Shirdi Sai Rural Institute's

'y ARTS, SCIENCE AND COMMERCE COLLEGE, RAHATA

“NAAC REACCREDITED “B++” GRADE COLLEGE”
@ A/P/Tal-Rahata,Dist.-Ahmednagar.(M.S.)423107

Affiliated to Savitribai Phule Pune University, Pune
www.ascrahata.org

SELF STUDY REPORT-CYCLE 3rd

2018-2023

Criterion: III
Research, Innovations and Extension

Key Indicator: 3.3
Research Publication and Awards

Metric: 3.3.1 (QuM)

Number of research papers published per teacher in the Journals as notified on
UGC CARE list during the last five years

Submitted to

NATIONAL ASSESSMENT AND ACCREDITATION COUNCIL(NAAC)
i BENGALURU



http://www.ascrahata.org/

Shirdi Sai Rural Institutes,

Arts, Science and Commerce College, Rahata
é% Tal- Rahata, Dist-Ahmednagar, Pin - 423107 (MS)
@ (University of Pune Affiliated ID No. PU/AN/ASC/052/1997)
NAAC RE-ACCREDITED “B++” GRADE COLLEGE

Ref. : ASCCR / Date

DECLARATION

We the undersigned, hereby declare that all information, reports, true copies
of the supporting documents, and numerical data submitted by our institution for
the purpose of NAAC accreditation have been thoroughly verified by the Internal
Quality Assurance Cell (IQAC). We affirm that these submissions are accurate and

correct as per our records.

This declaration pertains specifically to the accreditation process for the third cycle

of the institution, covering the period from 2018-19 to 2022-23.

Thank you.

Sincerely,

Dr. Vikram P. Bhalekar : Prof.(Dr.) Somnath S. Gholap

|ntéggc§§aq§yp§§ég¢£nce Cell PRrsigipal

Arts,Science and Commerce College
Arts Science and Commerce College, Rahata O Rahiali Dist Amacingas

Date-30/07/2024
Place- Rahata

Recipient of “Best Rural College Award” from Student Welfare Board, (2011- 12 & 2013-14)
by Savitribai Phule Punc University, Punc - 07 | NAAC Track ID - MHCOGN 80225 AISHE CODE - C - 41932
Phonc : (02423) 295488 Email: principal.ascrahata@pravara.in | rahatacollege@rediffmail.com | Website: www.ascrahata.org




Sr Department Calendar Link to the recognition in
NO. . Name of the P Name of ISSN UGC enlistment of the
Title of paper of the . Year of . . .
author/s journal . . number | Journal /Digital Object
teacher publication e .
Identifier (doi) number
Link to | Linkto Isit
website | article / | listed in
. of the paper / | UGC Care
Academic Year 2020-2021 Tracedl || e list
of the
article
1 Natural Prof.Dr.S.S.Gholap [ Chemistry Results in 2021 Online
surfactants Chemistry ISSN:
ass:ls.ted an . 2211-7156 LINK LINK YES
efficient synthesis
of tetrahydro-f3-
carbolines
2 State Bank of Prof. Dr. Rajaram [ Commerce Journal of 2020 ISSN- UGC
India corporate Nathaji Wachaure emergency 2349-5162 Approved
social Technologies LINK LINK Journal
responsibility and innovative No
research 63975
3 Inventory Prof. Dr. Rajaram | Commerce International 2020 ISSN:
management in Nathaji Wachaure Journal of 2454-132X
Indian industry (A Advanced : UGC
study of Maruti research ideas LINK RBNEEE Approved
Udyog Limited). and innovations
in technology
4 Irgzmgwrm'f Dr. Pulate Suresh Commerce Ajanta 2021 ISSN 2277-
g He e K 5730 A WEE .
EEINIPIRED LINK | Printed |“PPTOV
Journal
A D
No 40776
EESLR
5 Sustainable Rural | Dr. Pulate Suresh | Commerce Ajanta 2021 ISSN 2277- UGC
dev.elopment in K. 5730 LINK Printed Approved
India. — Journal
No 40776
6 Women Social Dr. Jayshree R. Economics B Adhar 2021 ISSN- LINK Printed YES



https://www.sciencedirect.com/journal/results-in-chemistry
https://doi.org/10.1016/j.rechem.2021.100183
https://jetir.org/?gad_source=1&gclid=Cj0KCQjw7ZO0BhDYARIsAFttkChUZO0cdrfTE-Q4UUcGnPcMcNcNxfWLJlPyEh1OMk36YNRaIi3lu7EaAhYYEALw_wcB
https://www.jetir.org/papers/JETIR2108418.pdf
https://www.ijariit.com/
https://www.ajantaprakashan.in/ajanta_journal.html
https://www.ajantaprakashan.in/ajanta_journal.html
http://www.aadharsocial.com/

Problems: Special
Reference to India

Dighe

2278-9308

Agricultural
Sector and women
Enterepreneurs.
7 Problems of Dr. Jayshree R. Economics Scholarly 2021 ISSN:
women Dighe Research Journal 2278-8808
Entrepreneurs in for
Agricultural Interdisciplinary
Marketing during Studies UGC
pendemic LINK Printed A d
situation: A case pprove
study of
Ahemednagar
District in
Maharashtra.
8 SRl CISINE] Prof. A. B. Mate History Sustainable 2021 ISSN:
i innovative 2230-9578
HIBTII =PI development in UG
e economics :
B RUT environment NA Printed Approved
agriculture
W oA 3 health Society
[}
9 CRGSININERIGIN Prof. A. B. Mate History Ajanta 2021 ISSN-
ST STSRTg 2277-5730 s
ﬁm—oqm LINK Printed A]I:) Izlrr(;:;eld
PIBICICT S-S No 40776
10 %W%W Dr. D. N. Dange Hindi Shodh Samiksha 2021 ISSN-
eI B aur Mulyankan 0974-2832 | LINK LINK uGe
: . Approved
11 | Sldex YHI AU P | Dr.D. N. Dange Hindi Akshara 2021 ISSN 2582-
e Tadeer 3 Multidisciplinary 5429 LINK Printed uGe
AU TN Research Journal Approved
12 | gdam uRue o Dr. D. N. Dange Hindi Shodh Samiksha 2021 ISSN- LINK UGC



https://www.srjis.com/Journal_SRJ/1
https://www.ajantaprakashan.in/ajanta_journal.html
http://www.ugcjournal.com/ISSM
http://www.ugcjournal.com/assets/authors/Mannu_Bhandari_ke_Natak_Mahabhoj_me_Mulyahinta1.pdf
http://www.aimrj.com/
http://www.ugcjournal.com/ISSM

ﬁa'l_e' Hdeddl aur Mulyankan 0974-2832 LINK Approved
ReRS
13 iﬂwrﬁ%mm Dr. Shaikh A. S. Hindi International 2020 ISSN:
;ﬂ'%a:[a;qa]q_r Research Mirror 2250-253X TR | B UGC
U9R B g8y Approved
14 | Cloud Computing Dr. D. T. Satpute Laibrary Ajanta 2020 ISSN 2277- UGC
570 LINK Printed Approved
Journal
No 40776
15 | The Influence of Dr. V.P. Bhalekar Physics Engineered 2021 ISSN:
Polysulfide Science 2576-9898
Solvent on the (Online)
Performance of
Cadmium Sulfide LINK LINK YES
Sensitized
Zirconium
Dioxide-Based
Quantum Dots
16 | Green Stnthesis of Dr. Gopinath Chemistry Heterocyclic 2020 ISSN:
Pyrazolone Shirole Letters (print)
Derivatives using 2231-3087
Ionic Liquid as an / (online)
Efficient and 2230-9632 | LINK LINK YES
Green Catalyst Via
Facile Multi-
Component
Reaction path.
17 | Green Stnthesis of Prof. Adinath Chemistry Heterocyclic 2020 ISSN:
Pyrazolone Tambe Letters (print)
Derivatives using 2231-3087
Ionic Liquid as an / (online)
Efficient and 2230-9632 | LINK LINK YES

Green Catalyst Via
Facile Multi-
Component
Reaction path.



http://www.ugcjournal.com/ISSM
http://www.ugcjournal.com/IRM
https://www.ajantaprakashan.in/ajanta_journal.html
https://www.espublisher.com/
http://dx.doi.org/10.30919/esmm5f790
https://www.heteroletters.org/index.html
https://www.heteroletters.org/issue103/Paper-6.pdf
https://www.heteroletters.org/index.html
https://www.heteroletters.org/issue103/Paper-6.pdf

18

Synthesis and
Biological
Assessment of
Carbazole Linked
Pyrazole Schiff
bases and
Diarylthiourea
Derivatives

Dr. Gopinath
Shirole

Chemistry

Croatica Ca
Chemica

2021

1334417X,
00111643

LINK

LINK

YES

19

[onic Liquid
catalyzed one pot
green synthesis of
isoxazolone
derivatives via
multicomponent
reaction.

Dr. Gopinath
Shirole

Chemistry

Indian Journal of
Chemistry

2020

ISSN:
(online)
0975-0975

LINK

LINK

YES

20

Ionic Liquid
catalyzed one pot
green synthesis of
isoxazolone
derivatives via
multicomponent
reaction.

Adinath Tambe

Chemistry

Indian Journal of
Chemistry

2020

ISSN:
(online)
0975-0975

LINK

LINK

YES

21

Potential of
different fresh
water green algae
for Larvicidal
activity against
Aedes aegypti

Dr. V. S. Patil

Botany

Journal of Xidian
University

2021

ISSN:
1001-2400

Printed

YES

22

Optimization of
fuzzy logic
controller using
genetic algorithm:
a simulation study
on greenhouse
climate control
system

Dr. S. R. Potdar

Physics

Journal of
Information and
Computational
Science

2020

ISSN:
1548-7741

LINK

LINK

UGC
Approved



https://hrcak.srce.hr/cca
https://doi.org/10.5562/cca3700
https://or.niscpr.res.in/index.php/IJC
https://nopr.niscpr.res.in/handle/123456789/54405
https://or.niscpr.res.in/index.php/IJC
https://nopr.niscpr.res.in/handle/123456789/54405
https://xadzkjdx.cn/
https://joics.org/
https://drive.google.com/file/d/1hMzlwr7JdEXQmbAhXlMk_b0ehF22JO6P/view

23 | Collaborative Dr R D Kasar English Shodh Sanchar 2020 ISSN:2229-
Teaching Bulletin 3620
Strategies: :
Foster%ng Student — ghlecls LG
Engagement and
Academic Success
24 | Efficiency of farm Dr A A Aher Botany Bulletin of 2022 ISSN:2277-
pond algae as a Environment 1808
liquid biofertilizer ,Pharmacology
on the growth of and life Sciences - - LG
Spinach ( Spinacia
oleracea L.)
25 | Promotive Dr A A Aher Botany Journal Of Xidian 2021 ISSN
Influence of Farm University No:1001-
Pond Algae with 2400
Aqueous and Cow LINK | LINK YES
Urine extracts on
Germination and
Growth Traits in
Luffa cylindrica L
26 | Effect of Algal Dr A A Aher Botany Bioinfolet 2021 Online
Biomass on seed ISSN-
germination and 0976-4755 | LINK LINK YES
seedling growth in
Cucumis sativus L
27 | Natural Dr V. R. Kadu Chemistry Results in 2021 Online
surfactants Chemistry ISSN:
assisted an 2211-7156 LINK LINK YES

efficient synthesis
of tetrahydro-f3-
carbolines

— qadsedes,

B

(Prof. Dr. S. S
PRIN

. Gholap)
CIPAL

Art's,Science & Commerce
College,Rahata



http://shodhsanchar.in/
https://bepls.com/
https://bepls.com/bepls_sept2020/18a.pdf
https://xadzkjdx.cn/
https://doi.org/10.37896/jxu15.1/032
https://www.indianjournals.com/ijor.aspx?target=ijor:bil&type=home
https://www.indianjournals.com/ijor.aspx?target=ijor:bil&volume=18&issue=1a&article=007
https://www.sciencedirect.com/journal/results-in-chemistry
https://doi.org/10.1016/j.rechem.2021.100183

Results in Chemistry 3 (2021) 100183

ELSEVIER

Contents lists available at ScienceDirect
Results in Chemistry

journal homepage: www.sciencedirect.com/journal/results-in-chemistry

Results in

Chemistry

»

Check for

Natural surfactants assisted an efficient synthesis of tetrahydro-p-carbolines  [%&s
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Keywords:

Acacia concinna
p-carboline

Tryptamine

Aldehyde

Green and clean reaction

An expeditious protocol for the synthesis of structurally diversified p-carboline derivatives has been reported
using a readily available natural surfactant medium. The synthesis of f-carboline derivatives in good yields under
optimized conditions was carried out by the reaction of tryptamine with aldehydes in an aqueous extract of
Acacia Concinna pods. The use of an aqueous medium, ease of purification, good yield and cost-effective reaction
suggest for bulk scale production f-carboline derivatives.

Introduction

Nowadays there are continuous efforts in the development of Green
chemistry the main focus of which is the replacement of the toxic or
hazardous and expensive catalysts with the greener alternative. Water
being safer, non-toxic, inexpensive and accessible is found to be a unique
medium for conducting organic chemistry reactions[1-6]. Catalyst is the
soul of organic reactions, hence its design, construction and utility is a
great challenge before researchers. Numerous reaction transformations
have been developed including the use of supercritical solvent[7], clays
[8], enzymes[9], animal bone[10], surfactants[11] etc. as reaction
medium or catalyst. These materials are found to be convenient to some
extent for solving certain incredible synthetic issues. Some serious issues
are occurring by use of catalyst in reaction like environmental hazardous
nature of the catalyst, expensive, handling problems, use elevated
temperature etc. To overcome these problems, use natural feedstocks in
organic synthesis has found to be the best remedy. Nature gives an un-
believable collection of biochemicals that can act as biocatalysts for
conducting organic transformations[12-15]. The natural material like
soaked Phaseolus Aureus, the plant cell culture of Daucus carota root and
coconut juice has been effectively used as a catalyst for conducting
organic reactions[16]. The natural surfactants of Acacia concinna have
been efficiently used for Knoevenagel condensation reaction[13], acyl-
ation of amines[17] and synthesis of aryl-hydrazones[16].

pB-carbolines are natural products possessing various bioactivities due
to their extraordinary chemical structure[18-20]. Reserpine (A) is used
to treat high blood pressure and to treat mental disorder patients[21].

