






















































































































































Chemistry Division

CD
Drs. P. Chattopadhyay(Head), G. Suresh Kumar, Asish K. Banerjee, P. Jaisankar, Chinmay

Chowdhury, Biswadip Banerji, Surajit.Ghosh, Indrajit Das, Sanjay Dutta, Ranjan Jana,

Arindam Talukdar, Indubhusan Dev, R. Natarajan, S. Ghorai

The Chemistry department intensively pursues interdisciplinary research activities in the fields of

synthetic and natural product chemistry, carbohydrate chemistry, biophysical chemistry and

chemical biology. The division is engaged in active collaboration with biologists of this institute and

other CSIR laboratories in utilizing the synthetic and isolated natural products for studying their

efficacy and potential application in biology and medicine.
The division is fully equipped with MS facility (LCMS, HRMS and MALDI-TOF), NMR facility, X-

ray crystallographic facility, CD spectrometer, micro-calorimeter etc. The major research activities of

the division focus on the following areas:

Development of synthetic methodologies
• Synthesis of bioactive natural products or natural product like molecules, which include

chiral/achiral heterocycles and dipeptides
Development of chiral ligands and their transition metal complexes for asymmetric organic

transformations
• Synthesis of peptidomimetic macrocycles with special attention to conformation and self

assembly studies
• Isolation of bioactive natural products from medicinal plants and determining their efficacies

for the treatment of some major ailments
• Studies on biomolecular assembly process in solution, and on activity of biological molecules

in solution and in immobilized condition on the surface
• Discovery of small molecules binding Hepatitis C virus RNA internal ribosome entry site

(IRES), which can be developed for RNA targeting therapy and used as inhibitor of Hepatitis

C virus RNA
• Nucleic acid binding properties of natural products
• Teaching and providing guidance to research scholars

•

•
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Design and Synthesis of Regioisomeric Triazole / urea Based Peptidomimetic Macrocycles and

their chirality controlled self-assembly

A tandem macro-dimmerization reaction via

Cu(I) catalyzed azide/alkyne

assembly from cyclic D-

,L-,

We have designed and synthesized two novel

class of (1,4)-linked triazole/urea based pseudo

cyclic peptides (peptidomimetic macrocycles)

by applying Cu(I) catalyzed tandem di-

merization-click chemistry on linear N-

methylated ureido-(azido/alkyne) precursors.

One of them, which is built up of all chiral units,

appears conformationally ho

was

dissolved to a concentration of 50 µM in a

nonpolar solvent such as (2:3) CDCl :CCl . The

nonpolar solvent was chosen because the dipole

moment of the ensemble is not expected to be

large as the triazole moiety and the urea linkage

are oriented in opposite directions. I

cycloaddition

reaction has been employed to construct

triazole/urea based peptidomimetic macrocycle

behaving as a pseudo-cyclo-β-peptide.

Introduction of one particular chirality in the

peptide backbone can alter the conformation as

well as nature of self-

-peptide to cyclo-β-peptide. One of them

forms antiparallel dimmers while the other

undergoes higher order aggregation to form

nanorod structure.

mologous to N-

methylated cyclic D-,L-α-peptides in terms of

functional group while retaining the backbone

chirality. In solution phase self-assembly

behavior, it exactly resembles cyclic D-,L-α-

peptides as well as cyclic α,γ-peptides.

nterestingly

this showed several ball-like composites

(reflecting several numbers of dimers in solution

phase) stacking together instead of any nanotube

formation (via β-L and pseudo β-D H-bonding).

The cyclic urea/triazole oligomer was therefore

concluded to self-assemble in an antiparallel

manner to form H-bonded dimers as discussed

above, by analogy with partially N-methylated

cyclic D-,L-α-peptides and cyclic-(α,γ)-

It

3 4

Energy minimized structures of peptidomimetic macrocycles with SAME

images 2:3 CDCl :CCl andCH CN:H O(4:1)3 4 3 2
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peptides.

l cyclo-

β-peptide conformation

The other compound, constructed from

prochiral alkyne units, displays a typica

testifying the urea-

triazole backbone should be perpendicular to the

mean plane of the peptide ring where N2/N3

(equivalent to a carbonyl group) and a urea

carbonyl (or urea-NH and triazole CH) are

oriented along the same face of the pseudo

peptide backbone and hierarchical organization

conducive for nanotube formation which

undergoes higher order aggregation. NMR, ESI-

MS, FT-IR, TEM, AFM studies have been

employed to characterize the hierarchical

organization of these new classes of

peptidomimetic macrocycles. The anion

binding properties of these novel macrocycles

will be a subject of future studies.

Publication Details:

Invited Lecturers

Session Chaired:

Academic Performance:

Abstracts Presented:

Human Resources:

Bhattacharya, D.; Ghorai, A.; Pal, U.; Maity, N. C. and Chattopadhyay, P. (2014) Stereoselective
domino azidation and [3+2]Cycloaddition: A facile route to chiral heterocycle scaffolds from
carbohydrate derived synthones: , , , 4155-4162.

Deliver one (1) number of invited talk in NIT, Durgapur, WB, India

Chaired one Scientific Session on Recent Development of Chemistry, (RDC-2013), Dept of
Chemistry, NIT, Durgapur-713209, WB, India on October, 3-5, 2013

Acted as Guest Faculty at Scottish Church College, Kolkata ,Niper-Kolkata and as teacher of CSIR-
IICB.

