Annual Report-2022-23

3.7 DEPARTMENT OF CHEMISTRY

1. ACADEMIC STAFF

HEAD: Dr. Pamita Awasthi
FACULTIES:-
Professor Associate Professor Assistant Professor

1) Dr.Pamita Awasthi

1) Dr. K.S. Ghosh Gr-1

2) Dr.Bharti Gaur

2) Dr.Raj Kaushal

3) Dr. Jai Prakash

2) SEMINAR, SYMPOSIA, SUMMER SCHOOL, WINTER SCHOOL, SHORT TERM

COURSES:
Sponsoring |Name of the | Title of the | Duration Venue
Agency Coordinator seminar/symposia etc.
Nil
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3). Research Publication: (w.e.f. 01.04.2022 to 31.03.2023)
1. Paper Published:

Dr. Pamita Awasthi.

Patent:

1. Dr. Pamita Awasthi, Kirna Devi, Manu Vatsal, Sulfonamide analogues to be anticancer,
antibacterial, antifungal, antimicrobial, carbonic anhydrase inhibitor and antidiabetic agents,
Patent No: 419894, Application No: 201711028145, Date of filing: 24.07.2017, Date of
grant: 31.01.2023, IPR Govt. of India.

Journal Paper:

1. VandnaDevi, Neetika Kumari, and Pamita Awasthi. "Synthesis, characterization and insect
growth regulating study of beta-alanine substituted sulfonamide derivatives as juvenile
hormone mimics." Phosphorus, Sulfur, and Silicon and the Related Elements 197, no. 10
(2022): 1080-1090.

2. Manu Vatsal, Anjali Sharma, PamitaAwasthi 1,5-Benzosulfonamide anthracenedione
analogues of mitoxantrone as antibacterial and anticancer agents (Indian Journal of
Chemistry-Section B) 61,2022, 442-449.

3. Anjali Sharma, and Pamita Awasthi. "Synthesis, cytotoxic evaluation and ct-DNA binding
of series of 1, 4-disubstituted anthraquinone-sulfonamide conjugates." Journal of Chemical
Sciences 134, no. 4 (2022): 97.

Conferences attended:

1. Neetika Kumari, Pamita Awasthi, In-silico receptor binding analysis and spectroscopic
DNA binding studies of insect growth regulator Pyriproxyfen, National Conference on
Frontiers in Chemical Sciences (NCFCS-2022)Indian Society of Analytical Scientists
(ISAS)-Delhi Chapter and Central University of Himachal Pradesh, Dharamshala,November
4-5, 2022.

2. Priyanka, Pamita Awasthi, DFT and Molecular Docking study of synthesized sulfonamide
and commercially used Insect Growth Regulators, National Conference on Frontiers in
Chemical Sciences (NCFCS-2022)Indian Society of Analytical Scientists (ISAS)-Delhi
Chapter and Central University of Himachal Pradesh, Dharamshala,November 4-5, 2022.

Dr.Bharti Gaur.

International Journal publications (SCI- Journals)

1. Shalini Parihar, Bharti Gaur; High performance self-healing polymeric nanocomposite

coatings, Progress in Organic Coatings, 182, 107626, 2023.(Q1, Impact factor-6.206)
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2. Shalini Parihar, Bharti Gaur; Self healing approaches in polymeric materials-an
overview, Journal of Polymer Research, 30, 1-21, 2023. (Q2, Impact factor-3.061)

3. Tamanna Thakur, Bharti Gaur; Curing and thermal comparative study of rosin epoxy
thermosets with bio-based imidoamines and commercial curing agents, Journal of
Elastomers & Plastics, 55, 2, 223-243; 2023.

4. Rashi Dhiman, Tamanna Thakur, Bharti Gaur, Amar Singh Singha; Functionalized
carbon nanotube and carbon nanodot modified multiblock poly (arylene ether ketone
sulfone) copolymer as proton exchange composite membranes for fuel cell applications,
Polymer International, 72 (3), 287-310, 2023. (Q2, Impact factor-3.213)

5. Shalini Parihar, Bharti Gaur; Thermo-reversible self-healing polymeric coatings derived
from gum rosin, Progress in Organic Coatings, 168, 106889, 2022. (Q1, Impact factor-
6.206)

Book Chapter

1. Shalini Parihar, Bharti Gaur; Basics of Self-healing Epoxy Systems—General Concepts,
Behavior, and Mechanism. Multifunctional Epoxy Resins: Self-Healing, Thermally and
Electrically Conductive Resins, 15-39, 2023

Dr. K.S. Ghosh.
1. Sharma, S., Chayawan, Jayaraman, A., Debnath, J., Ghosh, K.S. (2023) Highly Selective

Aminopyrazine-Based Colorimetric Probe for “Naked-Eye” Detection of AI’*: Experimental,
Computational Studies and Applications in Molecular Logic Circuits, ChemistrySelect 8,
€202203695.

