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SEED MONEY SCHEME FOR RESEARCH
Annual Report of the work done on the Research Project

1) Project report No. 1- Annual Report of the work done

2) College/ University Reference No.-Ref. No. VCK/2022-23

3) Period of report: from 1.11.2022 10 31.10.2023

4) Title of research project- Study of protcase

activity and effect of Vitex negundo on protease

activity in larvae of Earias vittella

5) (a) Name of the Principal Investigator-Dr. Tejashri Chandrakant Patil

(b) Dept. and College w

here work has progressed-Department of Zoology, Vivekanand

College Kolhapur (Empowered Autonomous)

. 6) Effective date of starting of the project-01/11/2022

7) Grant approved and expenditure incurred during the period of the report:

a. Total amount approved Rs. -1,35000/-
b. Total expenditure Rs.-20000/-

c. Report of the work done: (Separate sheet is attached)

1)

Brief objective of the project

Rearing of insect larvae (pest)

To extract and purify the protease
enzyme from larval instars

To study the protease activity in larval
instar of Earias vittella

Estimation of protein by Lowry’s method
To study the effect of Vitex negundo on

protease activity in Earias vittella

Work done so far and results achieved
and publications. if any, resulting from
the work (Give details of the papers
and names of the journals in which it
has been published or accepted for
publication

a. Larvae from local markets and forms
collected and its rearing is ongoing,
the required chemicals purchased and
few purifications steps performed.
The normal protease activity
performed from crude larval extract.

b. Paper communicated to research
Journal of agricultural sciences

3)

Has the progress been according to
original plan of work and towards
achieving the objective? If not, state
reasons.

Yes,

the progress been according to original plan
of work and towards achieving the objective

4)

Please indicate the difficulties, if any,
experienced in implementing the
project.

Difficulties related insect rearing

5)

T
If project has not been completed /3O
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6)

pleasc indicate the approximate time
by which it is likely to be completed, A
summary of the work done for the
period (Annual basis) may please be
sent to the University on a separate

| Sheet.

I the project has been completed,
please enclose a summary of the
findings of the study. Two bound
copices of the final report of work done
may also be sent to the University.

7)

Any other information which would
help in evaluation of work done on the
project. At the completion of the
project, the first report should indicate
the output, such as (a) Manpower
trained (b) Ph. D. awarded (c)
Publication of results (d) other impact,
if any.

Signature of the Principal Investigator —C&
OLLEs 4_\

Signature of the Principal

Recommendation of the expert committee about continuation of the project after 1%t year
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REPORT OF THE WORK DONE

Study of protease netivity and effect of Vitex negundo on protease
activity in larvae of Earias vittella

Eariay vittella is most important pest of okra, The freshly hatched larvae bore into tender shoots
and tunnel downwards due 1o that shoots wither, drooped and ultimately the growing points are destroyed
With the formation of buds, flowers and fruits. The larvae bore inside pods and feed on inner tissue. They
move from bud to bud and fruit to fruit thus causing damage to the number of fruiting bodies. The
damaged buds and flowers wither and fall down without bearing any fruits (Shrivastava and Butani,
1998). In India, okra is grown extensively all over country in an area of 0.36 million hectors with
production of 3.52 million tons of fruits with productivity of 9.83 tons per hector (Anon, 2007). Since the
okra is most important vegetable crop and damage caused by Earias vittella is remarkable by studying
insect enzyme activity and effect of Vitex nidungo on enzyme activity and also life cycle of E. vittella will
be helpful to understand the insect metabolism which will further useful in insect pest management.

For the present study, for the rearing of insect larvae the infested pods obtained from local
markets and nearby farms Kolhapur, Maharashtra. Larvae were placed in fresh okra pods and larvae
reared in insect rearing cage in the laboratory conditions. After that sufficient numbers of larvae were
used for enzyme assay. The chemicals required for enzyme assay and other parameters were purchased
from Biotreture India, Kolhapur.

The larvae crushed in chilled mortal and pestle and crude extract prepared. The partial
characterization of enzyme were performed fist then the enzyme activity studied in crude extract as well
as larval extract was purified with ammonium sulphate precipitation and enzyme assay performed to
study the enzyme activity. Larval instars were selected for enzyme extraction. Weight of larvae will be
measured and were homogenized in chilled distilled water using chilled mortal pestle. Homogenate were
centrifuged at 10000rpm and 40C for 10 minutes. Supernatant were used for purification of enzyme.
Enzyme was purified with ammonium sulphate precipitation and dialysis (Chitgar et al. 2013). Proteolytic
activity will be estimated by using proteinase substrate azocasein 2.5 %, 50mM sodium acetate phosphate
glycine buffer (pH) and enzyme solution in reaction mixture. Reaction mixture will stop by
trichloroacetic acid (TCA). Then mixture will rest for 30 minutes at 40C and il centrifuged at 13000rpm
and 40C for 10 minutes. The absorbance will measure at 440nm (Chitgar et al. 2013),

