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UNIVERSITY GRANTS COMMISSION
EASTERN RECIONAL OFFICE

LB 8 Sector III Salt Lal<e, Kolkata 700 098

Phonc : (033) 335 {767 ,

F'ax : (033) 335 0586
Urrilcrsity Crarts Cornnrission

No. F /06-07 (ERO) Date : 10.0!.2007

The Principal
Dr. Bhupendra Nath Dutta Smrity Nlahavidyalaya
WB

Subject : Approval of Financial Assistance to Dr./lVr./Ms, Tandrima Chaudhuri of your
College for Minor Research Project.

Sir/Madam,

1 The University Grants Commission has approved Minor Research Project, as above, of your

College as per the recommendations of the Expert Committee and has also approved an

allocation of Rs97000/- for the project as per details given below :

1 Non-Recurring ltems : Amount (in Rupees)

Books and iournals 5000
Equipment 25000

Recurrinq ltems :

a. Field Work and Travel
b. Chemicals and Glassware

Contingency
( including special needs)

1 2000

Total : 97000

2. Theterms and conditions of the grantwill be as perthe Guidelines of the scheme.
3. Asanctionletter(100%of non-recurringand50%of recurringgrant)is enclosedherewith.

"4r0' Ttre College is requested to rQrl!-,lqg$lq1".q,9_9lt_,Ij"gt"-_duly signed by the Principaland the' Principal lnvestigator.
5. The date of implementation will be the date of receipt of the first demand draft by the College

and may be intimated in the Acceptance Certificate

Yours faithfully,

(Dr
t\,t*ry>

Ratnabali BanerjeE)

Copy forwarded for information & necessary action to:
Joint Secretary

1. The Registrar, Burdwan University
2. The Director of Public lnstructions (Higher Education), Govt. of WB
3. Dr./lVr./Ms Tandrima Chaudhuri
4. Guard file
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Final Report of the work done on the Minor Research Project

I . Project report No. : PCh em-002101-09 (UGC)

2. UGC Ref'eretrce No. : PSW-097106-01 (ERO)

3. period of reporr : From - ll'l'. Feb,2007 To - l0'r'.Feb,2009

4. Title of reseltrch project : Explorzrtion of optical and solvatiort

characteristics of a few probe molecLrles by

experimental and theoretical techniqr"res.

-5. (a) Nanre of the Principal Investigator : Ms Tandrirna Chaudhuri

(b) Deptt. and Universrty/Colle,ee where work has progressed :

Department of Chemistry, Burdwan University

6. Etfbctive date of starting of the project : 1 6.04.2001

1 . Grirnt approved and expenditure incurred during the period of the report.

(a) Total atrtount approved Rs. : 90,300

(b) Total expenditure Rs. '. 91.2A7

8. Report of the work done : Sheet attached

(i) Brief objective of tlie project :

a) Pritnarily for f'etching doctoral degree by the P.I

b) Enrichirtg the relevant area of knowledge.

1ii) Work done so f-ar and results achieved and publications, if any, resulting from

the work :

A paper entitled

1. "Design trtrcl Det,eloJnnent o.f o Nev, Pyrrcnrctlterte Dle with Intproved

Photo.ttubilih, ttrrcl Letsirtg Efficienc:t,: Theoretic:ctl Rutiorruliz.cttiort of

Ph7tctpln,sir:crl ancl Pltctrochemical Properties" is published in Journal of

Organic Chemistry, ACS on 2008. I Copy attached ]

2. (.A phcttopltr,slcn/ sttd\, ofthe C-B Phent,l artolctgue of PM567 Interac:tin,q

y'irh.t'iilerenes itt cliJj'erent solyenl ent,irctrunents - roliortttlized through ult

inirio thertretic:cil rnodel calculations irt gas plutse" is communicated to

Journal of Physical Chemistry, ACS on 2008. [Copy of the l''. page

attachedl

/



3. "Ltrntirrest.'errc:e of'tnes-tetra-2-r:hlorctpher*,lpot'pln'rht utrd Ils Mrtler:ular

eutd suprctrrtoleculur hieructictrts vvith Chlorctrils and Fullerenes" is

comrnlrnicated to Journal of Physical Chernistry. A, ACS on 2008 and is

revised now on Feb,2009. [ 1". page ofrevised copy is attached]elEl.