Acted as Project Reviewer, , DST, SERC, Govt. of India and also for
, ,

Acted as PhD Thesis Examinar of Natural Product Chemistry Division, Osmania University,
Hyderbad andAcharya Nagarjuna University, Guntur,AP, India.

Number ofAbstracts in National Conference:

Dr Tapas Sarkar; Mr Sandip Kundu
Avijit Ghorai, Deboleena Bhattacharya, Gautam Kulsi

RSC Advance 4

Organic Chemistry Section
Journal of Organic Chemistry Tetrahedron Letter Bioorganic Medicinal Chemistry letter.

1

Technical/Administrative staff(s):
Senior Research Fellow:
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Dr. G. Suresh Kumar
Chemistry Division

Nucleic acid and protein interaction of plant alkaloids and small molecules

Our work focuses on understanding the

biophysical and biochemical aspects, at the

molecular level, of some small molecule natural

products that are prospective anticancer agents

with promising for futuristic clinical

applications in the persuit of develping new

class of antibiotics. We studied the interaction of

a number of natural alkaloids, their synthetic

analogs, several planar dyes, food colorants and

biogenic polyamines with biomacromolecules

viz. DNA, RNA and proteins through a number

of biophysical techniques. It has been revealed

that the and

berberines were better DNAduplex

and triplexe binders compared to berberine.

These compounds also easily induced self-

structure in polyadenylic acid. These results

highlighted the importance of substitution at the

13- and 9-position of the isoquinoline

chromophore for enhanced binding. The base

and sequence specificity of DNA bdining of the

natural benzophenanthridine alkaloid and

pitative anticancer agent chelerythrine has been

elucidated for the first time. The charged

iminium form and neutral alkanlamine form of

sanguinarine binding to hemoglobin was

i n v e s t i g a t e d , s t r u c t u r a l l y a n d

thermodynamically characterized and the

binding sites located. Similarly, structural and

thermodynamic characterization of the

interaction of a number of phenazinium and

phenathaizinium dyes, biogenic polyamines and

food colorants with various DNA sequences and

protein structures have been performed. The

sugar binding natural alkaloid

s have

deciphered their base and sequence specificity

and energetics of interaction. Overall, these

biophysical studies highlight the utility of these

small molecules for development as potential

therapeutic agents.

13-diphenyl alkyl 9-O-ω-amino

alkyl ether

aristololactam-β-

D-glucoside was found to stabilize single

stranded RNAs but was a weaker binder

compared to structurally similar daunomycin.

The interaction of a number of biogenic

polyamines and some analogs with natural

DNAs and synthetic polynucleotide
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Chemistry Division

Dr. Asish Kr. Banerjee

A simple entry to sugar derived bisspiropyrrolidines through non-stabilized
azomethineylides

The presence of bisspiropyrrolidinyl-oxindole

scaffolds in natural products, to the best of our

knowledge, is hitherto unknown in the literature.

Nevertheless, they have received a great deal of

attention among synthetic chemists due to their

immense activity against diabetes, bacteria,

fungi, microbes and mycobacteria. A numerous

reports for the synthesis of bisspiropyrrolo-/

pyrrolizino-/ pyrrolothiazolo- oxindoles by

addition of azomethineylides to a variety of non-

sugar-based olefins have been documented.

However, much synthetic research work on

sugar-based bisspiro compounds has not been

initiated.To this end, we repor

derived olefin

precursor through the application of 1,3-dipolar

azomethineylide cycloaddition reaction.
In our initial attempt ( ),

reaction of the sugar-derived exocyclic olefin,

the required dipolarophile with the non-

stabilized azomethineylide, generated in situ by

the condensation of isatin with the amino acid

sarcosine ( ) in toluene at refluxtemperature for

12h furnished the bisspiropyrrolidinyl-oxindole

derivative in 83% yield. Similar reactions of

the substituted isatins afforded in

78%, 85% and 81% yields respectively. The

structure of was elucidated from the 1H and

13C NMR spectroscopic data. Finally, the

structural confirmation of was obtained from

a single crystal X-ray crystallographic study (the

ORTEPdiagram is given in the ).

Next, our attention was to generalize the

methodology employing non-aromatic

cycloalkanones, instead of isatins, for

generation of azomethineylide (1,3-dipoles) by

the reaction with sarcosine, although a very few

reports exist in the literature on this method.