2. Sharma, A., Kesamsetty, D., Debnath, J., Ghosh, K.S. (2023) Inhibition of lysozyme amyloid

fibrillation by curcumin-conjugated silver nanoparticles: A multispectroscopic molecular level
study, J. Mol. Liq. 372, 121156.
3. Sharma, S., Chayawan, Jayaraman, A., Debnath, J., Ghoesh, K.S. (2023) 2-Hydroxy-

naphthalene hydrazone based dual-functional chemosensor for ultrasensitive colorimetric
detection of Cu®" and highly selective fluorescence sensing and bioimaging of A", J.
Photochem. Photobiol. A 437, 114408.

4. Prakash, J., Krishna, S.B.N., Kumar, P., Kumar, V., Ghosh, K.S., Swart, H.C., Bellucci, S.,
Cho, J. (2022) Recent Advances on Metal Oxide Based Nano-Photocatalysts as Potential

Antibacterial and Antiviral Agents, Catalysts 12, 1047.

National Institute of Technology, Hamirpur (H.P.) Page 167



Annual Report-2022-23

5. Sharma, A., Sarmah, S., Roy, A. S., Ghesh, K.S. (2022) Multispectroscopic studies on the
molecular interactions between bovine gamma-globulin and borohydride-capped silver
nanoparticles, Luminescence 37, 1200-1207.

6. Sharma, A., Rastogi, H., Ghosh, K.S. (2022) Enhancement in chaperone activity of human
alphaA-crystallin by nanochaperone gold nanoparticles: Multispectroscopic studies on their
molecular interactions, Spectrochimica Acta A 279, 121344.

Dr. Raj Kaushal:

1. Mandeep Kaur and Raj Kaushal, Synthesis and in-silico molecular modelling, DFT studies,
antiradical and antihyperglycemic activity of novel vanadyl complexes based on chalcone
derivatives, Journal of  Molecular Structure, 1252 (2022) 132176,
https://doi.org/10.1016/j.molstruc.2021.132176.

2. Pratibha Sharma - Jai Prakash,- Raj Kaushal, An insight into the green synthesis of SiO,
nanostructures as a novel adsorbent for removal of toxic water pollutants, Environmental

Research 212 (2022) 113328, 1-21, https://doi.org/10.1016/j.envres.2022.113328.

3. Pratibha Sharma, Jai Prakash , Tapas Palai, Raj Kaushal, Surface functionalization of
bamboo leave mediated synthesized SiO2 nanoparticles: Study of adsorption mechanism,
isotherms and enhanced adsorption capacity for removal of Cr (VI) from aqueous solution,

Environmental Research 214 (2022) 113761, https://doi.org/10.1016/j.envres.2022.113761.

4. Mandeep Kaur and Raj Kaushal, Spectroscopic investigations, ab-initio DFT calculations,
molecular docking and in-vitro assay studies of novel oxovanadium(V)chalcone complexes
as potential antidiabetic agents, 1271(2023), 133994.
https://doi.org/10.1016/j.molstruc.2022.133994.

5. Raj Kaushal , Mandeep Kaur, Antidiabetic potential of Ruthenium (III) hydroxamate
complexes: spectrophotometric investigations, Current Enzyme Inhibition, 18(3) 2022, 200-

210. DOI: 10.2174/1573408018666220825152849

Dr. Jai Prakash :

1. Samriti, A Ojha, Jai Prakash, Water challenges in South Asian countries: A focused review on
emerging nanomaterials and technological processes in wastewater treatment, ACS ES&T
Water (Accepted) March 2023.

2. R Gupta, R Verma, ...Jai Prakash, A Critical Review on Recent Progress, Open Challenges,
and Applications of Corrosion-resistant Superhydrophobic Coating, Materials Today
Communications, 34 (2023) 105201.
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3. A. Chakroborty, ..Jai Prakash, TiO,nanoflowerphotocatalysts: Synthesis, modifications and
applications in wastewater treatment for removal of emerging organic pollutants,
Environmental Research, 212, ( 2022) 113550

4. Samriti, K Shukla, R Gupta, RK Gupta, J Prakash. Highly efficient visible light active doped
metal oxide photocatalyst and SERS substrate for water treatment, Environmental Science and
Pollution Research, (2022) 1-15

5. Pratibha,, Raj Kaushal, Jai Prakash, Surface functionalization of green synthesized SiO2
nanoparticles: Study of adsorption mechanism, isotherms and enhanced adsorption capacity for
removal of Cr (VI) from aqueous solution, Environmental Research, 214, ( 2022) 113761.