(iii) Has the progress been accordin-e to original plan of work and towards

achieving the objectives? If no, state reason : Yes.

(iv) Indicate the difficulties, if any : No difficulties arise.

(v) If project has not been completed, please indicate the approximate time by

which it is likely to be cornpleted : NA

(vi) If the project lras been cornpleted, enclose a surrmary of the finding of the

study :

Two broad copies of the final report of work is

enclosed.
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Principal lnvestigator
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Utilization Certificate

Certified that the -9rant of Rs. 26,800 (Rupees Twenty six thousand eight hundred only)

received i, the 2"d ilstalment from the University Grants Commission under the schenre of

sllpport for Minor Research Project entitled "Exploration of optical and salvation

characteristics of a few probe molecules by experimental and theoretical techniques" vide

UGC letter No pSW-09ilO6-01 (ERO) dated 19.03.2008 has been fully utilized for the

irurpose for which it was sanctioned and in accordance with the terms and conditions laid

down by the University Grarlt Conrmissiot-t'

,LI ,7 A \d lF?

F-t> **
Signature of the

Principal

?risdpal
Dr Bhuperdra Nafb Date

Srsriti MEhavllyalatra
tlatgrbrndapur. Burdwqn

Signatr"rre of Signature of the

Principal Investigator tor 4q'9
s 17.71't'tC1
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Plan of work as proposed  

 

 

The tenure of the project was 2 years.  In the minor research project the total work 

was divided into three major aspects, viz.,  

(i) Photophysical study that deals with the Absorption and 

Fluorescence spectrometric study of several Dye molecules in 

different pure and mixed solvents to get information about their 

solvated and electronically excited states.  

(ii) Study of intermolecular interactions of the Dye molecules with 

some electron acceptors in different solvent environments. 

(iii) Quantum chemical calculations through ab initio and DFT theories. 

 

Dyes Used 

 

Mainly two types of Dye molecules were chosen  

1. Pyromethene BF2 Dyes which are well known as LASER dye. 
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2. meso-tetraphenylporphyrins which are active for photosynthesis in 

Chlorophylls of plant leaves. 
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1st year work report 

 

In the 1st year I have tried initially to procure the Pyromethene dyes through 

collaboration with the Bio-Organic Division, BARC, Mumbai and designed the model 

calculations for obtaining better photostability of the dyes through modification of 

substituent groups. Initially, I obtained two dyes one of which is commercially 

available as PM567, a well-known laser dye. The other compound is its phenyl 

derivative, which was synthesised at BARC, Mumbai. I have studied 

solvatochromatic characteristics of the dyes by UV-VIS spectroscopic measurements; 

steady state fluorescence spectrometry as well as time resolved fluorescence 

spectroscopy in some pure solvents. I found very little shift of wavelength with 

change in polarity of solvent.  After getting the experimental results, theoretical 

calculations were performed for structural optimisation; excitation energies, HOMO-

LUMO, band gap, dipole moments etc. for the PM567 and its phenyl analogue. 

Computations were done using SPARTAN ‘02 and Gaussion’03 software. Theoretical 

calculations agree with experimental results satisfactorily. Then we designed with the 

help of theoretical tools two new dye molecules viz. (i) Φ-OMe substituted at C8 and 

(ii) Φ-2,4,6-tri OMe substituted at C8 of the PM567 chromophore. Our BARC 

collaborator group had synthesised these two dyes and they found better 

photostabilitity and lasing efficiency of the later dye, as compared to all others. This 

work has been published by American Chemical Society, in the Journal of Organic 

Chemistry in 2008.   

 

 

 

 



 

 

2nd year work report 

 

In the 2nd. year of tenure I have studied weak intermolecular interactions that appear 

due to complexation between the Pyromethene dyes (acting as electron donor) and the 

well known electron acceptors like fullerenes. Here we got environment sensitive 

selectivity of C-8 phenyl analogue of PM567 for fullerene-[60] and fullerene-[70]. 

This work was communicated to an international journal for publication.   

I have worked in the last year with another kind of dye molecules possessing 

biological importance. Such are compounds like Porphyrin, Phthalocyanine etc. 