Thus, at the outset, we choose cyclopentanone

t an expeditious

approach to target a new kind of sugar-

fu sedb i s sp i ropy r ro l i d iny lox indo l e s / -

acenaphthylenone/-cycloalkanes derivatives

using a secondary α-amino acid (sarcosine), 1,2-

diketones (isatin and acenaphthoquinone),

cycloalkanones, and the sugar-

Scheme 1

1a

2a

3

4a

2b-d 4b-d

4a-d

4a

Figure 1

Scheme1 . Synthesis of sugar-based
bisspiroheterocycles via azomethineylides

Figure1. ORTEPdiagram of 4a
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(5a) and sarcosine (3) as the ylide generator and

reacted with 1a (Scheme 2) under the previously

optimized reaction condition. This although

produced the desired product 6a, the yield was

too low (22%). A careful modification of the

reaction condition was, therefore, needed.
We first decided to screen solvents of

the reaction. Attempts employing methanol, o-

xylene, DMF, DMSO etc. under the

conventional solution-phase protocols were

frustrating, yieldingthe product 6a to the extent

of 10-22%. Thus, in a modified approach,

addition of Et3N into the reaction mixture to

facilitate the decarboxylation of sarcosine-

iminium ion in forming an ylide improved the

yield up to 51%. The coupling was then further

reinvestigated by replacing Et3N by DBU. This,

however, failed to show any substantial

improvement in the outcome and had to be

discarded. Finally, we tested DIPEA as the base

to condense 1a with 5a, which led to

maximization of the product yield (92%) in 10 h

under reflux condition in toluene.
Once these bisspiropyrrolidines with

cycloalkane rings were constructed, we moved

towards attempting the synthesis of analogous

bisspiropyrrolidine using sterically hindered

ketone acenaphthoquinone7, which also led to

the cycloadduct 8 (Scheme3) in 75% yield upon

reaction with the azomethineylide, generated

from 7 and 3, the structure of which was deduced

by spectral analyses.

Scheme 2. Synthesis of sugar-fused

bisspiroheterocycles using cycloalkanones

Scheme 3. Synthesis of bisspiroheterocycles
using acenaphthaquinone

Publication Details

IshitaSanyal, Brajesh Shukla, Piyali Deb Barman, Asish Kumar Banerjee; “Stereoselective synthesis

of (S)-oxiracetam and (S)-GABOB from (R)-glyceraldehyde acetonide”, Tetrahedron Letters, 2013,

, 26372640

Piyali Deb Barman, DivyaGoyal, Upendra Kumar Daravath, IshitaSanyal, Sukhendu B.

Mandal,Asish Kumar Banerjee “A simple entry to sugar derived bispiropyrrolidines through non-

stabilized azomethineylides” Tetrahedron Letters 2013, , 38013804

54

54
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Academic Performance/Teaching:

Honours &Awards

Human Resource:

:

Acted as a Reviewer of and , American Chemical

Society. Tetrahedron, Tetrahedron Letters, Synthesis.

Acted as Project Director of NIPER-Kolkata

Member, Steering Committee of NIPERs, Department of Pharmaceuticals, Ministry of Chemicals

& Fertilizers, Govt. of India.

Member, Joint Counselling Committee, NIPER-Mohali, SAS Nagar, Punjab.

Member, Committee constituted to formulate rules, service conditions, etc. of NIPER staff,

constituted by Dept. of Pharmaceuticals, Govt. of India.

Member Secretary of State Level Co-ordination Committee, Govt. of West Bengal, constituted by

Dept. of Pharmaceuticals, Govt. of India

: Ms. Piyali Deb Barman
Mr. Shekhar Ghosh, Mr. Santu Paul

Organic Letters Journal of Organic Chemistry

Senior Research fellow
Technical/Administrative Staff(s):
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Dr. P. Jaisankar
Chemistry Division

Indium trichloride catalyzed sp  CH bond functionalization of 2-alkyl azaarenes

under microwave irradiation

3

1

Microwave promoted indium trichloride (10

mol %) catalyzed sp CH bond functionalization

of 2- alkyl azaarenes and substituted pyridines

has been observed to construct C-C bond with

but-2-ene-1,4-diones giving access to 2-

((quinolin-2-yl)methyl)butane-1,4-diones

(scheme 1) and 2-((pyridin-2-yl)methyl)butane-

1,4-diones (scheme 2). In a similar fashion

substituted quinaldenes reacted with ( )-3-(2-

oxo-2-phenylethylidene)indolin-2-one ( ) to

yield 3-(quinolin-2-yl)propan-2-yl)indolin-2-

ones in good yields using 1,4-dioxane as

solvent (Scheme 3).

3

1

4

2

3

5

1

6

7

E

Scheme 1: synthesis of 2-((pyridin-2-yl)methyl)butane-1,4-diones

Scheme 2: synthesis of 2-((pyridin-2-yl)methyl)butane-1,4-diones

6

InCl3 (10 mol %)

1,4-dioxane, MW (75 watts)

120 oC, 30 min
1a-c 7a-c

R
N CH2

H O
NH

O

R
N

O
+

N
H

O

Scheme 3: synthesis of 3-(quinolin-2-yl)propan-2-yl)indolin-2-ones
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The structures of the compounds have been
confirmed by single X-ray crystallography

technique. Crystal structure of a representative
compound has been given in figure 1.3aa

Figure 1: ORTEP diagram of 3aa

Study of  antibacterial properties of 3,3'-diindolylmethane derivatives
2

Various 3,3' -diindolylmethane (DIM)

derivatives and (figure 1) were synthesized

and the antibacterial activity of these

compounds were tested against ten bacterial

strains and their minimum inhibitory

concentration (MIC) values were determined.