* Corresponding authors.

(-)-Suaveoline (B) has nutritional and medicinal applications[22,23].
Moreover, p-carboline derivatives possesses antimalarial[24], anti-
tumor, anti HIV[25] and antibacterial activitites[26], Tadalafil (C) is
used to treat male sexual function problems[27]. Strictosidine (D) is
important precursors to medicinally important compounds such as
anticancer drugs[28]. Kumujian C (D) palys important role as anti-
inflammatory agent[29]. 6-oxofascaplysin (F) shows weak cytotoxic
activity[30]. Evodiamine (G) shows anticancer activity[31] (Fig. 1).
Considering the pharmacological potential of B-carboline core, its
synthesis using the green chemistry technique is the major concern of
the present work. Generally, the synthesis of p-carboline is Pictet-
Spengler reaction tryptamine or tryptophan with carbonyl compound
in an organic solvent under reflux condition. Trifluoroacetic acid (TFA)
and hydrochloric acid were found to be appropriate Bronsted acids for
the synthesis of f-carboline derivatives[32]. The use of strong acids as a
catalyst and harsh conditions with lacking substrate scope are the major
disadvantages of reported methods[33]. Recently, molecular iodine and
TFA/H50[34-36], zeolites[37,38], microwave irradiation(MWI)[39],
aqueos molecular iodine in DMSO[40] has been studied to reduce re-
action time and to improve yields of the products[41-43]. B-carboline
derivatives are recently synthesized using diphenylphosphoric acid as a
catalyst[44]. Pyridyl-phosphine ruthenium(II) catalyzed Pictet-Spengler
reaction for the synthesize tetrahydro-p-carbolines is also reported[45].
Trifluoroacetic anhydride (TFAA) and 1,4-diazabicyclo[2.2.2]octane
(DABCO) promoted and dimethylacetamide (DMA) medited Pictet-
Spengler reaction is also reported[46]. Unfortunately, each method re-
ported in the literature has disadvantages. Therefore, there is still a need
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to develop a more efficient method for the construction of the p-carbo-
line core by utilizing natural, renewable and less hazardous reaction.
Acacia concinna known as Shikakai in India belongs to the family
Leguminosae. Due to the cleansing activity of Acacia concinna, it has a
traditional application as shampoo and detergent. The saponins, acacic
acid present in Acacia concinna fruit which was found to be 10-11.5%
[47] resulted in the acidic nature of its aqueous extract (pH = 4.1)
[48,49]. Also wetting and spreading property of surfactant solution
promoted us to use surfactant type catalytic medium for synthesis of
B-carboline derivatives. The aqueous extract of Acacia concinna is rich in
saponins content. Saponins are triglycosides of acacia acid that contain
glucose, arabinose and xylose as sugar cores[49,50]. Being amphiphilic,
saponin has an existence of both polar and non-polar part as Glycone
and Aglycone part respectively. Due to these polar and non-polar parts
of saponin, reactant molecules solubilize in an aqueous extract of Acacia
concinna and preceding the chemical reaction to the product side.

Result and discussion

To the extension of our current research for the development of novel
methodologies for the synthesis of essential bioactive molecules
[51-54], herein we have reported the use of natural surfactant type
catalyst for the synthesis of tetrahydro--carboline derivatives (Scheme
1). Tetrahydro-p-carboline derivatives were synthesized using aqueous
extracts of different natural surfactants like Acacia concinna, Balanites
aegyptiaca, Jatropha, Sapindus mukorossi. Normally, the drastic reaction
condition (5-6 hrs) is required the synthesis of tetrahydro-f-carbolines.
To assess the catalytic effect of all the above natural surfactant on the

Tadalafil (Cialis) (C)

— X 0]
N
N CHO N N N

Kumujian C (E)

6-oxofascaplysin (F)

Results in Chemistry 3 (2021) 100183

rate of reaction and yield of the product we performed a model reaction
of tryptamine (1) (1 mmol) and benzaldehyde (2) (1 mmol) in 10 mL
aqueous extract giving product 3a was carried out in respective aqueous
solutions (Scheme 1). The use of natural surfactants showed variation in
the rate of reaction and yield of product, results are summarised as in
Table 1.

Hence, Acacia Concinna pods are applied effectively for the synthesis
of tetrahydro-B-carbolines derivatives from tryptamine and benzalde-
hyde. The effect of other natural surfactants like Balanites aegyptiaca,
Jatropha, Sapindus mukorossi for the synthesis of p-carboline derivatives
has been studied shows less efficiency than Acacia Concinna pods. So for
the synthesis of p-carboline analogues, aqueous extract of Acacia Con-
cinna pods are applied.

For the optimization of reaction, the reaction of tryptamine (1) (1
mmol) and benzaldehyde (2) (1 mmol) in 5 mL aqueous extract of Acacia
concinna pods (10% W/V) was conducted by varying temperature from
25 to 98 °C. It was found that 80% of compound 3a was formed after 5.4
h at 98 °C temperature. The same reaction was conducted in different
concentrations of aqueous extract of Acacia concinna pods as 20, 30, 40,
and 50% to study the effect of catalyst concentration on yield. The result
obtained suggested that 20% of the aqueous extract was adequate to get
the maximum yield of the product 3a (82%) in 5.2 h. However, an in-
crease in the concentration of Acacia concinna pods (30%, 40%, and
50%) did not show much difference in the yields of the final product
(Table 1) (see Table 2).

Similarly, the surface tension of the aqueous extract of Acacia con-
cinna pods also plays important role in the determination of the rate of
reaction. It was found that the addition of surfactant in water reduces

H =N
[
N
N H

(-)-Suaveoline (B)

O:();‘\ ~OH

HO T OH

0 OH
Strictosidine (D)

‘H Me/

Evodiamine (G)

Fig. 1. Some of the potentially active p-carboline derivatives.
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Scheme 1. Synthesis of terahydro-p-carboline derivatives.

Table 1
Effect of different surfactant systems in the synthesis of tetrahydro-p-carbolines.

Table 4
Effect of surfactant for the formation of ‘3a’

Sr. No. Surfactant system (Conc. 10%w/v) Time of reaction (hr) Yield % Entry  Surfactant® Time (hr)  Yield (%)°
1 Acacia concinna 5.4 80 1. None 12 NR®
2 Balanites aegyptiaca 6.0 75 2. SDS 6.4 66
3 Jatropha 5.2 78 3. Triton X-100 5.6 55
4 Sapindus mukorossi 6.5 70 4. CTAB 6.2 50
5. CPB 6.4 58
6. Acacia concinna extract 20% (W/V). 5.2 82
“Reaction condition: Trptamine (1 mmol), benzaldehyde (1 mmol), Acacia concinna
Table 2 extract (5 mL), 98 °C, PIsolated yield. “No reaction.
Optimization of catalyst concentration.
Entr’ Catalyst concentration %(W/V) Time (h) Yield(%)® . . . . . ..
y Y species. This will result in an increased collision between reactant
;' ;g 2‘2‘ gg molecules. Due to this reactant molecules are encapsulated into the
3. 30 58 50 micellar cage which drives the equilibrium to the product side by giving
4. 40 5.6 78 out water molecule of the hydrophobic interior of the micelle (Fig. 2)
5. 50 5.4 75 [59]. The projected mechanism for the synthesis of the B-carboline de-
6 Water 12 NR®

Usolated yield of 3a. °No reaction

the surface tension as compared to water (Table 3). Wetting and
spreading property of surfactant solution increase reaction rate. The
surface tension and structure of surfactant affects the wetting and
spreading property of surfactant solution[55,56]. Hence, several re-
actions like photochemical, redox, Diels-Alder, enzymatic reactions are
found to have an increase in the rate of reactions by use of surfactant
[57]. In addition, the hydrophobic groups of surfactant are sequestered
in the micelle core[58], which helps in intimate contact with reacting
species.

To assess the catalytic efficacy of the aqueous extract of the Acacia
concinna pods, a model reaction of tryptamine (1) and benzaldehyde (2)
was carried out in aqueous solutions of various cationic, anionic, and
non-ionic surfactants such as sodium dodecyl sulphonic acid (SDS),
triton X-100, cetyl ammonium bromide (CTAB) and CPB. The results
obtained suggested that aqueous extract of the Acacia concinna pods was
an excellent medium for the synthesis of ‘3a’over other commercial
phase transfer catalysts (Table 4).

The superiority of the aqueous extract of Acacia concinna pods over
other surfactants inspired us for further investigation of the present
method for other aldehydes possessing a wide range of substituent
(Table 5). The appreciable acidity (p™ = 4.1) and surfactant properties of
the aqueous extract of Acacia concinna increase the rate of reaction. The
saponins present in aqueous extract accelerate the solubility of reactant

Table 3

Effect of surface tension of surfactant solution on rate of reaction.
Entry  Catalyst concentration %(W/ Surface Tension ‘T" (dyne/ Time

V) cm) (h)

1. 50 14.22 5.4
2. 40 19.14 5.6
3. 30 33.52 5.8
4. 20 41.01 5.2
5. 10 47.21 5.4
6. Water 66.55 -

rivatives can involve the iminium-catalysed formation of N-benzylidene-
2-(1H-indol-3-yl)ethanamine (I), activation by catalyst and ring closure
giving a six-member ring (II) (Scheme 2)[60].

Conclusion

In conclusion, a greener methodology mediated by an aqueous so-
lution of Acacia concinna pods has been reported for the synthesis of
tetrahydro-p-carbolines in good to excellent yields via Pictet-Spengler
reaction. The water as reaction medium, short reaction time, high pu-
rity of the products, biocompatible catalyst, mild reaction conditions
and a simple workup procedure are features of the present method.

Experimental
General

Melting points were recorded on Digital Electro thermal Melting
point apparatus (VEEGO, VMP-DS) and are uncorrected. The reaction
monitoring was conducted using Thin Layer Chromatography (TLC)
using pre-coated Silica gel 60 Fys4 plates with layer thickness 0.25 nm
purchased from Merck Ltd. TLC plates and were visualized under ul-
traviolet light. 'H NMR was recorded on Varian-NMR mercury 400 MHz
spectrometer using CDCl3 as a solvent. The chemical shifts values (8) are
expressed parts per million (ppm). Acacia concinna pods which were
purchased from the local market were dried well and seeds were
removed. The fine powder was obtained of Acacia concinna by using
mortar and pestle.

General procedure for the preparation of the catalyst

A mixture of fine powder of Acacia concinna pods (20 g) in water
(100 mL) in a 250 mL conical flask was heated at 100 °C for 20 min. The
solid material was separated by filtration and the aqueous extract was
collected as a brown coloured solution having a concentration 20% w/v.
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Table 5
Synthesis of tetrahydro-B-Carboline derivatives.
Entry Aldehyde Product Time (Hr) Yield (%)% M.P. (°C) M.P. (°C)®
L CHO 3a 5.2 82 163-164 162-163(61]
NH
O \
N
H
2. CHO 3b 5 86 205-207 206-207(61]
NH
A\
Cl
N
@
Cl
3. CHO 3d 5.4 78 202-204 203-204[61]
NH
A\
MeO
N
H
OMe
4. 3e 5.6 76 168-170 169-170(61]
@\ N
S CHO A\
N S
H /
4
5. CHO 3f 4.8 88 196-198 198-199(62]
NH
O \ g
Br N
VO
6. CHO 3g 5.4 84 185-187 183-188[62]
NH
A\
F
N
F
7. CHO 3h 5.6 78 166-167 167-168[61]
NH
i N
8. CHO 3i 5 88 134-136 136-138[63]
N
H
Me
9. CHO 3j 5.6 78 191-193 192-193[63]
OH
10. CHO 3k 5.8 74 211-213 212-213(63]
OH

(continued on next page)
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Table 5 (continued)
Entry Aldehyde Product Time (Hr) Yield (%)* M.P. (°C) M.P. (°C)°
NH
O \ >
N
H
11. CHO 31 5.2 80 184-186 185-186[63]
NH
N\
HO
N
OCH;3 H OCH;,
OH
12. 3m 5.4 78 208-210 209-210([63]
/ \ NH
o CHO A\
N I Q
Y
9solated yield. ®Products were confirmed by using physical methods for characterization and by comparison with that of reported in literature

09;209 P9 %;O

HOOM
ZOVW
Q"

H,0

Tz

%

NH, e

N e

N ~Q T
+ ACHO Q) H0

3 5;650

o~

Fig. 2. Micelle-promoted synthesis of tetrahydro-p-Carboline derivatives.
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General procedure for the synthesis of tetrahydro-f-Carbolines
(3a-m)

A mixture of tryptamine (1 mmol) and aldehyde (1 mmol) in sur-
factantmedium (20%, 5 mL) was stirred at about 60 °C temperature for
specified time (Table 5). After completion of the reaction (as indicated
by TLC), a separated solid was filtered on Buchner funnel. The obtained
product was washed with 100 mL cold water. The product is thus freed
from the aqueous extract and further drying the product affords pure
tetrahydro-f-carbolines products (3a-m) in good yields.

Spectral data of representative compound

1-(4-chlorophenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole
(3b): Yield: 86%; White solid; MP- 205-207 °C, LCMS m/z: 282(M™1),
THNMR (400 MHz, CDCl3): 6 3.00-3.04(m, 2H), 3.79-3.87(m, 2H),
6.95-6.97(m, 1H), 7.02-7.04(m, 1H), 7.13(br s, 1H), 7.30-7.32(d, 1H),
7.49-7.51(d, 2H), 7.54-7.56(d, 1H), 7.73-7.75(d, 2H), 8.29(s, 1H),
10.78 (br s, 1H) ; 3CNMR (100 MHz, CDCls): 5 23.32, 43.44, 58.16,
77.67, 78.16, 78.31, 111.24, 111.77, 119.18, 120.36, 122.76, 128.15,
129.84, 130.78, 134.68, 134.84, 136.81, 141.25.

