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 Name of Year of ISSN UGC enlistment of the
Title of paper of the . .. . . .
author/s journal publicatio | number | Journal /Digital Object
teacher P .
n Identifier (doi) number
Link to | Link to Isit
websit | article listed in
e of the | / paper UGC
Academic Year 2019-2020 Journa |/ Care list
1 abstrac
t of the
article
1 | Additive Free Greener | Prof.Dr.S.S.Gholap Chemistry Polycyclic 2019 Print
Synthesis of 1,2- Aromatic ISSN: 1040
Disubstituted Compounds -
Benzimidazoles Using 6638 Onlin
Aqueous Extract e LINK LINK YES
of Acacia ISSN: 1563
concinna Pods as an -5333
Efficient Surfactant
Type Catalyst
2 An expeditious Prof.Dr.S.S.Gholap Chemistry Indian 2019 0971-1627
synthesis of 3-methyl- Journal of
4-arylmethylene- Heterocyclic
isoxazole-5(4H)-ones Chemistry
using aqueous extract LINK LINK YES
of Acacia
continua pods as a
natural surfactant
catalyst.
3 An expeditious Prof.Dr.S.S.Gholap Chemistry | Chemistry & 2020 2249-4820
synthesis of 1, 3- Biology
oxazine and Betti Interface
bases catalyzed by LINK LINK YES
aqueous extract of
Acacia concinna pods
as an efficient
surfactant type



https://www.tandfonline.com/journals/gpol20
https://doi.org/10.1080/10406638.2019.1670219
https://www.connectjournals.com/pages/journaldetails/ijhc
https://www.connectjournals.com/pages/articledetails/toc030218
https://cbijournal.com/
https://openurl.ebsco.com/EPDB%3Agcd%3A12%3A10547884/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A145917247&crl=c

catalyst.

N-butylpyridinium Dr G D Shirole Chemistry Journal of 2019 ISSN-2349-

heptachlorodialumina Emerging 5162

te as a highly efficient Technologie uGe

catalyst for the s and AIPIPTONE
: . LINK | Printed | d]Journal

synthesis of Innovative

Polyhydroquinolines Research No

62759

under solvent-free

ultrasound condition

lonic liquid catalyzed Dr G D Shirole Chemistry Indian 2020 ISSN-0975-

one pot green Journal of 0983

synthesis of chemistry

isoxazolone Sec-B LINK LINK YES

derivatives via

multicomponent

reaction

Additive Free Greener Dr V R Kadu Chemistry Polycyclic 2019 Print

Synthesis of 1,2- Aromatic ISSN: 1040

Disubstituted Compounds -

Benzimidazoles Using 6638 Onlin

Aqueous Extract e LINK LINK YES

of Acacia ISSN: 1563

concinna Pods as an -5333

Efficient Surfactant

Type Catalyst

An expeditious Dr V R Kadu Chemistry Indian 2019 0971-1627

synthesis of 3-methyl- Journal of

4-arylmethylene- Heterocyclic

isoxazole-5(4H)-ones Chemistry

using aqueous extract LINK LINK YES

of Acacia

continua pods as a

natural surfactant

catalyst.

An expeditious Dr V R Kadu Chemistry | Chemistry & 2020 2249-4820

synthesis of 1, 3- Biology LINK LINK YES

oxazine and Betti Interface



https://www.jetir.org/
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://op.niscair.res.in/index.php/IJCB
https://nopr.niscpr.res.in/bitstream/123456789/54405/1/IJCB%2059B%284%29%20459-464.pdf
https://www.tandfonline.com/journals/gpol20
https://doi.org/10.1080/10406638.2019.1670219
https://www.connectjournals.com/pages/journaldetails/ijhc
https://www.connectjournals.com/pages/articledetails/toc030218
https://cbijournal.com/
https://openurl.ebsco.com/EPDB%3Agcd%3A12%3A10547884/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A145917247&crl=c

bases catalyzed by
aqueous extract of
Acacia concinna pods
as an efficient

surfactant type
catalyst.
9 N-butylpyridinium A S Tambe Chemistry Journal of 2019 ISSN-2349-
heptachlorodialumina Emerging 5162
. . . UGC
te as a highly efficient Technologie
catalyst for the s and AIPPTONE
. . LINK Printed | d Journal
synthesis of Innovative
Polyhydroquinolines Research No
62759
under solvent-free
ultrasound condition
10 [ Ionicliquid catalyzed A S Tambe Chemistry Indian 2020 ISSN-0975-
one pot green Journal of 0983
synthesis of chemistry
isoxazolone Sec-B LINK LINK YES
derivatives via
multicomponent
reaction
11 | One Pot Synthesis of Dr V P Bhalekar Physics Parishodh- 2020 [SSN:
Lead Sulphide Thin Engineering 2347-6648
Films Skill LINK Printed YES
Developeme
nt
12 [ Variational iteration Dr T K Kumkar Mathematics Aarhat 2020 ISSN-2278-
techniques for Multidiscipli 5655
nonlinear boundary nary Peer
value problems Internationa LINK Printed | Reviewe
1 Education d
Research
Journal
13 | Solution of Dr T K Kumkar Mathematics Ajanta 2019 ISSN 2277- UGC
Hom.ogeneous . 5730 LINK Printed Approve
nonlinear Advection d Journal
equation by using No



https://www.jetir.org/
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://op.niscair.res.in/index.php/IJCB
https://nopr.niscpr.res.in/bitstream/123456789/54405/1/IJCB%2059B%284%29%20459-464.pdf
https://parishodhpu.com/
https://www.aarhat.com/journals/amierj/?page=home
https://www.ajantaprakashan.in/ajanta_journal.html

variational iteration 40776
technique
14 | Sesonal variation of Dr V R Pawade Zoology Aarhat 2020 ISSN-2278-
Moniezia (B) hircusae Multidiscipli 5655
in capra hircus at nary Peer
Sangmner region Internationa LINK Printed | Reviewe
Ahmednagar district 1 Education d
(MS) Research
Journal
15 [ Agri-Tourism[1]An Prof. Dr. Rajaram Commerce Ajanta 2019 ISSN 2277-
Upcoming Trends in nathaji Wachaure 5730 UGC
Tourism and Approve
Advancements in LINK | Printed | d]Journal
Agricultural Research No
(An Overview 40776
Agritourist)
16 | A Study of Regional Prof. Dr. Rajaram Commerce | Internationa 2020 E-ISSN:
Rural Bank in the nathaji Wachaure | Journal of 2348-7143
Rural Development of Multidiciplin
Maharashtra ary E- . uGe
LINK | Printed | Approve
Research
d
Journal
(Research
Journey)
17 | Financial Analysis of Prof. Dr. Rajaram Commerce Journal of 2020 ISSN-1548-
Women's Cooperative | nathaji Wachaure Information 7741
Credit Societies in and LINK Printed YES
Ahmednagar District Computatio
nal Science
18 [ Importance of Rural Dr S K Pulate Commerce Research 2020 E-ISSN: UGC
Entrepreneurship Journey 2348-7143 | LINK Printed | Approve
d
19 | A Review of Cashless Dr S K Pulate Commerce Ajanta 2019 ISSN 2277- UGC
policy in India 5730 Approve
LINK Printed | d Journal
No

40776



https://www.aarhat.com/journals/amierj/?page=home
https://www.ajantaprakashan.in/ajanta_journal.html
https://www.researchjourney.net/
https://joics.org/
https://www.researchjourney.net/
https://www.ajantaprakashan.in/ajanta_journal.html

20 | Human Resource Role Dr S K Pulate Commerce Aarhat 2020 ISSN-2278-
of Management as on Multidiscipli 5655
the industry nary Peer

Internationa LINK Printed | Reviewe
| Education d
Research
Journal

21 | Self-help group and Dr] R Dighe Economics Research 2020 E-ISSN: UGC
Woman Journey 2348-7143 Approve
Entrepreneurship: A LINK Printed | d Journal
Solution to India’s No
Slowdown 40705

22 | Problems of Argo Dr] R Dighe Economics Research 2020 E-ISSN:
based Women Journey 2348-7143 UGC
Entrepreneurs in Approve
Agriculture Marketing LINK Printed | d Journal
: A Case Study of No
Ahmednagar District 40705
in Maharashtra

23 | Economic and Dr] R Dighe Economics Research 2020 E-ISSN:
marketing problems of Journey 2348-7143 UGC
women entrepreneurs Approve
in rural area A case LINK | Printed | d]Journal
study of Ahmednagar No
district in 40705
Maharashtra

24 | Application of GIS C M Bansode Geography Juni Khyat 2020 ISSN 2278-
Techniques for 4632
Analyzing Spread of LINK LINK YES
Covid-19 Disease in
India

25 [ Detection of Land Use C M Bansode Geography Juni Khyat 2020 ISSN 2278-
Land Cover Changes 4632
7RI (A LINK | LINK YES
Techniques a Case
Study of Shrigonda

Tahsil Maharashtra



https://www.aarhat.com/journals/amierj/?page=home
https://www.researchjourney.net/
https://www.researchjourney.net/
https://www.researchjourney.net/
http://www.junikhyatjournal.in/
http://www.junikhyatjournal.in/no_16_may_20/24.pdf
http://www.junikhyatjournal.in/
http://www.junikhyatjournal.in/no_4_jun_20/1.pdf

State, India

26 | Collaborative Dr R D Kasar English Shodh 2020 ISSN-2229-
Teaching Strategies: Sanchar 3620
Fostering Student Bulletin
Engagement and LINK | Printed YES
Academic Success
27 | Vaishvikaran Ka Hindi | Dr.Ainur S Shaikh Hindi Research 2020 E-ISSN: UGC
Bhasha Aur Sahity per Journey 2348-7143 Approve
Prabhav LINK Printed | d Journal
No
40705
28 | Ajay Shukla ke Natak Dr D N Dange Hindi Research 2020 ISSN-2320- UGC
‘Tajmahal ka Tendar’ Analysis & 5482 LINK LINK [ Approve
me Vyangya Evaluation d
29 [ Vartman Pariprekshya Dr D N Dange Hindi Shodh 2020 ISSN- UGC
me Vivah ka Badlata Samiksha 2320-5474
LINK LINK Approve
Swarup Aur d
Mulyankan
30 [ Library Automation Dr D T Satpute Library Ajanta 2019 ISSN 2277- UGC
5730 Approve
LINK Printed | d Journal
No
40776
31 Open Source Library Dr D T Satpute Library Ajanta 2019 ISSN 2277- UGC
Management Software 5730 Approve
LINK Printed | d Journal
No
40776
32 | Massive Open Online Dr D T Satpute Library Internationa 2019 ISSN-2319-
Courses (MOOC) : an 1 9318 UGC
Overview of recent Multilingual Approve
perspective Refereed LINK Printed | d Journal
Research No
Journal 62759

(Vidya



http://shodhsanchar.in/
https://www.researchjourney.net/
http://www.ugcjournal.com/IRAE
http://www.ugcjournal.com/assets/authors/Ajay_Shukla_ke_Natak_Tajmahal_ka_Tendar_me_Vyangya.pdf
http://www.ugcjournal.com/ISSM
http://www.ugcjournal.com/assets/authors/Vartaman_Pariprekshya_me_vivah_ka_badalta_swarup_.pdf
https://www.ajantaprakashan.in/ajanta_journal.html
https://www.ajantaprakashan.in/ajanta_journal.html
https://www.vidyawarta.com/02/
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf

Warta)

33 | RFID GENIUS Dr D T Satpute Library GENIUS 2020 ISSN-2279- UGC
0489 Approve
LINK Printed | d Journal

No
47100

) S N
» %‘ﬁw[ Prof. Dr. S. S. Gfiolap)
Q 6/ ot NI AL 01aP)

Art's,Science & Commerce
College,Rahata



http://www.ajantaprakashan.com/
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf
http://jetir.org/jetir%20ugc%20approval.pdf

POLYCYCUC E I%L?:&‘cirﬁnds
AROMATIC
COMPOUNDS___ .

Polycyclic Aromatic Compounds

— ISSN: 1040-6638 (Print) 1563-5333 (Online) Journal homepage: https://www.tandfonline.com/loi/gpol20

Additive Free Greener Synthesis of 1,2-
Disubstituted Benzimidazoles Using Aqueous
Extract of Acacia concinna Pods as an Efficient
Surfactant Type Catalyst

Vinod R. Kadu, Hemant V. Chavan & Somnath S. Gholap

To cite this article: Vinod R. Kadu, Hemant V. Chavan & Somnath S. Gholap (2019): Additive
Free Greener Synthesis of 1,2-Disubstituted Benzimidazoles Using Aqueous Extract of Acacia
concinna Pods as an Efficient Surfactant Type Catalyst, Polycyclic Aromatic Compounds, DOI:
10.1080/10406638.2019.1670219

To link to this article: https://doi.org/10.1080/10406638.2019.1670219

ﬁ Published online: 14 Oct 2019.

N
[:J/ Submit your article to this journal &

A
& View related articles '

/BN

(&) View Crossmark data &'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=gpol20


https://www.tandfonline.com/action/journalInformation?journalCode=gpol20
https://www.tandfonline.com/loi/gpol20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10406638.2019.1670219
https://doi.org/10.1080/10406638.2019.1670219
https://www.tandfonline.com/action/authorSubmission?journalCode=gpol20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=gpol20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/10406638.2019.1670219
https://www.tandfonline.com/doi/mlt/10.1080/10406638.2019.1670219
http://crossmark.crossref.org/dialog/?doi=10.1080/10406638.2019.1670219&domain=pdf&date_stamp=2019-10-14
http://crossmark.crossref.org/dialog/?doi=10.1080/10406638.2019.1670219&domain=pdf&date_stamp=2019-10-14

POLYCYCLIC AROMATIC COMPOUNDS Taylor & Francis
https://doi.org/10.1080/10406638.2019.1670219 Tayior &Francis Group

‘ W) Check for updates ‘

Additive Free Greener Synthesis of 1,2-Disubstituted
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ABSTRACT ARTICLE HISTORY

An efficient environmentally benign method for the synthesis of 1,2-disub- Received 4 July 2019
stituted benzimidazole derivatives via one-pot multicomponent has been Accepted 17 September 2019
reported using aqueous extract of Acacia concinna pods as a naturally
occurring surfactant type catalyst. The present surfactant medium was
found superior and additive free for the condensation of o-phenylene
diamine ar1d two eguivalent of a!Idehyde to yigld 1,2—d.is.ubstitute.d benzimi- zoles; green methodology;
dazole derivatives in excellent yields under mild conditions. A simple, eco- multi-component reaction;
nomically viable and biocompatible catalytic system suggested the natural surfactants
possible utility of the present protocol for the large scale construction of

benzimidazole derivatives.
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Introduction

The development of new catalytic systems originated from renewable sources has been enor-
mously increasing to minimize environmental disturbance generated by the field of medicinal
chemistry and production of fine chemicals. Moreover, new and efficient catalytic protocols are
necessary to construct the promising classes of organic compounds for molecular and biomedical
research. Nowadays, numerous natural and synthetic materials like supercritical solvent, ionic
liquids, clays, enzymes and surfactants are extensively recognized as practical substitute to trad-
itional synthetic procedures. These materials are found to be convenient to solve certain incred-
ible synthetic problems concerning environmental aspects to some extent. In order to overcome
the problems associated with existing catalysts such as environmental hazards, expensiveness, use
of halogenated organic solvents, handling problems, use elevated temperature to get desired yield

CONTACT Somnath S. Gholap @ ssgholap2002@gmail.com @ Padmashri Vikhe Patil College, Pravaranagar, A/P-Loni kd,
Rahata, Ahmadnagar 413713 Maharashtra, India
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of the required organic compound etc., natural sources are found to be the best remedy. Nature
offers an incredible array of biochemicals providing unique class of potential biocatalysts useful
for the reactions of various organic substrates.' The synthetic utility of these materials are bio-
degradable and generate less waste than the conventional methods. In addition, the emphasis of
Green Chemistry is towards development of designing of chemical products and processes
through pollution free and eco-friendly protocols.* In this context, the plant cell culture of
Daucus carota root,” '” soaked Phaseolus aureus (green grams),'’ and coconut juice (Cocos nuci-
fera)'? has been successfully utilized as biocatalysts for selective reduction of ketones. In the pre-
vious reports, aqueous extract of Acacia concinna has been utilized for the synthesis of 3-
carboxycoumarins and Cinnamic acids via Knoevenagel condensation,'’ acylation of amines,"*
and synthesis of aryl-hydrazones.'®

In the field of medicinal chemistry, the benzimidazole core is one of the privileged substruc-
tures for drug design due to its affinity towards the broad range of enzymes and proteins.'® Tt
has been displayed remarkable potential against HIV, herpes (HSV-1), RNA, influenza, and
human cytomegalovirus (HCMV) viruses.'"”>' Various benzimidazole derivatives are known to
have topoisomerase, smooth muscle cell proliferation and angiotensin II inhibiting properties,
selective neuropeptide YY1 receptor antagonists, 5-HT3 antagonists, antitumor, antimicrobial
agents.”>*” Some of the potentially active benzimidazole derivatives such as candesartan (A) plays
an important role in AT1 receptors binding exhibiting stronger blood pressure lowering effect,
azilsartan (B), is as AT1 receptor antagonist for the treatment of hypertension,24 telmisartan (C)
is an orally active potent AT1-selective antagonist discovered by Boehringer Ingelheim in 1991**
astemizole (D), is a second-generation Hl-receptor antagonist discovered by Janssen
Pharmaceutica in 1977,” mizolastine (E) is a non-sedating antihistaminic drug® and clemizole
(F) is first-generation antihistamine drug used against itching and allergic reactions® (Figure 1).

The traditional synthesis of benzimidazoles involves the reaction between an o-phenylenedi-
amine and a carboxylic acid or its derivatives (nitriles, amidates, orthoesters) under harsh dehy-
drating conditions.’® Very recently, a literature survey revealed several methods for synthesis of
benzimidazole and its derivatives using 1-proline,” glyoxalic acid,”* Si0,/ZnCl,,>> Fe(ClO,)s,”°
trimethylsilyl ~chloride,”” silica sulfuric acid,”® oxalic acid,” mesoporous metal oxide

CH,
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Candesartan (A) Azilsartan (B) Telmisartan (C)
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Figure 1. Some of the potentially active benzimidazole drugs.
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Scheme 1. Synthesis of 1,2-disubstituted benzimidazoles.
Table 1. Optimization of catalyst concentration.
Entry Catalyst concentration %(W/V) Time (min) Yield (%)?

1 10 270 89

2 20 180 97

3 30 130 95

4 40 130 95

5 50 80 91

6 - 600 NR®

?Isolated yield of 3a.
PNo reaction.

nanocrystals,40 Indion 190 resin,*! sodium dodecylsulfate—water,42 nano-In,0;,* and
alumina-sulfuric acid.**

Acacia concinna is commonly known as Shikakai which belongs to the family Leguminosae
and found in tropical rainforests of southern Asia. The fruits of Acacia concinna are well known
for its cleansing property and hence it is used as a traditional shampoo. The cleansing properties
of Acacia concinna fruit are due to the presence of saponins, which are foaming agents. Saponins
isolated from the plant fruits have been traditionally used as a detergent. In particular, these sapo-
nins produces leather when shaken in aqueous solutions due to presence of amphipathic glyco-
sides composed of one or more hydrophilic glycoside moieties combined with a lipophilic
triterpene cores. The fruit is known to have 10-11.5% saponins and their structure has been
reported.**® These saponins have surfactant properties similar to that of dodecyl benzene sulfo-
nates.”” The saponin ‘acacic acid’ was found in pods of Acacia concinna. Specifically, it is a trihy-
droxy monocarboxylic triterpenic acid of either tetracyclic or a-amyrin group. Hence, the
aqueous extract of these pods of Acacia concinna shows acidic pH.**** These fascinating proper-
ties of aqueous extract of Acacia concinna pods promoted us to use it as an efficient and eco-
friendly acidic surfactant type catalytic medium for organic synthesis.

Result and discussion

In continuation of our ongoing research on development of novel synthetic method for biologic-
ally active compounds,” > we have presented here a simple, cost-effective and green protocol for
the synthesis of 1,2-disubstituted benzimidazole derivatives using aqueous extract of pods of
Acacia concinna as a green and inexpensive reaction medium (Scheme 1). The present approach
for the synthesis of benzimidazoles reduces the use of hazardous halogenated organic solvents,
tedious reaction work-up, and drastic reaction conditions.