The MIC values of derivatives were ranging

from 125 to 500 µg /mL. Other DIM derivatives,

2-(di(1H-indol-3-yl)methyl)phenol ( ) and 3-

((1H-indol-3-yl)(pyridin-3-yl)methyl)-1H-

indole ( ) exhibited potent activity, showing

MIC values 6.562.5 µg/ mL against Gram

positive and Gram negative bacteria. Hemolytic

assay of these active DIM derivatives did not

show considerable toxic effect on the normal

human erythrocytes.

8 9

8ad

9a

9d

Figure 1: Structure of 3,3'-diindolylmethane derivatives having antibacterial activities .
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Chatterjee S,  Bhattacharjee P, Temburu J, Nandi D and Jaisankar P (2014) Indium trichloride

catalyzed sp3 C-H bond functionalization of 2-alkyl azaarenes under microwave irradiation.

. , 6680-6683.

Roy S, Gajbhiye R, Mandal M,  Pal C, Meyyapan A, Mukherjee J and Jaisankar P (2014)

Synthesis and antibacterial evaluation of 3,3'-diindolylmethane derivatives. , 23,

1371-1377.

Chowdhury S, Mukherjee T, Chowdhury S, Sengupta S, Mukhopadhyay S, Jaisankar P, and Majumder

H K (2014) Disuccinyl betulin triggers metacaspase-dependent endonuclease G-mediated cell death in

unicellular protozoan parasite . , 2186-2201.

BasuA, Jaisankar Pand Kumar G S (2014) Interaction of 9-O-N-aryl/arylalkyl amino carbonyl methyl

berberine analogs with single stranded ribonucleotides. , 64-

74.

Gorain B, Choudhury H, Kundu A, Sarkar L, Karmakar S, Jaisankar P and Pal T K (2014)

Nanoemulsion strategy for olmesartan medoxomil improves oral absorption and extended

antihypertensive activity in hypertensive rats. , 286-294.

Chaudhuri J, ChowdhuryA, Biswas N, MannaA, Chatterjee S, Mukherjee T, Chaudhuri U, Jaisankar P

and Bandyopadhyay S (2013) Superoxide activates mTOR-eIF4E-Bax route to induce enhanced

apoptosis in leukemic cells. , 135-148.

Saha S, Mukherjee T, Chowdhury S, Mishra A, Chowdhury S, Jaisankar P, Mukhopadhyay S and

Majumder H K (2013) (Amsterdam, Netherlands) , 1673-1687.

Avik A, Chaudhuri J, Biswas N, Manna A, Chatterjee S, Mahato S K, Chaudhuri U, Jaisankar P and

Bandyopadhyay S (2013) Synergistic apoptosis of CML cells by buthionine sulfoximine and

hydroxychavicol correlates with activation of AIF and GSH-ROS-JNK-ERK-iNOS pathway.

, e73672.

BasuA, Jaisankar Pand Kumar G S (2013) Photophysical and calorimetric studies on the binding of 9-

O-substituted analogs of the plant alkaloid berberine to double stranded poly(A).

, 105-114
.
Gorain B, Choudhury H, Biswas E, Barik A, Jaisankar P and Pal T K (2013) A novel approach for

nanoemulsion components screening and nanoemulsion assay of olmesartan medoxomil through a

developed and validated HPLC method. , 10887-10893.

Bhowmik A, Das N, Pal U, Mandal M, Bhattacharya S, Sarkar M, Jaisankar P, Maiti N C and Ghosh

Mrinal K (2013) 2,2'-diphenyl-3,3'-diindolylmethane: a potent compound induces apoptosis in breast

cancer cells by inhibiting EGFR pathway. , e59798.

Tetrahedron Lett

Med Chem Res

Leishmania donovani Antimicrob Agents Chemother.

J. Photochem. Photobiol. B: Biology

Colloids and Surfaces, B: Biointerfaces

Apoptosis

Biochem. Pharmacol.

PLoS

One

J. Photochem.

Photobiol. B: Biology

RSC Advances

PLoS One

55

58

134

115

19

86

8

125

3

8
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BasuA, Jaisankar Pand Kumar G S (2013) Binding of the 9-O-N-aryl/arylalkyl amino carbonyl methyl

substituted berberine analogs to tRNAphe. , e58279.PLoS One 8

Invited Lectures:

Session Chaired:

Academic Performance:

DeputationAbroad:

Abstracts Presented:

Ph.D.Awarded:

Honors &Awards:

Human Resource:

Delivered number of invited talk in India & number in abroad which is shown below:

3,3'-Diindolylmethane (DIM) as potent anti-leishmanial agent targeting DNA

topoisomerase 1B of Leishmania Donovani
International Chemical Biology Society (ICBS2013), Kyoto University, Japan
October 7-9, 2013

Chaired one scientific session in the INTERNATIONAL CONFERENCE ON CHEMICAL
BIOLOGYat CSIR-IICT, Hyderabad, India, on February 5, 2014
Chaired one Technical session in the National Workshop on Registration of Bio-ehtics Committee for

Chemical Research- its practice and prospects at Jadavpur University, Kolkata, India on 18 April,
2013

Acted as Teacher atAcSIR, CSIR-IICB, Kolkata and NIPER, Kolkata

DAAD Fellowship at Technische Universität München, with Prof. Lukas Hinterman in the field of

asymmetric catalysis on 15 October to 14 December, 2013.