1-(4-methoxyphenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole
(3d): Yield: 78%; White solid; MP- 203-204 °C, LCMS m/z: 178(M™),
THNMR (400 MHz, DMSO): § 2.62-2.66 (m, 2H), 2.99-3.02 (m, 1H),
3.11-3.14 (m, 1H), 3.90 (s, 3H), 5.23 (s, 1H), 5.31 (s, 1H), 6.99-7.00 (m,
2H), 7.25-7.31 (m, 3H), 7.36-7.41 (m, 3H), 8.14 (s, 1H) ; 3CNMR (100
MHz, CDCl3): § 23.57, 43.93, 56.39, 58.52, 77.78, 78.10, 78.42,111.15,
111.88, 115.18, 119.26, 120.40, 122.71, 128.47, 130.71, 134.91,
135.86, 136.88, 160.55.
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ABSRACT:

CSR as an ever-growing topic of discussion in the corporate world goes beyond what is required by law or regulators and promotes the
betterment of business practices for sustained positive change for all stakeholders. Companies create shared value for business and society through
their forward thinking and getting involved in society welfare activities via CSR initiatives. Business has emerged today, as one of the most powerful
institutions on the earth. Globalization is making the world smaller and business worldwide, expanding like never before. By crossing geographical
boundaries, companies are expanding their business arms.

Indian economy is one of the fastest growing economies, acknowledged by large multinationals. Considering the global competition on every
front, companies no longer expected to behave in traditional way and play the traditional role of profit maximizing. The increasing role of civil
society and their demands from companies has started to put pressure on companies to act in economically, socially and environmentally sustainable
way. There is a growing pressure on companies to be transparent and accountable for their employees, customers, shareholders, media and civil
society.

Key-word: CSR, Globalization, socio-economic, environment, corporate world, Education.
INTRODUCTION:

Corporate Social Responsibility (hereafter mentioned as CSR) has emerged as topic of concern in government, corporation
and international business forums due to its multidimensional benefits. Considering the corporate world, corporate stakeholders are
getting increasingly conscious about various socio-economic challenges across the globe and ethical business practices of companies.

Today, it is expected from business organizations that they become seriously concerned about their responsibilities towards
their stakeholders and the society at the large. Hence, CSR has emerged as an unavoidable priority in corporate world in present
times.1 The most successful companies in the world have a reason for being ethical or responsible that goes beyond reaching
commercial targets of their business. Contribution in community development, which they impact and depend upon, is now an
important consideration for all type of business: large, medium or small.

The common understanding amongst most CSR definitions concern with how the profits are made and how they are used,
keeping in mind the stakeholders™ interest.
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Inventory Management in Indian Industry (A study of
Maruti Udyog Limited)

Dir, Wakchaure Rafaram Nathayi
‘ i ke Temdl com
Shrid] Sal Rural Institute s Arly Setence ore Comimerce College, Rufata, Makarasitrg

ABSTRACT

Thie material constitutes a very impartant poxitiun in the fotel cost of the fimivhed product in moet of the manyfoctiring
industries. Therefure, praper recording and control over warerinl vty nre essencial, Matertal contro! may be w5, the
regulation of the pracedures for requisitioning, Ligplmg recriving, sioring. hendling und usex af materiol, alse it applies the
system for A, B, C classlfication of compopems fs based madnly on cost and consimption af a pardcalar companent, Thix
ayatem alio provides for varlons risk factor=. The inventery management in the Indian indistry iv developed in o syrtesatfoaliy
In the modern business world and also 1o evalizate the concepl ay well gx precepty pertaining o imveniory mosagement develop
b Tadien indusiry, ax a special reference of Marud Udpog Limited (V0L

Reywords— Inventory, Management, Indusiry, Manufactare, Marerial Conirol Pre cducrion

L INTRODUCTION

Material comtrol is & system, which ensurcs the availubility of the nght quantity of matenial, of the right quality, at the right time
which the minimaam umount of capitai by purchising them at the rght price fom the right sourc=

I OBJECTIVES OF AN EFFECTIVE INVENTORY CONTROL SYSTEM

(e} Muintuining  lequate inventory. =a as 1o ivaid production soppages

(=1 &vmiding excess inventory hobding theeeby reducing the materanl holdmg i'os) chutces of shaolescence, atotipe foss, pil feraue, #i
i }uu'un. of Econpmie Chrder Quantity, muxlmmn v, minimum level Reagd aring level, nafety ptnck level. aae

ih Aveiding slow-moving and non- maving dormant sarpha snd obaolete fock, eie

I:E]' ﬁ'ﬂﬂ“ﬂlﬂﬂﬂ h|ﬂh’-|ﬂﬂﬂ of the Capite] smount |8, idnimurt ovestient mihe uveniory,

3. REQUIREMENT OF MATERIAL CONTROL SYSTEM

(#) Materisl control s 8 matter of coordinwion amang e varioua depattments caticermed vig purchasss, production, mainienance,
inspec.ion, slores, nocounts & cor nccounting departmenis

(b) Clamification, codification, standardization, rutiant lrzation, and simndifiention of materials

(c) Use of standard forms ned documents in all the stages.

(d) Tentrulization of purchasing under an efficiont purchnse cepartmant

(e} Perpetunl irventory wystern and costinoous physicsl stock verification,

In the mid-sighties “Marun Limied * started w muanufectoe the firat high qualily, 'ow comt, and fuet-elcient car of ladis. In the
inctocy 1981, the company was mationafired an *Marubtl Udvop Limied™ (MUL) one of the foremon fatks belore MUL wis 1o
desgrmine the moes suiiably produst mix. Townrda thin end, the company wis i search oF stitaile forcign pociner, whomever be
weilling to wocept requircm snts in terme of product mix wulimabogy unsfes ety parcipation and s

Ader exicnsive dasim|om with swversl mnjor Fuirdpean and Jupasicss car manulsotures. MUL chose Suzikd Motor Co. (5ME) of
dnpan ns ity pastnce. The joumt ventire wius set g with 0 28% equity slare From SMC with an opition to icrease its shane to 40%
witkin 3 years. |n 1942 ¥he Governmet of Judin spproved forsign pariner's toguest W incrense it equity feom 40% w 309, A
ebscription mnd amendment ngreement was sigied between the Guvermant of Indis and SMC i 1992 As & resull, MUL
‘heoes & non-Govermment Co., which in now Bosid managsd

|
'|"-Ihﬁﬂl'! Is localed ot Clurgoon 50 Yms weat of Delbi. with g Heenaed cnpocity of 140,000 vehicles per gmmiem dovieg 1994
ﬁ;‘_-hhlj‘ started roduction in Decembiar 198 18 s epuipped with tie fnaer modsrn wachinery. On average alinos o fonstred

00, when LIARI T ot A Byl Bever o i Mage |
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20. Sustainable Rural Development in India

Dr. Suresh Kashinath Pulate
Assistant Professor & Head of Dept of Commerce, Arts Science and

Commerce College Rahata,
Tal. Rahata, Dist- Ahmednagar,

Abstract

National development in a country like India, where 74 per cent of the population resides

_ in Villages, is not possible without the development of its rural areas, Ru ral development
essential Component. Recognizing the fact since independence, the government and various
voluntary organizations have attempted to focus their effort on designing and implementing
number of integrated rural development and commmity development activities.

j"'Conunml.itf development is a process in which the people, unserved and underserved achieve a
state of welfare by their initiation, motivation and efforts, initially in association with the
schemes supported by the government as well as other funding agencies, Change for better
standard of living by means of enhancing one's income through available resources such as
agriculture, animal husbandry, etc., attain essential education, awareness, values and meeting the
health needs, is the expected outcome of community development,

Introduction

Rural Development is a subsed of the broader term “development” We defint it,
developement is a universally cherished goal of individuals, families, communities and nations
all over the world, Development is also natural in the sense that all forms of life on -planet earth

I'_'F"“ an inherenturge to Survive and development.
Concepts of Rural Development

Development is a subjective and value-loaded, Concept und hence, there cannot be g
Consensus s to its meaning, It basically means unfolding revealing of opening up something
Which is Iatent. When applied to human beings, it therefore means unfolding or opening up their
Potential powers, Generally speaking the term development. implies change that is desirable.

- Some of the Objectives that are Usually Included in the Set are as Follows.
. Increase in real income per capital (Economic growth).
2. Improvement in distribution of income.

IS5 an
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Women Social Problems: Special Reference To Indian Agricultural Sector
And Women Entreprencurs
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Abstract:
Agriculture is a main occupation in Indin. I provides employment opportunities around 60

percent of ol work force in the country. Most of the business depends on agriculiure for raw
material, Agriculture also provides employment opporiunitics and  business 0 women. The
agncaliure in India is an important source of employment for women than men. Most of the
agriculivral work is done by the women, Women have o perform dual role as a bomemaker and 2
on entrepreneur. S0 the agriculiure related business s the be option for them. But still women
entropregedrs in sgriculiure dre facing lots of problems. The busic aim of the paper is 1o focus the
problems (uced by the women entrepreneirs in agricaliural sector

L1 Intreduction:
The ngriculture is the backbone of Indian economy, The share of sgricultune is decliniog in

Indran economy but in spite of it majority of workforce still depend on agriculiure for employmens
particularly in rural arca. Agriculiure is main occupation of people. The demand of mow material fos
the industrial products depends upon agricultural income because miral constmpthon for industrial
product is nearly three times mone than that of wban consumption.  There is o direct relationship
between agriculiural income and demand for industrial poods. Economic development is not possible
withot the development of agriculture in India.

Wormn education in India plays important role in the development of the country. After the
independence, the govemment his tuken varioms measares (o provick education o all Indias womas,
As & result woman literscy rufe has grown up, So that woman started to 20 1o oot of home for e
GOy S U CINLOPICICUE S Calodn W il e sbsbied o s LU PIR T TR TS ETE S PRFTT T et
entrepreneurship

The Central and Stte government have been working in implementing various schemes to
enuble more women o undertake entrepeencurial activities in order to improve income level of urhan
and rural women's. Now a day's Indian wormen ure coming out kilchen and taking up entrepreneurial
activities on o per with men. Wamen are making all efforis 1o upgrade their sandard of living by
increasing their income and saving. Their is no field day where women are not approaching.
Women plough ficld, harvest crops, sells food, make handicrafts, work as an CHLFepe heur

Women entreprencurs who are working in agriculture sector are facing the problems of
poverty and exploitation. It affects the tolal productivity of Indian agricubure. In India female
population is nearly halfl of the country's population as per the census in 2001 In reality women
contributes a lol for the suceess of business but they are pot recopgnlzed properly. Their abilities and
podentials are pot fully utilized. Women can change the shape of economy if thery get opportunity 1o
wirk ay an entrepreniur, Women are working in the business reluted 1o agriculture such as animal
husbandry, vermi compost, Noriculiure, nursery, nce processing, food processing, hakery produet, ofl
mill, ﬂtﬂ But these women entreprencurs have 1o [ace nany problems in terms of growth of their
cilerprses.

Waimien amr?pmm'n have to manage both bhome and enterprise elficiently, Wamen have 1o
face many conflicts in home role such us o sulficient thme for children. family, personal hobies,

25 F’-’?‘-"‘-‘“*"""‘wm Kanall - gadharsocial @ gmail com,
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FROBLEMS OF WOMEN ENTREPRENEURS IN ACRICULTURAL MARKETING
DURING PANDEMIC SITUATION: A CASE 5TUDY OF AHMEDNAGAR DISTRICT IN

MAHARASHTRA

DrJayihree Radhakrishna Dighe
Asst Professor. Arta Sclenee emd Conmerce College Rahata. Eweil 1D foavelighe] 2 250 gmeil com

Abstract

Fhe entreprencirship i3 the wsefull path o increase voomen 5 contribution In econamic developiment
Women should rake an important part in production activates. Bwt very fov munbers af wowen
entrepresseirs fuve been seen in business area. Woman education in India plays important role (n the
development of the counsy. After the mdependenee the government hns taken various neavires fo
provide educarion to all Indian woman. 43 a rexwlt woman literacy rate los grovwn ip. A5 o result
viousen 's Nreracy rate has grovwn up. As education has spread woman, started to go to out of home for
weage emplovment or enfreprencurslip career. Woman are seeking increasing oppornmity as an
ertrepreneurship, The research paper highlights the problems faced by women entrepreneurs in
FPendemic sitwation vith reference to Ahmednagar district of Maharashtva,

Keywords: Pandemic Siniation, Women, Entreprencurship, Industries, Problens.

L1 Introduction:

In the emerging econome scenano of liberalization, the contribution of woman towaords the
gross domestic product is important. The entrepreneurship 15 the use full path fo increase women's
contnbution in economic development. “Waomen i Business” is considered a recent phenomenon in
Indin. In Indin. the female population is 48.46%of the country’s total population as per the census 2011,
It indicates that woen should take part fn production activates, According 1o 2011 census there are
990 females belund every 1000 males are working i wonual sector. But very lew numbers of women
eutrepreneurs have been seen in business area.

Woman education m India plays important role in the development of the country. After the
ndependence the govemment has taken various menstres to provide edocation to all Indian weman.
As a result woman literacy mte has grown up. As o result wome's literacy rate has grown up, As
education bas spread womamn, started to go to out of howe for wage employment or entreprenenrship
career, Woman are seeking increasing opportunity as an entreprenetrship. |
The Ceniral and State government have been working in implementine vanous schemes 1o enable
mere woien to undestake entreprenenrial activities in order o imgprove meome level of urban and roral
wunm‘ls. Now o days Indinn women are coming out kitchen and taking up enreprenetrial activities on
A per with men. Woinen are making all efforts 1o upgrade thei stundard of bving by mcreaning their
mcome and saving, Their is no feld today where women are yot ipproachine. Women plough field.
barvest crops, sells food, make handicrafts, work s an entreprenenrs.
1.2 Entreprenenrs:
'The word entrepreneur originate from the French word * y :
undenake’ in business coatext, It means to stut business” gl
Tbemnmwmﬂ}rhnmuu a business leader who promotes the umit, establish
the factars of production and anage the ffitrs of the business. Management skill and strong team
hﬂﬂglhiﬁﬂﬂﬂﬂnﬂmbﬁmmcmﬁﬂmmm, The eutreprenenr is define in following
fpproach. 1. "Entrepreneur” is 1 business leader a0 moovator of new ideas in the business process” !
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8. Cloud Computing

Dr. D. T. Satpute
Librarian, Arts Science & Commerce College, Rahata, Tal-Rahata Dist-Ahmednagar.