In order to check the efficiency of the catalyst, a reaction of o-phenylenediamine (1) (1 mmol)
and benzaldehyde (2a) (2mmol) in 5mL aqueous extract of Acacia concinna pods (10% W/V)
was performed at ambient temperature and we are fortunate to get an excellent yield of product
3a (89%) after 270 min. Encouraged by the above outcome, the optimization of the reaction con-
ditions was conducted by studying the same reaction in the presence of different concentrations
aqueous extract of Acacia concinna pods. It was found that 20% of the catalyst was sufficient to
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Table 2. Effect of surface tension of surfactant solution on rate of reaction.

Entry Catalyst concentration %(W/V) Surface tension, T (dyne/cm) Time (min)
1 50 13.48 80
2 40 18.87 130
3 30 32.34 130
4 20 40.43 180
5 10 48.51 270
6 Distilled water 67.38 -

Table 3. Effect of surfactant for the formation of 3a.

Entry Surfactant® Time (min) Yield (%)°
1 None 600 NR®
2 SDS 120 60
3 DBSA 120 64
4 Triton X-100 120 51
5 CTAB 120 48
6 CPB 120 45
7 Acacia concinna extract 20% (W/V) 180 97

“Reaction condition: o-phenylenediamine (1 mmol), benzaldehyde (2 mmol), Acacia concinna extract (5 mL), room temperature.
Plsolated yield.
“No reaction.

99999 :Qp qu@p

o NH,
"0 Q- (:( + ArCHO M”O o O"“” ©: H—Ar HZO
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Figure 2. Micelle-promoted synthesis of 1,2-disubstituted benzimidazoles.

get highest yield of the product 3a (97%) in short time (180 min). Increasing concentration of
Acacia concinna pods (30%, 40%, and 50%) did not affect the yield of the final product.
Therefore, 20% W/V aqueous extract of Acacia concinna pods and 5mL volume was found to be
the optimized amount of catalyst to push the reaction forward (Table 1).

As compared to distilled water aqueous solution of surfactant is found to reduce the surface
tension of solution (Table 2) which increases the wetting and spreading properties. Surface ten-
sion and structure of surfactant governs the wetting and spreading characteristics.®>” A numer-
ous reactions such as redox, photochemical, enzymatic, Diels-Alder, photochemical, etc. have
altered the rate of reactions.”® Micelle is collective of surfactant molecules in their aqueous solu-
tion. Hydrophilic groups of surfactant are sequestered in the micelle core.>

In order to evaluate the catalytic potency of the aqueous extract of the Acacia concinna pods,
a model reaction of o-phenylenediamine (1) and two equivalents of benzaldehyde (2) was con-
ducted in aqueous solutions of various cationic, anionic, and nonionic surfactants at room
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Entry Aldehyde Product Time (min) Yield (%)? M.P. (°Q)®
1. : _CHO @N\ C 3a 180 9 130-132%
@j
2. CHO N 3b 175 98 302-304%°
N
NO, K@\
NO,
3. CHO N 3c 160 93 156-158°"
N
Br K©\
Br
4, CHO OCHj; 3d 158 94 170-173%
N
\ OCH,4
N
OCH,4
OCH;
R -
OCH;
5 CHO N 3e 170 90 132-134%
\>_©7C1
N
cl
6. CHO cl 3f 185 88 160-163°"
OO
N\
N
c1: :
7 CHO N 3g 160 9 124-126%°
N
OCH,
8. CHO 3h 155 98 124-126%

3
:

2 Vs
o

(continued)
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Table 4. Continued.
Entry Aldehyde Product Time (min) Yield (%)? M.P. (C’C)b

9, A N 3i 180 96 129-130%
® Y,
N CHO
~N
N =
10. CHO OCH, 3 175 94 184-186

OCH,4
OH

OCHj,
1. CHO 3k 165 92 166-168°"

Q, & @
w@

No2
12 A 3l 180 90 96-98%°
. =
(6]
%J
13 o) °NR - - - _
H)k/
14 o] °NR - - - -

;

H

?Isolated yields of the products.
bRef, reference.
NR, no reaction.

temperature (Table 3). The surfactants like SDS, triton X-100, CTAB and CPB were used to com-
pare the efficacy of aqueous extract of the Acacia concinna pods. It has been found that aqueous
extract of the Acacia concinna pods was superior surfactant medium for the synthesis of 3a.

The aqueous solutions of surfactants under investigation were taken above their critical micel-
lar concentrations (CMC). The reaction when conducted in the presence of dodecylbenzene sul-
fonic acid (DBSA) as acidic surfactant, the desired product 3a was obtained in 64% yield (Table
3, entry 3). In the presence of sodium dodecyl sulfate (SDS) as anionic surfactant, the desired
product 3a was obtained in 60% yield (Table 3, entry 2). Other surfactants such as Triton X-100,
cetyl pyridinium bromide (CPB), and cetyl trimethylammonium bromide (CTAB), afforded 3a in
low yields (Table 3, entries 3-6). However, in the presence of the aqueous extract of Acacia con-
cinna pods, the desired product was obtained in 97% vyield (Table 3, entry 7). The reaction when
conducted in water in absence of surfactants, no product formation was observed after 600 min
(Table 3, entry 1). Thus, the aqueous extract of Acacia concinna pods was found to be superior
over all other surfactants. This fact promoted us for further exploration of the present method
other aldehydes possessing wide range of substituents. The increased rate of reaction catalyzed by
the aqueous extract of Acacia concinna pods might be attributed due to its surfactant property
and acidic pH (pH = 4.1). The saponins, which are highly acidic, solubilize the reactant species
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Figure 3. Photograph of micelle observed in reaction medium during formation of 3a.
Surfactant ]-L>
NH, Catalyst Ny Ar N Ar
+ ArCHO ————> . Y,
RT I - .
NH, N~ TAr N‘
1 2
1 kAr

Scheme 2. Proposed mechanism for formation of 1,2-disubstituted benzimidazoles (3).

strongly by hydrogen bond formation in aqueous medium. This increases the number of favor-
able collisions between the reactant species. Further encapsulation of the reactants in micellar
cages may drive the equilibrium toward the product side by expelling the water molecule out of
its hydrophobic interior that increases the speed as well as the yields of products (Figure 2). This
remarkable enhancement in reaction rate prompted us to explore the potential of this protocol
for the synthesis of 1,2-disubstituted benzimidazole derivatives.

The synthetic utility of the present biocompatible approach was evaluated for the synthesis of
wide range of 1,2-disubstituted benzimidazole derivatives using optimized reaction conditions.
The results obtained are summarized in Table 4. The presence of electron donating or electron
withdrawing groups and their position on the aromatic aldehyde did not show any noticeable
effect on the yields of the 1,2-disubstituted benzimidazole derivatives (Figure 3).

The desired 1,2-disubstituted benzimidazoles were obtained in excellent yields with diversified
functional groups. Chemically reactive substrates like furfuraldehyde and cinamaldehyde
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underwent smooth to produce corresponding 1,2-disubstituted benzimidazole without any side
product formation (Table 4, Entry 12 and 13). In general, all aromatic aldehyde undergo multi-
component cyclocondensation afforded corresponding 1,2-disubstituted benzimidazoles. However,
aliphatic aldehyde such as proanaldehyde and butyraldehyde unsuccessful to react under the pre-
sent reaction conditions (Table 4, Entry 14 and 15).

The proposed mechanism for the synthesis of the 1,2-disubstituted benzimidazoles may involve
the iminium-catalyzed formation of N,N’-dibenzylidene-o-phenylenediamine (I), activation by
catalyst and ring closure giving a five-member ring (II) either in a sequential or a concerted man-
ner (Scheme 2).4°

Conclusion

In conclusion, we have described an efficient, economical, and environmental friendly catalyst for
the synthesis of 1,2-disubstituted benzimidazole derivatives catalyzed by aqueous extract of Acacia
concinna pods. The uses of water as reaction medium and biocompatible catalyst, short reaction
time, high purity of the products, mild reaction conditions and a simple workup procedure are
most the attractive features of the present method.

Experimental
General conditions

All chemicals were obtained from commercial suppliers and were used without further purifica-
tion. The melting points were determined in open capillaries and were uncorrected. The solvents
were dried and redistilled before use. Melting points were recorded on Digital Electro thermal
Melting point apparatus (VEEGO, VMP-DS) and are uncorrected. Reaction monitoring was con-
ducted using thin layer chromatography (TLC) using precoated silica gel 60F,s, plates with layer
thickness 0.25nm purchased from Merck Ltd. TLC plates were visualized under ultraviolet light
at 254 nm wavelength. IR spectra were recorded on KBr discs on Shimazdzu 470 IR spectropho-
tometer. 'H-NMR was recorded on Varian-NMR mercury 300 MHz spectrometer in DMSO-d,
using TMS as an internal standard. Chemical shifts values (J) are expressed parts per million
(ppm). Mass spectra were recorded on Varian MAT 311 A at 70 ev.

General procedure for the preparation of catalyst

A fine powder of Acacia concinna pods (20g) in water (100 mL) was heated in a 250 mL conical
flask at 100 °C for 20 min. The solid material was filtered and the aqueous extract was collected.
The prepared extract has concentration 20% w/v.

General procedure for the synthesis of 1,2-disubstituted benzimidazole (3a-I)

A mixture of o-phenylenediamine (1 mmol) and aldehyde (2mmol) in catalyst solution (20%,
5mL) was stirred at room temperature for specified time (Table 3). After completion of the reac-
tion (as indicated by TLC), a separated solid was filtered on Buchner funnel, washed with water
and dried to obtain pure products® in excellent yields.
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Spectral data

1-(4-Hydroxy-3-methoxybenzyl)-2-(4-hydroxy-3-methoxyphenyl)-1H-1,3-benzimidazole (3j)

M.P.: 184-186°C;'"H-NMR (DMSO-d6, 300 MHz): & 3.63 (3H, s, CHs), 3.71 (3H, s, CH;), 5.44
(2H, s, CH,), 6.36-6.38 (1H, d,]=6Hz, Ar-H), 6.64-6.69 (1H, d, J=6Hz, Ar-H), 6.90-6.93 (1H,
d, J=6Hz, Ar-H), 7.18-7.25 (4H, m, Ar-H), 7.47 (1H, s, Ar-H), 7.76-7.77 (1H, d, J=3.9 Hz Ar-
H), 8.98 (1H, s, OH), 9.56 (1H, s, OH); LCMS (ESI): m/z 377 (M +H™).
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ABSTRACT An aqueous extract of Acacia concinna pods has been employed as a competent and effective
natural surfactant type catalyst for the synthesis of 3-methyl-4-arylmethylene-isoxazole-5(4H)-one analogs
through one-pot, three-component reaction of B-ketoester, aldehydes, and hydroxylamine hydrochloride.
The present cyclocondensation reaction was performed in an environmentally benign catalytic system at
room temperature and afforded the desired compounds in excellent yields. The advantages of this method
are simple, economically viable, and biocompatible catalytic system suggested the possible utility of the
present protocol for the large-scale construction of isoxazole cores.
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ArCHO
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T
i e 2 surfactant -~ ) dN
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KEYWORDS Natural surfactants, Acacia concinna, 3-methy l-4-arylmethylene-isoxazole-3{4/)-one, Green methodology,
Multicomponent reaction.


Highlight


Chemistry & Biology Interface, 2020, 10, 4, 96-103

RESEARCH PAPER ISSN: 2249 -4820

C/s.x

CHEMISTRY & BIOLOEY INTERFACE

CHEMISTRY & BIOLOGY INTERFACE

An official Journal of ISCB, Journal homepage; www.cbijournal.com

An expeditious synthesis of 1,3-oxazine and Betti bases catalyzed by aqueous
extract of Acacia concinna pods as an efficient surfactant type catalyst

Vinod R. Kadu', and Somnath S. Gholap*'*

'Department of Chemistry, Padmashri Vikhe Patil College of Arts, Science and Commerce, Pravaranagar, A/P-
Loni(kd), Tal.- Rahata, Dist.- Ahmednagar, Pin-413713 (MS), India.

’Department of Chemistry, Arts, Commerce and Science College, Satral (Affiliated to SPPU, Pune) Tal.- Rahuri, Dist.-
Ahmednagar, Pin-413711 (MS), India.

*Corresponding Author E-mail: ssgholap2002@gmail.com

Received 28 October 2019, Accepted 1 August 2020

Abstract: An efficient and simple procedure for the synthesis of 1,3-oxazines and Betti bases via Mannich
type reaction was successfully carried out in aqueous extract of Acacia concinna pods as a green alterna-
tive. The present surfactant catalyst was found to be expeditious for in terms of economic viability, mild

reaction conditions, good to excellent product yield and environment friendliness.

Keywords: Natural surfactants, Acacia concinna, Betti bases, 1,3-oxazines, green protocol.

INTRODUCTION

The identification and characterization of new
catalysts isolated from natural resources has
been enormously increasing to overcome various
environmental constraints. These catalysts play
an important role in acceleration of rate of the
chemical reactions as well as ease of isolation
of the final product. Nowadays, numerous
natural and synthetic materials like supercritical
solvent, ionic liquids, clays, enzymes and
surfactants are extensively recognized as an
alternative to the traditional expensive and toxic
catalyst and reagents [1-3]. The surfactants
isolated from natural sources are well known
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to have remarkable biological potential [4-6].
Moreover, the catalytic properties of these
surfactants have been extensively studied.
Specifically, the plant cell culture of Daucus
carota root [7-12], soaked Phaseolus Aureus
(green grams) [13], and coconut juice (Cocos
Nucifera) [14] has been successfully utilized as
biocatalysts for selective reduction of ketones. In
the previous reports, aqueous extract of Acacia
concinna has been utilized for the synthesis
of 3-carboxycoumarins, cinnamic acids [15],
acylation of amines [16] and synthesis of aryl-
hydrazones [17].

Oxazine derivatives exhibits broad range of
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bioactivities including anticancer (A and B),
antibacterial (C), anticonversant, antitubular,
non-nucleoside reverse transcriptase inhibitor
(efavirenz) (D), drug (Ketazolam) (E) [18]
(Figure 1), anti HIV-1 [19], anti-Parkinson’s
agents [20]. Due to broad range of bioactivities
associated with these class of compounds, their
synthesis is the major concern. Traditionally,
1,3-oxazine derivatives can be synthesised by
using two step process from primary amines,
aldehyde and phenols [21]. Although, several
methods are reported so far for the synthesis
of target compounds [22-24], only limited
numbers of protocols are feasible on the basis
of the multi component reactions (MCRs) [25].

0. OH
CH, CH, CH;3 A- Y -Tocotrienol: R =/ ( >

Z = =
H;C (6] CHy B- 3-Tocotrienol: R = —(CH,)sOH

R'/@jw \/©/ . Cl- :chrx\(/)/f N 4@

R=Ph,R,=H N0
Ry=Br, R, = Br H

c D E

Anticancer agent

Figure 1.

Betti reaction is one of the most important C-C
bond-forming reactions, which is typically
a Mannich reaction [26]. Betti bases have
associated with various synthetic and biological
applications. They have exihibited various
pharmacological properties like anti-bacterial,
antipain and antihypertensive activities [27-30]
(Figure 2).

R=H,CONHNH,,COOMe,
COOH,COOPh,NH,

R,=H,Me,C1,0Me
R,=H, 6-Br, 6-OMe, 5-COOH

Figure 2. Biologically active Betti bases.
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The classical Betti reaction involved the two
step reaction of aldehyde, ammonia or urea and
B-naphthol in an ethanolic solution of potassium
hydroxide for 9-36 h [26,31]. Consequently,
several recent reports on Betti reaction have
been developed to overcome the drawbacks of
the classical method. Therefore, the preferable
route will be multicomponent reaction of
aldehyde, amine and phenol [26,32,33]. Herein,
we have reported the sustainable synthesis of
Betti bases catalysed by aqueous extract of
Accacia concinna.

Acacia concinna (commercially known as
“Shikakai” in India) pods have surfactant
properties since it contains saponins, which are
foaming agents [34,35]. In addition, there is
presence of acacic acid as one of the chemical
constituent in the aqueous extract of pods of
Acacia concinna [36]. In present protocol
catalytic activity of the natural surfactant was
studied for the synthesis of 1,3-oxazine and
Betti bases.

Result and Discussion

In the present study, a simple, cost effective and
green protocol for the synthesis of Betti bases
and 1,3-oxazine derivatives using an aqueous
extract of pods of Acacia concinna has been
reported (Scheme 1 and 2). The methodology
presented here is in persistence of our ongoing
research on construction of novel synthetic
method for biologically active compounds [37].
R

Ar- N

4o

4(a-x)

Aq. extract of

OH [¢]
)L H N R, Acacia Concinna (20%)
ANy N
r R RT,125h

Scheme 1. Synthesis of Betti Bases by using
2-naphthol

Initially, efficiency of the catalyst was studied by
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conducting reaction of B-naphthol (1) (Immol),
benzaldehyde (2a) (1 mmol) and piperidine (1
mmol) using surfactant catalyst (20% w/v, 5
mL) aqueous extract of Acacia concinna pods
at room temperature and we were pleased to get
an admirable yield of product 4a (94%) after
1 h. The above outcome encouraged us for the
optimization the reaction conditions for the same
reaction in presence of different concentrations
aqueous extract of Acacia concinna pods.
The results obtained suggested that 20% of
the catalyst concentration was adequate to
get maximum yield of the product. Further,
increase in catalyst concentration as 30, 40 and
50% did not affected the yield of final product.
The result obtained was summarised in Table
1. In order to estimate the catalytic strength
of the present catalyst various surfactants like
sodium dodecyl sulphate (SDS), triton X-100
and cetyl pyridinium bromide (CPB) were used.
It has been observed that when the reaction was
conducted in the presence of sodium dodecyl
sulphate (SDS) as an anionic surfactant, the
product ‘4a’ was obtained in 64% yield (Table
2, entry 2). With other surfactants such as
Triton X-100 and cetyl pyridinium bromide
(CPB) did not showed appreciable results
(Table 2, entries 3, 4). Therefore the present
surfactant catalyst was found to be superior

for the synthesis of structurally diversified
Betti bases. Moreover the catalytic property
of natural surfactant might be attributed due to
the presence of saponins which solubilises the
reactant molecules in aqueous surfactant. This
may alters the number of favourable collisions
among the reactant molecules. The surfactant
property of extract leads to encapsulation of
the reactants in micellar cages. This process
of encapsulation drives the equilibrium toward
product side by expelling the water molecule
out of its hydrophobic interior (Figure 3 and
4) [15].

Table 1. Optimization of catalyst
concentration for formation of ‘4a’

Entry | Catalyst concentration (%) | Time (h) |Yield(%)"

1. 10 1.25 89

2. 20 1 94

3. 30 1.50 93

4. 40 1.40 92

S. 50 1.35 92

6. Catalyst free 12 --b
Isolated yield of the product, °No product formation was
observed.

Figure 3. Micelle-promoted synthesis of Betti bases and oxazine derivatives
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Table 2. Effect of surfactant for the
formation of ‘4a’

Table 3. Effect of surface tension of surfactant
solution on rate of reaction

Entry |Surfactant’ Time (h) |Yield (%)’ Catalyst Time Surface
Entry concentration (h) Tension ‘T’
1. [None 12 - Yo(W/v) (dyne/cm)
2 SDS 295 64 1. 50 1.35 13.48
3. [Triton X-100 2 56 2. 40 1.40 18.87
4. |CPB 2.5 45 3. 30 1.50 32.34
5 \Acacia concinna extract 1 04 4. 20 1 40.43
T 120% (Wiv)
“Reaction condition: 2-naphthol(1) (Immol), benzaldehyde > 10 125 48.51
(2) (1 mmol) and piperidine (3) (1 mmol), room temperature. o
bIsolated yield. *No reaction. 6. Distilled Water -- 67.38

Figure 4. Photograph of micelle observed in
reaction medium during formation of ‘4a’

Surfactant is found to decrease the surface
tension of aqueous solution which increases
wetting and spreading properties of water
(Table 3) [38]. A several reactions such as
redox, photochemical, enzymatic, Diels-Alder,
photochemical etc are altered due to decrease
the surface tension of medium [39].

Chemistry & Biology Interface

The desired Betti bases were obtained in
admirable yields. Chemically reactive substrates
like thiophene-2-aldehyde underwent smooth to
produce corresponding Betti bases without any
side product formation (Table 4, Entry-19). In
general, all amines undergo multi-component
condensation afforded corresponding Betti
bases.