Number of Abstracts in National Conference:
Number of Abstracts in International Conference:

Mrs. Madhumita Mandal

DAAD (German Academic Exchange Service) Fellowship for the year 2013 (under re-invitation
programme).

one (1) one (1)

Topic:

Venue:
Date:

1
1

Technical/Administrative Staff(s): 2
Research Fellow(s): 3
Research Associate(s): 2
Project Assistant(s): 2

th

th th
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Dr. Chinmay Chowdhury
Chemistry Division

A facile method for the general synthesis of 2-

arylmethylindoles has been developed through

the reaction of 2-(2-propynyl)aniline or 2-(2-

propynyl)tosylanilide with aryl iodides in the

presence of Pd(OAc)2, PPh3, and DBU. 2-(2-

Propynyl)tosylanilide is found to be reactive

also towards electron deficient alkenes in the

presence of Pd(OAc)2 and sodium iodide under

oxygen atmosphere, providing an easy access to

2-vinylic indoles which possess exclusive E-

stereochemistry in the side chain double bond.

Operational simplicity, compatibility of the

various functional groups, and ease of product

formation are the hallmarks of these methods. A

mechanism has been proposed to explain the

product formation.

Publication Details:

Academic Performance:

Abstracts Presented:

Honors &Awards:

Human Resource:

Das B, Kundu  P and Chowdhury C (2014)  Facile synthesis of 2-arylmethylindoles and 2-vinylic
indoles through palladium-catalyzed heteroannulations of 2-(2-propynyl)aniline and 2-(2-
propynyl)tosylanilide. Org. Biomol. Chem., 12, 741-748.

Roy R, Kumar D, Chakraborty B, Chowdhury C and  Das P (2013) Apoptotic and autophagic

effects of Sesbania grandiflora flowers in human leukemic cells.  PLoS One,   8, e71672.

Acted as Teacher of the course-work (AcSIR) of CSIR-IICB, Kolkata

Number of Abstracts in National Conference: 1

Reviewers of various reputed international journals (i.e., ,
, ) and project proposals of government organizations (i.e., DST,

CSIR).

Kaushik Brahma, Bimolendu Das, Priyanka KunduResearch Fellow(s):

Tetrahedron Bioorganic and Medicinal
Chemistry Letters Synthesis etc.
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Chemistry Division

Dr Biswadip Banerji

Researches in my laboratory are mainly focused

on the design, synthesis of New Chemical

Entities (NCE) and study their biological

properties. Also work is going on the synthesis

and biophysical studies of nano-materials

derived from small peptides as well as non-

peptidic scaffolds. In our earlier studies, We had

also successfully used a magnetic ironoxide

nano-particle (INP) as drug carrier.

Potent anticancer activity of Cystine-based dipeptides and their interactions with serum

albumins

Cancer is a severe threat to the human society.

In the scientific community worldwide cancer

remains a big challenge as there are no remedies

as of now. In this present study a suitably

protected cystine based dipeptide and its

deprotected form have been synthesized. Potent

anticancer activities were confirmed by MTT

assay. The IC value, a measure of the

effectiveness of a compound in inhibiting

biological or biochemical function, of these

compounds ranges in the sub-micro molar level.

The binding interactions with serum albumins

(HSA and BSA) were performed with all these

molecules and all of them show very strong

binding at submicromolar concentration.
This study suggested that the cystine-based

dipeptides were potential anticancer agents.

These peptides also showed very good binding

with major carrier proteins of blood, the serum

albumins. We are currently working on

determining the detailed mechanism of

anticancer activity of these molecules.

50

Copper(I) oxide nanoparticle and tryptophan as its biological conjugate: a modulation of
cytotoxic effects

Recent investigations indicated that copper

oxide nanoparticles can selectively induce

apoptosis and effectively suppress the

proliferation of tumor cells. Thus, it showed a

great potential to be used as a drug for cancer

treatment. Here we report an easy synthesis of

spheroidal cuprous oxide nanoparticles

(CuNPs) and their organic conjugate with L-

tryptophan (Trp) using surfactant, sodium

dodecyl sulfate as a capping reagent. The

particles looked golden yellow and showed a

strong affinity to bind blood carrier proteins

such as bovine serum albumin and human serum

albumin. However, both optical behavior and

texture of the particles altered upon conjugation

with Trp. The average size of the CuNPs was

estimated to be 70 nm as appeared under

transmission electron microscope or atomic

forcemicroscope. The biological conjugate with

Trp was 85 nm and looked light sky blue in

aqueous suspension. The surface of the

conjugated nanoparticles was smoother than the
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bare CuNPs. The CuNPs were found to be toxic

to different cultured cancerous cells; however,

conjugation with Trp attenuated the toxicity, and

indicated its possible utility in developing a drug

candidate for cancer in a controlled fashion.

Reduced toxicity also indicated a possible use of

the conjugated particle as a drug delivery

system.

Publication Details:

Invited Lecture:

Academic Performance:

PhD Thesis Awarded:

Human Resource:

Biswadip Banerji, Sumit Kumar Pramanik , Uttam Pal and Nakul Chandra Maiti; Potent anticancer
activity of cystine-based dipeptides and their interaction with serum albumins.