Abstract

Cloud Computing is new emerging Technology in the Computer industry.it brings
innovation in service provider in 21" century.it is more easy way to get access services from
cloud computing provider from any comer of the world. This paper will discuss Concept of
Cloud Computing, Benefits of Cloud Computing, Characteristics, Cloud Delivery Models,
Common Cloud Services, and Advantages of Cloud Computing.
Introduction

Cloud computing is the access services through internet on need based.in this 21 century
cloud computing are using mostly. It is easy way to get any types of information or services from
any comer of the world.in this method no of private and national network connected each other.
Use other computer resources instead of personal created services on your computer. It is
directly cost benefit, Maximum use of existing IT infrastructure. The cost of multiplication,
application hosting, content storage and delivery is reduced drastically, Cloud computing is
taking services and moving them outside an organizations firewall. Application storage and other
services are accessed through World Wide Web,
Definition

According to National Institute of Stand and Technology * Cloud Computing as model
for enabling ubiquitous, convenient on-demand network aceess to a shared pool of configurable
computing resources that can rapidly provisioned and released with minimal management effort
a service provider interaction™

According to Wikipedia Cloud computing involves deploying groups of remote servers
and software networks that allow centralized data storage and online access ta computer services
OT resources
Why is it called cloud computing?

A fundamental concept behind cloud computing is that the location of the service, and
many of the details such as the hardware or operating system on which it is running, are largely

ENGLISH PART - |/ Peer Reviewed Refeveed amd UGC Listed Sourmal N - 20774 o


Highlight

Highlight


Heterocyclic Letfers

Vol, 1] No, {40741 §|May-July|2020

ISSN & (pring) 2231-3087 7 (online) 2230-9652
CODEN; HLEEAT

bty heteroletters. org

e

GREEN SYNTHESIS OF PYRAZOLONE DERIVATIVES USING HONIC I.I{,}!.I in
AS AN EFFICIENT AND GREEN CATALYST VIA FACILE MULTI-COMPONENT
REACTION PATH,

Vijay Kadnor*, Adinath Tambe" and Goplinath Shirole"

* Department af Clemistry, A C8 College, Satral, Dist-Ahmednagar (MH), India
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Abstract @

A rapid and efficient protocol Tor the synthesis of pyrazolone derivatives has been developed
from multi-component reaction of various 3-aryl-1-phenyl-| H-pyrazole-4-carboxaldehyde,
ethyl scetoacetate and substituted phenyl hydrazine in the presence of green catalyst
[HNMPJ[HSOy ). These derivatives have been synthesized by three different method includes
conventional reflux method, ultrasound, and microwave irradiation. The combination ol ionic
biquid as a green media with ultrasound and microwave irradiation makes the protocol
environmentally benign. The major benelits of these green techniques are excellent yield at
ambidient temperature, very short reaction time, simple work-up procedure and wse of
inexpensive catalyst,

Keywords:
Searyl- | -phenyl-1 H-pyrazole-d-carboxaldehyde, pyrazolone, multi-component strategy, ionic
Hguid, ultrasound ireadiation, microwave irmadiation ctc.

Introduction:

Now a days jonic liguids (11s) have incredible interest due to anractive alternatives 1o
hazardous organie solvents as well us catalyst in various branches of syathetic chemistry,
Moreover, [Ls exhibits enerpetic physicochemical properties such as superior solvating
capability, elevated polarity, excellent jonic conductivity, good electrical as well as thermal
stability, large selectivity, low toxicity, non-flammability, non-volatility, vapor pressure and
wide liquid mnge. Besides the acidic ionic liquids confirm the significamt properties of
excellent acidity, greater proton conductivity, excellent chemical stability [1-10].
Multicamponent reactions (MCRs) are powerful approach for the synthesis of chemically and
binlogical active heterocyelic compounds. This strategy have several unique compensation
sich as the formation of extremely diverse and comples molecules from readily available
substrates in o single synthetic operation without isolation of intermediates, and with
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Synthesis and Biological Assessment of Carbazole
Linked Pyrazole Schiff bases and
Diarylthiourea Derivatives
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Abstract: in this phaly, (B ]1-Senthgd- N[ 1,3 diphemyl- 11 pyrass- A amaE iyl ere)- 28 -carbaial- 3 aminn E'-l;-f] and 1S -ettvd-BH-caibas ol & 4l 1
phesytthicarnn rﬁl"“ dervatives wate syrithesized and thsr v ubeg aihirocrobial ord arbimalarial activibiog sees prdlugted. The shractures of
the synihestied compounds word elucidated and confirmed by wsing (2, "HNMR, 70 BV, and mas ot

keynwords. srtemecrobial, antimalarial acteities, carbazode, diardthiierea, Seifl biss

INTRODUCTION

HE carbazle skeleton is a key structural motif posses
ses dewrable electronic and charge-transport proper:
ties s well as Barge n eonjugated system, Due to this, the
warious functional groups are easily intreduced into the
structurally rigld carbazolyl ring. These characteristics
result inthe extensive potential applications of carbieals.
based derivatives in the field of medicinal, -9 afganic™
and material chemistry, 189
Aminocarbazoles and its derivatives have pained
much  attraction dee to  their prominent blelogical
activities. 't They have been identified as Bol-2 protein
Inhibetors ¥l NPYS antagonists ) and anian receptors i)
Thawy are alss useful intermediates for the synlhesls of
various aming derivatives, dyes and pigments, stabilizers
for polymers, pesticides, photographic materials and
diagnostic reagents in eytochemical studies, 1%
Pyrazole dervatives représent one of the most
Ctive class of compounds and possirs 3 wide sgpectrum of
biclogical activites. 1% Sehiff bases have also been shown

a broad range of biological activities, including antifungal,
antibacterial, antimalarial, anti-inflammatany, antiviral, and
antpyretic properties " The new tacnine carbazole
hybrids having imines molety reported o possess
multifunctional agents for the treatmont of AD and potent
activity aggainst AChE inhibitoey and antioxidant action |
Although some drugs containing pyrazode and Schiff bases
ehibet anthviral activities,! ™Y carbazole based diandthiourea,
pyridopyrimidine-substituted ures and thiowrea dervatives
have been reported as potent anticancer agents 11 and
polyphenol oxdase. inhibitors. " inhibitory activities of
carbaole-linked wea and thiourea detivatives on lipo-
pofysaccharide-induced N0 production have been also
reporied, ™ Also penlirodiaryithioures dervative contiing
carbarale core have been evaluated on beeast (MCF-7,
T-470, MDA-MB-A53} and prostate [DU-145, PC-3, LCar)
cancer oell lnes, M

Baved on the abowe information, we infermed thet
carbazole frame linked at 4-position in the pyrazala ring
and ary thioures core could lead 1o sgnificant increase in
the poteney and improve physicochemical praperties
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lonic liquid catalyzed one pot green synthesis of isoxazolone denivatives via
multicomponent reaction

G D Shirole’, A S Tambe' & S5 N Shelke*"
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A series  of ?i-n'prmZ.'I-HL'!-u’:,-l-]-phm:,-lrIH—pw:m-'l--i—ﬂ'mrlI':-_.I:-m,-,ll-.luu.!v.-'l-'-l-IH.--uu-: detivatives  have been
cificiently synthesized by mwmjr,,:“u“:,l w.ﬂl‘ - [ ihres n:unpqmr.'!'nl Comdeniglion L":f uirbstimed |.:" dearyl-1 #
pyrazisde—d-carbos yaldehysde, Fheto exer and hydroxyl amine hydrochlorde in the presence of ionic liguid [HNMPI[HSO,)
a5 1 cutalyad in cthanol. These derivatives hove been synthesized by convenfional ubirassing god microwave it
methods. The combimthm of jonic Hguid with witrasound as well ay microwave rmbistion makes the protocol Fasciniting
and mvlmnm:nll.‘:.l benign, I addition, §i o several benefing sich = simple work-up procedure. clean reacton profiles

shaoet reaction time and (pood yiebis

Keywirds: | 3-Duryl-1 - pyrazoléd-carbonyaldehyde, boaneolone, ionie lguid, ultrmucand, micrwave

Recently iomic liguids (ILs) have grown interest in
diverse areas of chemistry, because of considerable
interest os eco-friendly reaction solvent and catalyst in
the organic synthesis. They exhibit significam
properties such as negligible vapor pressure, broad
liquid range. non-flammability, adequate  1onic
conductivity, potentially recyclable properties and
capacity 1o dissolve 4 vanety of organic and morganic
solids. Acidic ionic liquids have been employed in
divergent areas due to their fascinated physicol and
chemical properties. [HNMPIHSO,] s alse o
bronsted acidic ILs has successfully vsed in vanous
organic  reactions  such a8 cyclocondensations
reactions, Oxa-Michael addition, Prins reaction and
trans-esterification reactions’”

Literature survey revealed that, the isoxarol-5(44)-
ones and thewr derivatives have viml importance in
chiverpent areas such a8 organic synthesis, liguid
crystalling matenals, lilter dyes in photographic Hilms,
light-conversion molecular devices, optical morage
and nonlinear optical research™'. The  isoxazol-
S{4H-ones scaffold bearing both nitrogen and oxyizen
moms  wre an  important class of  five  member
heterocyeles, which display good pharmuceutical and
bivlogical activities'™ ™, It is considered o major core
in the discovery of protein Kinase inhibitors, which is
playing an  important  role  in the  growth  of

chemotherapeutic .J_u..:n[:-.” They also show
significant  analgesic, antibactenal,  anti-HIV.
antifungal, anti-inflummatory,  ant-mycobacteral,
anficancer, antioxidant, anbitimor, antiprotozcsl, ani-
tbercular, mematicidal and  antiviral activities'™ ™.
The some mportant illustrations of isoxozol-34H -
one nucleus containing agents are shown in Figure |
Several protocols have been studied in the
literature for the synthesis of isoxazol-5(4FH -one and
thear analogues. Among them some dlustrabons are
N-bromosuccinimide (NBS)™, r"kgn'ﬂiﬂ':‘ﬁ.
phihalimide-N-oxyl salts (POPINO and TBAPING)"
NaQAcivisible light™, boric ascid”, catalvst free™,
citrie acid", NaH.PO", pyridinefreflux”’, sodium
benzoate™,  sodium  saccharin ™, pyriding/US",
le,l,m.ium phl:|1.|li|11i|j:”- soditim sulfide ™.
HAPW, 04, clinoptilolite, nang Fe,04", ere
Ultrasound  (LIS) and Microwave (MW assisted
tranaformations are well established clpss of synthetc
organic chemistry. The significamt benefin of MW amd
US wmadiated organic synthesis 1 of rapadly synihesize
hibrary of ogganic compounds with improved  yields
and selectivitiesx The MW and US  assisted
multicomponent reaction with vanous green catilysts
such as jonic liguids, nano-particles, vitmins and
zeolites  ete,  makes  protocol  more  interesting,
fascinating and environmentally benign* ™ '
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Potential of Different Fresh Water Green Algae for
Larvicidal Activity against Aedes aegypti
Varsha S. Patil
Arts, Science and Commerce College, Rahata (Mah. )

ABSTRACT

The algae are essentially aquatic organisms, It is well acknowledged that different algal
species or strains may yicld a degree of products including fuels, bioplastics, animal feeds, food,
fertilizers and pharmaceutical applications. Therefore present effort was made to study the fresh

a’ water green algae for their larvicidal potential from the study area belonging o Ahmednagar
district (Maharashtra). For testing larvicidal activity crude extracts of different fresh water green
algae like Chara, Enteromorpha and Cladophora were used. These extracts were studied against
larvae of mosquito (dedes aegypti). From the observed data for larvicidal activity of extracts
fram Chara zeylanica, Enteromorpha intermedia and Cladophora crispata, it is clearly seen that,
Enteromarpha intermedia and Cladophora erispata does not showed significent results: but
Chara zeylanica showed larvicidal activity against mosquito larvae,

Key words: Chara, Enteromorpha, Cladophora, Larvicidal, Aedes aegypri,

INTRODUCTION

Microbes colonized this planct more than 3.5 billion years ago. Braving the harsh
"I' environment, they modified the surroundings and made them more congential for the higher

forms of life. In the process, about 1.5 billicon years ago, some of the micrabes purticularly algae
learnt the art of oxygenic photosynthesis, Thus algae are a large and diverse group of simple,
typically autotrophic organisms, ranging from unicellular to multicellular forms and fall under
the category macro-algae. Algae arc extremely fast growing marine and fresh water plants that
can grow to considerable size (up to 60m in length. Micro-algae are, os the name suggests,
microscopic photosynthetic organisms. Like macro algae, these organisms grow very rapidly,
and are found in both marine and fresh water environment,

The algae are essentially aquatic organisms. The impartant requirement for the life of an
algn is water and its abundance may vary in different habitats. Stagnant and fowing fresh water
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OPTIMIZATION OF FUZZY LOGIC CONTROLLER
USING GENETIC ALGORITHM:

A SIMULATION STUDY ON GREENHOUSE
CLIMATE CONTROL SYSTEM
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Abstract

Fuzzy Logic Controllers are wsed in variery of Control Applications due its superior
performance. The control action can be made more and more efficient if the Fuzzy systems
are taned properiyv. Thiy tuning can be done with help of Genetic Algorishm(GAL In this
paper we have presented simulenion of Fusy Logic Coneroller (FLC) implemented in
Simulink model of Greenhowse. This FLUC i tumed by wsing GA and its performance s
shidied. The control of greenhouse temperature 15 studied with FLC and GA wned FLC.
The Simulink Models are Simplated under varioun climate conditions and resulty are
shudied The GA-FLC shown better performance.

Keywands: Fuzzy Logic Comtroller, Genetic Algorithm, Tuning of FLC, Greenhouse
Climune Comtrol

1. Introduction

In 1965 Loafi A. Zadeh put forth the idea of Fuzzy Set Theory 1o describe precise
information of systiem dynamics, B is bosed on bumon capshility of reasoning and
mterpretation | 1] In furzy sets the improcise mformation s presented by using linguistic
terms instead in cnsp or mathematical form. A temperature parsmeter can be expressed as
I5°C, 30°C or 45°C according to ohservations. In Furzy Logic it is expressed os “cofd
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COLLABORATIVE TEACHING STRATEGIES: FOSTERING
STUDENT ENGAGEMENT AND ACADEMIC SUCCESS

[ Dr. Rohini D. Kasar*

[ ABSTRACT O

Collaborative teaching has gained increasing attention as an effective pedagogical approach to enhance student
learning outcomes. This research article explores various collaborative teaching strategies and their impact on
student engagement, academic achievement, and the development of essential skills. Drawing upon a review of
existing literature and empirical studies, this research aims to provide insights into the benefits and challenges of
collaborative teaching, offering practical recommendations for educators seeking to implement these strategies in

diverse educational settings.