OH N

7 NWR

Surfactant catlyst (20%) 0

RT, 1-25h
9(a-h)

NH,
|| + 2HCHO —
N

R 6
5 “ OAN
Surfactant catlyst (20%)

10(a-c)

Scheme 2. Synthesis of oxazine derivatives

For further exposure of the synthetic potential of
this aqueous methodology, we have successfully
applied the method for synthesis of oxazine
derivatives (Scheme 2, Table 5).
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Table No. 4. Synthesis of 1(a-amino alkyl) 2-naphthol derivatives

Entry Aldehydes Amines Product Time(h) Yield% M.P.(°C)
1 CH.,CHO Piperidine 4a 1 94 192-194[40]
2 CH.,CHO CHNH, 4b 1.25 91 132-133[40]
3 CH.,CHO 4-NO,C.H,NH, 4c 2.5 82 154-156[40]
4 CH,CHO Pyrrolidine 4d 1.8 94 176-177[40]
5 Vanillin 4-NO,C H,NH, 4e 24 83 202-206[42]
6 3,4-dimethoxy-benzaldehyde CH,NH, 4f 1.8 90 140-143[40]
7 2-NO,C,H,CHO 3-NO, C,H,NH, 4g 2.8 86 192-194[43]
8 3-NO,C,H,CHO Pyrrolidine 4h 1.6 88 185-186[44]
9 4-CIC H,CHO C,H,NNH, 4i 1.4 91 121-123[40]
10 4-NO,CH,CHO Morpholine 4j 1.8 86 178-179[45]
11 Pyridine-4-aldehyde Piperidine 4k 1.2 90 185-187[45]
12 4-NO,C,H,CHO C,HNNH, 41 2.1 83 136-138[46]
13 3-BrC,H,CHO C,H,NH, 4m 1.8 88 139-141[46]
14 3-CICH,CHO C,H,NNH, 4n 2.2 90 141-143[46]
15 4-CH,0CH,CHO C,H,NH, 40 1.2 92 135-137[46]
16 3-NO,C,H,CHO Piperidine 4p 2.1 86 185-186[46]
17 2-CIC H,CHO C,HNH, 4q 1.6 88 150-152[40]
18 3-CICH,CHO 3-CIC H,NH, 4r 1.4 90 121-123[40]
19 CH.,CHO Thiophene-2-aldehyde 4s 1.2 94 161-163[40]
20 CH,CHO Morpholine 4t 1.6 88 174-176[40]
21 2-CIC H,CHO Morpholine 4u 1.8 86 163-165[40]
22 3-CICH,CHO Morpholine 4v 1.4 90 160-162[40]
23 4-CIC H,CHO Morpholine 4w 1.2 92 155-157[40]
24 4-CH,0CH,CHO 3-NO,C,H,NH, 4x 1.6 88 173-175[43]

* Reaction condition — Reaction mediated by 20 % aq. solution of Acacia Concinna and 2-nahphtol as phenol
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Table 5- Synthesis of 2,3-dihydro-2-phenyl-
1H-naphtho[1,2-e][1,3] oxazine derivatives

. i Yield [M.P.(C)
Entry Amine Products| Time(h) (%)“* | [ref]
1 CHNH, 9a 2.1 90 4?[?1_7]
86-
2 | 4CHCHNH, | 9b 2| 9% | g
132-
3 3-NO,CH,NH, ¢ 28 82 134[47]
168-
4 | 4NOCHNH, | 9d | 29 | 80 | 5500
109-
5| 2NOCHNH, | 9e | 24 | 86 |} 500
136-
6 | 4-CICHNH, | of | 2.0 | 92 | 300,
118-
7 | 4BrCHNH, | 9g 2 %0 119141]
75-
8 |4-CHOCHNH,| 9h 211 9% 9
111-
9 C,H.NH, 102 2019 i3
10 |4-CH,OCHNH,| 10b 18 | 94 3?4(1)1(?)
2,4,6-tri- 76-
0| B HNH 10¢ L8 1 9% | 971n

“Isolated yield of the product. *All the products
are characterized by IR, 'H NMR and Mass

spectral data.
Conclusion

Inconclusion, we have introduced environmental
benign, efficient and economical catalyst as
aqueous extract of Acacia concinna pods for the
synthesis of Betti bases and oxazine derivatives.
The striking features of current methodology
are mild reaction conditions, high purity, short
reaction time, high yield of products and a simple
reaction workup procedure. Obtaining pure
products by simply filtering makes possibility
to approach for large scale production of Betti
bases and oxazine derivatives.

EXPERIMENTAL SECTION

Chemistry & Biology Interface

101

General

All chemicals were purchased from commercial
suppliers and were used without further
purification. Melting points were recorded on
Digital Electro thermal Melting point apparatus
(VEEGO, VMP-DS) and are uncorrected. The
completion of reactions was confirmed with
the help of Thin Layer Chromatography (TLC)
using pre-coated Silica gel 60 F,,, plates with
layer thickness 0.25nm purchased from Merck
Ltd. '"H-NMR was recorded on Varian-NMR
mercury 400 MHz spectrometer. Mass spectra
were recorded on Varian MAT 311 A at 70 ev.

General procedure for the preparation of
catalyst

A fine powder of Acacia concinna pods (20
g) in water (100 mL) was heated in a 250 mL
conical flask at 100°C for 20 min. The mixture
was filtered to remove all solid material and the
aqueous extract was collected. The prepared
extract has concentration 20% w/v.

General procedure for synthesis of 1-(a-amino
alkyl) 2-naphthol derivatives (4a-x)

A mixture of 2-naphthol (1 mmol), aldehyde
(1 mmol) and amine (I mmol) in surfactant
medium (20% w/v, 5 mL) was stirred at room
temperature for specified time shown in Table
4. After completion of reaction (as indicated
by TLC), reaction mixture was filtered using
Whatmann No.l filter paper. The product
collected was recrystallized by using proper
solvent and dried.

General procedure for synthesis of
2,3-dihydro-2-phenyl-1H-naphtho[1,2-e¢]
[1,3]oxazine derivatives (9a-h and 10a-c)

A mixture of 1-naphthol or 2-naphthol (1 mmol),

amine (1 mmol) and formaldehyde (2 mmol)
in surfactant medium (20% w/v, 5 mL) was
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stirred at room temperature for specified time
shown in Table 5. After completion of reaction
(as indicated by TLC), reaction mixture was
filtered using Whatmann No.1 filter paper. The
product collected was recrystallized by using
proper solvent and dried.

data

for

Spectroscopic
compounds

representative

1-(Phenyl(pipyridin-1-yl)methyl)naphthalen-
2-0l (4a)

White solid; Yield 85 %; mp: 192-194 °C; 1H
NMR (400MHz, CDCL ppm): 13.81 (bs, 1H),
7.98-8.01 (d, J = 8.8 Hz, 1H), 7.67-7.74 (d, J
—8.8Hz, 2H), 7.59-7.61 (m, 2H), 7.37-7.4 (t, J =
7.6 Hz, 1H), 7.19-7.35 (m, 5H), 7.06-7.09 (m,
1H), 5.28 (s, 1H), 2.35-2.50 (m, 4H), 1.45-1.55
(m, 6H). LCMS (ESI): m/z 318 (M+H")

1-[(3-nitrophenyl)(pyrrolidin-1-yl)methy]
naphthalen-2-o0l (4h)

White solid; Yield 94 %; mp:97-99-C; 1TH NMR
(400MHz, CDCI,,ppm): 8.53 (bs, 1H), 8.12-
8.14(d, /=8 Hz, 1H), 8.07-8.09 (d, J=7.6 Hz,
1H), 7.72-7.76 (t, 2H), 7.59-7.63 (t, 1H), 7.40-
7.44 (t, 1H), 7.23-7.26 (t, 1H), 7.11-7.13(m,
1H), 5.63 (s, 1H), 2.67 (m, 2H), 2.50 (m, 2H),
1.81 (m, 4H). LCMS (ESI): m/z 349 (M+H")

2-(4-chlorophenyl)-2,3-dihydro-1H-
naphtho[1,2-e[[1,3]oxazine (9f)

White solid; Yield 92 %; mp: 136-138-C; 1H
NMR (400MHz, CDCl,,ppm): 7.83-7.89 (dd,
2H), 7.70-7.73 (d, J=8.8 Hz, 1H), 7.52-7.56 (t,
1H), 7.37-7.41 (t, 1H), 7.25-7.28 (t, 2H), 7.20-
7.22 (d, J=9.2 Hz, 2H), 7.01-7.04 (d, /=8.8 Hz,
1H), 5.51 (s, 2H), 4.97 (s, 2H). LCMS (ESI):
m/z 296 (M+H")
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N-butylpyridinium heptachlorodialuminate as a
highly efficient catalyst for the synthesis of
polyhydroquinolines under solvent-free ultrasound
condition.

!Adinath S. Tambe, ?Sharad N. Shelke, 'Gopinath D. Shirole*
!Department of Chemistry, A.S.C. College, Rahata, Dist-Ahmednagar,
2Department of Chemistry, R.B.N.B. College, Shrirampur, Dist-Ahmednagar,
Affiliated to Savitribai Phule Pune University, Pune, India.
Abstract: A novel, simple and green protocol were adopted for the one pot synthesis of polyhydroquinoline
derivatives from heterocyclic aldehydes, dimedone, ethyl acetoacetate and ammonium acetate by ultrasound
irradiation at room temperature. The catalytic system is very effective for the bulkier aldehydes to give the
corresponding polyhydroguinoline derivatives in excellent yield (80-92%) and easy for isolation of the product.
This approach has the various benefits includes simple work-up procedure, excellent yields and environmentally
benign path. The structure of synthesized compounds was confirmed by analytical techniques such as FTIR,

1HNMR, 13C NMR and Mass spectrometry.
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Keywords:  3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehydes,  N-butylpyridinium  heptachlorodialuminate,

Ultrasound Irradiation, polyhydroquinoline, multicomponent reaction.
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1. Introduction

In recent years, lonic liquids have been widely employed as green alternatives to those of conventional
hazardous organic solvent. ILs has also been made significant growth in the catalytic processes. ILS has the
potential to exhibit low human toxicities as well as eco-toxicities. It has been employed for various organic
reactions include coupling reaction, hydrogenation, Diels-alder reaction, electrochemical reaction, esterification,
friedal-Craft reaction, multicomponent reaction, etc. as a catalyst or solvent.°

Heterocycles are of enormous significance in the design and discovery of new compounds for biological
applications.'*'? The polyhydroquinoline scaffolds are also an important group of nitrogen containing
heterocycle of extensive interest due to the significant structural design of the drugs for the treatment of
cardiovascular diseases as well as hypertension.'** They have also shows broad spectrum of biological activities
such as antidiabetic, antiatherosclerotic, antitumor, bronchodilator, geroprotective, hepatoprotective,
neuroprotectant, platelet anti-aggregratory activity, cerebral anti-ischemic activity in the treatment of Alzheimers
disease and chemosensitizers in tumor therapy.'®>2 The some important drugs containing 1,4-dihyropyridine

nucleus is given in below Figure 1.

NO,
MeO,C CO,Me MEOZC%O/\/N Me02 CO,Me
o]
N Me N Me ~""NH,

1. leedlplne 2. Nlcardlplne 3. Amlodipine

Cadiovascular agents effective in treatment of hypertension
Figure 1. lllustrations of 1, 4-Dihydropyridine containing drugs
In 1882, the scientist Hantzsch and et al. firstly synthesized 1,4-DHPs by MCR of aldehyde,
ethylacetoacetate and ammonia in AcOH under reflux condition in ethanol,>* whereas polyhydroquinolines have
been synthesized by using cyclic 1,3-dione instead of one mole ethyl acetoacetate. The various conventional and
non-conventional methods has been employed for the synthesis of polyhydroquinoline derivatives in
combination with different homogeneous as well as heterogeneous catalyst such as 5-pyrrolidin-2-yl-tetrazole,
Ni(0) nanoparticles,?® La,O3/TFE,? cerium (IV) ammonium nitrate (CAN),?® PPA-SiO2,% TiOz NPs,® Sn0,,%

SBA-15/SO3H,% HCIO4-Si02,® Gd(OTf)s,3* (bzacen)MnCl,*® Csz5Ho5PW12040,% [1-Vinyl-3-ethyl imidazolium
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iodide],¥” [TBA]2[W010],® bismuth(l1l) bromide,*® FesOs@chitosan,®® [MSAIM]HSO4,* [2-MPyH]OTf,*?
DSIMHS,* [Pyridine-SO3sH]CI,* [hmim]BF4,* [SBA-IL],*® molecular iodine*’ and Ni nanoparticle*® etc

In the last decades, ultrasound assisted synthesis is an important and well established technique, which
were proceeds via the formation and adiabatic collapse of the transient cavitations bubble. It is used as an
environmentally benign technique that is useful tool for achieving the green chemistry goals, helping to minimize
the waste formation and reduce energy requirements. It also displays smooth and cleaner reactions by improving
yields with homogeneous and heterogeneous processes.*%->2

In present work instead of simple benzaldehyde derivatives, we have used 4-formyl pyrazole as a
heterocyclic aldehyde for synthesis of polyhydroquinoline derivatives using N-butylpyridinium
heptachlorodialuminate as a catalyst in ethanol under stirring condition and ultrasound irradiation for appropriate

time. The syntheses of 3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehydes were carried out by Vilsmeier-Haack

reaction.®?

N-butylpyridinium
heptachlorodialuminate
/ EtOH

Stirring at RT
in sealed tube
5-6 h

(1 |) NN A
mmo N N Ar
o™
(1 mmol) @ mmol) \
CH,COONH, N
4 H
(1.5 mmol) 5a-j

N-butylpyridinium
heptachlorodialuminate
/ EtOH

Ultrasonication
at RT in sealed tube
15-2h

Scheme 1. Synthesis of Polyhydroquinolene derivatives (5a-j)

2. Experimental
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General procedure for the synthesis of polyhydroquinolene derivatives (5a-j)
2.1 Under stirring at room temperature

A 25 mL sealed tube was charged with 3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehyde 1 (1 mmol),
dimedone 2 (0.140 g, 1 mmol), ethyl acetoacetate 3 (0.130 g, 1 mmol), and NHsOAc 4 (1.5 mmol) in 10 mL of
ethanol. The sealed tube was placed in an ice bath to attain the temperature less than 10°C. The catalytic amount
of ionic liquid N-butylpyridinium heptachlorodialuminate was added. The sealed tube was capped and the
reaction mixture was stirred for suitable time using a magnetic stirrer at room temperature. The progress of the
reaction was monitored by TLC. After completion of the reaction, the content was poured into cold water; solid
crude product thus obtained was separated by filtration. The product was dried and purified by recrystallization
in n-hexane-ethyl acetate. The physical data of synthesized compounds are given in Table 2.
2.2 Under ultrasound irradiation at room temperature

A 25 mL sealed tube was charged with 3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehyde 1 (1 mmol),
dimedone 2 (0.140 g, 1 mmol), ethyl acetoacetate 3 (0.130 g, 1 mmol), and NHsOAc 4 (1.5 mmol) in 10 mL of
ethanol. The sealed tube was placed in an ice bath to attain the temperature less than 10°C. The catalytic amount
of N-butylpyridinium heptachloro-dialuminate was added. The sealed tube was capped and the reaction mixture
was placed for ultra-sonication for suitable time at room temperature. The progress of the reaction was monitored
by TLC. After completion of the reaction, the content was poured in cold water; solid crude product thus
obtained was separated by filtration. The product was dried and purified by recrystallization in n-hexane-ethyl
acetate. The physical data of synthesized compounds are given in Table 2.
3. Results and Discussion

Initially, we were interested in developing a facile protocol for the synthesis of polyhydroquinoline
derivatives using ionic liquid N-butylpyridinium heptachlorodialuminate as catalyst. When 1-phenyl-3-p-tolyl-
1H-pyrazole-4-carbaldehyde 1 was treated with dimedone 2, ethylacetoacetate 3, and NHsOAc 4 by grinding and
stirring in ethanol solvent without catalyst, formation of polyhydroquinoline was not observed. Also in the water
and toluene the reaction did not proceed to any extent in the presence of a catalyst.
Table 1. Optimization of the reaction condition to synthesize ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-

0x0-4-(1-phenyl-3-p-tolyl-1H-pyrazol-4-yl)quinoline-3-carboxylate (5a)
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Entry | Catalyst/Solvent Reaction Condition Time Isolat(%z)Yield
1 No catalyst/SF Grinding 1h NR
2 No catalyst/EtOH Stirring at RT 12 h NR
3 100 mg IL-kit/SF Grinding 1h NR
4 50 mg IL-Kit/H.O Stirring at RT 5h NR
5 50 mg IL-Kit/EtOH Stirring at RT 5h 55
6 75 mg IL-Kit/EtOH Stirring at RT 5h 72
7 100 mg IL-Kit/EtOH Stirring at RT 5h 88
8 125 mg IL-Kit/EtOH Stirring at RT 5h 88
9 100 mg IL-Kit/Toluene | Stirring at RT 5h NR
10 | 100 mg IL-Kit/EtOH US Irradiation at RT 15h 90

Reaction condition: aldehyde 1 (1 mmol), Dimedone 2 (1 mmol), ethyl acetoacetate 3 (1 mmol),
NH4OAc 4 (1.5 mmol) and 0-125 mg IL-kit

It was interesting to find that, the reaction was proceeding by simply stirring in ethanol at
room temperature catalyzed by 50mg of N-butylpyridinium heptachlorodialuminate in low yield.
However, by optimizing the amount of catalyst such as 50, 75, 100, 125 and optimum solvent
quantity, it was possible to obtain polyhydroquinolines in good vyields. Thus, the
polyhydroquinoline derivative (5a) was obtained in excellent yield (88%) with high selectivity in
the presence of 100 mg of ionic liquid by simply stirring at room temperature.

When the same model reaction was carried out under ultrasound irradiation at room
temperature in the presence of N-butylpyridinium heptachloro-dialuminate in ethanol as solvent,
the desired polyhydroquinoline (5a) was obtained in excellent yield (90%). Among all the
systems studied, a combination of ionic liquid in ethanol was found to be the best preference,
which was taken for synthesis of further derivatives.

To evaluate the efficiency and the applicability of the procedure, a variety of substituted
heterocyclic aldehydes 1a-j were used to give the corresponding polyhydroquinoline derivatives

5a-j in good yields (80-92%) under optimized conditions.
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The substrate with electron donating as well as electron withdrawing groups reacts smoothly to afford the
product with excellent yield and selectivity. Also under the ultrasound irradiation yield of the product was

increased with a reduction of reaction time than the stirring method. The data of synthesized polyhydroquinoline

derivatives are given in Table 2.

Table 2. Synthesis of polyhydroquinoline derivatives (5a-j) using  N-butylpyridinium
heptachlorodialuminate.
Reaction Time o
Entry |  Ar— Broduct (hrs) Yield (%) M.P.
Group Stirring | US at | Stirring | USat | (°C)
at RT RT at RT RT
224-
5a 5 1.5 88 90 296
CH;
5b 5 15 90 90 218
H
5¢c 55 15 84 84 206
F
256-
5d 55 15 86 88 258
Cl
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262-
5e 6 2 88 92 264
5f 6 2 84 85 300<
196-
5¢ 5.5 1.5 88 92 108
5h 6 2 82 82 300<
5i 6 2 82 84 300<
. 226-
5] 5.5 1.5 82 86 298
F
Reaction condition: aldehyde 1 (1 mmol), dimedone 2 (1 mmol), ethyl acetoacetate 3 (1 mmol),
NH.OAc 4 (1.5 mmol) and 100 mg IL-kit in 10 mL ethanol.
4. Discussion of Spectral data of Synthesized Compounds
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxo-4-(1-phenyl-3-p-tolyl-1H-pyrazol-4-yl)quinoline-3-

carboxylate (Table 2, Entry 5a).
The product was obtained as white solid: mp 224-226°C; FT-IR (KBr) v: 3273, 3199, 3071, 2957, 1737,

1686, 1598, 1488, 1449, 1390, 1212, 1169, 1025, 830, 740; *H NMR (DMSO-ds, 400 MHz) 6= 0.69 (t, J=6.0
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Hz, 3H, -CHs), 0.99 (s, 3H, -CHs), 1.05 (s, 3H, -CH3), 2.09 (s, 2H, -CH2-), 2.24 (s, 3H, -CHa), 2.39 (s, 5H, -
CHa- & -CH3), 3.74 (m, J=6.0 Hz, 2H, -CH2-), 5.10 (s, 1H, -CH-), 7.24 (d, J=6.2 Hz, 3H, Ar-H), 7.44 (t, 2H, Ar-
H), 7.72 (d, J=7.2 Hz, 2H, Ar-H), 7.93 (s, 1H, Ar-H, Pyrazole ring-H), 7.96 (d, J=7.0 Hz, 2H, Ar-H), 8.98 (s,
1H, NH); BC NMR (DMSO-ds, 100 MHz) &: 13.53, 18.07, 20.90, 26.16, 27.10, 28.77, 32.17, 50.41, 58.45,
105.06, 110.37, 117.84, 125.60, 127.06, 128.26, 128.35, 129.21, 129.26, 131.65, 136.25, 139.25, 143.49,
149.49, 150.05, 166.70, 194.62; MS(ESI m/z %): 518.25 [M+Na]".
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxo0-4-(1,3-diphenyl-1H-pyrazol-4-yl)quinoline-3-carboxylate
(Table 2, Entry 5b).