, 2013, 7:91

Biswadip Banerji , Sumit Kumar Pramanik , Priyankar Sanphui, Sameer Nikhar, and Subhas Chandra
Biswas; Synthesis and Cytotoxicity Studies of Novel Triazolobenzoxazepine as New Anticancer
Agents Chemical Biology & Drug Design, 2013, 82 (4), 401-409

Biswadip Banerji, Sumit Kumar Pramanik, Uttam Pal, and Nakul Chandra Maiti; Binding of
Hemoglobin to Ultrafine Carbon Nanoparticles: A Spectroscopic Insight into a Major Health Hazard

, 2014 (DOI: 10.1039/C4RA02569E)

Mritunjoy Maity, Sumit Kumar Pramanik, Uttam Pal, Biswadip Banerji and Nakul Chandra Maiti;
Copper (I) oxide nanoparticle and tryptophan as its biological conjugate: a modulation of cytotoxic
effects , 2013, 16 (1), 1-13.

Chemistry Central
Journal

.

.
RSC Adv.

. J Nanopart Res

Delivered one (1) number of invited talk in India

Acted asAssociate Professor atAcSIR, CSIR-IICB, Kolkata and Course Teacher for NIPER, Kolkata

Sumit Kumar Pramanik, Jadavpur University

Research Fellow(s): Moumita Chatterjee, Suvankar Bera, Shatadru Chatterjee, Sunil Killi, K.
Chandrasekhar, SaswatiAdhikary, Chinmoy Nayan, Souvik Sinha
Project Assistant(s):  Ramanji, Srinivas, Suneeta, Varalaxmi.
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Chemistry Division

Dr. Surajit Ghosh

We are trying to develop various platforms for

reconstitution of biological events. Recently,we

have developed biotin and Tris-NTA

functionalized EM grid, biotin micropatterned

surface, micropatterned surface with the

presence of Tris-NTA and biotin functionality

both in same micropattern as well as individual

in adjacent micropattern using UV light

illumination through photo-mask, which is

extremely useful for immobilization of

oligohistidine and biotin tagged multiple

biomolecules/proteins.In addition, we have

developed artificial cellular like system using

liposome for studying peptide- protein

interaction with membrane. We also reconstitute

kinesin mediated cargo transport using

nanomaterials.We are also trying to understand

how peptide self-assembles and forms various

soft structures using molecular simulation and

various microscopic techniques. Few

representative images from our recent findings

are shown underneath.Currently, we are

involved in design and synthesis of small

molecules with envisions that those may perturb

microtubule dynamics. These molecules will be

screened against various cancer cell lines.
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Publication Details:

Invited Lectures:

Biswas A, Saha A, Jana B,Kurkute P, Mondal G and Ghosh S (2013) Facile generation of biotin

micropatterned surface by photo destruction serves as a novel platform for microtubule

organisation and DNA hybridisation. ChemBioChem, 14, 689-694.

Saha A, Mondal G, Biswas A, Chakraborty I, Jana B and Ghosh S (2013) In vitro reconstitution of a

cellular like environment using liposome for amyloid beta peptide aggregation and its propagation.

Chem. Commun.,49, 6119-6121. (Accepted in Front Cover)

Jana B, Mondal G, Biswas A, Chakraborty I and Ghosh S (2013) Functionalised TiO2 nanoparticles

deliver oligo-histidine andavidin tagged biomolecules simultaneously into the cell. RSC Adv., 3,

8215-8219.

Saha A, Chakraborty I,Kraft C, Bhushan S and Ghosh S (2013) Microtubule nucleation from a

functionalised SiO EM grid. RSCAdv.,3, 7688-7691.

Chakraborty I, Saha A and Ghosh S (2013) Fabrication of Biotinfunctionalised SiO2 EM grid for

studying biotin tagged biomolecules. IJC-A Special issue: 'Complex Chemical Systems', 52A, 1026-

1030.

Jana J, Kar RK, Ghosh A, Biswas A, Ghosh S, Bhunia Aand Chatterjee S (2013) Human Cathelicidin

Peptide LL37 Binds Telomeric G-Quadruplex. Mol. Biosyst., 9, 1833-1836.

Jana B, Mondal G, Biswas A, Chakraborty I, Saha A, Kurkute P and Ghosh S (2013) Dual

functionalised graphene oxide serves as a carrier for delivering oligo-histidine and biotin tagged

biomolecules into cell. MacromolBiosci.,13, 1478-1484. (Accepted in Front Cover)

Biswas A, Saha A, Ghosh D, Jana B and Ghosh S (2014) Co- and distinct existence of Tris-NTA and

biotin functionalities on individual and adjacent micropatterned surfaces generated by photo-

destruction. Soft Matter,10, 2341-45.(Accepted as Inside Front Cover page)

Baral A, Roy S, Dehsorkhi A, Hamley IW, Mohapatra S, Ghosh S and Banerjee A (2014) Assembly of

an Injectable Non-Cytotoxic Peptide-based Hydrogelator for Sustained Release of Drugs.

30, 929-36.

Biswas A, Kurkute P, Jana B, Laskar A and Ghosh S (2014) Amyloid inhibitor octapeptide forms

amyloid type fibrous aggregate and affect in microtubule motility. , 50, 2604-2607.