Keywords: Collaborative teaching, Pedagogical approach, Educators seeking

Introduction

Collaborative teaching is a dynamic
approach  that emphasizes active  student
participation, shared responsibility, and cooperative
learning. This section provides an overview of the
importance of collaborative teaching in fostering a
positive learning environment and introduces the key
objectives of the research. Collaborative teaching-
learning, also known as collaborative learning or
cooperative learning is an educational approach that
emphasizes the active participation of students in
group activities and projects. The key idea is to
promote learning through collaboration, where
students work together to achieve common goals,
share knowledge, and contribute to each other's
understanding.
Literature Review

This section examines the theoretical
foundations of collaborative learning, drawing on
prominent  educational  theories  such  as
constructivism and social learning.

* HoD, English, Arts, Science and Commerce
College, Rahata

Additionally, it reviews empirical studies that have
investigated the impact of collaborative teaching on
student outcomes, including academic achievement,
critical thinking, and interpersonal skills.
Theoretical Framework

Collaborative teaching strategies find their
roots in educational theories that emphasize active
learning, social constructivism, and the importance
of peer interaction in the learning process. Scholars
such as Vygotsky and Dewey have underscored the
significance of social environments in shaping
cognitive development. Collaborative teaching,
aligned with these theories, aims to create a dynamic,
interactive learning space that goes beyond
traditional didactic methods.
Social Learning and Constructivism

Social learning theories posit that individuals
learn by observing, imitating, and interacting with
others. Collaborative teaching aligns with this
framework, fostering a community of learners where
knowledge is co-constructed through shared
experiences. Constructivism emphasizes the role of
learners as active participants in building their
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Effect of Farm Pond Algae on Productivity in Cucumis Sativus L.
Using Aqueous and Cow Urine Extracts
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ABSTRACT

The emergence of biofertilizer as a potential environmentally friendly inputs for supplementing the plant growth has
been incredible and found supporting agricultural sustainability. Hence, in present study an attempt was made to assess
the efficacy of fresh water algae from the farm ponds on the yield parameters in Cucumis sativus L. The field trial was
conducted with RBD design and seven treatments were used with control, algal aqueous and algal cow urine extract by
using algae from two farm ponds. Different concentrations of algae were applied through foliar application as per the
standard methods. The results revealed that farm pond algae has promotive role in the yield of Cucumis Sativus L. The
farm pond algae in 15 % cow urine extract had shown prominent result in the form of increased fruit length, diameter,
total fruits per plant and total yield over the control which is almost close to the yield using commercial nutrients.
Keywords: RBD design, Cucumis Sativus, Cow Urine Extracts
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INTRODUCTION

The introduction of green revolution technologies in the agriculture marked striking quantitative increase
in food production which was the welcoming sign, and it was hailed as one of the most significant matters
of pride for a country like India in its long struggle for a better life. In the 1960s and the 70s, it was
impressive progress made by India in food production as it was a significant achievement for any third
world country. However, the journey of Indian agriculture since the green revolution has always raised
the doubts about the quality of food it is serving. Although use of fertilizers and pesticides is inevitable, its
entry in the food chain has questioned the intention and people across the world have started asking for
the alternative sources for nutrients and pesticides [11-18].

It is believed that, as long as the agriculture system continues to use large scale chemical fertilizers,
sustainability cannot be achieved [14]. The consumers and farmers share a strong desire for agricultural
sustainability, increasing anxiety about pollution, and damage to the environment. They also have a
strong desire and willingness to engage with new farming technology that can produce more nutritious
and pollutants free food [4-7].

The emergence of biofertilizer as a potential environmentally friendly inputs for supplementing the plant
growth has been incredible and found supporting agricultural sustainability. They meet the plant nutrient
requirement as well as minimize the use of chemical fertilizers. [20, 19]. Freshwater algae have a high
percentage of nutrients incorporated into their major biochemical properties and metabolites such as
carbohydrates and protein [24]. The variety of substances excreted by blue-green algal extract influences
plant growth and development in a variety of ways [18]. Algal microorganisms are found benefiting the
plants by the synthesizing growth enhancing hormones. With this background, the study was conducted
to assess the efficacy of fresh water algae from the farm ponds on the yield parameters in Cucumis sativus
L.

MATERIAL AND METHODS

The farm ponds for collection of algal samples were identified from village Wakadi (19.6697° N, 74.5730°
E) in RahataTaluka and village Sawargaontal (19.4863° N, 74.1651° E) in Sangamner Taluka of
Ahmednagar district, Maharashtra, India. The algal material was handpicked from the pond and washed
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with water and brought to the laboratory in polythene bags. The collected samples were labelled as
Sample 1 - Algae from farm pond of village Wakadi and Sample 2 - Algae from farm pod of village
Sawargaontal. The dried algal mixture was used for the preparation of algal aqueous extract. 100 gm
material of algal mixture was taken and boiled in 1000 ml distilled water to make final volume up to 100
ml. This process was repeated for obtaining the required amount of algal extract to be used for
experimental trials. Using this standard algal extract 15 % algal extracts were prepared separately for
both samples [9]. Cow urine extract was prepared for both samples using cow urine instead of distilled
water.

The field trial was conducted to study the effect of algal extracts on the growth of Cucumis sativus L. The
field was selected as per the recommendations for the farming practices. The field experiment was
carried out from February 2019 to May 2020.The land for the field trial was prepared by ploughing, and
the debris was collected by hand. After ploughing the land was thrown into ridges and furrows of 100 cm.
The ridges and furrows were prepared with the raidger as per the standard method recommended for the
plant. The farmyard manure was applied to the field in the proportion as recommended. Seven treatment
sets were designed andthe seeds were treated by soaking them overnight into various concentrations as
mentioned in table 1.

Table 1 -Treatment Symbols and treatments.

Treatment Symbol Concentration
Tq Control with water
T» Control with Cow Urine
Ts 15 % algal aqueous extract of sample 1.
T, 15 % algal cow urine extract of sample 1.
Ts 15 % algal aqueous extract of sample 2.
Tse 15 % algal cow urine extract of sample 2.
T, Commercial Nutrient

The plantation of Cucumis sativus L. seeds in the field plot was carried out as per the Randomized Block
Design (RBD). The irrigation was done as per the requirement of the plants at approximately weekly
intervals. After one month, the irrigation interval was maintained, depending on the water requirement of
the soil and plant.

As soon as the leaves were developed, the foliar application of algal aqueous extract, algal cow urine
extract, and nutritional supplement was started. The foliar application of algal extract and commercial
nutritional supplement was repeated after every 10 days of the first application. The parameters M:F
ratio, Fruit set, fruit retention, fruit length (cm), Fruit diameter (cm), fruits per plant, fruit yield (gms)
were recorded.

RESULTS AND DISCUSSION
Female to male flower ratio (Table 2) was maximum in T i.e. 1:2.36 however it was minimum at T i.e.
1:1.80.

Table 2 Effect of algal extract on Male and Female flower ratio, Fruit set and retention in Cucumis sativus

L.

Treatment / M:F Ratio Fruit Set Fruit Retention
Parameter Mean SD Mean SD Mean SD
T1 1:1.80 0.15 20.14 1.77 11.14 1.77

T2 1:2.36 0.22 21.00 2.45 13.00 2.45

Ts 1:1.86 0.15 34.57 2.07 25.57 2.07

Ta 1:2.00 0.18 36.57 2.57 28.57 2.57

Ts 1:1.86 0.14 3543 3.21 26.43 3.21

Te 1:1.94 0.21 36.43 2.07 28.43 2.07

T7 1:1.99 0.22 38.43 2.94 30.43 2.94
Total 1:1.97 0.24 31.80 7.62 23.37 7.74

F (6,48)=7.09, F (6,48) = 68.28, F (6,48) = 70.58,

p<0.01 p<0.01 p<0.01

T1 showed minimum fruit set and fruit retention with 20.14 and 11.14 per plant respectively. However, T7
showed maximum fruit set and fruit retention with 38.43 and 30.43 respectively. Commercial nutrient
had shown 90.81 % more fruit set over the control, however the algal cow urine extract of sample 1 (T4
)and algal cow urine extract of sample 2 (Ts) have also shown prominent fruit set i.e. 81.58 % and 80.88
% more than control. Commercial nutrient (T7) had shown 173.16 % more fruit retention over the
control, however the algal cow urine extract of sample 1 (T4 )and algal cow urine extract of sample 2 (T6)
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have also shown maximum fruit retention i.e. 156.46 % and 155.21 % more than control. The ANOVA
examined the effect of treatment on M:F flower ratio of Cucumis sativus L. which shows that there was a
statistically significant effect within the treatment with F (6 48) = 7.09, p<0.01. The ANOVA shows that
there was a statistically significant effect within the treatment for fruit set with Fs 4g) = 68.28, p< 0.01, for
fruit retention with F (¢ 48y = 70.58, p< 0.01. The algal extract is beneficial in stimulating the fruit setting in
the cucumber [7]. The seedlings treated with the algal extracts set more flowers than the control. [11].
The results are in line with those reported by Taha et al [22]. The mentioned the female flowers between
39.42 to 46.34 in cucumber followed by application of sea weed extract. The results are similar to Dinesh
et.al, [12] who mentioned the sex ratio between 1.40-2.32. Taha et. al,[21] also reported the fruit setting
in between 77.18-82.76 % which is similar to present study. Ajay et. al., [4] reported the fruit set
percentage between 71 -81.90 % and fruit retention percentage between 77.23-84.84 % in Cucumis
sativus L.). The study outcome is in line with the results of studies conducted by Ansari and Chowdhary
[6] in bottle gourd, Mir [17] in cucumber and Mehdi et al, [17] in cucumber.

Table 3 -Effect of algal extract on fruit length, diameter, fruits per plant and total yield in Cucumis sativus

L.
. Fruit Diameter . I

Treatment/ Fruit Length (cm) (cm) Fruits per plant Fruit Yield (gms)

Parameter Mean SD Mean SD Mean SD Mean SD
T1 12.43 1.72 11.57 2.88 11.14 1.77 1894.29 301.38
T2 13.43 1.81 12.14 2.73 13.00 2.45 2275.00 428.66
Ts 14.14 1.07 13.57 2.44 25.57 2.07 4730.71 382.99
Ta 14.86 1.35 15.43 1.81 28.57 2.57 5714.29 514.55
Ts 14.57 1.40 14.57 1.51 26.43 3.21 502143 609.36
Te 15.29 1.50 15.14 1.68 28.43 2.07 5827.86 424.39
T7 15.43 0.79 15.43 1.51 30.43 2.94 6177.00 595.97
Total 14.31 1.66 13.98 2.50 23.37 7.74 4520.08 1685.38

F (6,48) = 4.03, F (6,48) = 3.84, F (6,48)=70.58, F (6,48) = 92.88,
p<0.01 p<0.01 p<0.01 p<0.01

It is seen from the table 3 that minimum fruit length was reported in T; with 12.5 cm and maximum fruit
length was reported at T; with 15.5 cm. The variation in the fruit diameter was from 11.6 cm at T1 to 15.5
cm at Ty. At the same time the number of fruits per plants varied from 11.1 cm at T1 to 30.4 cm at Ty. The
minimum yield of the fruits was reported at T1 with 1894.3 gms and maximum yield was reported at T
with 6177 gms followed by Te with a yield of 5827.9 gms and T, with a yield of 5714.3. When the data of
all parameters was compared with the control treatment, it was observed that T7 had shown 24.14 %
more length as compare to control, however T4 and T6 had also shown 19.55 % and 23.01 % more
growth compared to control. Similarly, T7 had shown 33.36 % more fruit diameter compare to control,
whereas T4 and T6 also had shown 33.36 % and 30.86 % more growth compare to control. T7 reported
173.16 % more fruits as compare to control and it was 156.46 % and 155.21 % more in T4 and T6. T7
reported 226.09 % more fruit yield compare to control and again T4 and T6 had shown prominent yield
with 201.66 % and 207.65 % more than control.

The ANOVA examined the effect of treatment on the Fruit Length, Fruit Diameter, Fruits per plant and
fruit yield in of Cucumis sativus L. It shows that there was a statistically significant effect within the
treatment for Fruit Length, Fruit Diameter, Fruits per plant and fruit yield with F (6 48) = 4.03, p<0.01, F (¢,
4g) = 3.84, p<0.01, F (6,48)= 70.58, p<0.01, F (,48) = 92.88, p<0.01 respectively.

The increases in overall weight of the fruit as well as total yield in cucumber treated with algal extract can
be linked to the increasing fruit numbers, leaf area and dry weight as a result of enhanced physiological
activities, photosynthesis and plant nutrition. The yield in cucumber could have been attributed due to an
increases in distillate flowers which in increases the fruit number which is reflected in the total yield [5].
High level of cytokinin improve the nutrient mobilization and the algal extract increase the movement of
cytokinin from the roots to the fruits. [13]. The increased cytokinin availability results into increased
supply to the maturing fruits. In addition to the growth hormones, increased yield in cucumber could be
due to the additional elements in the algae like macro, micronutrients and organic matters like, amino
acids that improve nutritional status, vegetative growth and yield quality [1-3]. Bajpai, [8] also indicated
about presence of active organic compounds in algae which acts a growth regulators. Metting et al.,, [16]
have responded that nutrient mobilization, root development, improvement in chlorophyll content and
leaf area are the physiological responses of crops after algal application.
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The results are in agreement with that of Crouch and Van-Staden [10] who reported increases in fruit
number by 10% and fruit weight by 15% followed by application of seaweed extract. Saravanan et al.,
[21] mentioned a significant increase in number of fruits and fruit yield per plant after application of sea
weed extract. Zodape et al, [25] applied 2.5 % sea weed extract and reported better improvement in the
length, diameter and number of fruit. Abdel-Mawgoud et al, [3], were of the same opinion that the fruit
weight and diameter in cucumber were enhanced as a result of increased vegetative growth after
application of algal extract. The results are also similar to Taha, et al,, [22] where they reported the fruit
length between 13.36 cm -16.76 cm, fruit diameter between 3.38 cm - 4.85 cm and fruit weight between
154.3 gms. - 282.6 gms. Taha etal, [21] reported the fruit weight between 112.31 -126.55 gms in
cucumber treated with sea weed extract. They reported number of fruit between 14.89-21.73, fruit length
between 17.32-18.20 cm, fruit diameter between 2.37-2.50 cm and the yield per fruit between 7.35-10.96
kg. Radameset.al,, 2018 compared the benefits of the total yield of cucumber from chemical fertilization
and algae and stated that algae is greater as it is friendly to the environment.