The product was obtained as white solid: mp 218°C; FT-IR (KBr) v: 3275,3180, 3068, 2955, 1739, 1698,
1650, 1599, 1542, 1495, 1381, 1213, 1148, 1074, 959, 752; *H NMR (DMSO-ds, 400 MHz) §: 0.64 (t, J=5.6 Hz,
3H, -CHs), 0.97 (s, 3H, -CHs), 1.04 (s, 3H, -CH3), 2.05 (s, 2H, -CH2-), 2.08 (s, 3H, -CHs), 2.31 (s, 2H, -CHy-),
3.72 (q, J=5.6 Hz, 2H, -CH-), 5.10 (s, 1H, -CH-), 7.27 (tLH, Ar-H), 7.39 (t, 1H, Ar-H), 7.45-7.49 (m, 4H, Ar-H),
7.78 (m, 2H, Ar-H), 8.04 (s, 1H, Ar-H, Pyrazole ring-H), 8.08 (d, 2H, Ar-H), 9.05 (s, 1H, NH); *C NMR
(DMSO-dg, 100 MHZ) &: 14.14, 18.60, 26.65, 27.60, 29.22, 32.72, 50.85, 58.99, 105.26, 110.67, 118.47, 126.40,
127.80, 128.03, 128.37, 128.98, 129.93, 130.38, 135.01, 139.90, 144.28, 150.18, 150.50, 167.22, 195.28;
MS(ESI m/z %): 504.32 [M+Na]".
ethyl 4-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-
3-carboxylate (Table 2, Entry 5c).

The product was obtained as white solid: mp 206°C; FT-IR (KBr) v: 3269, 3204, 3074, 2958, 1687,
1645, 1628, 1599, 1526, 1486, 1377, 1211, 1079, 844, 741; 'H NMR (DMSO-ds, 400 MHz) &: 0.75 (t, J=6.8 Hz,
3H, -CHs3), 0.92 (s, 3H, -CHa), 1.02 (s, 3H, -CH3), 2.17 (s, 2H, -CH>-), 2.22 (s, 3H, Ar-CHj3), 2.41 (s, 2H, -CH>-
), 3.79 (g, J=6.8 Hz, 2H, -CH>-), 5.09 (s, 1H, -CH-), 7.34 (m, 1H, Ar-H), 7.45 (m, 3H, Ar-H), 7.83 (m, 2H, Ar-
H), 7.97 (m, 2H, Ar-H), 8.14 (m, 2H, Ar-H and Pyrazole ring-H), 9.13 (s, 1H, NH).
ethyl 4-(3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-
3-carboxylate (Table 2, Entry 5d).

The product was obtained as white solid: mp 256-258°C; *H NMR (DMSO-ds, 400 MHz) &: 0.72 (t, 3H, -

CHs), 0.98 (s, 3H, -CHs), 1.06 (s, 3H, -CHa), 2.09 (s, 2H, -CHy-), 2.22 (s, 3H, Ar-CHs), 2.39 (s, 2H, -CH2-), 3.77
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(m, 2H, -CHy-), 5.07 (s, 1H, -CH-), 7.25 (s, 1H, Ar-H), 7.45 (s, 4H, Ar-H), 7.73 (s, 2H, Ar-H), 7.95 (s, 1H,
Pyrazole ring-H), 8.14 (d, J=7.2 Hz 2H, Ar-H), 9.02 (s, 1H, NH); *C NMR (DMSO-ds, 100 MHz) &: 13.54,
18.16, 26.21, 27.07, 28.75, 32.20, 50.35, 58.53, 110.36, 117.98, 125.81, 127.41, 127.71, 129.19, 129.96, 130.04,
132.21, 133.30, 139.32, 143.80, 148.72, 149.52, 166.59, 194.74; MS(ESI m/z %): 538.18 [M+Na]".
ethyl 4-(3-(4-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-
3-carboxylate (Table 2, Entry 5e).

The product was obtained as white solid: mp 262-264°C; FT-IR (KBr) v: 3383, 3206, 3068, 2960, 1687,
1645, 1598, 1501, 1486, 1378, 1278, 1212, 1075, 961, 835; *H NMR (DMSO-ds, 400 MHz) §: 0.72 (t, J=6.0 Hz,
3H, -CH3), 0.91 (s, 3H, -CH3), 1.04 (s, 3H, -CH3), 2.16 (s, 2H, -CHa-), 2.23 (s, 3H, Ar-CHz), 2.34 (m, 2H, -CH,-
), 3.81 (g, J=6.0 Hz, 2H, -CH2-), 5.10 (s, 1H, -CH-), 7.32 (t, J=6.0 Hz, 1H, Ar-H), 7.47 (m, 2H, Ar-H), 7.73-7.82
(m, 3H, Ar-H), 7.99 (m, 2H, Ar-H), 8.19 (s, 1H, Ar-H, Pyrazole ring-H), 8.41 (m, 1H, Ar-H), 9.11 (s, 1H, NH).
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-4-(3-(4-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)-5-oxoquinoline-3-
carboxylate (Table 2, Entry 5f).

The product was obtained as white solid: mp 300°C<; FT-IR (KBr) v: 3267, 3199, 3073, 2980, 1691,
1646, 1599, 1521, 1487, 1379, 1342, 1212, 1065, 866; *H NMR (DMSO-ds, 400 MHz) &: 0.67 (t, J=5.6 Hz, 3H, -
CHs), 0.95 (s, 3H, -CHs), 1.04 (s, 3H, -CHa), 2.00 (s, 2H, -CHy-), 2.24 (s, 3H, Ar-CHs), 2.41 (s, 2H, -CH,-), 3.73
(g, J=5.6 Hz, 2H, -CH2-), 5.09 (s, 1H, -CH-), 7.33 (t, J=6.0 Hz, 1H, Ar-H), 7.49 (m, 2H, Ar-H), 7.83 (d, J=6.0
Hz, 2H, Ar-H), 8.17 (s, 1H, Ar-H, Pyrazole ring-H), 8.36 (d, J=7.2 Hz, 2H, Ar-H), 8.43(d, J=7.2 Hz, 2H, Ar-H),
9.14 (s, 1H, NH).
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxo-4-(1-phenyl-3-(thiophen-2-yl)-1H-pyrazol-4-yl)quinoline-3-
carboxylate (Table 2, Entry 5g).

The product was obtained as white solid: mp 196-198°C; FT-IR (KBr) v: 3273, 3180, 3069, 2954, 1698,
1642, 1599, 1494, 1381, 1309, 1278, 1212, 1148, 1074, 959, 749; 'H NMR (DMSO-ds, 400 MHz) &: 0.75 (t,
J=5.6 Hz, 3H, -CHj3), 0.92 (s, 3H, -CHz), 1.03 (s, 3H, -CHa), 2.10 (s, 2H, -CH>-), 2.26 (s, 3H, Ar-CHs), 2.40 (s,
2H, -CHy-), 3.81 (q, J=5.6 Hz, 2H, -CHy-), 5.14 (s, 1H, -CH-), 7.18 (m, 1H, Ar-H), 7.28 (t, 1H, Ar-H), 7.47 (m,
2H, Ar-H), 7.53 (m, 1H, Ar-H), 7.69 (d, 2H, Ar-H), 8.08 (s, 1H, Pyrazole ring-H), 8.13 (m, 1H, Ar-H), 9.09 (s,

1H, NH); 3C NMR (DMSO-ds, 100 MHz) 5:14.03, 18.72, 26.73, 27.33, 29.32, 32.71, 50.77, 59.28, 105.09,
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110.85, 118.45, 125.59, 126.51, 127.11, 127.91, 128.57, 129.95, 130.49, 136.17, 139.63, 144.64, 145.00, 149.87,
167.28, 195.06; MS(ESI m/z %): 510.28 [M+Na]*.
ethyl 4-(3-(4-fluoro-3-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7, 7-trimethyl-5-
oxoquinoline-3-carboxylate (Table 2, Entry 5h).

The product was obtained as white solid: mp 300°C<; FT-IR (KBr) v: 3383, 2981, 1687, 1645, 1588,
1541, 1473, 1380, 1214, 1069, 960; *H NMR (DMSO-ds, 400 MHz) &: 0.72 (t, J=5.6 Hz, 3H, -CHs), 0.95 (s, 3H,
-CHs), 1.04 (s, 3H, -CH3), 2.19 (s, 2H, -CH2-), 2.25 (s, 3H, Ar-CHs), 2.40 (m, 2H, -CHz-), 3.79 (q, J=5.6 Hz, 2H,
-CHg-), 5.01 (s, 1H, -CH-), 7.29 (m, 1H, Ar-H), 7.49 (m, 3H, Ar-H), 7.81 (m, 2H, Ar-H), 8.11 (m, 2H, Ar-H and
Pyrazole ring-H), 8.50 (m, 1H, Ar-H), 9.11 (s, 1H, NH).
ethyl 4-(3-(3,5-difluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-
oxoquinoline-3-carboxylate (Table 2, Entry 5i).

The product was obtained as white solid: mp 300°C<; FT-IR (KBr) v: 3273, 3203, 3076, 2962, 1686,
1643, 1625, 1595, 1539, 1480, 1377, 1209, 1115, 985, 743; *H NMR (DMSO-ds, 400 MHz) &: 0.71 (t, J=5.6 Hz,
3H, -CHa), 0.95 (s, 3H, -CH3), 1.04 (s, 3H, -CHs), 2.20 (s, 2H, -CH2-),2.24 (s, 3H, Ar-CHz), 2.42 (m, 2H, -CHa-),
3.80 (g, J=5.6 Hz, 2H, -CHy-), 5.03 (s, 1H, -CH-), 7.28-7.32 (m, 2H, Ar-H), 7.48 (t, 2H, Ar-H), 7.81 (d, 2H, Ar-
H), 7.92 (m, 2H, Ar-H), 8.12 (s, 1H, Ar-H, Pyrazole ring-H), 9.17 (s, 1H, NH).
ethyl 4-(3-(3-bromo-4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-
oxoquinoline-3-carboxylate (Table 2, Entry 5j).

The product was obtained as white solid: mp 224-226°C; FT-IR (KBr) v: 3282, 3228, 3084, 2962, 1696,
1633, 1601, 1541, 1487, 1439, 1376, 1209, 1066, 959, 750; 'H NMR (DMSO-ds, 400 MHz) &: 0.73 (t, J=5.6 Hz,
3H, -CHs3), 0.94 (s, 3H, -CH3), 1.03 (s, 3H, -CH3), 2.19 (s, 2H, -CH>-), 2.24 (s, 3H, Ar-CHj3), 2.38 (m, 2H, -CH>-
), 3.78 (q, J=5.6 Hz, 2H, -CH,-), 5.01 (s, 1H, -CH-), 7.31 (t, J=6.0 Hz, 1H, Ar-H), 7.49 (m, J=6.0 and 4.8 Hz, 2H,
Ar-H), 7.74-7.84 (m, 3H, Ar-H), 8.17 (s, 1H, Ar-H, Pyrazole ring-H), 8.54 (m, 1H, Ar-H), 8.92 (m, 1H, Ar-H),
9.14 (s, 1H, NH).
5. Conclusion

In conclusion, we have successfully demonstrated a novel method for the one pot synthesis of

polyhydroquinoline derivatives from heterocyclic aldehydes, dimedone, ethyl acetoacetate and ammonium
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acetate by simple stirring and ultrasound irradiation at room temperature. The catalytic system is very effective

for the bulkier aldehydes to give the corresponding polyhydroquinoline derivatives in excellent yield (80-92%)

and easy for isolation of the product. This approach has the various benefits includes simple work-up procedure,

excellent yields and environmentally benign path.
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A series

of 3-methyl-4-((3-aryl-1-phenyl-1H-pyrazol-4-yl)methylene)isoxazol-5(4H)-one derivatives

have been

efficiently synthesized by environmentally benign, one-pot three component condensation of substituted 1,3-diaryl-1H-
pyrazole-4-carboxyaldehyde, B-keto ester and hydroxyl amine hydrochloride in the presence of ionic liquid [HNMP][HSO,]
as a catalyst in ethanol. These derivatives have been synthesized by conventional, ultrasound and microwave irradiation
methods. The combination of ionic liquid with ultrasound as well as microwave irradiation makes the protocol fascinating
and environmentally benign. In addition, it has several benefits such as simple work-up procedure, clean reaction profile,

short reaction time and good yields.

Keywords: 1,3-Diaryl-1H-pyrazole-4-carboxyaldehyde, isoxazolone, ionic liquid, ultrasound, microwave

Recently ionic liquids (ILs) have grown interest in
diverse areas of chemistry; because of considerable
interest as eco-friendly reaction solvent and catalyst in
the organic synthesis. They exhibit significant
properties such as negligible vapor pressure, broad
liquid range, non-flammability, adequate ionic
conductivity, potentially recyclable properties and
capacity to dissolve a variety of organic and inorganic
solids. Acidic ionic liquids have been employed in
divergent areas due to their fascinated physical and
chemical properties. [HNMP]J[HSO4] is also a
brgnsted acidic ILs has successfully used in various
organic reactions such as cyclocondensations
reactions, Oxa-Michael addition, Prins reaction and
trans-esterification reactions'™.

Literature survey revealed that, the isoxazol-5(4H)-
ones and their derivatives have vital importance in
divergent areas such as organic synthesis, liquid
crystalline materials, filter dyes in photographic films,
light-conversion molecular devices, optical storage
and nonlinear optical research’''. The isoxazol-
5(4H)-ones scaffold bearing both nitrogen and oxygen
atoms are an important class of five member
heterocycles, which display good pharmaceutical and
biological activities'> . It is considered a major core
in the discovery of protein kinase inhibitors, which is
playing an important role in the growth of

chemotherapeutic agents'* '>. They also show
significant  analgesic, antibacterial, anti-HIV,
antifungal, anti-inflammatory, anti-mycobacterial,

anticancer, antioxidant, antitumor, antiprotozoal, anti-
tubercular, nematicidal and antiviral activities'®?.
The some important illustrations of isoxazol-5(4H)-
one nucleus containing agents are shown in Figure 1.
Several protocols have been studied in the
literature for the synthesis of isoxazol-5(4H)-one and
their analogues. Among them some illustrations are
N-bromosuccinimide (NBS)”, Ag/Si0,,
phthalimide-N-oxyl salts (POPINO and TBAPINO)’',
NaOAc/visible light32, boric acid®, catalyst free™,
citric acid®, NaH,PO,*, pyridine/reﬂux”, sodium
benzoate38, sodium  saccharin®, pyridine/US40,
pottasium phthalimide*’, sodium sulfide™,
H;PW 1,04, clinoptilolite, nano Fe,05%, etc.
Ultrasound (US) and Microwave (MW) assisted
transformations are well established class of synthetic
organic chemistry. The significant benefit of MW and
US irradiated organic synthesis is of rapidly synthesize
library of organic compounds with improved yields
and selectivities. The MW and US assisted
multicomponent reaction with various green catalysts
such as ionic liquids, nano-particles, vitamins and
zeolites etc. makes protocol more interesting,

fascinating and environmentally benign**>*.
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In view of biologial importance of isoxazolone
nuclues as well as green approach of ILs in the
multicomponent reaction and continution of our work
in this field”™’; we have described the synthesis of
isoxazolone  derivatives by  multi-component
condensation of  substituted 1,3-diphenyl-1H-
pyrazole-4-carboxyaldehyde (1), fS-keto ester (2),
hydroxylamine hydrochloride (3) and 100 mg of N-
Methyl-2-Pyrrolidonium Hydrogen Sulphate
[HNMP][HSO4].

Results and Discussion

Initially, we examined the model reaction between
1-phenyl-3-p-tolyl-1H-pyrazole-4-carbaldehyde 1a,
ethyl acetoacetate 2, hydroxyl amine hydrochloride 3
under different conditions. A literature study of
solvents indicated that ethanol is the most suitable
reaction medium for the synthesis of isoxazolone
derivatives. When the reaction was conducted at room
temperature with constant stirring, reaction did not
proceed with and without catalyst. The reaction
proceeds with good results under reflux condition.
Additional experimental study revealed that the
required catalyst amount was found to be 100 mg for

LN
.
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H
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O N
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better yield (Entry 7). The results obtained during
optimization are summarized in Table L

For comparison, reactions were also carried out
under US and MW conditions. As expected, USI
(Entry 10) and MWI (Entry 12) assisted synthesis
required shorter reaction time and higher yield as
compared to conventional heating.

After the determination of the optimized conditions,
we twisted our consideration in the direction of studying
the scope of the method. The isoxazolone derivatives
with both electron-donating and electron-withdrawing
substituent on the aromatic ring were tolerated and
afforded high yields (Table II).

Experimental Section

The physical constants were recorded in an open
capillary and are uncorrected. IR spectra were
recorded on a Perkin-Elmer FTIR spectrophotometer.
The 'H NMR spectrums were recorded on a Brucker
Avance II 400MHz in DMSO and "C NMR was
recorded on 100MHz in DMSO. Mass spectra were
recorded on a Finnigan Mass spectrometer. TLC was
carried out on pre-coated silica gel Al-plates to check
the purity of the compounds.

Merocyanine dye

Figure 1 — Isoxazol-5(4H)-ones nucleus containing drugs

Table I — Optimization of reaction condition to synthesize isoxazolone derivative 4a

fes
2
<

Catalyst/ Solvent
No catalyst/ Solvent free
No catalyst/ EtOH
100 mg [HNMP][HSO,]/ SF
100 mg [HNMP][HSO,]/ EtOH
50 mg [HNMP][HSO,]/ EtOH
75 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH
125 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH
]
]

O 0 9 N Lt AW N~

[
— o

100 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH

—_
[ 8]

Reaction Condition Time Yield (%)
Stirring at RT 2h NR
Stirring at RT 2h NR
Stirring at RT 2h NR
Stirring at RT 2h NR
Reflux 4h 25
Reflux 4h 64
Reflux 4h 70
Reflux 4h 72
USI atRT 30 min Trace
USI at 45°C 30 min 80
MWTI at 140 W 10 min 15
MWI at 210 W 5 min 82

Reaction Conditions: 1-phenyl-3-p-tolyl-1H-pyrazole-4-carbaldehyde 1a (1 mmol), Ethyl acetoacetate 2 (1 mmol), hydroxyl amine

hydrochloride 3 (1 mmol) and 50-125 mg [HNMP][HSO,]
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Table II — Synthesis of isoxazolone derivatives 4a-k using [HNMP][HSO,] as a catalyst

Entry Ar- R- Reaction Time (min.) Yield (%) m.p. in (°C)
Group Group Reflux usS MW Reflux usS MW

4a -CH;, 240 30 5 70 80 82 210
HaC §

4b -CH; 240 28 4 71 80 81 208
H {

4c . i:> % -CH; 270 34 6 68 78 80 204

4d ol ::: % -CH; 240 30 4 74 82 82 228

4e -CH; 240 30 5 72 80 80 234
Br %

4f -CH; 270 32 6 68 75 75 268
O.N §

4g Q/%Z -CH; 240 28 4 74 82 84 192
\ S

4h -CH;, 300 32 6 68 76 78 196
F {
OoN

4i . ;:; % -CH; 300 30 6 70 80 82 226

Br

4j R -CH; 300 32 5 72 78 83 224

F
-CF; 240 30 4 72 80 80 160

4k HiC @%

Reaction Condition- Substituted 1,3-diphenyl-1H-pyrazole-4-carbaldehyde 1 (1 mmol), Ethyl acetoacetate 2 (1 mmol), hydroxyl amine
hydrochloride 3 (1 mmol), 100 mg [HNMP][HSO,] and 10 mL ethanol.

The precursor 1,3-diaryl-1H-pyrazole-4-
carboxyaldehyde were synthesized by Vilsmeier
Haack formylation reaction®, whereas the catalyat
[HNMP][HSO4] was prepared and purified as
reported by B. M. Bhanage and co-authors".

General Procedure for the Synthesis of
Isoxazolone derivatives 4(a-k) Under Conventional
Reflux Condition

A mixture equimolar quantities of 1,3-diaryl-1H-
pyrazole-4-carboxyaldehyde 1 (1 mmol), f-keto ester
2 (1 mmol), hydroxyl amine hydrochloride 3 (1
mmol) and 100 mg of [HNMP][HSO,] was placed in
a 100 mL round bottom flask containing 10 mL of
EtOH. Then the reaction mixture was refluxed for
appropriate time. The progress of the reaction was

monitored by TLC. After completion of the reaction,
the content were cooled to room temperature, solid
product thus obtained was separated by filtration. The
crude product was washed by cold ethanol to get pure
product (Scheme I).