Porphyrin is a heterocyclic compound that is present in leaves of plants and is the key 

to photosynthesis. I started working with free base meso-tetraphenylporphyrin having 

different substitutions in the phenyl ring. In the 2nd year I tried to procure the 

Porphyrins from Bio-Organic Division, BARC, Mumbai and studied solvatochromatic 

characteristics of the dyes by UV-VIS spectroscopic method, steady state 

fluorescence spectroscopy as well as time resolved fluorescence spectroscopy in some 

pure solvents. We got very significant variation in lifetime coefficient of the bi-

exponential fit of fluorescence intensity of meso-tetra(2-chlorophenyl)porphyrin in 

time-resolved emission study. We got little shift of wavelength with the change in 

polarity of solvent.  After obtaining the experimental results, theoretical calculations 

were done for structural optimisation, excitation energies, HOMO-LUMO energies, 

band gap, dipole moments etc. of the porphyrin using SPARTAN ‘02 and 

Gaussion’03 software. Theoretical results agreed well with the experimental values 

satisfactorily. In the next tenure I have studied weak intermolecular interactions that 

appear due to complexation between the Porphyrin (acting as electron donor) and 

some well known electron acceptors like fullerenes,chloranils etc. through 

spectroscopic and theoretical methods. Here we explored different mechanisms of 

quenching of fluorescence of the Porphyrin with fullerenes and chloranils in non polar 

non interactive toluene medium. In Porphyrin/fullerene complexes purely static 

quenching takes place, on the contrary for Porphyrin/chloranil complexes a combined 

static and dynamic quenching occurs.  This work has been also communicated to an 

international journal for publication.   



 

 

Project Output 

Publications 

 

Name of Journal Year Volume Page 

no. 

Title of Paper 

Journal of Organic 

Chemistry, ACS 

2008 73 2146
-

2154 

Design and Development of a 
New Pyrromethene Dye with 
Improved Photostability and 
Lasing Efficiency: Theoretical 
Rationalization of Photophysical 
and Photochemical Propertie 

Journal of Physical 

Chemistry A, ACS 

 

Revised on Feb, 

2009 

Luminescence of 2-Chloro 
mesotetraphenylporphyrin and 
its molecular and supramolecular 
interactions with Chloranils and 
Fullerenes 

Journal of Physical 

Chemistry A, ACS 

 
Communicated on 

Nov, 2008 

A photophysical study of the C-8 
Phenyl analogue of PM567 
interacting with fullerenes in 
different solvent environments – 
rationalized through ab initio 
theoretical model calculations in 
gas phase 

 
To be communicated sortly 

Inclusion properties of [60]-
fullerene with a series of meso-
tetraarylporphyrins. 

 

 

Presentation of Paper   

• In an UGC – sponsored National Seminar on 

“Advanced Spectroscopy, Theoretical Chemistry, Synthesis, Reactivity 

& Structure Evaluation” held on 20-22nd Feb,2009 in the department 

of Chemistry, University of Burdwan,  I had presented a Paper entitled    

“ Inclusion properties of [60]-fullerene with a series of meso-

tetraarylporphyrins”. 

 



 

 

Conclusion & Acknowledgements 

 

I have considered two different kinds of Dye molecules for this work and have got a 

large variety of results for each type upon substitution.  

For pyromethene dyes, Lasing property changes with substitutions as well as for 

interaction of PM dyes with fullerenes, PM567 has larger binding affinity with [60]-

fullerene as compared to [70]-fullerene while its phenyl analogue has just the opposite 

trend. Thus by replacing the electron donating methyl group with withdrawing phenyl 

group on dye chromophore intermolecular interaction alters the selectivity for 

fullerene.  

In case of porphyrins, heavy atom substitution on phenyl groups quenches the 

emission intensity. For halo-substitutd TPP I have obtained a nice observation, the 

time resolved emission could be fitted with a bi-exponential decay equation. There we 

got vibronic coupling in the emitting states of that porphyrin. Similarly for 

intermolecular part of study I have explored different quenching mechanisms for 

fluorescence of Porphyrins quenched by various electron acceptors. 

Quantum chemical calculations for structure optimisation excited state calculation, 

energies of HOMO and LUMO the frontier orbitals as well as 1H NMR calculations 

always gave extensive support of the experimental findings. 

 

At the completion of my project work I express my sincere gratitude to University 

Grand Commission for this essential financial help.   

 

 

 

 

 

 

       

Place : Dr. B.N.D.S.M., Burdwan                                     ( T. Chaudhuri) 

Date :                                                                              Principal Investigator     