Chowdhury R, Jana B, Saha A, Ghosh S and Bhattacharyya K (2014) Confocal Microscopy of

Cytoplasmic Lipid Droplets in a Live Cancer Cell: Number, Polarity, Diffusion and Solvation

Dynamics. ., 5, 536-539.

Delivered numbers of invited talks in India & numbers in abroad which are shown below:
Topic:

2

Langmuir,

Chem. Commun.

MedChemComm

3 2
In vitro reconstitution of a cellular like environment using liposome forAβ peptide
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aggregation, its propagation, peptide-lipid interaction and drug screening

Venue:
Date:

Topic: Surface Modification and Patterning for Reconstitution of Biological Events and

Delivering Therapeutic Molecules
Venue:

Date:

Acted as Teacher atAcSIR, CSIR-IICB, Kolkata.

Number of Abstracts in National Conference:
Number of Abstracts in International Conference:

Research Fellow(s) : 10
Research Associate(s) : 1
Project Assistant(s) : 1

Summer Trainee(s) : 2

4 Asia Specific Peptide Symposium (APIPS) at Osaka, Japan
November 6, 2013

1st KANSAI Nanoscience and Nanotechnology International Symposium at

OSAKA, JAPAN
February 3, 2014

th

3
2

Academic Performance:

Abstracts Presented:

Human Resource:

Chemistry Division

Dr. Sanjay Dutta

Discovery and delivery of RNA binders targeting Hepatitis C Virus (HCV) Internal Ribosome
Entry Site (IRES) RNAto hepatocytes.

Our laboratory is working in an interdisciplinary

approach to find solutions related to antivirals

and antibiotic and anticancer therapy. We have

students both from chemistry and biology

discipline working for the common goal.

Hepatitis C Virus (HCV) infection is one of the

major liver diseases and is a global health

concern. HCV infection affects almost 175

million people worldwide which represent

almost 3% of the world population. HCV

infection in liver leads to liver failure and

hepatocellular carcinoma. Till date absolute

therapy of Hepatitis C virus is problematic.

There is an urgent need for the development of

antivirals targeting HCV infection. My

laboratory at IICB-Kolkata is engaged in the

discovery and development of novel antivirals

targeting Hepatitis C virus RNA.
Asialoglycoprotein receptor (ASGPR) is a high

capacity galactose-binding receptor expressed

on hepatocytes that binds with its natural

substrates (such as GalNAc, Me-Gal, Lactose)

with low affinity. ASGPR plays an important

role in the lysosomal processing of N-

acetylgalactosamine (GalNAc) and galactose

(Gal) containing glycopeptide substrates. The

ASGPR is predominantly expressed on the
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basolateral surface of mammalian hepatocytes

and is responsible for the clearance of glyco- and

lipoproteins. In our laboratory the research is

focused on the delivery of HCV targeting small

molecules with this asialoglycoprotein receptor

pathway.

Publication Details:

Academic Performance:

Honors &Awards:

Human Resource:

Rynearson KD, Dutta S, Tran K, Dibrov SM & Hermann T. Synthesis of oxazole analogs of
streptolidine lactam (2013) ., 7337-7342.

Acted as Teacher atAcSIR, CSIR-IICB, Kolkata.

DBT Awarded Research grant on “DISCOVERY OF RNA BINDING LIGANDS-TARGETING

HEPATITIS C VIRUS RNA

Research Fellow(s) : 6
Summer Trainee(s) : 2
NIPER Trainee(s) : 2

Eur. J. Org Chem

”.

Dr. Indrajit Das
Chemistry Division

Gold(III) Chloride Catalyzed Synthesis of Chiral Substituted 3-Formyl Furans from

Carbohydrates

This report describes a gold(III) catalyzed

efficient general route to densely substituted

chiral 3-formyl furans under extremely mild

conditions from suitably protected 5-(1-

alkynyl)-2,3-dihydro-pyran-4-one using H O as

a nucleophile. The reaction proceeds through the

initial formation of an activated alkynegold(III)

complex intermediate, followed by either a

domino nucleophilic attack/

cyclization, or the formation of a cyclic oxonium

ion with subsequent attack by H O. To confirm

the proposed mechanistic pathway, we employ

MeOH as a nucleophile instead of H O, in which

resulting in substituted furo[3,2- ]pyran

derivative, as anticipated. The similar furo[3,2-

]pyran skeleton with a hybrid carbohydrate-

furan derivative has also been achieved through

PDC oxidation of a substituted chiral 3-formyl

furan. The corresponding protected 5-(1-

alkynyl)-2,3-dihydro-pyran-4-one can be

synthesized from the monosaccharides (both

hexoses and pentose) following oxidation,

iodination and Sonogashira coupling sequences.

Furthermore, to demonstrate the potentiality of

chiral 3-formyl furan derivatives, a TiBr -

catalyzed reaction of these derivatives has

shown to offer efficient access to 1, 5-dicarbonyl

compound, which on treatment with NH OAc in

slightly acidic conditions affording substituted

furo[3,2- ]pyridine (see Scheme 1).

2

2

2

4

4

anti-endo-dig

c

c

c
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Publication Details:

Human Resource:

Kanchan Mal, Abhinandan Sharma, and Indrajit Das in Gold(III) Chloride Catalyzed Synthesis of
Chiral Substituted 3-Formyl Furans from Carbohydrates: Application in the Synthesis of 1,5-
Dicarbonyl Derivatives and Furo[3,2-c]pyridine 2014, , 11932 11945.