Under Ultra Sound Irradiation

A mixture equimolar quantities of substituted 1,3-
diphenyl-1H-pyrazole-4-carbaldehyde 1 (1 mmol),
f-keto ester 2 (1 mmol), hydroxyl amine
hydrochloride 3 (1 mmol) and 100 mg of Ionic liquid
[HNMP][HSO,] was taken in a 100 mL round bottom
flask containing 10 mL of EtOH. The reaction
mixture was placed for US irradiation at 45°C for
appropriate time. The progress of the reaction was
monitored by TLC. After completion of the reaction,
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MW/210 W

[HNMP] [HSO, ]/ EtOH
4 - 6 min

Ar
Né\/(o Ar
N/ ‘ =
@ H HyN-OH. HCl  Reflux Condition N\ R
1 + 3 > \
? 8 00 o
RMO/\ -ovl min 4(a-k)
2

Us)H)

[HNMP] [HSO,]/ EtOH
25-35 min

Scheme I — Synthesis of isoxazolone derivatives

the content were cooled to room temperature, solid
product thus obtained was separated by filtration. The
crude product was washed with cold ethanol to get
pure product (Scheme I).

Under Microwave Irradiation

A mixture equimolar quantities of substituted 1,
3-diphenyl-1H-pyrazole-4-carbaldehyde 1 (Immol),
f-keto ester 2 (1 mmol), hydroxyl amine
hydrochloride 3 (Immol) and 100 mg of Ionic liquid
[HNMP][HSO,] was taken in a 100 mL round bottom
flask containing 10 mL of EtOH. The reaction
mixture was subjected for MW irradiation at level 2
(210 W) for appropriate time. The progress of the
reaction was monitored by TLC. After completion of
the reaction, the content were cooled to room
temperature, solid product thus obtained was
separated by filtration. The crude product was washed
with cold ethanol to get pure product (Scheme I).

Spectral Data of Synthesized Compounds
3-methyl-4-((1-phenyl-3-p-tolyl-1H-pyrazol-4-
yl) methylene)isoxazol-5(4H)-one, 4a: Pale Yellow
Solid; m.p. 210°C; FT-IR (KBr) v: 3145, 2980, 1735,
1612, 1599, 1532, 1507, 1454, 1231, 1122, 996, 873,
757; 'H NMR (DMSO-d;, 400 MHz): § 2.24 (s, 3H, -
CH,), 2.42 (s, 3H, -CH3), 7.41 (d, 2H, Ar-H), 7.49 (t,
1H, Ar-H), 7.61-7.68 (m, 5H, Ar-H), 7.92 (s, 1H,
Pyrazole ring-H), 7.94 (d, 1H, Ar-H), 9.87 (s, 1H,

vinylic proton); BC NMR (DMSO-ds;, 100 MHz): &
10.89, 20.89, 114.73, 115.09. 116.62, 127.61, 128.24,
129.11, 129.66, 129.97, 133.48, 138.37, 139.18,
139.95, 149.25, 161.70, 168.93; MS: m/z = 344.39
[M+17".

3-methyl-4-((1,3-diphenyl-1H-pyrazol-4-yl) methyle
ne)isoxazol-5(4H)-one, 4b: Pale Yellow Solid; m.p.
208°C; FT-IR (KBr) v: 3148, 3057, 2982, 1735, 1613,
1599, 1517, 1502, 1447, 1335, 1222, 1128, 994, 872,
704; '"H NMR (CDCls, 400 MHz): & 2.24 (s, 3H, -
CH,), 7.44 (t, 1H, Ar-H), 7.52-7.61 (m, 6H, Ar-H),
7.67 (m, 2H, Ar-H), 7.92 (m, 2H, Ar-H and Pyrazole
ring-H), 10.03 (s, 1H, vinylic proton); MS: m/z =
330.53 [M+1]".

4-((3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)m
ethylene)-3-methylisoxazol-5(4H)-one, 4c: Pale
Yellow Solid; m.p. 204°C; 'H NMR (CDCl;, 400
MHz): & 2.243 (s, 3H, -CH3), 7.29 (t, 2H, Ar-H), 7.44
(t, 2H, Ar-H), 7.49-7.69 (m, 4H, Ar-H), 7.90 (m, 2H,
Ar-H and Pyrazole ring-H), 10.01 (s, 1H, vinylic
proton); MS: m/z = 348.34 [M+1]".

4-((3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)m
ethylene)-3-methylisoxazol-5(4H)-one, 4d: Pale
Yellow Solid; m.p. 228°C; '"H NMR (DMSO-d;, 400
MHz): 6 2.31 (s, 3H, -CH3), 7.26 (t, 2H, Ar-H), 7.42-
7.45 (m, 2H, Ar-H), 7.53-7.57 (m, 5H, Ar-H), 7.89 (s,
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1H, Pyrazole ring-H), 9.98 (s, 1H, vinylic proton);
MS: m/z = 364.27 [M+1]".

4-((3-(4-bromophenyl)-1-phenyl-1H-pyrazol-4-

yl)methylene)-3-methylisoxazol-5(4H)-one, 4e: Pale
Yellow Solid; m.p. 234°C; '"H NMR (CDCl;, 400
MHz): § 2.25 (s, 3H, -CH3;), 7.46 (t, 2H, Ar-H), 7.55
(m, 4H, Ar-H), 7.72 (m, 2H, Ar-H), 7.89 (m, 2H, Ar-
H and Pyrazole ring-H), 10.04 (s, 1H, vinylic proton).

3-methyl-4-((3-(4-nitrophenyl)-1-phenyl-1H-pyraz
ol-4-yl)methylene)isoxazol-5(4H)-one, 4f: Pale
Yellow Solid; m.p. 268°C; '"H NMR (DMSO-dg, 400
MHz): 6 2.27 (s, 3H, -CH3), 7.47 (t, 2H, Ar-H), 7.49-
7.56 (m, 3H, Ar-H), 7.78 (dd, J = 4.0 Hz, 2H, Ar-H),
8.04 (s, 1H, Pyrazole ring-H), 8.26 (dd, J = 4.0 Hz,
2H, Ar-H), 9.97 (s, 1H, vinylic proton); MS: m/z =
375.19 [M+1]".

3-methyl-4-((1-phenyl-3-(thiophen-2-yl)-1H-pyraz

ol-4-yl)methylene)isoxazol-5(4H)-one, 4g: Pale
Yellow Solid; m.p. 192°C; FT-IR (KBr) v: 3145,
3109, 2982, 1744, 1613, 1530, 1498, 1460, 1221,
1128; '"H NMR (DMSO-ds, 400 MHz): & 2.31 (s, 3H,
-CH,3), 7.28 (m, 1H, Ar-H), 7.48 (m, 1H, Ar-H), 7.61
(m, 2H, Ar-H), 7.68 (m, 1H, Ar-H), 7.77 (m, 1H, Ar-
H), 7.81 (s, 1H, Pyrazole ring-H), 7.88 (m, 2H, Ar-H),
9.86 (s, 1H, vinylic proton); “C NMR (DMSO-d;,
100 MHz): 6 10.94, 114.85, 115.24. 119.41, 128.17,
128.39, 128.46, 128.70, 129.80, 131.84, 133.53,
138.10, 138.66, 150.33, 161.42, 168.79; MS: m/z =
336.35 [M+1]".

4-((3-(4-fluoro-3-nitrophenyl)-1-phenyl-1H-pyrazo 1-
4-yl)methylene)-3-methylisoxazol-5(4H)-one, 4h:
Pale Yellow Solid; m.p. 196°C; '"H NMR (DMSO-d,
400 MHz): 6 2.28 (s, 3H, -CH3), 7.40 (s, 1H, Ar-H),
7.47 (t, 1H, Ar-H), 7.53-7.59 (m, 3H, Ar-H), 7.89 (d,
J =4.0 Hz, 2H, Ar-H), 8.00 (s, 1H, Pyrazole ring-H),
8.39 (dd, J = 4.0 Hz, 1H, Ar-H), 10.03 (s, 1H,
vinylic proton).

4-((3-(3-bromo-4-fluorophenyl)-1-phenyl-1H-pyra
zol-4-yl)methylene)-3-methylisoxazol-5(4H)-one, 4i:
Pale Yellow Solid; m.p. 226°C; '"H NMR (CDCls,
400 MHz): 6 2.26 (s, 3H, -CH;), 7.34 (t, 1H, Ar-H),
7.40 (d, 1H, Ar-H), 7.46 (t, 1H, Ar-H), 7.57 (m, 3H,
Ar-H), 7.90 (m, 3H, Ar-H and Pyrazole ring-H),
10.00 (s, 1H, vinylic proton).

4-((3-(3,5-difluorophenyl)-1-phenyl-1H-pyrazol-4-yl) meth-
ylene)-3-methylisoxazol-5(4H)-one, 4j: Pale Yellow Solid;
m.p. 224°C; FT-IR (KBr) v: 3148, 3077,2977, 1729, 1605, 1505,
1434, 1338, 1229, 1125, 992, 860, 794; 'H NMR (CDCl;, 400
MHz) &: 2.28 (s, 3H, -CHj), 7.02 (m, 1H, Ar-H), 7.21 (m, 2H, Ar-
H), 7.46 (m, 2H, Ar-H), 7.57 (t, 2H, Ar-H), 7.89 (m, 2H, Ar-H
and Pyrazole ring-H), 10.01 (s, 1H, vinylic proton); MS: m/z =
366.30 [M+1]".

Conclusion

We have developed a green protocol for the one-pot
synthesis of isoxazolone derivatives using [HNMP][HSO,] as
an efficient catalyst. The series of isoxazolone d4(a-k)
derivatives was synthesized from various 1,3-diaryl-1H-
pyrazole-4-carboxyaldehyde, aceto-acetic ester and hydroxyl
amine hydrochloride in ethanol by conventional reflux
condition, US, and MW irradiation for suitable time. It was
found that, the US and MW assisted reaction in
[HNMP][HSO,] provides several benefits as compared with
the conventional method. This fascinating US and MW
assisted protocol was offered the simple work-up procedure,
short reaction time, excellent yield with the environmentally
benign approach and a significant contribution in green
technology.

Supplementary Information
Supplementary information is available in the
website http://nopr.niscair.res.in/handle/123456789/60.
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ABSTRACT ARTICLE HISTORY

An efficient environmentally benign method for the synthesis of 1,2-disub- Received 4 July 2019
stituted benzimidazole derivatives via one-pot multicomponent has been Accepted 17 September 2019
reported using aqueous extract of Acacia concinna pods as a naturally
occurring surfactant type catalyst. The present surfactant medium was
found superior and additive free for the condensation of o-phenylene
diamine ar1d two eguivalent of a!Idehyde to yigld 1,2—d.is.ubstitute.d benzimi- zoles; green methodology;
dazole derivatives in excellent yields under mild conditions. A simple, eco- multi-component reaction;
nomically viable and biocompatible catalytic system suggested the natural surfactants
possible utility of the present protocol for the large scale construction of

benzimidazole derivatives.
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Introduction

The development of new catalytic systems originated from renewable sources has been enor-
mously increasing to minimize environmental disturbance generated by the field of medicinal
chemistry and production of fine chemicals. Moreover, new and efficient catalytic protocols are
necessary to construct the promising classes of organic compounds for molecular and biomedical
research. Nowadays, numerous natural and synthetic materials like supercritical solvent, ionic
liquids, clays, enzymes and surfactants are extensively recognized as practical substitute to trad-
itional synthetic procedures. These materials are found to be convenient to solve certain incred-
ible synthetic problems concerning environmental aspects to some extent. In order to overcome
the problems associated with existing catalysts such as environmental hazards, expensiveness, use
of halogenated organic solvents, handling problems, use elevated temperature to get desired yield
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of the required organic compound etc., natural sources are found to be the best remedy. Nature
offers an incredible array of biochemicals providing unique class of potential biocatalysts useful
for the reactions of various organic substrates.' The synthetic utility of these materials are bio-
degradable and generate less waste than the conventional methods. In addition, the emphasis of
Green Chemistry is towards development of designing of chemical products and processes
through pollution free and eco-friendly protocols.* In this context, the plant cell culture of
Daucus carota root,” '” soaked Phaseolus aureus (green grams),'’ and coconut juice (Cocos nuci-
fera)'? has been successfully utilized as biocatalysts for selective reduction of ketones. In the pre-
vious reports, aqueous extract of Acacia concinna has been utilized for the synthesis of 3-
carboxycoumarins and Cinnamic acids via Knoevenagel condensation,'’ acylation of amines,"*
and synthesis of aryl-hydrazones.'®

In the field of medicinal chemistry, the benzimidazole core is one of the privileged substruc-
tures for drug design due to its affinity towards the broad range of enzymes and proteins.'® Tt
has been displayed remarkable potential against HIV, herpes (HSV-1), RNA, influenza, and
human cytomegalovirus (HCMV) viruses.'"”>' Various benzimidazole derivatives are known to
have topoisomerase, smooth muscle cell proliferation and angiotensin II inhibiting properties,
selective neuropeptide YY1 receptor antagonists, 5-HT3 antagonists, antitumor, antimicrobial
agents.”>*” Some of the potentially active benzimidazole derivatives such as candesartan (A) plays
an important role in AT1 receptors binding exhibiting stronger blood pressure lowering effect,
azilsartan (B), is as AT1 receptor antagonist for the treatment of hypertension,24 telmisartan (C)
is an orally active potent AT1-selective antagonist discovered by Boehringer Ingelheim in 1991**
astemizole (D), is a second-generation Hl-receptor antagonist discovered by Janssen
Pharmaceutica in 1977,” mizolastine (E) is a non-sedating antihistaminic drug® and clemizole
(F) is first-generation antihistamine drug used against itching and allergic reactions® (Figure 1).

The traditional synthesis of benzimidazoles involves the reaction between an o-phenylenedi-
amine and a carboxylic acid or its derivatives (nitriles, amidates, orthoesters) under harsh dehy-
drating conditions.’® Very recently, a literature survey revealed several methods for synthesis of
benzimidazole and its derivatives using 1-proline,” glyoxalic acid,”* Si0,/ZnCl,,>> Fe(ClO,)s,”°
trimethylsilyl ~chloride,”” silica sulfuric acid,”® oxalic acid,” mesoporous metal oxide

CH,

\%OCsz \%002H5 HyC N Me

\

N N

COOH O COOH /
o O O
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o NH HOOC

Candesartan (A) Azilsartan (B) Telmisartan (C)

D: Astemizole; R1 =F; R = *N‘CN

N (0]
e
E: Mizolastine; Rl =F; R = 4<3N*N\
Me

F: Clemizole; R1 =CI; R = HZC’N:j

Figure 1. Some of the potentially active benzimidazole drugs.



POLYCYCLIC AROMATIC COMPOUNDS @ 3

N pr—
NH, Catalyst (20 %) CE ) N\ X
©: +  ArCHO E—— N :

NH, RT
1 2 \
R/
3(a-l)

Scheme 1. Synthesis of 1,2-disubstituted benzimidazoles.
Table 1. Optimization of catalyst concentration.
Entry Catalyst concentration %(W/V) Time (min) Yield (%)?

1 10 270 89

2 20 180 97

3 30 130 95

4 40 130 95

5 50 80 91

6 - 600 NR®

?Isolated yield of 3a.
PNo reaction.

nanocrystals,40 Indion 190 resin,*! sodium dodecylsulfate—water,42 nano-In,0;,* and
alumina-sulfuric acid.**

Acacia concinna is commonly known as Shikakai which belongs to the family Leguminosae
and found in tropical rainforests of southern Asia. The fruits of Acacia concinna are well known
for its cleansing property and hence it is used as a traditional shampoo. The cleansing properties
of Acacia concinna fruit are due to the presence of saponins, which are foaming agents. Saponins
isolated from the plant fruits have been traditionally used as a detergent. In particular, these sapo-
nins produces leather when shaken in aqueous solutions due to presence of amphipathic glyco-
sides composed of one or more hydrophilic glycoside moieties combined with a lipophilic
triterpene cores. The fruit is known to have 10-11.5% saponins and their structure has been
reported.**® These saponins have surfactant properties similar to that of dodecyl benzene sulfo-
nates.”” The saponin ‘acacic acid’ was found in pods of Acacia concinna. Specifically, it is a trihy-
droxy monocarboxylic triterpenic acid of either tetracyclic or a-amyrin group. Hence, the
aqueous extract of these pods of Acacia concinna shows acidic pH.**** These fascinating proper-
ties of aqueous extract of Acacia concinna pods promoted us to use it as an efficient and eco-
friendly acidic surfactant type catalytic medium for organic synthesis.

Result and discussion

In continuation of our ongoing research on development of novel synthetic method for biologic-
ally active compounds,” > we have presented here a simple, cost-effective and green protocol for
the synthesis of 1,2-disubstituted benzimidazole derivatives using aqueous extract of pods of
Acacia concinna as a green and inexpensive reaction medium (Scheme 1). The present approach
for the synthesis of benzimidazoles reduces the use of hazardous halogenated organic solvents,
tedious reaction work-up, and drastic reaction conditions.

In order to check the efficiency of the catalyst, a reaction of o-phenylenediamine (1) (1 mmol)
and benzaldehyde (2a) (2mmol) in 5mL aqueous extract of Acacia concinna pods (10% W/V)
was performed at ambient temperature and we are fortunate to get an excellent yield of product
3a (89%) after 270 min. Encouraged by the above outcome, the optimization of the reaction con-
ditions was conducted by studying the same reaction in the presence of different concentrations
aqueous extract of Acacia concinna pods. It was found that 20% of the catalyst was sufficient to
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Table 2. Effect of surface tension of surfactant solution on rate of reaction.

Entry Catalyst concentration %(W/V) Surface tension, T (dyne/cm) Time (min)
1 50 13.48 80
2 40 18.87 130
3 30 32.34 130
4 20 40.43 180
5 10 48.51 270
6 Distilled water 67.38 -

Table 3. Effect of surfactant for the formation of 3a.

Entry Surfactant® Time (min) Yield (%)°
1 None 600 NR®
2 SDS 120 60
3 DBSA 120 64
4 Triton X-100 120 51
5 CTAB 120 48
6 CPB 120 45
7 Acacia concinna extract 20% (W/V) 180 97

“Reaction condition: o-phenylenediamine (1 mmol), benzaldehyde (2 mmol), Acacia concinna extract (5 mL), room temperature.
Plsolated yield.
“No reaction.

99999 :Qp qu@p

o NH,
"0 Q- (:( + ArCHO M”O o O"“” ©: H—Ar HZO
NH, O H,0 A,WO

0‘55 56“0 555 563 o

Figure 2. Micelle-promoted synthesis of 1,2-disubstituted benzimidazoles.

get highest yield of the product 3a (97%) in short time (180 min). Increasing concentration of
Acacia concinna pods (30%, 40%, and 50%) did not affect the yield of the final product.
Therefore, 20% W/V aqueous extract of Acacia concinna pods and 5mL volume was found to be
the optimized amount of catalyst to push the reaction forward (Table 1).

As compared to distilled water aqueous solution of surfactant is found to reduce the surface
tension of solution (Table 2) which increases the wetting and spreading properties. Surface ten-
sion and structure of surfactant governs the wetting and spreading characteristics.®>” A numer-
ous reactions such as redox, photochemical, enzymatic, Diels-Alder, photochemical, etc. have
altered the rate of reactions.”® Micelle is collective of surfactant molecules in their aqueous solu-
tion. Hydrophilic groups of surfactant are sequestered in the micelle core.>

In order to evaluate the catalytic potency of the aqueous extract of the Acacia concinna pods,
a model reaction of o-phenylenediamine (1) and two equivalents of benzaldehyde (2) was con-
ducted in aqueous solutions of various cationic, anionic, and nonionic surfactants at room



Table 4. Synthesis of 1,2-disubstituted benzimidazole.
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Entry Aldehyde Product Time (min) Yield (%)? M.P. (°Q)®
1. : _CHO @N\ C 3a 180 9 130-132%
@j
2. CHO N 3b 175 98 302-304%°
N
NO, K@\
NO,
3. CHO N 3c 160 93 156-158°"
N
Br K©\
Br
4, CHO OCHj; 3d 158 94 170-173%
N
\ OCH,4
N
OCH,4
OCH;
R -
OCH;
5 CHO N 3e 170 90 132-134%
\>_©7C1
N
cl
6. CHO cl 3f 185 88 160-163°"
OO
N\
N
c1: :
7 CHO N 3g 160 9 124-126%°
N
OCH,
8. CHO 3h 155 98 124-126%

3
:

2 Vs
o

(continued)
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Table 4. Continued.
Entry Aldehyde Product Time (min) Yield (%)? M.P. (C’C)b

9, A N 3i 180 96 129-130%
® Y,
N CHO
~N
N =
10. CHO OCH, 3 175 94 184-186

OCH,4
OH

OCHj,
1. CHO 3k 165 92 166-168°"

Q, & @
w@

No2
12 A 3l 180 90 96-98%°
. =
(6]
%J
13 o) °NR - - - _
H)k/
14 o] °NR - - - -

;

H

?Isolated yields of the products.
bRef, reference.
NR, no reaction.

temperature (Table 3). The surfactants like SDS, triton X-100, CTAB and CPB were used to com-
pare the efficacy of aqueous extract of the Acacia concinna pods. It has been found that aqueous
extract of the Acacia concinna pods was superior surfactant medium for the synthesis of 3a.