6. Pratibha, Jai Prakash,RajKaushal, An insight into the green synthesis of SiO2 nanostructures
as a novel adsorbent for removal of toxic water pollutants, Environmental Research 212,
(2022) 113328

7. Jai Prakash et al. Recent Advances on Metal Oxide Based Nano-Photocatalysts as Potential
Antibacterial and Antiviral Agents, Catalysts 12 (2022) 1047 (Invited)

8. Jai Prakash et al. Nanomaterial-based surface-enhanced Raman scattering spectroscopy for
sensing and diagnostics gas molecules in environment and healthcare, Sensors and Diagnostics
1(2022) 1143

9. Jai Prakash, Mechanistic Insights into Graphene Oxide Driven Photocatalysis as Co-Catalyst
and Sole Catalyst in Degradation of Organic Dye Pollutants Photochem 2 (2022) 651 (Invited)

10. Fernando C. Vicentini, Luiz R. G. Silva, Jéssica S. Stefano, Alan R. F. Lima, Jai Prakash,
Juliano A. Bonacin& Bruno C. Janegitz, Starch-Based Electrochemical Sensors and Biosensors:
A Review, Biomedical Materials & Devices, (2022)

11. Samriti..Jai Prakash, Highly efficient visible light active doped metal oxide photocatalyst and
SERS substrate for water treatment, Environ. Science and Pollution Research, 30

(2022)34054

5. Doctoral Programme: - 12 Nos. on going.
Ph. D Degree Awarded: - 02
Doctoral Programme :
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Sr.
No

Title

Supervisor and Co-

Supervisor

Name of the student

Brief Report

Synthesis Biological Screening
and DNA-Interaction studies of
9,10 anthraquinone class of
Compounds as potential anticancer

agents

Dr. Pamita Awasthi

Ms. Anjali Sharma

Completed

“Synthesis  Computational and

Biological Screening of Phenoxy

Acetamide and Sulfonamide

2999

Derivatives

Dr. Pamita Awasthi

Ms. Neetika

Kumari

In progress

“Synthesis of Phenothiazine and
Anthraquinone analogs as

anticancer drugs”.

Dr.Pamita Awasthi

Ms Arti Sharma

In Progress

“Bio Based Self Healing Coatings
Based on Thermo Reversible

Diel’s Alder Reactions”

Dr. Bharti Gaur

Ms. Shalini

Submitted

“Synthesis and Characterization of
Multifunctional Dendritic
Polymers in Drug Delivery

Applications”

Dr. Bharti Gaur

Mr. Avtar Chand

In Progress

“Vitrimers”

Dr.Bharti Gaur

Mr. Ankit Sharma

In Progress

“Development of Nanomaterials as

Amyloid Inhibitor and
Antibactcrial agents Elucidation at

Molecular level”

Dr. K.S. Ghosh

Ms. Anchal Sharma

Completed

“Schiff base Molecules as

Chemosensor  Applications  in

Metal Ion Sensing “

Dr. K.S. Ghosh

Ms. Shivani

Sharma

In Progress

Carbon Quantum Dots and their
Nanocomposites: Fabrication and

Applications as Nanosensor

Dr.K.S Ghosh

Ms Sushma

In Progress
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10 Synthesis and Applications of | Dr.K.S Ghosh Ms Ankita Sharma | In Progress
Small Molecules as Fluorescent

Sensors of Ions.

11 Synthesis and Functionalization of | Dr. Raj Kaushal Ms. Pratibha Submitted
Silica Nanoparticles for Removal | Dr.Jai Prakash Sharma
of Water Pollutants”

12 Pyrazole Chalcone derivatives and | Dr. Raj Kaushal Ms. Jyoti Sharma In progress

their metal complexes,

13 “Synthesis and modification of | Dr.Jai Prakash Ms.Samriti In Progress
photocatalyst nanomaterials for

water treatment”

14 Functional Nanomaterials Dr. Jai Prakash Mr. Sahil Thakur In Progress

6. Popular Lectures by outside experts

Sr. Date Speaker Topic

No.

1 27.04.2022 Prof. Shuhui Sun Institute | Rational Design of  Novel
Via online | National de la Recherche | Nanomaterials for Fuel Cells and
mode Scientifique Energy Materials | Batteries.

and Telecommunications

Montreal Canada.

7 .(Equipment procured under equipment Grant OH-35 : (during 1.04.2022 to 31.03.2023)

a)

Sr. Name of equipment Qty Cost

No

1 Fume Hoods with Cubboard 01 No Rs.2,08,000.00
2 Hot Air Oven 05 Nos Rs.1,59,945.00
3 All Quarts Double Distillation Unit 01 No Rs.99,789.00

4 Multi Channel Electrochemical Workstation | 01 No Rs.43,66,000.00
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Equipment procured under WOS Project PI Dr Priyanka Sharma and Scientist Mentor Dr. Pamita

Awasthi : (during 1.04.2022 to 31.03.2023)

¢)

Sr.No | Name of equipment Qty | Cost

1. Fin Pipette 01 Rs.15,871.00
2 Fin Piptte Stand 01 Rs.6,254.00
8. DETAIL OF THE LABORATORIES:

Sr.No. Name of the Laboratory

1. Under Graduate (UG) Laboratory-I

2. Under Graduate (UG) Laboratory-II

3. PG Organic Chemistry Lab

4. PG Inorganic Chemistry Lab

5. PG Physical Chemistry lab-I

6. PG Physical Chemistry lab-II

7. Bio Physical Research Lab

8. Inorganic Chemistry Research lab

9. Advanced Synthetic Chemistry Research Lab

10 Polymer Synthesis Research lab

11 Organic Synthesis Research Lab

12 Nanomaterials Research Lab

13 Computational Chemistry Lab

14. Advanced Instrumentation Research Lab
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