CONCLUSION

It is concluded from the study that, farm pond algae has promotive role in the yield of Cucumis Sativus L.
The less expensive farm pond algae in 15 % cow urine extract had shown prominent result in the form of
fruit length, diameter, total fruits per plant and total yield which is almost close to the yield using
commercial nutrients. Hence, using algae as a source of nutrient can protect the yield as well as help to
achieve the sustainability in agriculture.
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Abstract-

Agriculture sector has always remained a main contributor in GDP and a source of employment for many people across the
country. However, the later effect of green revolution technologies have asked serious questions in the form of many diseases which
have been introduced through food and water contamination. The alternative and reliable options for the chemical fertilizers and
pesticides have been always at the center of various research studies since last few decades. Hence, an attempt was made to study the
promotive role of farm pond algae on seed germination and seedling growth in Luffa cylindrica L. The seeds were treated in various
concentrations of algal aqueous and cow urine extracts and percent seed germination and seedling growth was observed. It is found
that, 15 % concentration of both algal aqueous and cow urine extract has significant effect in promotion of seed germination, root
length, shoot length and overall height of Luffa cylindrica L. Algal cow urine extract reported significantly better growth over the
algal aqueous extract.

Key words- Luffa cylindrica L., Farm Pond Algae, Algal Extract, Cow Urine Extract.

I. INTRODUCTION

Ever since invention, agriculture has been the mainstay of human civilization. India is known as an agriculture driven
country, and agriculture being a major industry has played a vital role in gross domestic production (GDP) of the country. The
agriculture sector of India contributes to around 18 % to gross domestic product and offers employment opportunities to 50 %
of the countries workforce. [1] India witnessed the Green Revolution in the 1960s with an increase in food grain production and
met the food demand of the millions of malnourished people across the country. Green revolution broadly represented a major
change in the stakeholders focusing on increased use of chemical-based pesticides and fertilizers to increase the crop yield in
multiple folds. The striking quantitative increase in food production as a result of increased chemical input in agriculture was
the welcoming sign but the long term health impacts of these chemicals started drawing attention of scientific community.
Chemical pesticides adversely affects skin, eyes, respiratory system, and other body organs. [2] Over the last thirty years, the
indiscriminate application and ignorance towards appropriate handling of agricultural pesticides have induced various health-
related morbidities in emergent nations. [3] Pesticides become a reason for congenital anomalies and affect fetal growth, and
some pesticides can cause cancer in human beings. [4] Researchers across the world have reported that the detrimental
agricultural habits and excessive use of the chemicals have allowed the contamination of the food chain and the environment.
[5] Hence, the consumers and farmers share a strong desire for agricultural sustainability, increasing anxiety about pollution,
and damage to the environment. They also have a strong desire and willingness to engage with new farming technology that can
produce more nutritious and pollutants free food. An increased focus on the use of biofertilizers across the world on the
environmental ground is observed in the recent past. These biofertilizers are the organisms that improve the soil quality without
any effects on the agriculture system and environment. The primary source of biofertilizers includes blue-green algae, bacteria,
and fungi. [6]

Hence, in present investigation an attempt was made to investigate the promotive role of farm pond algae on the
percent seed germination and seedling growth using aqueous as well as cow urine extract.

Il. MATERIAL AND METHODS

The experimental material used was seeds of Luffa cylindrica L., freshwater algae and cow urine which was collected
from local sources. Two samples of algae were collected from two farm ponds at village Sawargaon Tal, Tal-Sangamner and
Village Wakadi, Tal- Rahata of Ahmednagar district, Maharashtra, India. The algae was dried and powdered [7] for further
preparation of algal extract. The algal extracts were prepared in the concentrations of 1 %, 5 %, 10 %, 15 %, 20 % and 25 %.
The distilled water was used as control. [8] Same concentrations were prepared using cow urine for both samples and only cow
urine was treated as control. The seeds of Luffa cylindrica L. were soaked in aqueous/cow urine algal extracts of Sample 1 and
Sample 2 and control for 24 hrs. Paper Towel method was used [9] to study the effect of different algal extracts on seed
germination and early seedling growth. The experiment was conducted in triplicate. The Study parameters measured are seed
germination in percentage, Root length, Shoot length and total height of seedling in centimeters.
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I11. RESULTS AND DISCUSSION

Table I- Effect of algal extract on percent seed germination in Luffa cylindrica L.

Percent Seed Germination

Algal Agueous Extract

Algal Cow Urine Extract

Algal Trial  Trial  Trial Mea sD Trial  Trial Trial Mea sD
Conc" 1 2 3 n 1 2 3 n
1% 80.0 833 900 844 036 833 767 867 822 0.38
5% 833 867 900 867 034 8.7 800 867 844 036
< 10% 86.7 867 900 878 033] 9.0 833 900 878 033
g— 15% 933 933 967 944 023 | 933 933 933 933 025
& 20% 90.0 900 933 911 029 ] 933 933 90.0 922 0.27
25% 833 867 933 878 033] 933 900 8.7 900 03
Control | 80.0 800 900 833 038 833 733 833 800 04
1% 800 933 933 839 032] 833 867 833 844 036
5% 733 933 933 867 034 ] 8.7 833 833 844 036
N 10% 80.0 100 933 911 029 ] 933 867 867 889 032
g— 15% 83.3 100 967 933 025 933 967 967 956 0.21
& 20% 76.7 100 933 900 03 | 900 867 90.0 889 032
25% 767 967 933 889 032] 900 900 90.0 900 03
Control | 76.7 967 900 878 033 ] 8.0 900 800 833 037
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The average minimum and maximum seed germination in algal aqueous extract in sample 1 was 83.3 % at control and
94.4 % at 15 % respectively, however the average minimum and maximum seed germination in algal cow urine extract was 80
% and 93.3 % at control and 15 % respectively. Sample 2 reported germination of 87.8 % at control and 93.3 % at 15 % in
algal aqueous extract and 83.3 % and 95.5 % at control and 15 % algal extract in algal cow urine extract respectively. The
results of percent seed germination obtained in the present investigation are in agreement with various studies conducted by the
researchers across the world. Pandey et. al.[10] reported some promising effects in the germination percentage after treating the
seeds with 5% extract of Chroococcus sp. Maximum seed germination in okra seeds was reported by Divya et. al., [11]

followed by application of 5 % of algal extract derived from sea weed.

B. Effect of Algal Extract on Shoot Length in Luffa cylindrica L.

Table 1I- Effect of algal extract on shoot length in Luffa cylindrica L.

Shoot Length in cm

Algal Agueous Extract

Algal Cow Urine Extract

é\lﬁ:ﬂn Trllal Tr2|al Tr:;al Mean  SD Trllal Tr2|al Tr?ial Mean  SD
1% 1231 1232 942 1129 343 | 1412 1484 1191 1357 417
5% 1268 1326 1195 1262 287 | 17.1 1428 1425 1524 431
o 10% 1061 1152 1124 1113 249 | 1386 13.68 12.66 13.39 4.27
E‘ 15% 1589 1357 1286 14.09 3.03 | 16.21 1759 1457 16.12 5.72
& 20% 1098 1527 11.73 1265 3.08 | 13.81 1941 12.87 154 52
25% 9.85 1281 1129 11.34 3.11 | 11.18 1459 1169 1248 4.92
Control | 10.94 9.88 9.9 10.23 275 | 12.28 13.05 9.58 1158 3.2
1% 7.16 8.38 9.74 8.49 2.06 | 1046 9.23 10.7 10.12 25
5% 13.06 10.67 11.04 1148 291 | 12.64 1112 1275 1218 2.96
S 10% 10.8 1155 1226 1158 3.17 | 13.05 1199 1243 1251 281
E— 15% 1382 1252 1276 1299 318 | 1571 1453 1393 1471 3.79
& 20% 1158 111 1184 1149 275 | 1319 1473 1489 1426 4.36
25% 9.97 1043 109 10.47 2.88 | 1099 12.02 9.97 1099 3.0
Control | 9.14 9.69 9.15 9.34 2.86 | 10.38 9.53 1049 1011 236

Algal aqueous extract of sample 1 reported average minimum shoot length 10.23 cm at control and average maximum
14.09 at 15 % . The average minimum shoot length in algal cow urine extract was 11.58 cm at control and average maximum of
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16.12 cm at 15 % . However, sample 2 reported average minimum shoot length of 9.15 cm at control and average maximum
12.76 cm at 15 % in algal aqueous extract. For algal cow urine extract average minimum shoot length was 10.11 cm at control
and average maximum was 14.71 cm at 15 % . Algal cow urine extract has reported to enhance the shoot length of Luffa
cylindrica L. over the algal aqueous extract. Algal cow urine extract of sample 1 has reported 14.40 % more length in the shoot
of Luffa cylindrica L. over algal aqueous extract. In the same way, algal cow urine extract of sample 2 has also reported 13.24
% more shoot length. Hence, cow urine extract has shown more growth potential over aqueous extract of both algal samples
under study. The results of present investigations show similarity with the earlier studies on various crop plants. Basavaraja
et.al., [12] reported significant increase in shoot length following application of blue green algae in maize, cucumber and ragi.
Patil et.al., [13] studied the growth promoting activity of Chlorella, Scenedesmus and Chlamydomonas on cucumber. The
research team including Arun et.al., [14] also presented that, liquid sea weed fertilizer with 60 % concentration is more effective
in increasing the shoot length.

Table 11l- ANOVA: Two Way - Luffa Cylindrica L. - Shoot Length

Type 11 Mean Partial
Source Sum of df Square F Sig. Eta
Squares Squared
Algal 6443.55 6 107393 4070 000 0.9
Concentration ’ ’ ’ ’ ’
Extract 1155.75 1 1155.75 43.80 0.00 0.02
Algal
Concentration 229.66 6 38.28 145 0.19 0.00
* Extract
Error 66118.28 2506 26.38
Total 367228.08 2520

R Squared = .106 (Adjusted R Squared = .101)

For the Shoot Length of Luffa Cylindrica L. from the two way ANOVA it is seen that there is a significant main effect
of Algal Concentration on the overall Shoot Length, F (6, 2520) = 40.70, p = 0.00, np2 = 0.09. The Extract i.e. aqueous vs Cow
Urine also had significant effect, F (1, 2520) = 43.80, p = 0.00, np2 = 0.02. The post - hoc test for the algal concentration using
Tukey HSD indicated that the 15% had the longest Shoot Length in comparison to 1%, 5%, 10%, 20%, 25% and Control which
was statistically significant. Lastly, for the Extract: Cow Urine extract (Mean [CI]): (11.47 [11.18, 11.75]) was significantly
better than Aqueous Extract (10.11 [9.83, 10.40]).

C. Effect of Algal Extract on Root Length in Luffa cylindrica L.
Table IV - Effect of algal extract on root length in Luffa cylindrica L.

Algal Agueous Extract Algal Cow Urine Extract
é\:)%acln Trllal Tr2|al Tgal Mean  SD Trllal Tr2|al Tgal Mean  SD
1% 1243 143 10.72 1244 453 | 10.08 1242 1178 114 2.92
5% 1352 1422 1273 1348 3.89 | 11.2 1419 1179 1234 3.32

2 10% 10.98 1458 1137 123 3.77 | 9.57 1444 1239 12.07 4.16
E— 15% 13.84 1531 1496 1471 4.01 | 1529 1227 1325 13.6 4.42
& 20% 9.67 1533 1174 1224 452 | 8.35 18.88 1252 1326 5.43
25% 9.58 1321 95 10.75 396 | 9.13 1296 9.59 10.55 3.68
Control | 11.1 12,92 881 10.86 4.42 | 9.97 12.54 959 10.62 3.43
1% 11.22 8.76 9.79 9.86 3.21 | 8.83 7.82 9.32 8.64 221
5% 1172 9.53 1132 1079 3 11.78 1091 1134 1135 199
2 10% 12.9 11.32 1079 116 324 | 1106 1192 1218 132 3.6
E— 15% 12.06 14.0 11.89 12.69 325 | 1262 125 12.67 1259 285
& 20% 12.7 12,77 1051 1197 3.73 | 1257 1274 1001 1176 3.04

25% 10.74 1123 1021 1073 294 | 1142 1023 10.83 10.82 246
Control | 8.43 7.12 7.93 7.78 2.58 | 10.48 7.76 9.15 9.07 2.58

The average root length of sample 1 of aqueous extract was presented between 10.75 cm at 25 % and 14.71 cm at 15
%, however it was between 10.55 cm at 25% 13.6 cm at 15 % in algal cow urine extract. Sample 2 presented average minimum
and maximum root length between 7.78 cm at control and 12.69 cm at 15 % in aqueous extract and it was between 8.64 cm at 1
% and 12.59 at 15 % cow urine extract. Algal aqueous extract showed better results in terms of root length of Luffa cylindrica L
as compare to algal cow urine extract as the root length in sample 1 was 8.16 % more and in sample 2 it was 0.79 % more.
Sample 1 has shown better root length as compare to sample 2. The increased root length in Cucumis sativus L. and Luffa
cylindrica L. in present study is in accordance with the earlier studies. Odgerel Bumandalai and Rentsenkhand Tserennadmid,
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[15] reported increased growth in the seeds of tomato and cucumber following the application of the suspension of C. vulgaris.
The results are in agreement with Basavaraja et.al., [12] who reported significant increase in root length following application
of blue green algae. The study confirmed significantly higher root length in maize as compare to control. The study conducted
by Divya et.al., [11] also reported the stimulating effect of seaweed liquid fertilizer on the growth of root length in Okra.