The aqueous solutions of surfactants under investigation were taken above their critical micel-
lar concentrations (CMC). The reaction when conducted in the presence of dodecylbenzene sul-
fonic acid (DBSA) as acidic surfactant, the desired product 3a was obtained in 64% yield (Table
3, entry 3). In the presence of sodium dodecyl sulfate (SDS) as anionic surfactant, the desired
product 3a was obtained in 60% yield (Table 3, entry 2). Other surfactants such as Triton X-100,
cetyl pyridinium bromide (CPB), and cetyl trimethylammonium bromide (CTAB), afforded 3a in
low yields (Table 3, entries 3-6). However, in the presence of the aqueous extract of Acacia con-
cinna pods, the desired product was obtained in 97% vyield (Table 3, entry 7). The reaction when
conducted in water in absence of surfactants, no product formation was observed after 600 min
(Table 3, entry 1). Thus, the aqueous extract of Acacia concinna pods was found to be superior
over all other surfactants. This fact promoted us for further exploration of the present method
other aldehydes possessing wide range of substituents. The increased rate of reaction catalyzed by
the aqueous extract of Acacia concinna pods might be attributed due to its surfactant property
and acidic pH (pH = 4.1). The saponins, which are highly acidic, solubilize the reactant species
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Figure 3. Photograph of micelle observed in reaction medium during formation of 3a.
Surfactant ]-L>
NH, Catalyst Ny Ar N Ar
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Scheme 2. Proposed mechanism for formation of 1,2-disubstituted benzimidazoles (3).

strongly by hydrogen bond formation in aqueous medium. This increases the number of favor-
able collisions between the reactant species. Further encapsulation of the reactants in micellar
cages may drive the equilibrium toward the product side by expelling the water molecule out of
its hydrophobic interior that increases the speed as well as the yields of products (Figure 2). This
remarkable enhancement in reaction rate prompted us to explore the potential of this protocol
for the synthesis of 1,2-disubstituted benzimidazole derivatives.

The synthetic utility of the present biocompatible approach was evaluated for the synthesis of
wide range of 1,2-disubstituted benzimidazole derivatives using optimized reaction conditions.
The results obtained are summarized in Table 4. The presence of electron donating or electron
withdrawing groups and their position on the aromatic aldehyde did not show any noticeable
effect on the yields of the 1,2-disubstituted benzimidazole derivatives (Figure 3).

The desired 1,2-disubstituted benzimidazoles were obtained in excellent yields with diversified
functional groups. Chemically reactive substrates like furfuraldehyde and cinamaldehyde
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underwent smooth to produce corresponding 1,2-disubstituted benzimidazole without any side
product formation (Table 4, Entry 12 and 13). In general, all aromatic aldehyde undergo multi-
component cyclocondensation afforded corresponding 1,2-disubstituted benzimidazoles. However,
aliphatic aldehyde such as proanaldehyde and butyraldehyde unsuccessful to react under the pre-
sent reaction conditions (Table 4, Entry 14 and 15).

The proposed mechanism for the synthesis of the 1,2-disubstituted benzimidazoles may involve
the iminium-catalyzed formation of N,N’-dibenzylidene-o-phenylenediamine (I), activation by
catalyst and ring closure giving a five-member ring (II) either in a sequential or a concerted man-
ner (Scheme 2).4°

Conclusion

In conclusion, we have described an efficient, economical, and environmental friendly catalyst for
the synthesis of 1,2-disubstituted benzimidazole derivatives catalyzed by aqueous extract of Acacia
concinna pods. The uses of water as reaction medium and biocompatible catalyst, short reaction
time, high purity of the products, mild reaction conditions and a simple workup procedure are
most the attractive features of the present method.

Experimental
General conditions

All chemicals were obtained from commercial suppliers and were used without further purifica-
tion. The melting points were determined in open capillaries and were uncorrected. The solvents
were dried and redistilled before use. Melting points were recorded on Digital Electro thermal
Melting point apparatus (VEEGO, VMP-DS) and are uncorrected. Reaction monitoring was con-
ducted using thin layer chromatography (TLC) using precoated silica gel 60F,s, plates with layer
thickness 0.25nm purchased from Merck Ltd. TLC plates were visualized under ultraviolet light
at 254 nm wavelength. IR spectra were recorded on KBr discs on Shimazdzu 470 IR spectropho-
tometer. 'H-NMR was recorded on Varian-NMR mercury 300 MHz spectrometer in DMSO-d,
using TMS as an internal standard. Chemical shifts values (J) are expressed parts per million
(ppm). Mass spectra were recorded on Varian MAT 311 A at 70 ev.

General procedure for the preparation of catalyst

A fine powder of Acacia concinna pods (20g) in water (100 mL) was heated in a 250 mL conical
flask at 100 °C for 20 min. The solid material was filtered and the aqueous extract was collected.
The prepared extract has concentration 20% w/v.

General procedure for the synthesis of 1,2-disubstituted benzimidazole (3a-I)

A mixture of o-phenylenediamine (1 mmol) and aldehyde (2mmol) in catalyst solution (20%,
5mL) was stirred at room temperature for specified time (Table 3). After completion of the reac-
tion (as indicated by TLC), a separated solid was filtered on Buchner funnel, washed with water
and dried to obtain pure products® in excellent yields.
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Spectral data

1-(4-Hydroxy-3-methoxybenzyl)-2-(4-hydroxy-3-methoxyphenyl)-1H-1,3-benzimidazole (3j)

M.P.: 184-186°C;'"H-NMR (DMSO-d6, 300 MHz): & 3.63 (3H, s, CHs), 3.71 (3H, s, CH;), 5.44
(2H, s, CH,), 6.36-6.38 (1H, d,]=6Hz, Ar-H), 6.64-6.69 (1H, d, J=6Hz, Ar-H), 6.90-6.93 (1H,
d, J=6Hz, Ar-H), 7.18-7.25 (4H, m, Ar-H), 7.47 (1H, s, Ar-H), 7.76-7.77 (1H, d, J=3.9 Hz Ar-
H), 8.98 (1H, s, OH), 9.56 (1H, s, OH); LCMS (ESI): m/z 377 (M +H™).
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ABSTRACT An aqueous extract of Acacia concinna pods has been employed as a competent and effective
natural surfactant type catalyst for the synthesis of 3-methyl-4-arylmethylene-isoxazole-5(4H)-one analogs
through one-pot, three-component reaction of B-ketoester, aldehydes, and hydroxylamine hydrochloride.
The present cyclocondensation reaction was performed in an environmentally benign catalytic system at
room temperature and afforded the desired compounds in excellent yields. The advantages of this method
are simple, economically viable, and biocompatible catalytic system suggested the possible utility of the
present protocol for the large-scale construction of isoxazole cores.

H,0 H0
H,0 h.0
H,0 H;0
ArCHO
ot H,0 g H,0
*,CO & Natural Y
T
i e 2 surfactant -~ ) dN
2 + RT : o
NH,OH.HCI HO HO
H,0 H,0
H,0 H0

KEYWORDS Natural surfactants, Acacia concinna, 3-methy l-4-arylmethylene-isoxazole-3{4/)-one, Green methodology,
Multicomponent reaction.


Highlight


Chemistry & Biology Interface, 2020, 10, 4, 96-103

RESEARCH PAPER ISSN: 2249 -4820

C/s.x

CHEMISTRY & BIOLOEY INTERFACE

CHEMISTRY & BIOLOGY INTERFACE

An official Journal of ISCB, Journal homepage; www.cbijournal.com

An expeditious synthesis of 1,3-oxazine and Betti bases catalyzed by aqueous
extract of Acacia concinna pods as an efficient surfactant type catalyst

Vinod R. Kadu', and Somnath S. Gholap*!?

'Department of Chemistry, Padmashri Vikhe Patil College of Arts, Science and Commerce, Pravaranagar, A/P-
Loni(kd), Tal.- Rahata, Dist.- Ahmednagar, Pin-413713 (MS), India.

’Department of Chemistry, Arts, Commerce and Science College, Satral (Affiliated to SPPU, Pune) Tal.- Rahuri, Dist.-
Ahmednagar, Pin-413711 (MS), India.

*Corresponding Author E-mail: ssgholap2002@gmail.com

Received 28 October 2019, Accepted 1 August 2020

Abstract: An efficient and simple procedure for the synthesis of 1,3-oxazines and Betti bases via Mannich
type reaction was successfully carried out in aqueous extract of Acacia concinna pods as a green alterna-
tive. The present surfactant catalyst was found to be expeditious for in terms of economic viability, mild

reaction conditions, good to excellent product yield and environment friendliness.

Keywords: Natural surfactants, Acacia concinna, Betti bases, 1,3-oxazines, green protocol.

INTRODUCTION

The identification and characterization of new
catalysts isolated from natural resources has
been enormously increasing to overcome various
environmental constraints. These catalysts play
an important role in acceleration of rate of the
chemical reactions as well as ease of isolation
of the final product. Nowadays, numerous
natural and synthetic materials like supercritical
solvent, ionic liquids, clays, enzymes and
surfactants are extensively recognized as an
alternative to the traditional expensive and toxic
catalyst and reagents [1-3]. The surfactants
isolated from natural sources are well known
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to have remarkable biological potential [4-6].
Moreover, the catalytic properties of these
surfactants have been extensively studied.
Specifically, the plant cell culture of Daucus
carota root [7-12], soaked Phaseolus Aureus
(green grams) [13], and coconut juice (Cocos
Nucifera) [14] has been successfully utilized as
biocatalysts for selective reduction of ketones. In
the previous reports, aqueous extract of Acacia
concinna has been utilized for the synthesis
of 3-carboxycoumarins, cinnamic acids [15],
acylation of amines [16] and synthesis of aryl-
hydrazones [17].

Oxazine derivatives exhibits broad range of
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bioactivities including anticancer (A and B),
antibacterial (C), anticonversant, antitubular,
non-nucleoside reverse transcriptase inhibitor
(efavirenz) (D), drug (Ketazolam) (E) [18]
(Figure 1), anti HIV-1 [19], anti-Parkinson’s
agents [20]. Due to broad range of bioactivities
associated with these class of compounds, their
synthesis is the major concern. Traditionally,
1,3-oxazine derivatives can be synthesised by
using two step process from primary amines,
aldehyde and phenols [21]. Although, several
methods are reported so far for the synthesis
of target compounds [22-24], only limited
numbers of protocols are feasible on the basis
of the multi component reactions (MCRs) [25].

0. OH
CH, CH, CH;3 A- Y -Tocotrienol: R =/ ( >

Z = =
H;C (6] CHy B- 3-Tocotrienol: R = —(CH,)sOH

R'/@jw \/©/ . Cl- :chrx\(/)/f N 4@

R=Ph,R,=H N0
Ry=Br, R, = Br H

c D E

Anticancer agent

Figure 1.

Betti reaction is one of the most important C-C
bond-forming reactions, which is typically
a Mannich reaction [26]. Betti bases have
associated with various synthetic and biological
applications. They have exihibited various
pharmacological properties like anti-bacterial,
antipain and antihypertensive activities [27-30]
(Figure 2).

R=H,CONHNH,,COOMe,
COOH,COOPh,NH,

R,=H,Me,C1,0Me
R,=H, 6-Br, 6-OMe, 5-COOH

Figure 2. Biologically active Betti bases.
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The classical Betti reaction involved the two
step reaction of aldehyde, ammonia or urea and
B-naphthol in an ethanolic solution of potassium
hydroxide for 9-36 h [26,31]. Consequently,
several recent reports on Betti reaction have
been developed to overcome the drawbacks of
the classical method. Therefore, the preferable
route will be multicomponent reaction of
aldehyde, amine and phenol [26,32,33]. Herein,
we have reported the sustainable synthesis of
Betti bases catalysed by aqueous extract of
Accacia concinna.

Acacia concinna (commercially known as
“Shikakai” in India) pods have surfactant
properties since it contains saponins, which are
foaming agents [34,35]. In addition, there is
presence of acacic acid as one of the chemical
constituent in the aqueous extract of pods of
Acacia concinna [36]. In present protocol
catalytic activity of the natural surfactant was
studied for the synthesis of 1,3-oxazine and
Betti bases.

Result and Discussion

In the present study, a simple, cost effective and
green protocol for the synthesis of Betti bases
and 1,3-oxazine derivatives using an aqueous
extract of pods of Acacia concinna has been
reported (Scheme 1 and 2). The methodology
presented here is in persistence of our ongoing
research on construction of novel synthetic
method for biologically active compounds [37].
R

Ar- N

4o

4(a-x)

Aq. extract of

OH [¢]
)L H N R, Acacia Concinna (20%)
ANy N
r R RT,125h

Scheme 1. Synthesis of Betti Bases by using
2-naphthol

Initially, efficiency of the catalyst was studied by
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conducting reaction of B-naphthol (1) (Immol),
benzaldehyde (2a) (1 mmol) and piperidine (1
mmol) using surfactant catalyst (20% w/v, 5
mL) aqueous extract of Acacia concinna pods
at room temperature and we were pleased to get
an admirable yield of product 4a (94%) after
1 h. The above outcome encouraged us for the
optimization the reaction conditions for the same
reaction in presence of different concentrations
aqueous extract of Acacia concinna pods.
The results obtained suggested that 20% of
the catalyst concentration was adequate to
get maximum yield of the product. Further,
increase in catalyst concentration as 30, 40 and
50% did not affected the yield of final product.
The result obtained was summarised in Table
1. In order to estimate the catalytic strength
of the present catalyst various surfactants like
sodium dodecyl sulphate (SDS), triton X-100
and cetyl pyridinium bromide (CPB) were used.
It has been observed that when the reaction was
conducted in the presence of sodium dodecyl
sulphate (SDS) as an anionic surfactant, the
product ‘4a’ was obtained in 64% yield (Table
2, entry 2). With other surfactants such as
Triton X-100 and cetyl pyridinium bromide
(CPB) did not showed appreciable results
(Table 2, entries 3, 4). Therefore the present
surfactant catalyst was found to be superior

for the synthesis of structurally diversified
Betti bases. Moreover the catalytic property
of natural surfactant might be attributed due to
the presence of saponins which solubilises the
reactant molecules in aqueous surfactant. This
may alters the number of favourable collisions
among the reactant molecules. The surfactant
property of extract leads to encapsulation of
the reactants in micellar cages. This process
of encapsulation drives the equilibrium toward
product side by expelling the water molecule
out of its hydrophobic interior (Figure 3 and
4) [15].

Table 1. Optimization of catalyst
concentration for formation of ‘4a’

Entry | Catalyst concentration (%) | Time (h) |Yield(%)"

1. 10 1.25 89

2. 20 1 94

3. 30 1.50 93

4. 40 1.40 92

S. 50 1.35 92

6. Catalyst free 12 --b
Isolated yield of the product, °No product formation was
observed.

Figure 3. Micelle-promoted synthesis of Betti bases and oxazine derivatives
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Table 2. Effect of surfactant for the
formation of ‘4a’

Table 3. Effect of surface tension of surfactant
solution on rate of reaction

Entry |Surfactant’ Time (h) |Yield (%)’ Catalyst Time Surface
Entry concentration (h) Tension ‘T’
1. [None 12 - Yo(W/v) (dyne/cm)
2 SDS 295 64 1. 50 1.35 13.48
3. [Triton X-100 2 56 2. 40 1.40 18.87
4. |CPB 2.5 45 3. 30 1.50 32.34
5 \Acacia concinna extract 1 04 4. 20 1 40.43
T 120% (Wiv)
“Reaction condition: 2-naphthol(1) (Immol), benzaldehyde > 10 125 48.51
(2) (1 mmol) and piperidine (3) (1 mmol), room temperature. o
bIsolated yield. *No reaction. 6. Distilled Water -- 67.38

Figure 4. Photograph of micelle observed in
reaction medium during formation of ‘4a’

Surfactant is found to decrease the surface
tension of aqueous solution which increases
wetting and spreading properties of water
(Table 3) [38]. A several reactions such as
redox, photochemical, enzymatic, Diels-Alder,
photochemical etc are altered due to decrease
the surface tension of medium [39].

Chemistry & Biology Interface

The desired Betti bases were obtained in
admirable yields. Chemically reactive substrates
like thiophene-2-aldehyde underwent smooth to
produce corresponding Betti bases without any
side product formation (Table 4, Entry-19). In
general, all amines undergo multi-component
condensation afforded corresponding Betti
bases.

OH N

7 NWR

Surfactant catlyst (20%) 0

RT, 1-25h
9(a-h)

NH,
|| + 2HCHO —
N

R 6
5 “ OAN
Surfactant catlyst (20%)

10(a-c)

Scheme 2. Synthesis of oxazine derivatives

For further exposure of the synthetic potential of
this aqueous methodology, we have successfully
applied the method for synthesis of oxazine
derivatives (Scheme 2, Table 5).
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Table No. 4. Synthesis of 1(a-amino alkyl) 2-naphthol derivatives

Entry Aldehydes Amines Product Time(h) Yield% M.P.(°C)
1 CH.,CHO Piperidine 4a 1 94 192-194[40]
2 CH.,CHO CHNH, 4b 1.25 91 132-133[40]
3 CH.,CHO 4-NO,C.H,NH, 4c 2.5 82 154-156[40]
4 CH,CHO Pyrrolidine 4d 1.8 94 176-177[40]
5 Vanillin 4-NO,C H,NH, 4e 24 83 202-206[42]
6 3,4-dimethoxy-benzaldehyde CH,NH, 4f 1.8 90 140-143[40]
7 2-NO,C,H,CHO 3-NO, C,H,NH, 4g 2.8 86 192-194[43]
8 3-NO,C,H,CHO Pyrrolidine 4h 1.6 88 185-186[44]
9 4-CIC H,CHO C,H,NNH, 4i 1.4 91 121-123[40]
10 4-NO,CH,CHO Morpholine 4j 1.8 86 178-179[45]
11 Pyridine-4-aldehyde Piperidine 4k 1.2 90 185-187[45]
12 4-NO,C,H,CHO C,HNNH, 41 2.1 83 136-138[46]
13 3-BrC,H,CHO C,H,NH, 4m 1.8 88 139-141[46]
14 3-CICH,CHO C,H,NNH, 4n 2.2 90 141-143[46]
15 4-CH,0CH,CHO C,H,NH, 40 1.2 92 135-137[46]
16 3-NO,C,H,CHO Piperidine 4p 2.1 86 185-186[46]
17 2-CIC H,CHO C,HNH, 4q 1.6 88 150-152[40]
18 3-CICH,CHO 3-CIC H,NH, 4r 1.4 90 121-123[40]
19 CH.,CHO Thiophene-2-aldehyde 4s 1.2 94 161-163[40]
20 CH,CHO Morpholine 4t 1.6 88 174-176[40]
21 2-CIC H,CHO Morpholine 4u 1.8 86 163-165[40]
22 3-CICH,CHO Morpholine 4v 1.4 90 160-162[40]
23 4-CIC H,CHO Morpholine 4w 1.2 92 155-157[40]
24 4-CH,0CH,CHO 3-NO,C,H,NH, 4x 1.6 88 173-175[43]

* Reaction condition — Reaction mediated by 20 % aq. solution of Acacia Concinna and 2-nahphtol as phenol
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Table 5- Synthesis of 2,3-dihydro-2-phenyl-
1H-naphtho[1,2-e][1,3] oxazine derivatives

. i Yield [M.P.(C)
Entry Amine Products| Time(h) (%)“* | [ref]
1 CHNH, 9a 2.1 90 4?[?1_7]
86-
2 | 4CHCHNH, | 9b 2| 9% | g
132-
3 3-NO,CH,NH, ¢ 28 82 134[47]
168-
4 | 4NOCHNH, | 9d | 29 | 80 | 5500
109-
5| 2NOCHNH, | 9e | 24 | 86 |} 500
136-
6 | 4-CICHNH, | of | 2.0 | 92 | 300,
118-
7 | 4BrCHNH, | 9g 2 %0 119141]
75-
8 |4-CHOCHNH,| 9h 211 9% 9
111-
9 C,H.NH, 102 2019 i3
10 |4-CH,OCHNH,| 10b 18 | 94 3?4(1)1(?)
2,4,6-tri- 76-
0| B HNH 10¢ L8 1 9% | 971n

“Isolated yield of the product. *All the products
are characterized by IR, 'H NMR and Mass

spectral data.
Conclusion

Inconclusion, we have introduced environmental
benign, efficient and economical catalyst as
aqueous extract of Acacia concinna pods for the
synthesis of Betti bases and oxazine derivatives.
The striking features of current methodology
are mild reaction conditions, high purity, short
reaction time, high yield of products and a simple
reaction workup procedure. Obtaining pure
products by simply filtering makes possibility
to approach for large scale production of Betti
bases and oxazine derivatives.