Signature of the Principal Investigator - Oy C. raH &ﬁ,
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1)

VIVEKANAND COLLEGE, KOLHAPUR (Empowered Autonomous)
SEED MONEY SCHEME FOR RESEARCH
Annual/Final Report of the work done on the Research project
(Report to be submitted within 2 months after dompletion of each year)

1) Project report No. Ist/ 2nd (final): First report
2) University Reference No.
3) Period of report: From 01* November 2022 to 31% October 2023
4) Title of research project: Sustainable development in organic synthesis by utilizing

Task Specific Ionic Liquids (TSILs)
5) (a) Name of the Principal Investigator: Dr. D. S. Gaikwad

(b) Department and College where work has progressed: Department of Chemistry,

Vivekanand College, Kolhapur (Empowered Autonomous)
6) Effective date of starting of the project: 01* November 2022
7) Grant approved and expenditure incurred during the period of the report:

a. Total amount approved Rs. 1,40,000/-

b. Total expenditure Rs. 27,564/-

c. Report of the work done:

Brief objective of the project:

(a) Evaluate the environmental impact of traditional organic synthesis methods and
identify key areas where sustainable alternatives, such as TSILs, can be
implemented.

(b) Investigate the properties and behaviors of Task Specific Ionic Liquids (TSILs) to
understand their potential as green solvents in organic synthesis processes.

(c) Develop new methodologies for organic synthesis utilizing TSILs as reaction
media, aiming to reduce or eliminate the use of volatile organic solvents and
hazardous reagents.

(d) Assess the efficiency and selectivity of TSIL-mediated reactions compared to
conventional methods, focusing on improving yields and minimizing waste
generation.

(e) Explore the recyclability and reusability of TSILs in organic synthesis to establish
their long-term sustainability and economic viability.

(f) Investigate the scalability of TSIL-based organic synthesis processes, considering

factors such as cost-effectiveness and feasibility for industrial applications.

(8)
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2) Work done so far and results achieved and publications, if any,
n which it has been published

resulting from the

work (Give details of papers and names of the journals i
or accepted for publicaion)
» Comunicated two research paper in internationally reputed journals.
3) Has the progress been according to original plan of work and towards achieving the
objective. if not, state reasons.
» Yes, the progress has been according to original plan of work towards

achieving the objective of the project.

4) Please indicate the difficulties, if any experienced in implementing the project.
> Nil
5) If project has not been completed, please indicate the approximate time by which it is

likely to be completed. A summary of the work done for the period (Annual basis)

may please be sent to the university on a separate sheet.
> Half of the project has been successfully completed, and two research papers
have been submitted to research journals. The project will bé completed within

the stipulated time frame. (Attached a separate sheet for summary of the work

done)
6) If the project has been completed, please enclose a summary of the findings of the .
study. Two bound copies of the final report of work done may also be sent to the
Univeristy.
> Nil
7

Any other information which would help in evaluaion of work done on the project. At

the completion of the project, the first report should indicate the output, such as (a)
as (a

M .
anpowe trained (b) Ph.D. Awarded (c Publication of results (d) other impact, if any
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Summary of the work done
(Progress report period 1st Nov 2022- 31st Oct 2023)
1. Efficient Synthesis of 2-Pyridones via Multi-Component Reactions Using Novel Dual
Basic lonic Liquid

2-Pyridones exhibit diverse and significant pharmacological properties, making them an
essential focus in medicinal chemistry and drug discovery. They have shown their importance as
a pharmacophore in anti-tumoral, anti-Alzheimer, anti-heart failure, anti-fibrosis, anti-malarial,
analgesic, and anti-HIV activities.] Researchers have harnessed the versatility of the 2-pyridone
scaffold to develop molecules with specific biological activities, often by incorporating
additional functional groups or altering the substitution pattern on the pyridine ring. In addition
to this 3-cyano-2-pyridone frameworks have found in the structural basis of the alkaloid
Ricinine, the first known alkaloid containing a cyano group. The Milrinone is a 3-cyano-2-
pyridone derivative that has been used for the treatment of congestive heart failure.> Another
derivative 3-cyano-2-pyridone has shown anticancer activity which might be due to the
interference of ‘molecule with survinin protein.” Due to great important of this skeleton, the
development of efficient and environmentally begins methodologies for the synthesis of diverse
functionalized 2- pyridines is still highly desired.

In recent times, the notion of task-specific ionic liquids (TSIL) has gained significant
atraction within the realm of synthetic organic chemistry. Ionic liquids (ILs) are designed with
specific functional groups, either as cations or anions, with the purpose of enabling one of these
components to act as a catalyst in chemical reactions. *'° Therefore, an IL can prove valuable if
the cations or anions within it serve as a catalyst, catalyst activator, or co-catalyst in a reaction.
Certain literature explicitly indicates that ILs are intentionally crafted to have one of their ions
function as the catalyst for a reaction. An IL, essentially a salt in its liquid state, primarily
comprises ions and short-lived ion pairs. These substances are commonly referred to as liquid
electrolytes and are often heralded as "solvents of the future" or designer solvents. ILs are
renowned for their diverse potential applications, serving as potent solvents and electrically
conducting fluids. Liquid salts, particularly those with low vapor pressure near ambient
temperatures, hold significance in electric battery applications and have been contemplated for

11-15
use as sealants.