Table V - ANOVA: Two Way - Luffa Cylindrica L. - Root Length

Type 11 Mean Partial
Source Sum of df Square F Sig. Eta
Squares Squared
Algal
. 4970.23 6 828.37 3332 0.00 0.07
Concentration
Extract 36.00 1 36.00 145 023 0.00
Algal
Concentration 176.62 6 29.44 118 031 0.00
* Extract
Error 62297.05 2506  24.86
Total 328548.04 2520

R Squared = .077 (Adjusted R Squared = .072)

For the Root Length of Luffa Cylindrica L. from the two way ANOVA it is seen that there is a significant main effect
of Algal Concentration on the overall Root Length, F (6, 2520) = 33.32, p = 0.00, np2 = 0.07. The Extract i.e. aqueous vs Cow
Urine did not have any significant effect, F (1, 2520) = 1.45, p = 0.23, np2 = 0.00. The post - hoc test for the algal concentration
using Tukey HSD indicated that the 15% had the longest root length in comparison to 1%, 5%, 10%, 20%, 25% and Control
which was statistically significant.

D. Effect of Algal Extract on Total Height in Luffa cylindrica L.

Table VI - Effect of algal extract on total height Luffa cylindrica L.

Algal Aqueous Extract Algal Cow Urine Extract
é(l)%acln Trllal Tr2|al Tgal Mean  SD Trllal Tr2|al Tgal Mean  SD
1% 2475 26.61 2014 2372 7.07 | 242 27.27 2368 2497 56
5% 26.2 27.48 2468 26.1 5.81 | 28.3 28.47 26.05 2758 5.61

: 10% 2159 26.1 22.61 2342 537 | 2343 2812 25.04 2547 6.42
_g 15% 29.73 28.88 27.82 288 552 | 315 29.86 27.82 29.73 8.18
S 20% 20.65 30.61 23.46 2489 6.82 | 2216 383 25.4 28.66 8.84
25% 19.44 26.02 20.79 22.08 6.03 | 2031 2754 2128 2303 6.9
Control | 22.04 228 1871 21.09 6.14 | 2225 2559 19.16 222 5.46
1% 18.38 17.14 1952 1835 3.83 | 19.28 16.76 20.02 1866 3.85
5% 2479 202 22.36 2227 445 | 2442 2203 24.09 2353 3.87
2 10% 23.7 22.87 23.05 2318 464 | 2652 23.05 2436 2469 411
E— 15% 2588 2651 2466 2568 3.92 | 2833 27.02 266 2731 5.14
& 20% 2429 2386 2235 2346 506 | 2576 27.47 249 26.02 5.98

25% 2072 2167 2111 212 425 | 2241 2225 20.79 2182 441
Control | 17.57 16.81 17.07 17.12 3.96 | 20.87 17.29 19.63 19.18 4.02

Luffa presented average total height between 21.09 cm at control and 28.8 cm at 15 % in aqueous extract of sample 1,
however the average total height was between 22.2 cm at control and 29.73 cm at 15 % in cow urine extract. In algal aqueous
extract of sample 2, the average height was between 17.12 cm at control and 25.68 at 15 %, the same was 18.66 cm at 1 % and
27.31 cm at 15 % in cow urine extract. Algal cow urine extract of sample 1 showed 25.12 % more growth as compare to algal
aqueous extract, similarly it was 6.86 % more in sample 2. Sample 1 has shown better growth as compare to sample 2 in both
aqueous and cow urine extract. Castellanos-Barriga et.al., [16] also found that the application of sea weed extract to mung bean
(Vigna radiata) had significantly increased the seed germination, shoot and root length as well as other parameter under study.
Pandey et.al, 2013 studied the effect of different concentrations on the seedling development in Okra and reported maximum
height of seedling of 11.23+1.62 cm in Okra after application of Chroococcus sp. extract.
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Table VII -ANOVA: Two Way - Luffa Cylindrica L. - Total Height

Type 11 Mean Partial
Source Sum of df Square F Sig. Eta
Squares d Squared
Algal 22584.76 6 376413 4371 000  0.09
Concentration
Extract 775.56 1 775.56 9.01 0.00 0.00
Algal
Concentration 455.25 6 75.88 0.88 0.51 0.00
* Extract
Error 215790.20 2506 86.11
Total 1347056.74 2520

R Squared = .099 (Adjusted R Squared = .095)

For the Total height of Luffa Cylindrica L. from the two way ANOVA it is seen that there is a significant main effect

of Algal Concentration on the overall Total height, F (6, 2520) = 43.71, p = 0.00, np2 = 0.09. The Extract i.e. Aqueous vs Cow
Urine had a significant effect, F (1, 2520) = 9.01, p = 0.00, np2 = 0.00. The post - hoc test using Tukey HSD indicated that the
for algal concentration 15% had the longest Total height in comparison to 1%, 5%, 10%, 20%, 25% and Control which was
statistically significant. Lastly, for the Extract: Cow Urine extract (Mean [CI]): (21.52 [21.06, 22.03]) was significantly better
than Aqueous Extract (20.41 [19.90, 20.92]).

IV. CONCLUSION

It is concluded that the 15 % concentration of both algal aqueous and cow urine extract shows better result in terms of percent
seed germination, shoot length, root length and total height in Luffa cylindrica L. The algal cow urine extract has significantly
better growth over algal agueous extract in all parameters studied in both algal samples from farm pond.
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ABSTRACT
Efficiency of farm pond algal extracts as a liquid bio- fertilizer on the growth of spinach was studied by considering seed
germination, seedling growth and seedling vigour index (SVI). The experimental analysis was carried out by soaking the
seed overnight in various concentrations of algal extracts. viz., 1%, 5%, 10%, 15%, 20%, 25% and control. Results
revealed that algal extracts at 20% concentration showed maximum activity in terms of increase in seed germination,
root length, shoot length and seedling vigour index as compared to other concentrations and control.
Keywords: Algal, Bio-fertilizer, seed germination, seedling growth, seedling vigour index, spinach
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INTRODUCTION

Spinach (Spinacia oleracea L.) is an edible flowering plant and a nutritious leafy vegetable also known as
Palak, belonging to the family Amaranthaceae. It is an important source of vitamin-A, vitamin-B (Folate),
vitamin-B1 (Thiamine), vitamin-C, vitamin-K, magnesium, potassium, phosphorus, dietary fibers, calcium,
carbohydrates and proteins. The plant is cultivated within the country as a leafy vegetable. Various
inorganic fertilizers are used for growing the crop, but continuous use of such fertilizers has started
showing their adverse effects on the soil as a result the soil is losing its fertility and responsible for
increasing salinity [3. 15].

Time has arisen to move towards organic farming to avoid the harmful effects of inorganic fertilizers. Use
of algal biofertilisers is one of the important approaches of organic farming. Certain blue green algal
members are rich in minerals and have the ability to fix the atmospheric nitrogen that can be used for the
growth of the crop. These algae are easily available and some of them are known to improve seed
germination [4, 5, 10, 14].

Hence in present investigation an attempt was made to study the Efficiency of farm pond algae as a liquid
bio-fertilizer on the growth of spinach (Spinacia oleracea L.) with reference to seed germination, root
length, shoot length and seed vigor index.

MATERIAL AND METHODS

Algae collected from the farm pond of Wakadi village were identified with the help of monographs viz. [7,
11,12, 8, 6,13].

Healthy seeds with uniform size, colour and weight of Indian summer variety were obtained from
agricultural centre Loni. A mixture of fresh water alga used in the experiments was collected from the
agricultural pond of a farmer from Wakadi village. Fresh material was handpicked and brought to the
laboratory, washed thoroughly under running tap water and epiphytes found were removed. The
material was shade dried for 4 to 6 days and grinded to get the powder, which was stored in airtight
plastic bottles.

10 gm fine powder of algae was mixed separately in 100ml of sterile distilled water and boil at 100°C to
reduce the volume up to 10ml. This extract was filtered through a muslin cloth and cooled. The extract
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was used as stock solution (100%). The extract was diluted with sterile distilled water for preparing 1%,
5%, 10%, 15%, 20% and 25% concentrations respectively and stored in airtight bottles for further study.
Algal extracts was prepared by using the method of Bhosle et. al, [5].
To analyze the effect of fresh water algal extract on Spinach as test plant, paper towel method [2] was
used. Identical size fifteen healthy seeds were presoaked in different concentrations of algal extracts for
24 hours. The experiment was carried in triplicates. Moist and disinfected paper towel was stretched on a
clean polythene paper and fifteen seeds were arranged on its half portion containing three rows each of
five seeds. About 3 inch space was left on lower and right side of the paper towel. The paper towel was
rolled from the right end with plastic paper and the ends were tightened with rubber bands. Paper towel
was placed vertically in beaker containing little water.
First count for germination percentage was recorded after 7 days and final count after 21 days for total
seedling growth. Different parameters were used in the present investigation as follows.
e Germination percentage
e Shootlength
e Rootlength
e Total height of seedling
e Seedling vigour index (SVI)
Above mentioned parameters were calculated by using the following formulae
Germination percentage = No. of Seed Germinated x 100

Total No. of Seeds placed
Total height of seedling = Shoot length + Root length.
SVI = (Mean root length + Mean shoot length) x % of seed germination [1]

RESULTS AND DISCUSSION

Algal members like Hydrodictyon, Coelastrum, Mougetia, Ulotrix, Cladophora, Pithophora, Rhizoclonium,
Ocillatoria, Lyngbya, Scytonema, Microcoleus, Navicula, Pinnularia, Melosira, Fragilaria and Nitzschia were
recorded in the agricultural pond fresh water.

Results revealed that all the parameters under study were generally influenced by the application of algal
extract as compare to the control. Seeds treated with 20% concentration of algal extract showed
maximum shoot length, root length, total height of seedling, maximum seed germination and seedling
vigour index as compared to control (Table-1). However, total height of plant and percent seed
germination was also significant at 1% algal extract treatment. The increase trend has been reported in
the outcome of all parameters starting from 1%, 5%, 10%, 15% and 20% algal concentrations. However
all parameters have shown significant decrease in the outcome at concentrations higher than 20%. It was
reported that, algal concentration of 20% was more effective in the seed germination (Fig-1), seedling
vigour index and seedling growth as compared to control.

Table -1: Effect of Fresh Water Algal Extracts on the Seedling Growth of Spinach.

Boiled water Shoot Root Total height of Seedling Seed
algal extract | length(cm) | length(cm) seedling (cm) vigour index germination
(%) (SVD) (%)

1 5 7.11 12.95 1089.9 90%
5 4.92 7.36 12.28 921 75%
10 3.26 5.38 8.65 691.2 80%
15 3.92 6.06 9.98 848.3 85%
20 5.47 8.48 13.96 1325.25 95%
25 4.98 7.16 12.15 849.8 70%
Control 6.32 7.38 12.65 822 60%
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Fig 1: Effect of Fresh Water Algal Extracts on the Seed Germination in Spinach

Results have shown that, 20% concentrations of algal extract have stimulated the germination, SVI and
the growth of the spinach seeds and seedling respectively. Other concentrations have also proved to be
effective in stimulating at least one or more parameters of spinach under study. The total height of
seedling at algal concentrations of 1%, 5%, 10%, and 15% was 12.95cm, 12.28cm, 8.65cm and 9.98cm
respectively. Only the concentration of 20% had shown more seedling height (Fig.1) and seedling vigour
index than control. Percent seed germination at 1%, 5%, 10%, 15%, and 20% was 90%, 75%, 80%, 85%,
95% which was more than the control (60%).

Pise and Sabale, [10] also reported significant shoot growth in fenugreek seeds treated with sea weed
extracts. Extract of Ulva was found slightly more effective than that of Sargassum and Gracilaria. They
have further concluded from their study that, liquid sea weed extracts are more effective in stimulating
the growth of fenugreek seedlings.
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Fig.2. Seedling Growth at different concentrations

CONCLUSIONS

Above experimental results clearly indicates that the seed germination percentage, seedling vigour index
(SVI) and total height of seedling in spinach has increased due to the application of algal extract as
compare to control. The percentage findings will be useful to the marginal farmers for utilizing fresh
water algal extract as liquid fertilizers. Utilization of algal extracts in fertilizers will produced low cost
eco-friendly, commercial products which will help in reducing environmental pollution and pesticide
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tolerance. Moreover, the algal material will be available to the farmers in their own agricultural ponds
and these biofertilisers are easy for farmers to handle. Further study will be carried out to screen out the
algal mixture and find out exactly which of the algal species is more effective in enhancing the growth.
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Green and clean reaction

An expeditious protocol for the synthesis of structurally diversified p-carboline derivatives has been reported
using a readily available natural surfactant medium. The synthesis of f-carboline derivatives in good yields under
optimized conditions was carried out by the reaction of tryptamine with aldehydes in an aqueous extract of
Acacia Concinna pods. The use of an aqueous medium, ease of purification, good yield and cost-effective reaction
suggest for bulk scale production f-carboline derivatives.

Introduction

Nowadays there are continuous efforts in the development of Green
chemistry the main focus of which is the replacement of the toxic or
hazardous and expensive catalysts with the greener alternative. Water
being safer, non-toxic, inexpensive and accessible is found to be a unique
medium for conducting organic chemistry reactions[1-6]. Catalyst is the
soul of organic reactions, hence its design, construction and utility is a
great challenge before researchers. Numerous reaction transformations
have been developed including the use of supercritical solvent[7], clays
[8], enzymes[9], animal bone[10], surfactants[11] etc. as reaction
medium or catalyst. These materials are found to be convenient to some
extent for solving certain incredible synthetic issues. Some serious issues
are occurring by use of catalyst in reaction like environmental hazardous
nature of the catalyst, expensive, handling problems, use elevated
temperature etc. To overcome these problems, use natural feedstocks in
organic synthesis has found to be the best remedy. Nature gives an un-
believable collection of biochemicals that can act as biocatalysts for
conducting organic transformations[12-15]. The natural material like
soaked Phaseolus Aureus, the plant cell culture of Daucus carota root and
coconut juice has been effectively used as a catalyst for conducting
organic reactions[16]. The natural surfactants of Acacia concinna have
been efficiently used for Knoevenagel condensation reaction[13], acyl-
ation of amines[17] and synthesis of aryl-hydrazones[16].

pB-carbolines are natural products possessing various bioactivities due
to their extraordinary chemical structure[18-20]. Reserpine (A) is used
to treat high blood pressure and to treat mental disorder patients[21].

* Corresponding authors.