EXPERIMENTAL SECTION
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General

All chemicals were purchased from commercial
suppliers and were used without further
purification. Melting points were recorded on
Digital Electro thermal Melting point apparatus
(VEEGO, VMP-DS) and are uncorrected. The
completion of reactions was confirmed with
the help of Thin Layer Chromatography (TLC)
using pre-coated Silica gel 60 F,,, plates with
layer thickness 0.25nm purchased from Merck
Ltd. '"H-NMR was recorded on Varian-NMR
mercury 400 MHz spectrometer. Mass spectra
were recorded on Varian MAT 311 A at 70 ev.

General procedure for the preparation of
catalyst

A fine powder of Acacia concinna pods (20
g) in water (100 mL) was heated in a 250 mL
conical flask at 100°C for 20 min. The mixture
was filtered to remove all solid material and the
aqueous extract was collected. The prepared
extract has concentration 20% w/v.

General procedure for synthesis of 1-(a-amino
alkyl) 2-naphthol derivatives (4a-x)

A mixture of 2-naphthol (1 mmol), aldehyde
(1 mmol) and amine (I mmol) in surfactant
medium (20% w/v, 5 mL) was stirred at room
temperature for specified time shown in Table
4. After completion of reaction (as indicated
by TLC), reaction mixture was filtered using
Whatmann No.l filter paper. The product
collected was recrystallized by using proper
solvent and dried.

General procedure for synthesis of
2,3-dihydro-2-phenyl-1H-naphtho[1,2-e¢]
[1,3]oxazine derivatives (9a-h and 10a-c)

A mixture of 1-naphthol or 2-naphthol (1 mmol),

amine (1 mmol) and formaldehyde (2 mmol)
in surfactant medium (20% w/v, 5 mL) was
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stirred at room temperature for specified time
shown in Table 5. After completion of reaction
(as indicated by TLC), reaction mixture was
filtered using Whatmann No.1 filter paper. The
product collected was recrystallized by using
proper solvent and dried.

data

for

Spectroscopic
compounds

representative

1-(Phenyl(pipyridin-1-yl)methyl)naphthalen-
2-0l (4a)

White solid; Yield 85 %; mp: 192-194 °C; 1H
NMR (400MHz, CDCL ppm): 13.81 (bs, 1H),
7.98-8.01 (d, J = 8.8 Hz, 1H), 7.67-7.74 (d, J
—8.8Hz, 2H), 7.59-7.61 (m, 2H), 7.37-7.4 (t, J =
7.6 Hz, 1H), 7.19-7.35 (m, 5H), 7.06-7.09 (m,
1H), 5.28 (s, 1H), 2.35-2.50 (m, 4H), 1.45-1.55
(m, 6H). LCMS (ESI): m/z 318 (M+H")

1-[(3-nitrophenyl)(pyrrolidin-1-yl)methy]
naphthalen-2-o0l (4h)

White solid; Yield 94 %; mp:97-99-C; 1TH NMR
(400MHz, CDCI,,ppm): 8.53 (bs, 1H), 8.12-
8.14(d, /=8 Hz, 1H), 8.07-8.09 (d, J=7.6 Hz,
1H), 7.72-7.76 (t, 2H), 7.59-7.63 (t, 1H), 7.40-
7.44 (t, 1H), 7.23-7.26 (t, 1H), 7.11-7.13(m,
1H), 5.63 (s, 1H), 2.67 (m, 2H), 2.50 (m, 2H),
1.81 (m, 4H). LCMS (ESI): m/z 349 (M+H")

2-(4-chlorophenyl)-2,3-dihydro-1H-
naphtho[1,2-e[[1,3]oxazine (9f)

White solid; Yield 92 %; mp: 136-138-C; 1H
NMR (400MHz, CDCl,,ppm): 7.83-7.89 (dd,
2H), 7.70-7.73 (d, J=8.8 Hz, 1H), 7.52-7.56 (t,
1H), 7.37-7.41 (t, 1H), 7.25-7.28 (t, 2H), 7.20-
7.22 (d, J=9.2 Hz, 2H), 7.01-7.04 (d, /=8.8 Hz,
1H), 5.51 (s, 2H), 4.97 (s, 2H). LCMS (ESI):
m/z 296 (M+H")
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N-butylpyridinium heptachlorodialuminate as a
highly efficient catalyst for the synthesis of
polyhydroquinolines under solvent-free ultrasound
condition.

!Adinath S. Tambe, ?Sharad N. Shelke, 'Gopinath D. Shirole*
!Department of Chemistry, A.S.C. College, Rahata, Dist-Ahmednagar,
2Department of Chemistry, R.B.N.B. College, Shrirampur, Dist-Ahmednagar,
Affiliated to Savitribai Phule Pune University, Pune, India.
Abstract: A novel, simple and green protocol were adopted for the one pot synthesis of polyhydroquinoline
derivatives from heterocyclic aldehydes, dimedone, ethyl acetoacetate and ammonium acetate by ultrasound
irradiation at room temperature. The catalytic system is very effective for the bulkier aldehydes to give the
corresponding polyhydroguinoline derivatives in excellent yield (80-92%) and easy for isolation of the product.
This approach has the various benefits includes simple work-up procedure, excellent yields and environmentally
benign path. The structure of synthesized compounds was confirmed by analytical techniques such as FTIR,

1HNMR, 13C NMR and Mass spectrometry.
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Keywords:  3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehydes,  N-butylpyridinium  heptachlorodialuminate,

Ultrasound Irradiation, polyhydroquinoline, multicomponent reaction.
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1. Introduction

In recent years, lonic liquids have been widely employed as green alternatives to those of conventional
hazardous organic solvent. ILs has also been made significant growth in the catalytic processes. ILS has the
potential to exhibit low human toxicities as well as eco-toxicities. It has been employed for various organic
reactions include coupling reaction, hydrogenation, Diels-alder reaction, electrochemical reaction, esterification,
friedal-Craft reaction, multicomponent reaction, etc. as a catalyst or solvent.°

Heterocycles are of enormous significance in the design and discovery of new compounds for biological
applications.'*'? The polyhydroquinoline scaffolds are also an important group of nitrogen containing
heterocycle of extensive interest due to the significant structural design of the drugs for the treatment of
cardiovascular diseases as well as hypertension.'** They have also shows broad spectrum of biological activities
such as antidiabetic, antiatherosclerotic, antitumor, bronchodilator, geroprotective, hepatoprotective,
neuroprotectant, platelet anti-aggregratory activity, cerebral anti-ischemic activity in the treatment of Alzheimers
disease and chemosensitizers in tumor therapy.'®>2 The some important drugs containing 1,4-dihyropyridine

nucleus is given in below Figure 1.

NO,
MeO,C CO,Me MEOZC%O/\/N Me02 CO,Me
o]
N Me N Me ~""NH,

1. leedlplne 2. Nlcardlplne 3. Amlodipine

Cadiovascular agents effective in treatment of hypertension
Figure 1. lllustrations of 1, 4-Dihydropyridine containing drugs
In 1882, the scientist Hantzsch and et al. firstly synthesized 1,4-DHPs by MCR of aldehyde,
ethylacetoacetate and ammonia in AcOH under reflux condition in ethanol,>* whereas polyhydroquinolines have
been synthesized by using cyclic 1,3-dione instead of one mole ethyl acetoacetate. The various conventional and
non-conventional methods has been employed for the synthesis of polyhydroquinoline derivatives in
combination with different homogeneous as well as heterogeneous catalyst such as 5-pyrrolidin-2-yl-tetrazole,
Ni(0) nanoparticles,?® La,O3/TFE,? cerium (IV) ammonium nitrate (CAN),?® PPA-SiO2,% TiOz NPs,® Sn0,,%

SBA-15/SO3H,% HCIO4-Si02,® Gd(OTf)s,3* (bzacen)MnCl,*® Csz5Ho5PW12040,% [1-Vinyl-3-ethyl imidazolium
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iodide],¥” [TBA]2[W010],® bismuth(l1l) bromide,*® FesOs@chitosan,®® [MSAIM]HSO4,* [2-MPyH]OTf,*?
DSIMHS,* [Pyridine-SO3sH]CI,* [hmim]BF4,* [SBA-IL],*® molecular iodine*’ and Ni nanoparticle*® etc

In the last decades, ultrasound assisted synthesis is an important and well established technique, which
were proceeds via the formation and adiabatic collapse of the transient cavitations bubble. It is used as an
environmentally benign technique that is useful tool for achieving the green chemistry goals, helping to minimize
the waste formation and reduce energy requirements. It also displays smooth and cleaner reactions by improving
yields with homogeneous and heterogeneous processes.*%->2

In present work instead of simple benzaldehyde derivatives, we have used 4-formyl pyrazole as a
heterocyclic aldehyde for synthesis of polyhydroquinoline derivatives using N-butylpyridinium
heptachlorodialuminate as a catalyst in ethanol under stirring condition and ultrasound irradiation for appropriate

time. The syntheses of 3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehydes were carried out by Vilsmeier-Haack

reaction.®?

N-butylpyridinium
heptachlorodialuminate
/ EtOH

Stirring at RT
in sealed tube
5-6 h

(1 |) NN A
mmo N N Ar
o™
(1 mmol) @ mmol) \
CH,COONH, N
4 H
(1.5 mmol) 5a-j

N-butylpyridinium
heptachlorodialuminate
/ EtOH

Ultrasonication
at RT in sealed tube
15-2h

Scheme 1. Synthesis of Polyhydroquinolene derivatives (5a-j)

2. Experimental
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General procedure for the synthesis of polyhydroquinolene derivatives (5a-j)
2.1 Under stirring at room temperature

A 25 mL sealed tube was charged with 3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehyde 1 (1 mmol),
dimedone 2 (0.140 g, 1 mmol), ethyl acetoacetate 3 (0.130 g, 1 mmol), and NHsOAc 4 (1.5 mmol) in 10 mL of
ethanol. The sealed tube was placed in an ice bath to attain the temperature less than 10°C. The catalytic amount
of ionic liquid N-butylpyridinium heptachlorodialuminate was added. The sealed tube was capped and the
reaction mixture was stirred for suitable time using a magnetic stirrer at room temperature. The progress of the
reaction was monitored by TLC. After completion of the reaction, the content was poured into cold water; solid
crude product thus obtained was separated by filtration. The product was dried and purified by recrystallization
in n-hexane-ethyl acetate. The physical data of synthesized compounds are given in Table 2.
2.2 Under ultrasound irradiation at room temperature

A 25 mL sealed tube was charged with 3-aryl-1-phenyl-1H-pyrazole-4-carboxaldehyde 1 (1 mmol),
dimedone 2 (0.140 g, 1 mmol), ethyl acetoacetate 3 (0.130 g, 1 mmol), and NHsOAc 4 (1.5 mmol) in 10 mL of
ethanol. The sealed tube was placed in an ice bath to attain the temperature less than 10°C. The catalytic amount
of N-butylpyridinium heptachloro-dialuminate was added. The sealed tube was capped and the reaction mixture
was placed for ultra-sonication for suitable time at room temperature. The progress of the reaction was monitored
by TLC. After completion of the reaction, the content was poured in cold water; solid crude product thus
obtained was separated by filtration. The product was dried and purified by recrystallization in n-hexane-ethyl
acetate. The physical data of synthesized compounds are given in Table 2.
3. Results and Discussion

Initially, we were interested in developing a facile protocol for the synthesis of polyhydroquinoline
derivatives using ionic liquid N-butylpyridinium heptachlorodialuminate as catalyst. When 1-phenyl-3-p-tolyl-
1H-pyrazole-4-carbaldehyde 1 was treated with dimedone 2, ethylacetoacetate 3, and NHsOAc 4 by grinding and
stirring in ethanol solvent without catalyst, formation of polyhydroquinoline was not observed. Also in the water
and toluene the reaction did not proceed to any extent in the presence of a catalyst.
Table 1. Optimization of the reaction condition to synthesize ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-

0x0-4-(1-phenyl-3-p-tolyl-1H-pyrazol-4-yl)quinoline-3-carboxylate (5a)
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Entry | Catalyst/Solvent Reaction Condition Time Isolat(%z)Yield
1 No catalyst/SF Grinding 1h NR
2 No catalyst/EtOH Stirring at RT 12 h NR
3 100 mg IL-kit/SF Grinding 1h NR
4 50 mg IL-Kit/H.O Stirring at RT 5h NR
5 50 mg IL-Kit/EtOH Stirring at RT 5h 55
6 75 mg IL-Kit/EtOH Stirring at RT 5h 72
7 100 mg IL-Kit/EtOH Stirring at RT 5h 88
8 125 mg IL-Kit/EtOH Stirring at RT 5h 88
9 100 mg IL-Kit/Toluene | Stirring at RT 5h NR
10 | 100 mg IL-Kit/EtOH US Irradiation at RT 15h 90

Reaction condition: aldehyde 1 (1 mmol), Dimedone 2 (1 mmol), ethyl acetoacetate 3 (1 mmol),
NH4OAc 4 (1.5 mmol) and 0-125 mg IL-kit

It was interesting to find that, the reaction was proceeding by simply stirring in ethanol at
room temperature catalyzed by 50mg of N-butylpyridinium heptachlorodialuminate in low yield.
However, by optimizing the amount of catalyst such as 50, 75, 100, 125 and optimum solvent
quantity, it was possible to obtain polyhydroquinolines in good vyields. Thus, the
polyhydroquinoline derivative (5a) was obtained in excellent yield (88%) with high selectivity in
the presence of 100 mg of ionic liquid by simply stirring at room temperature.

When the same model reaction was carried out under ultrasound irradiation at room
temperature in the presence of N-butylpyridinium heptachloro-dialuminate in ethanol as solvent,
the desired polyhydroquinoline (5a) was obtained in excellent yield (90%). Among all the
systems studied, a combination of ionic liquid in ethanol was found to be the best preference,
which was taken for synthesis of further derivatives.

To evaluate the efficiency and the applicability of the procedure, a variety of substituted
heterocyclic aldehydes 1a-j were used to give the corresponding polyhydroquinoline derivatives

5a-j in good yields (80-92%) under optimized conditions.
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The substrate with electron donating as well as electron withdrawing groups reacts smoothly to afford the
product with excellent yield and selectivity. Also under the ultrasound irradiation yield of the product was

increased with a reduction of reaction time than the stirring method. The data of synthesized polyhydroquinoline

derivatives are given in Table 2.

Table 2. Synthesis of polyhydroquinoline derivatives (5a-j) using  N-butylpyridinium
heptachlorodialuminate.
Reaction Time o
Entry |  Ar— Broduct (hrs) Yield (%) M.P.
Group Stirring | US at | Stirring | USat | (°C)
at RT RT at RT RT
224-
5a 5 1.5 88 90 296
CH;
5b 5 15 90 90 218
H
5¢c 55 15 84 84 206
F
256-
5d 55 15 86 88 258
Cl
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262-
5e 6 2 88 92 264
5f 6 2 84 85 300<
196-
5¢ 5.5 1.5 88 92 108
5h 6 2 82 82 300<
5i 6 2 82 84 300<
. 226-
5] 5.5 1.5 82 86 298
F
Reaction condition: aldehyde 1 (1 mmol), dimedone 2 (1 mmol), ethyl acetoacetate 3 (1 mmol),
NH.OAc 4 (1.5 mmol) and 100 mg IL-kit in 10 mL ethanol.
4. Discussion of Spectral data of Synthesized Compounds
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxo-4-(1-phenyl-3-p-tolyl-1H-pyrazol-4-yl)quinoline-3-

carboxylate (Table 2, Entry 5a).
The product was obtained as white solid: mp 224-226°C; FT-IR (KBr) v: 3273, 3199, 3071, 2957, 1737,

1686, 1598, 1488, 1449, 1390, 1212, 1169, 1025, 830, 740; *H NMR (DMSO-ds, 400 MHz) 6= 0.69 (t, J=6.0
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Hz, 3H, -CHs), 0.99 (s, 3H, -CHs), 1.05 (s, 3H, -CH3), 2.09 (s, 2H, -CH2-), 2.24 (s, 3H, -CHa), 2.39 (s, 5H, -
CHa- & -CH3), 3.74 (m, J=6.0 Hz, 2H, -CH2-), 5.10 (s, 1H, -CH-), 7.24 (d, J=6.2 Hz, 3H, Ar-H), 7.44 (t, 2H, Ar-
H), 7.72 (d, J=7.2 Hz, 2H, Ar-H), 7.93 (s, 1H, Ar-H, Pyrazole ring-H), 7.96 (d, J=7.0 Hz, 2H, Ar-H), 8.98 (s,
1H, NH); BC NMR (DMSO-ds, 100 MHz) &: 13.53, 18.07, 20.90, 26.16, 27.10, 28.77, 32.17, 50.41, 58.45,
105.06, 110.37, 117.84, 125.60, 127.06, 128.26, 128.35, 129.21, 129.26, 131.65, 136.25, 139.25, 143.49,
149.49, 150.05, 166.70, 194.62; MS(ESI m/z %): 518.25 [M+Na]".
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxo0-4-(1,3-diphenyl-1H-pyrazol-4-yl)quinoline-3-carboxylate
(Table 2, Entry 5b).

The product was obtained as white solid: mp 218°C; FT-IR (KBr) v: 3275,3180, 3068, 2955, 1739, 1698,
1650, 1599, 1542, 1495, 1381, 1213, 1148, 1074, 959, 752; *H NMR (DMSO-ds, 400 MHz) §: 0.64 (t, J=5.6 Hz,
3H, -CHs), 0.97 (s, 3H, -CHs), 1.04 (s, 3H, -CH3), 2.05 (s, 2H, -CH2-), 2.08 (s, 3H, -CHs), 2.31 (s, 2H, -CHy-),
3.72 (q, J=5.6 Hz, 2H, -CH-), 5.10 (s, 1H, -CH-), 7.27 (tLH, Ar-H), 7.39 (t, 1H, Ar-H), 7.45-7.49 (m, 4H, Ar-H),
7.78 (m, 2H, Ar-H), 8.04 (s, 1H, Ar-H, Pyrazole ring-H), 8.08 (d, 2H, Ar-H), 9.05 (s, 1H, NH); *C NMR
(DMSO-dg, 100 MHZ) &: 14.14, 18.60, 26.65, 27.60, 29.22, 32.72, 50.85, 58.99, 105.26, 110.67, 118.47, 126.40,
127.80, 128.03, 128.37, 128.98, 129.93, 130.38, 135.01, 139.90, 144.28, 150.18, 150.50, 167.22, 195.28;
MS(ESI m/z %): 504.32 [M+Na]".
ethyl 4-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-
3-carboxylate (Table 2, Entry 5c).

The product was obtained as white solid: mp 206°C; FT-IR (KBr) v: 3269, 3204, 3074, 2958, 1687,
1645, 1628, 1599, 1526, 1486, 1377, 1211, 1079, 844, 741; 'H NMR (DMSO-ds, 400 MHz) &: 0.75 (t, J=6.8 Hz,
3H, -CHs3), 0.92 (s, 3H, -CHa), 1.02 (s, 3H, -CH3), 2.17 (s, 2H, -CH>-), 2.22 (s, 3H, Ar-CHj3), 2.41 (s, 2H, -CH>-
), 3.79 (g, J=6.8 Hz, 2H, -CH>-), 5.09 (s, 1H, -CH-), 7.34 (m, 1H, Ar-H), 7.45 (m, 3H, Ar-H), 7.83 (m, 2H, Ar-
H), 7.97 (m, 2H, Ar-H), 8.14 (m, 2H, Ar-H and Pyrazole ring-H), 9.13 (s, 1H, NH).
ethyl 4-(3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-
3-carboxylate (Table 2, Entry 5d).