Kanchan Mal,Abhinandan Sharma, Prakas R. Maulik, and Indrajit Das in PPh ·HBr-DMSO Mediated

Expedient Synthesis of -Substituted , -Unsaturated -Ketomethylthioesters and -Bromo Enals:
Application to the Synthesis of 2-Methylsulfanyl-3( )-furanones 2014, , 662 667.

Research Fellow(s): 3
Summer Trainee(s): 2

Chem. Eur. J. 20

2H Chem. Eur. J. 20

3

γ β γ α α
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Dr. Ranjan Jana
Chemistry Division

Nitrogen containing heterocyclic compounds

such as indoles, carbazoles are ubiquitously

found in many natural products, biologically

active compounds and high utility synthetic

materials. My group is involves in the synthesis

of biologically active compounds via inert C-C,

and C-H bond activations. This strategy will

enable to generate a library of compounds, and

diversification at the late stage without any

rigorous prefunctionalization procedures.

Therefore, medicinal scaffolds including amino

acids can be functionalized in a cost-effective

manner. In this vein, recently, we have

accomplished a Palladium(0)-Catalyzed

Intramolecular Decarboxylative Allylation of

Ortho Nitrobenzoic Esters. This methodology

will afford the starting material for a plethora of

nitrogen-containing heterocycles.

Publication Details:

Academic Performance:

Honors &Awards:

Human Resource:

Hossian, A. Singha, S, and Jana, R. (2014) Palladium(0)-Catalyzed Intramolecular Decarboxylative
Allylation of Ortho Nitrobenzoic Esters, Org. Lett., 16, 3934-3937.

Acted as Teacher atAcSIR, CSIR-IICB, Kolkata.

Awarded Ramanujan Fellowship, 2013

Research Fellow(s): Mr. Asik Hossian, Mr. Bijaya Kumar Singh, Mr. Manash Kumar
Manna, Mr. Samir Kumar Bhunia, Mr. Arghya Polley
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Chemistry Division

Dr. Indu Bhusan Deb

Our research interests lie in the development of

new catalytic system using transition metal

(mainly, Pd, Fe & Ni) to perform chelation

assisted C-H/C-X bond cleavage reaction using

the substrates containing different directing

groups for the synthesis of nitrogen containing

heterocycles (e.g. indole, pyrrole etc) and

functionalized nucleosides.

Academic Performance:
Acted as Teacher atAcSIR, CSIR-IICB, Kolkata and NIPER, Kolkata

Chemistry Division

Dr. Arindam Talukdar

Our lab aims to answer fundamental questions

that lie at the interface of chemistry and biology

by integrating the concept of organic chemistry,

biochemistry and molecular modeling to

perform structure-based design and synthesis of

novel chemical entity to unravel the molecular

mechanism and develop potential treatment for

human diseases.

Epigenetic modifying enzymes as novel therapeutic targets:

The main focus is to perform structure-based

design and synthesis of small-molecule

regulators of epigenetics modifying enzymes

such as histone methyltransferases (HMT) as

tools to unravel the complex biology of

epigenetics and contribute towards epigenetic-

based drugs for the treatment of a number of

diseases such as cancer, autoimmunity, diabetes,

or neurological disorders.
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Probing Endosomal Toll-like Receptors (TLRs):

TLRs are members of the larger family of

evolutionarily conserved pattern recognition

receptors which are critical first line of defence

for self-nonself discrimination by the host

immune response. Aberrant endosomal TLR

activation is implicated in autoreactive

inflammation in different autoimmune diseases.

The goal is to rationally design selective

inhibitors for the nucleic acid-recognizing TLRs

for devising novel therapeutic strategies in

relevant clinical contexts.

Dr.  R. Natarajan
Chemistry Division

Molecular recognition with macrocycles, cages and metal-organic frameworks

We aim to design and synthesize novel synthetic

small molecule receptors for selective

biologically relevant recognition of guest

molecules with an aim towards biomedical

applications. We also explored with a water

soluble macrocyclic receptor, namely

cucurbit[7]uril, towards recognition of

saccharides. We found that cucurbit[7]uril

selectively encapsulates amino saccharides and

stabilizes them as -anomer.

We have initiated a program on synthesizing

novel cyclic and acyclic water soluble receptors

for sequence selective peptides with relevance

to amyloid inhibition.

We have further initiated a research program on

exploring endogeneous and non-toxic steroid

derivatives as organic linker for nanoscale

metal-organic frameworks towards biomedical

applications.α

Publication Details:

Academic Performance:

Human Resource:

Jung, Y; Natarajan, R.*; Ko, Y. H; Kim, K. Cucurbit[7]uril: A High-Affinity Host for
Encapsulation of Amino Saccharides and Supramolecular Stabilization of Their

2014, , 1003-1007.

Acted as Teacher atAcSIR, CSIR-IICB, Kolkata.

Mr. Jayanta Samanta, Mr. Shoven Kr Sen

*

Research Fellow(s):

α-Anomers in
Water. Angew. Chem. Int. Ed. 53










































































































































































































































































