

 Editor of Molecule Magazine published from the Department of Chemistry, Cotton University, 
Panbazar, Guwahati – 781001. (July-Dec, 2015) 

 Registration of Cotton College State University (CCSU) in the Department of Scientific and Industrial 
Research (DSIR), Govt. of India for DSIR certificate for availing exemption from Custom and Excise 
duty 

 Coordinator for updating Half Yearly return to DSIR in respect of Institute’s DSIR certificte 
 Coordinator of Ph.D. coursework of all Faculties for Literature Review Project and Academic Writing 

papers. (Letter from Academic Registrar on 08.11.2017) 
 Deputy Coordinator  from Department for Ph.D. Coordinator (Letter from Department Head on 

15.11.2017) 
 Member of Departmental Research Committee (Letter from Academic Registrar on 27.10.2017) 
 Member of Departmental Research Committee for the department of Physics, Cotton University (Letter 

from Academic Registrar on 27.10.2017) 

 Member of the committee for preparing of UG and PG syllabus based on CBCS (Letter from 
HOD, Chemistry on 02-04-2018) 
 

Brief description of Thesis works 
Design and synthesis of green fluorescent protein (GFP) chromophoreanalogs. 
A series of GFP chromophoreanalogs with various substituents near the donor and acceptor weresynthesized. 
The substituents alter optical and electrical properties and also molecular packing in crystallattices. These 
properties were studied in the next chapters. 

Spectroscopic and theoretical studies on the synthesized GFP chromophoreanalogs. 
While wild type (wtGFP) GFP is highly fluorescent (Φ = 0.8, τ = 3.3 ns), denatured GFP is almost 
nonfluorescent(Φ is almost 4000 times less and life time τ is almost 3300 times less than wtGFP). Similarlythe 
model GFP chromophoreanalogs are also weakly fluorescent (Φ≤10-3). This intriguing observationhas led to 
extensive studies on photophysics of model chromophores and GFP mutants. There are abouttwenty research 
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papers which suggest internal conversion (IC) triggered by twisting motion as the maindeactivation channel of 
denatured GFP and all synthetic model compounds of GFP chromophore. Whilesome of these literatures 
suggest torsional motion about a bridging single bond, some suggest about abridging double bond and some 
suggest torsional motion about both bonds. Unfortunately, a completepicture of the mechanism of IC including 
experimental and theoretical interpretations is not available. Mythesis explores for a complete picture of IC. We 
have found that IC occurs by rotation through a bridgingdouble bond, and it can not occur by rotation through 
bridging single bond or by both single and doublebonds. That IC occurs by rotation about double bond, is 
confirmed by detecting the cis-trans isomers byHPLC and 1H, 13C NMR. Femtosecond fluorescence studies 
reveal that intramolecular charge transfer(ICT) occurs first followed by IC by torsional motion. Because ICT 
occurs first, the relevant double bondbecomes predominantly single bond and thus the process of IC through 
torsional motion about thebridging double bond does not have to cross a high activation barrier as normally 
observed for rotationabout double bond. 

Crystallographic studies of the synthesized GFP chromophore model compounds. 
GFP chromophore model compounds are conjugated compounds of an electron rich benzylidene ring and 
electron deficient imidazolin-5-one ring. These structural features motivated us to look for the packingscenarios 
by putting various groups near the electron rich and electron donor centres. We have found thatthe analogs have 
a strong preference of π….π stacking. We also observed chiral conformationalconcomitant polymorphs of an 
analog which form pyramidal structures. 

Photovoltaic studies of the synthesized GFP chromophoreanalogs. 
Organic solar cells – single layer, bilayer and bulk heterojunction (BHJ) solar cells were fabricated fromsome of 
the analogs. Studies show that the analogs preferentially act as hole conducting materials.Extremely poor 
mobilities of the excitonsis found to be the main reason of very low efficiency. WithPCBM (a fullerene 
derivative) as electron conducting material, one analog produced highest efficiency(0.015%) among all 
combinations. 
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