(-)-Suaveoline (B) has nutritional and medicinal applications[22,23].
Moreover, p-carboline derivatives possesses antimalarial[24], anti-
tumor, anti HIV[25] and antibacterial activitites[26], Tadalafil (C) is
used to treat male sexual function problems[27]. Strictosidine (D) is
important precursors to medicinally important compounds such as
anticancer drugs[28]. Kumujian C (D) palys important role as anti-
inflammatory agent[29]. 6-oxofascaplysin (F) shows weak cytotoxic
activity[30]. Evodiamine (G) shows anticancer activity[31] (Fig. 1).
Considering the pharmacological potential of B-carboline core, its
synthesis using the green chemistry technique is the major concern of
the present work. Generally, the synthesis of p-carboline is Pictet-
Spengler reaction tryptamine or tryptophan with carbonyl compound
in an organic solvent under reflux condition. Trifluoroacetic acid (TFA)
and hydrochloric acid were found to be appropriate Bronsted acids for
the synthesis of f-carboline derivatives[32]. The use of strong acids as a
catalyst and harsh conditions with lacking substrate scope are the major
disadvantages of reported methods[33]. Recently, molecular iodine and
TFA/H50[34-36], zeolites[37,38], microwave irradiation(MWI)[39],
aqueos molecular iodine in DMSO[40] has been studied to reduce re-
action time and to improve yields of the products[41-43]. B-carboline
derivatives are recently synthesized using diphenylphosphoric acid as a
catalyst[44]. Pyridyl-phosphine ruthenium(II) catalyzed Pictet-Spengler
reaction for the synthesize tetrahydro-p-carbolines is also reported[45].
Trifluoroacetic anhydride (TFAA) and 1,4-diazabicyclo[2.2.2]octane
(DABCO) promoted and dimethylacetamide (DMA) medited Pictet-
Spengler reaction is also reported[46]. Unfortunately, each method re-
ported in the literature has disadvantages. Therefore, there is still a need
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to develop a more efficient method for the construction of the p-carbo-
line core by utilizing natural, renewable and less hazardous reaction.
Acacia concinna known as Shikakai in India belongs to the family
Leguminosae. Due to the cleansing activity of Acacia concinna, it has a
traditional application as shampoo and detergent. The saponins, acacic
acid present in Acacia concinna fruit which was found to be 10-11.5%
[47] resulted in the acidic nature of its aqueous extract (pH = 4.1)
[48,49]. Also wetting and spreading property of surfactant solution
promoted us to use surfactant type catalytic medium for synthesis of
B-carboline derivatives. The aqueous extract of Acacia concinna is rich in
saponins content. Saponins are triglycosides of acacia acid that contain
glucose, arabinose and xylose as sugar cores[49,50]. Being amphiphilic,
saponin has an existence of both polar and non-polar part as Glycone
and Aglycone part respectively. Due to these polar and non-polar parts
of saponin, reactant molecules solubilize in an aqueous extract of Acacia
concinna and preceding the chemical reaction to the product side.

Result and discussion

To the extension of our current research for the development of novel
methodologies for the synthesis of essential bioactive molecules
[51-54], herein we have reported the use of natural surfactant type
catalyst for the synthesis of tetrahydro--carboline derivatives (Scheme
1). Tetrahydro-p-carboline derivatives were synthesized using aqueous
extracts of different natural surfactants like Acacia concinna, Balanites
aegyptiaca, Jatropha, Sapindus mukorossi. Normally, the drastic reaction
condition (5-6 hrs) is required the synthesis of tetrahydro-f-carbolines.
To assess the catalytic effect of all the above natural surfactant on the

Tadalafil (Cialis) (C)

— X 0]
N
N CHO N N N

Kumujian C (E)

6-oxofascaplysin (F)
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rate of reaction and yield of the product we performed a model reaction
of tryptamine (1) (1 mmol) and benzaldehyde (2) (1 mmol) in 10 mL
aqueous extract giving product 3a was carried out in respective aqueous
solutions (Scheme 1). The use of natural surfactants showed variation in
the rate of reaction and yield of product, results are summarised as in
Table 1.

Hence, Acacia Concinna pods are applied effectively for the synthesis
of tetrahydro-B-carbolines derivatives from tryptamine and benzalde-
hyde. The effect of other natural surfactants like Balanites aegyptiaca,
Jatropha, Sapindus mukorossi for the synthesis of p-carboline derivatives
has been studied shows less efficiency than Acacia Concinna pods. So for
the synthesis of p-carboline analogues, aqueous extract of Acacia Con-
cinna pods are applied.

For the optimization of reaction, the reaction of tryptamine (1) (1
mmol) and benzaldehyde (2) (1 mmol) in 5 mL aqueous extract of Acacia
concinna pods (10% W/V) was conducted by varying temperature from
25 to 98 °C. It was found that 80% of compound 3a was formed after 5.4
h at 98 °C temperature. The same reaction was conducted in different
concentrations of aqueous extract of Acacia concinna pods as 20, 30, 40,
and 50% to study the effect of catalyst concentration on yield. The result
obtained suggested that 20% of the aqueous extract was adequate to get
the maximum yield of the product 3a (82%) in 5.2 h. However, an in-
crease in the concentration of Acacia concinna pods (30%, 40%, and
50%) did not show much difference in the yields of the final product
(Table 1) (see Table 2).

Similarly, the surface tension of the aqueous extract of Acacia con-
cinna pods also plays important role in the determination of the rate of
reaction. It was found that the addition of surfactant in water reduces

H =N
[
N
N H

(-)-Suaveoline (B)

O:();‘\ ~OH

HO T OH

0 OH
Strictosidine (D)

‘H Me/

Evodiamine (G)

Fig. 1. Some of the potentially active p-carboline derivatives.
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Scheme 1. Synthesis of terahydro-p-carboline derivatives.

Table 1
Effect of different surfactant systems in the synthesis of tetrahydro-p-carbolines.

Table 4
Effect of surfactant for the formation of ‘3a’

Sr. No. Surfactant system (Conc. 10%w/v) Time of reaction (hr) Yield % Entry  Surfactant® Time (hr)  Yield (%)°
1 Acacia concinna 5.4 80 1. None 12 NR®
2 Balanites aegyptiaca 6.0 75 2. SDS 6.4 66
3 Jatropha 5.2 78 3. Triton X-100 5.6 55
4 Sapindus mukorossi 6.5 70 4. CTAB 6.2 50
5. CPB 6.4 58
6. Acacia concinna extract 20% (W/V). 5.2 82
“Reaction condition: Trptamine (1 mmol), benzaldehyde (1 mmol), Acacia concinna
Table 2 extract (5 mL), 98 °C, PIsolated yield. “No reaction.
Optimization of catalyst concentration.
Entr’ Catalyst concentration %(W/V) Time (h) Yield(%)® . . . . . ..
y Y species. This will result in an increased collision between reactant
;' ;g 2‘2‘ gg molecules. Due to this reactant molecules are encapsulated into the
3. 30 58 50 micellar cage which drives the equilibrium to the product side by giving
4. 40 5.6 78 out water molecule of the hydrophobic interior of the micelle (Fig. 2)
5. 50 5.4 75 [59]. The projected mechanism for the synthesis of the B-carboline de-
6 Water 12 NR®

Usolated yield of 3a. °No reaction

the surface tension as compared to water (Table 3). Wetting and
spreading property of surfactant solution increase reaction rate. The
surface tension and structure of surfactant affects the wetting and
spreading property of surfactant solution[55,56]. Hence, several re-
actions like photochemical, redox, Diels-Alder, enzymatic reactions are
found to have an increase in the rate of reactions by use of surfactant
[57]. In addition, the hydrophobic groups of surfactant are sequestered
in the micelle core[58], which helps in intimate contact with reacting
species.

To assess the catalytic efficacy of the aqueous extract of the Acacia
concinna pods, a model reaction of tryptamine (1) and benzaldehyde (2)
was carried out in aqueous solutions of various cationic, anionic, and
non-ionic surfactants such as sodium dodecyl sulphonic acid (SDS),
triton X-100, cetyl ammonium bromide (CTAB) and CPB. The results
obtained suggested that aqueous extract of the Acacia concinna pods was
an excellent medium for the synthesis of ‘3a’over other commercial
phase transfer catalysts (Table 4).

The superiority of the aqueous extract of Acacia concinna pods over
other surfactants inspired us for further investigation of the present
method for other aldehydes possessing a wide range of substituent
(Table 5). The appreciable acidity (p™ = 4.1) and surfactant properties of
the aqueous extract of Acacia concinna increase the rate of reaction. The
saponins present in aqueous extract accelerate the solubility of reactant

Table 3

Effect of surface tension of surfactant solution on rate of reaction.
Entry  Catalyst concentration %(W/ Surface Tension ‘T" (dyne/ Time

V) cm) (h)

1. 50 14.22 5.4
2. 40 19.14 5.6
3. 30 33.52 5.8
4. 20 41.01 5.2
5. 10 47.21 5.4
6. Water 66.55 -

rivatives can involve the iminium-catalysed formation of N-benzylidene-
2-(1H-indol-3-yl)ethanamine (I), activation by catalyst and ring closure
giving a six-member ring (II) (Scheme 2)[60].

Conclusion

In conclusion, a greener methodology mediated by an aqueous so-
lution of Acacia concinna pods has been reported for the synthesis of
tetrahydro-p-carbolines in good to excellent yields via Pictet-Spengler
reaction. The water as reaction medium, short reaction time, high pu-
rity of the products, biocompatible catalyst, mild reaction conditions
and a simple workup procedure are features of the present method.

Experimental
General

Melting points were recorded on Digital Electro thermal Melting
point apparatus (VEEGO, VMP-DS) and are uncorrected. The reaction
monitoring was conducted using Thin Layer Chromatography (TLC)
using pre-coated Silica gel 60 Fys4 plates with layer thickness 0.25 nm
purchased from Merck Ltd. TLC plates and were visualized under ul-
traviolet light. 'H NMR was recorded on Varian-NMR mercury 400 MHz
spectrometer using CDCl3 as a solvent. The chemical shifts values (8) are
expressed parts per million (ppm). Acacia concinna pods which were
purchased from the local market were dried well and seeds were
removed. The fine powder was obtained of Acacia concinna by using
mortar and pestle.

General procedure for the preparation of the catalyst

A mixture of fine powder of Acacia concinna pods (20 g) in water
(100 mL) in a 250 mL conical flask was heated at 100 °C for 20 min. The
solid material was separated by filtration and the aqueous extract was
collected as a brown coloured solution having a concentration 20% w/v.
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Table 5
Synthesis of tetrahydro-B-Carboline derivatives.
Entry Aldehyde Product Time (Hr) Yield (%)% M.P. (°C) M.P. (°C)®
L CHO 3a 5.2 82 163-164 162-163(61]
NH
O \
N
H
2. CHO 3b 5 86 205-207 206-207(61]
NH
A\
Cl
N
@
Cl
3. CHO 3d 5.4 78 202-204 203-204[61]
NH
A\
MeO
N
H
OMe
4. 3e 5.6 76 168-170 169-170(61]
@\ N
S CHO A\
N S
H /
4
5. CHO 3f 4.8 88 196-198 198-199(62]
NH
O \ g
Br N
VO
6. CHO 3g 5.4 84 185-187 183-188[62]
NH
A\
F
N
F
7. CHO 3h 5.6 78 166-167 167-168[61]
NH
i N
8. CHO 3i 5 88 134-136 136-138[63]
N
H
Me
9. CHO 3j 5.6 78 191-193 192-193[63]
OH
10. CHO 3k 5.8 74 211-213 212-213(63]
OH

(continued on next page)
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Table 5 (continued)
Entry Aldehyde Product Time (Hr) Yield (%)* M.P. (°C) M.P. (°C)°
NH
O \ >
N
H
11. CHO 31 5.2 80 184-186 185-186[63]
NH
N\
HO
N
OCH;3 H OCH;,
OH
12. 3m 5.4 78 208-210 209-210([63]
/ \ NH
o CHO A\
N I Q
Y
9solated yield. ®Products were confirmed by using physical methods for characterization and by comparison with that of reported in literature

09;209 P9 %;O

HOOM
ZOVW
Q"

H,0

Tz

%

NH, e

N e

N ~Q T
+ ACHO Q) H0

3 5;650

o~

Fig. 2. Micelle-promoted synthesis of tetrahydro-p-Carboline derivatives.
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Scheme 2. Proposed mechanism for formation of tetrahydro-g-carboline derivatives (3).
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General procedure for the synthesis of tetrahydro-f-Carbolines
(3a-m)

A mixture of tryptamine (1 mmol) and aldehyde (1 mmol) in sur-
factantmedium (20%, 5 mL) was stirred at about 60 °C temperature for
specified time (Table 5). After completion of the reaction (as indicated
by TLC), a separated solid was filtered on Buchner funnel. The obtained
product was washed with 100 mL cold water. The product is thus freed
from the aqueous extract and further drying the product affords pure
tetrahydro-f-carbolines products (3a-m) in good yields.

Spectral data of representative compound

1-(4-chlorophenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole
(3b): Yield: 86%; White solid; MP- 205-207 °C, LCMS m/z: 282(M™1),
THNMR (400 MHz, CDCl3): 6 3.00-3.04(m, 2H), 3.79-3.87(m, 2H),
6.95-6.97(m, 1H), 7.02-7.04(m, 1H), 7.13(br s, 1H), 7.30-7.32(d, 1H),
7.49-7.51(d, 2H), 7.54-7.56(d, 1H), 7.73-7.75(d, 2H), 8.29(s, 1H),
10.78 (br s, 1H) ; 3CNMR (100 MHz, CDCls): 5 23.32, 43.44, 58.16,
77.67, 78.16, 78.31, 111.24, 111.77, 119.18, 120.36, 122.76, 128.15,
129.84, 130.78, 134.68, 134.84, 136.81, 141.25.

1-(4-methoxyphenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole
(3d): Yield: 78%; White solid; MP- 203-204 °C, LCMS m/z: 178(M™),
THNMR (400 MHz, DMSO): § 2.62-2.66 (m, 2H), 2.99-3.02 (m, 1H),
3.11-3.14 (m, 1H), 3.90 (s, 3H), 5.23 (s, 1H), 5.31 (s, 1H), 6.99-7.00 (m,
2H), 7.25-7.31 (m, 3H), 7.36-7.41 (m, 3H), 8.14 (s, 1H) ; 3CNMR (100
MHz, CDCl3): § 23.57, 43.93, 56.39, 58.52, 77.78, 78.10, 78.42,111.15,
111.88, 115.18, 119.26, 120.40, 122.71, 128.47, 130.71, 134.91,
135.86, 136.88, 160.55.
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