The conventional use of ILs as solvents, owing to their low melting points
below 100°C, has evolved, expanding their applications across various domains of organic
synthesis. ILs have proven to be exceptionally beneficial in a multitude of analytical applications

as well,

@ Scanned with OKEN Scanner



-.r

AL ol

I cetone /__\+/\/\ -
@N + C'\/\/N\—;;Ta]?; N\/_\_//\lcr |
1 2 3
24h, RT gﬂgia
LN -
/N
4

Scheme 1: Synthesis of Novel dual basic ionic liquid -
Considering the diverse nature of 2-pyridones and their derivatives, we undertoo It11 e
challenge of synthesizing them. Therefore, we endeavored to create a system that would nf)t only
address this diversity but also contribute to green chemistry. In this context, we synthesized 2-
pyridone derivatives using ionic liquid (IL) as a catalyst. The utility of ILs is also expounded

upon in the current project.
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Scheme 2: Synthesis of 2-Pyridones

A convenient and efficient method has been developed for synthesizing diamino-4-

phenyl-3,5-dicyano-2-pyridone through a one-pot reaction involving aryl aldehydes, malonitrile,

and cyanoacetic acid hydrazide. This reaction is conducted at room temperature using a new dual
basic ionic liquid as a recyclable catalyst. The reaction involves an initial Knoevenagel
condensation between the aldehyde and malonitrile, followed by a Michael addition reaction

with cyanoacetic acid hydrazide, and intramolecular cyclization, leadin

g to the formation of the
N-amino-2

emical structures of the
has IR, 'H NMR, and *C

-pyridone product in good to excellent yields. The ch
synthesized compounds were confirmed using spectral techniques suc
NMR.

Reusability of Ionic Liquid:

The main advantage of using IL is that it can be rec

reaction as confirmed by TI

ycled. After completion of the
.C, the solid product formed was fi

Itered from the reaction mixture.
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The remaining Gilternte was ovapornted and wanhed with olhyl noetnte ool (o 10, Dl e

recovered 1, was deied at 60" and used Tor subvecuont reneton, 10w found thit 1 ean e ed

ellectively at least six times without any los i ylold of prodhet,

Conclusion:
In conelusion, we have synthenlzed 2-pyrldone dorlvatlve from nldehyden, pdononiii e
amportore, T penction

and evanoneetohydrazide using ethanoliwntor (FHE) aynton alroon I

provided an exeellent yield, within short time, Advimntape ol thi procedure I it plven Nigh yield,

the reaction is completed i short time and alvo - the procedure I almple and cntulyst e e

reusable,
"y N M ' ‘ . "
> This work has been communieated in journal, “Renonrol on ( Nondenl Informedinten

2. Acidic ionic liquid eatalyzed synthesis of Quinnzolino-d-one

The Quinazoline-4-one is an important building. block In the pynthenli ol namerons

pharmaceuticals and biologically netive compounds. |11 i ring aystem In atudied for i anfl-
tumor, anti-infllammatory, anti-microbial and anulpesic proportios, making it valunble ttnrting

material in the development of drugs (or various diseased, Additionally, the ketone funetonnl

group in quinazoline-4-one can bo ensily modified (o form new compounds with varled

biological activities. In recent yeors, there hos been prowing Interest in the development of new
quinazoline-4-onc derivatives for use as (hetapeutic agents, making, it an - important nren ol
research in the ficld of medicinal chemistry, Looking these properties of QuinazolineA-one nre
emerged as a versatile agent.

Acidic ionic liquids (AILs) are a cluss ol ionic liquids (that have o pll below 7 and ¢ontaln
a significant concentration of hydrogen ions (1), They are charncterized by their unique
combination of properties, including high thermal stability, low volatility, high electrical
conductivity, and good solubility for both polar and nonpolar compounds, AllLg have heen
attracting increasing attention in various fields due to their potentinl applications a8 catnlysin,
solvents, and electrolytes. In catalytic applications, AlLs have beon shown (o have high entalytic
activity and selectivity in various chemical reactions, including esterification, condensation, und
oxidation reactions. In addition, AlLs can act as eflective solvents for polar and nonpolar
compounds, making them useful in the extraction and purification ol valuable chemicals, Allx
also have potential applications in energy sltorage and conversion, particularly in batterios and
supercapacitors. In these applications, AlLs can serve ns clectrolytes, fucilitating the Mow of jons
and electrons in the devices, However, the acidic nature ol ATLs can also pose some challenpes,

such as the corrosion of metal components und the degradation ol organic  compounds
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