The product was obtained as white solid: mp 256-258°C; *H NMR (DMSO-ds, 400 MHz) &: 0.72 (t, 3H, -

CHs), 0.98 (s, 3H, -CHs), 1.06 (s, 3H, -CHa), 2.09 (s, 2H, -CHy-), 2.22 (s, 3H, Ar-CHs), 2.39 (s, 2H, -CH2-), 3.77
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(m, 2H, -CHy-), 5.07 (s, 1H, -CH-), 7.25 (s, 1H, Ar-H), 7.45 (s, 4H, Ar-H), 7.73 (s, 2H, Ar-H), 7.95 (s, 1H,
Pyrazole ring-H), 8.14 (d, J=7.2 Hz 2H, Ar-H), 9.02 (s, 1H, NH); *C NMR (DMSO-ds, 100 MHz) &: 13.54,
18.16, 26.21, 27.07, 28.75, 32.20, 50.35, 58.53, 110.36, 117.98, 125.81, 127.41, 127.71, 129.19, 129.96, 130.04,
132.21, 133.30, 139.32, 143.80, 148.72, 149.52, 166.59, 194.74; MS(ESI m/z %): 538.18 [M+Na]".
ethyl 4-(3-(4-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-
3-carboxylate (Table 2, Entry 5e).

The product was obtained as white solid: mp 262-264°C; FT-IR (KBr) v: 3383, 3206, 3068, 2960, 1687,
1645, 1598, 1501, 1486, 1378, 1278, 1212, 1075, 961, 835; *H NMR (DMSO-ds, 400 MHz) §: 0.72 (t, J=6.0 Hz,
3H, -CH3), 0.91 (s, 3H, -CH3), 1.04 (s, 3H, -CH3), 2.16 (s, 2H, -CHa-), 2.23 (s, 3H, Ar-CHz), 2.34 (m, 2H, -CH,-
), 3.81 (g, J=6.0 Hz, 2H, -CH2-), 5.10 (s, 1H, -CH-), 7.32 (t, J=6.0 Hz, 1H, Ar-H), 7.47 (m, 2H, Ar-H), 7.73-7.82
(m, 3H, Ar-H), 7.99 (m, 2H, Ar-H), 8.19 (s, 1H, Ar-H, Pyrazole ring-H), 8.41 (m, 1H, Ar-H), 9.11 (s, 1H, NH).
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-4-(3-(4-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)-5-oxoquinoline-3-
carboxylate (Table 2, Entry 5f).

The product was obtained as white solid: mp 300°C<; FT-IR (KBr) v: 3267, 3199, 3073, 2980, 1691,
1646, 1599, 1521, 1487, 1379, 1342, 1212, 1065, 866; *H NMR (DMSO-ds, 400 MHz) &: 0.67 (t, J=5.6 Hz, 3H, -
CHs), 0.95 (s, 3H, -CHs), 1.04 (s, 3H, -CHa), 2.00 (s, 2H, -CHy-), 2.24 (s, 3H, Ar-CHs), 2.41 (s, 2H, -CH,-), 3.73
(g, J=5.6 Hz, 2H, -CH2-), 5.09 (s, 1H, -CH-), 7.33 (t, J=6.0 Hz, 1H, Ar-H), 7.49 (m, 2H, Ar-H), 7.83 (d, J=6.0
Hz, 2H, Ar-H), 8.17 (s, 1H, Ar-H, Pyrazole ring-H), 8.36 (d, J=7.2 Hz, 2H, Ar-H), 8.43(d, J=7.2 Hz, 2H, Ar-H),
9.14 (s, 1H, NH).
ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxo-4-(1-phenyl-3-(thiophen-2-yl)-1H-pyrazol-4-yl)quinoline-3-
carboxylate (Table 2, Entry 5g).

The product was obtained as white solid: mp 196-198°C; FT-IR (KBr) v: 3273, 3180, 3069, 2954, 1698,
1642, 1599, 1494, 1381, 1309, 1278, 1212, 1148, 1074, 959, 749; 'H NMR (DMSO-ds, 400 MHz) &: 0.75 (t,
J=5.6 Hz, 3H, -CHj3), 0.92 (s, 3H, -CHz), 1.03 (s, 3H, -CHa), 2.10 (s, 2H, -CH>-), 2.26 (s, 3H, Ar-CHs), 2.40 (s,
2H, -CHy-), 3.81 (q, J=5.6 Hz, 2H, -CHy-), 5.14 (s, 1H, -CH-), 7.18 (m, 1H, Ar-H), 7.28 (t, 1H, Ar-H), 7.47 (m,
2H, Ar-H), 7.53 (m, 1H, Ar-H), 7.69 (d, 2H, Ar-H), 8.08 (s, 1H, Pyrazole ring-H), 8.13 (m, 1H, Ar-H), 9.09 (s,

1H, NH); 3C NMR (DMSO-ds, 100 MHz) 5:14.03, 18.72, 26.73, 27.33, 29.32, 32.71, 50.77, 59.28, 105.09,
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110.85, 118.45, 125.59, 126.51, 127.11, 127.91, 128.57, 129.95, 130.49, 136.17, 139.63, 144.64, 145.00, 149.87,
167.28, 195.06; MS(ESI m/z %): 510.28 [M+Na]*.
ethyl 4-(3-(4-fluoro-3-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7, 7-trimethyl-5-
oxoquinoline-3-carboxylate (Table 2, Entry 5h).

The product was obtained as white solid: mp 300°C<; FT-IR (KBr) v: 3383, 2981, 1687, 1645, 1588,
1541, 1473, 1380, 1214, 1069, 960; *H NMR (DMSO-ds, 400 MHz) &: 0.72 (t, J=5.6 Hz, 3H, -CHs), 0.95 (s, 3H,
-CHs), 1.04 (s, 3H, -CH3), 2.19 (s, 2H, -CH2-), 2.25 (s, 3H, Ar-CHs), 2.40 (m, 2H, -CHz-), 3.79 (q, J=5.6 Hz, 2H,
-CHg-), 5.01 (s, 1H, -CH-), 7.29 (m, 1H, Ar-H), 7.49 (m, 3H, Ar-H), 7.81 (m, 2H, Ar-H), 8.11 (m, 2H, Ar-H and
Pyrazole ring-H), 8.50 (m, 1H, Ar-H), 9.11 (s, 1H, NH).
ethyl 4-(3-(3,5-difluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-
oxoquinoline-3-carboxylate (Table 2, Entry 5i).

The product was obtained as white solid: mp 300°C<; FT-IR (KBr) v: 3273, 3203, 3076, 2962, 1686,
1643, 1625, 1595, 1539, 1480, 1377, 1209, 1115, 985, 743; *H NMR (DMSO-ds, 400 MHz) &: 0.71 (t, J=5.6 Hz,
3H, -CHa), 0.95 (s, 3H, -CH3), 1.04 (s, 3H, -CHs), 2.20 (s, 2H, -CH2-),2.24 (s, 3H, Ar-CHz), 2.42 (m, 2H, -CHa-),
3.80 (g, J=5.6 Hz, 2H, -CHy-), 5.03 (s, 1H, -CH-), 7.28-7.32 (m, 2H, Ar-H), 7.48 (t, 2H, Ar-H), 7.81 (d, 2H, Ar-
H), 7.92 (m, 2H, Ar-H), 8.12 (s, 1H, Ar-H, Pyrazole ring-H), 9.17 (s, 1H, NH).
ethyl 4-(3-(3-bromo-4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-
oxoquinoline-3-carboxylate (Table 2, Entry 5j).

The product was obtained as white solid: mp 224-226°C; FT-IR (KBr) v: 3282, 3228, 3084, 2962, 1696,
1633, 1601, 1541, 1487, 1439, 1376, 1209, 1066, 959, 750; 'H NMR (DMSO-ds, 400 MHz) &: 0.73 (t, J=5.6 Hz,
3H, -CHs3), 0.94 (s, 3H, -CH3), 1.03 (s, 3H, -CH3), 2.19 (s, 2H, -CH>-), 2.24 (s, 3H, Ar-CHj3), 2.38 (m, 2H, -CH>-
), 3.78 (q, J=5.6 Hz, 2H, -CH,-), 5.01 (s, 1H, -CH-), 7.31 (t, J=6.0 Hz, 1H, Ar-H), 7.49 (m, J=6.0 and 4.8 Hz, 2H,
Ar-H), 7.74-7.84 (m, 3H, Ar-H), 8.17 (s, 1H, Ar-H, Pyrazole ring-H), 8.54 (m, 1H, Ar-H), 8.92 (m, 1H, Ar-H),
9.14 (s, 1H, NH).
5. Conclusion

In conclusion, we have successfully demonstrated a novel method for the one pot synthesis of

polyhydroquinoline derivatives from heterocyclic aldehydes, dimedone, ethyl acetoacetate and ammonium
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acetate by simple stirring and ultrasound irradiation at room temperature. The catalytic system is very effective

for the bulkier aldehydes to give the corresponding polyhydroquinoline derivatives in excellent yield (80-92%)

and easy for isolation of the product. This approach has the various benefits includes simple work-up procedure,

excellent yields and environmentally benign path.
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A series

of 3-methyl-4-((3-aryl-1-phenyl-1H-pyrazol-4-yl)methylene)isoxazol-5(4H)-one derivatives

have been

efficiently synthesized by environmentally benign, one-pot three component condensation of substituted 1,3-diaryl-1H-
pyrazole-4-carboxyaldehyde, B-keto ester and hydroxyl amine hydrochloride in the presence of ionic liquid [HNMP][HSO,]
as a catalyst in ethanol. These derivatives have been synthesized by conventional, ultrasound and microwave irradiation
methods. The combination of ionic liquid with ultrasound as well as microwave irradiation makes the protocol fascinating
and environmentally benign. In addition, it has several benefits such as simple work-up procedure, clean reaction profile,

short reaction time and good yields.

Keywords: 1,3-Diaryl-1H-pyrazole-4-carboxyaldehyde, isoxazolone, ionic liquid, ultrasound, microwave

Recently ionic liquids (ILs) have grown interest in
diverse areas of chemistry; because of considerable
interest as eco-friendly reaction solvent and catalyst in
the organic synthesis. They exhibit significant
properties such as negligible vapor pressure, broad
liquid range, non-flammability, adequate ionic
conductivity, potentially recyclable properties and
capacity to dissolve a variety of organic and inorganic
solids. Acidic ionic liquids have been employed in
divergent areas due to their fascinated physical and
chemical properties. [HNMP]J[HSO4] is also a
brgnsted acidic ILs has successfully used in various
organic reactions such as cyclocondensations
reactions, Oxa-Michael addition, Prins reaction and
trans-esterification reactions'™.

Literature survey revealed that, the isoxazol-5(4H)-
ones and their derivatives have vital importance in
divergent areas such as organic synthesis, liquid
crystalline materials, filter dyes in photographic films,
light-conversion molecular devices, optical storage
and nonlinear optical research’''. The isoxazol-
5(4H)-ones scaffold bearing both nitrogen and oxygen
atoms are an important class of five member
heterocycles, which display good pharmaceutical and
biological activities'> . It is considered a major core
in the discovery of protein kinase inhibitors, which is
playing an important role in the growth of

chemotherapeutic agents'* '>. They also show
significant  analgesic, antibacterial, anti-HIV,
antifungal, anti-inflammatory, anti-mycobacterial,

anticancer, antioxidant, antitumor, antiprotozoal, anti-
tubercular, nematicidal and antiviral activities'®?.
The some important illustrations of isoxazol-5(4H)-
one nucleus containing agents are shown in Figure 1.
Several protocols have been studied in the
literature for the synthesis of isoxazol-5(4H)-one and
their analogues. Among them some illustrations are
N-bromosuccinimide (NBS)”, Ag/Si0,,
phthalimide-N-oxyl salts (POPINO and TBAPINO)’',
NaOAc/visible light32, boric acid®, catalyst free™,
citric acid®, NaH,PO,*, pyridine/reﬂux”, sodium
benzoate38, sodium  saccharin®, pyridine/US40,
pottasium phthalimide*’, sodium sulfide™,
H;PW 1,04, clinoptilolite, nano Fe,05%, etc.
Ultrasound (US) and Microwave (MW) assisted
transformations are well established class of synthetic
organic chemistry. The significant benefit of MW and
US irradiated organic synthesis is of rapidly synthesize
library of organic compounds with improved yields
and selectivities. The MW and US assisted
multicomponent reaction with various green catalysts
such as ionic liquids, nano-particles, vitamins and
zeolites etc. makes protocol more interesting,

fascinating and environmentally benign**>*.
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In view of biologial importance of isoxazolone
nuclues as well as green approach of ILs in the
multicomponent reaction and continution of our work
in this field”™’; we have described the synthesis of
isoxazolone  derivatives by  multi-component
condensation of  substituted 1,3-diphenyl-1H-
pyrazole-4-carboxyaldehyde (1), fS-keto ester (2),
hydroxylamine hydrochloride (3) and 100 mg of N-
Methyl-2-Pyrrolidonium Hydrogen Sulphate
[HNMP][HSO4].

Results and Discussion

Initially, we examined the model reaction between
1-phenyl-3-p-tolyl-1H-pyrazole-4-carbaldehyde 1a,
ethyl acetoacetate 2, hydroxyl amine hydrochloride 3
under different conditions. A literature study of
solvents indicated that ethanol is the most suitable
reaction medium for the synthesis of isoxazolone
derivatives. When the reaction was conducted at room
temperature with constant stirring, reaction did not
proceed with and without catalyst. The reaction
proceeds with good results under reflux condition.
Additional experimental study revealed that the
required catalyst amount was found to be 100 mg for

LN
.
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H
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better yield (Entry 7). The results obtained during
optimization are summarized in Table L

For comparison, reactions were also carried out
under US and MW conditions. As expected, USI
(Entry 10) and MWI (Entry 12) assisted synthesis
required shorter reaction time and higher yield as
compared to conventional heating.

After the determination of the optimized conditions,
we twisted our consideration in the direction of studying
the scope of the method. The isoxazolone derivatives
with both electron-donating and electron-withdrawing
substituent on the aromatic ring were tolerated and
afforded high yields (Table II).

Experimental Section

The physical constants were recorded in an open
capillary and are uncorrected. IR spectra were
recorded on a Perkin-Elmer FTIR spectrophotometer.
The 'H NMR spectrums were recorded on a Brucker
Avance II 400MHz in DMSO and "C NMR was
recorded on 100MHz in DMSO. Mass spectra were
recorded on a Finnigan Mass spectrometer. TLC was
carried out on pre-coated silica gel Al-plates to check
the purity of the compounds.

Merocyanine dye

Figure 1 — Isoxazol-5(4H)-ones nucleus containing drugs

Table I — Optimization of reaction condition to synthesize isoxazolone derivative 4a

fes
2
<

Catalyst/ Solvent
No catalyst/ Solvent free
No catalyst/ EtOH
100 mg [HNMP][HSO,]/ SF
100 mg [HNMP][HSO,]/ EtOH
50 mg [HNMP][HSO,]/ EtOH
75 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH
125 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH
]
]

O 0 9 N Lt AW N~

[
— o

100 mg [HNMP][HSO,]/ EtOH
100 mg [HNMP][HSO,]/ EtOH

—_
[ 8]

Reaction Condition Time Yield (%)
Stirring at RT 2h NR
Stirring at RT 2h NR
Stirring at RT 2h NR
Stirring at RT 2h NR
Reflux 4h 25
Reflux 4h 64
Reflux 4h 70
Reflux 4h 72
USI atRT 30 min Trace
USI at 45°C 30 min 80
MWTI at 140 W 10 min 15
MWI at 210 W 5 min 82

Reaction Conditions: 1-phenyl-3-p-tolyl-1H-pyrazole-4-carbaldehyde 1a (1 mmol), Ethyl acetoacetate 2 (1 mmol), hydroxyl amine

hydrochloride 3 (1 mmol) and 50-125 mg [HNMP][HSO,]
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Table II — Synthesis of isoxazolone derivatives 4a-k using [HNMP][HSO,] as a catalyst

Entry Ar- R- Reaction Time (min.) Yield (%) m.p. in (°C)
Group Group Reflux usS MW Reflux usS MW

4a -CH;, 240 30 5 70 80 82 210
HaC §

4b -CH; 240 28 4 71 80 81 208
H {

4c . i:> % -CH; 270 34 6 68 78 80 204

4d ol ::: % -CH; 240 30 4 74 82 82 228

4e -CH; 240 30 5 72 80 80 234
Br %

4f -CH; 270 32 6 68 75 75 268
O.N §

4g Q/%Z -CH; 240 28 4 74 82 84 192
\ S

4h -CH;, 300 32 6 68 76 78 196
F {
OoN

4i . ;:; % -CH; 300 30 6 70 80 82 226

Br

4j R -CH; 300 32 5 72 78 83 224

F
-CF; 240 30 4 72 80 80 160

4k HiC @%

Reaction Condition- Substituted 1,3-diphenyl-1H-pyrazole-4-carbaldehyde 1 (1 mmol), Ethyl acetoacetate 2 (1 mmol), hydroxyl amine
hydrochloride 3 (1 mmol), 100 mg [HNMP][HSO,] and 10 mL ethanol.

The precursor 1,3-diaryl-1H-pyrazole-4-
carboxyaldehyde were synthesized by Vilsmeier
Haack formylation reaction®, whereas the catalyat
[HNMP][HSO4] was prepared and purified as
reported by B. M. Bhanage and co-authors".

General Procedure for the Synthesis of
Isoxazolone derivatives 4(a-k) Under Conventional
Reflux Condition

A mixture equimolar quantities of 1,3-diaryl-1H-
pyrazole-4-carboxyaldehyde 1 (1 mmol), f-keto ester
2 (1 mmol), hydroxyl amine hydrochloride 3 (1
mmol) and 100 mg of [HNMP][HSO,] was placed in
a 100 mL round bottom flask containing 10 mL of
EtOH. Then the reaction mixture was refluxed for
appropriate time. The progress of the reaction was

monitored by TLC. After completion of the reaction,
the content were cooled to room temperature, solid
product thus obtained was separated by filtration. The
crude product was washed by cold ethanol to get pure
product (Scheme I).

Under Ultra Sound Irradiation

A mixture equimolar quantities of substituted 1,3-
diphenyl-1H-pyrazole-4-carbaldehyde 1 (1 mmol),
f-keto ester 2 (1 mmol), hydroxyl amine
hydrochloride 3 (1 mmol) and 100 mg of Ionic liquid
[HNMP][HSO,] was taken in a 100 mL round bottom
flask containing 10 mL of EtOH. The reaction
mixture was placed for US irradiation at 45°C for
appropriate time. The progress of the reaction was
monitored by TLC. After completion of the reaction,
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MW/210 W

[HNMP] [HSO, ]/ EtOH
4 - 6 min

Ar
Né\/(o Ar
N/ ‘ =
@ H HyN-OH. HCl  Reflux Condition N\ R
1 + 3 > \
? 8 00 o
RMO/\ -ovl min 4(a-k)
2

Us)H)

[HNMP] [HSO,]/ EtOH
25-35 min

Scheme I — Synthesis of isoxazolone derivatives

the content were cooled to room temperature, solid
product thus obtained was separated by filtration. The
crude product was washed with cold ethanol to get
pure product (Scheme I).

Under Microwave Irradiation

A mixture equimolar quantities of substituted 1,
3-diphenyl-1H-pyrazole-4-carbaldehyde 1 (Immol),
f-keto ester 2 (1 mmol), hydroxyl amine
hydrochloride 3 (Immol) and 100 mg of Ionic liquid
[HNMP][HSO,] was taken in a 100 mL round bottom
flask containing 10 mL of EtOH. The reaction
mixture was subjected for MW irradiation at level 2
(210 W) for appropriate time. The progress of the
reaction was monitored by TLC. After completion of
the reaction, the content were cooled to room
temperature, solid product thus obtained was
separated by filtration. The crude product was washed
with cold ethanol to get pure product (Scheme I).

Spectral Data of Synthesized Compounds
3-methyl-4-((1-phenyl-3-p-tolyl-1H-pyrazol-4-
yl) methylene)isoxazol-5(4H)-one, 4a: Pale Yellow
Solid; m.p. 210°C; FT-IR (KBr) v: 3145, 2980, 1735,
1612, 1599, 1532, 1507, 1454, 1231, 1122, 996, 873,
757; 'H NMR (DMSO-d;, 400 MHz): § 2.24 (s, 3H, -
CH,), 2.42 (s, 3H, -CH3), 7.41 (d, 2H, Ar-H), 7.49 (t,
1H, Ar-H), 7.61-7.68 (m, 5H, Ar-H), 7.92 (s, 1H,
Pyrazole ring-H), 7.94 (d, 1H, Ar-H), 9.87 (s, 1H,

vinylic proton); BC NMR (DMSO-ds;, 100 MHz): &
10.89, 20.89, 114.73, 115.09. 116.62, 127.61, 128.24,
129.11, 129.66, 129.97, 133.48, 138.37, 139.18,
139.95, 149.25, 161.70, 168.93; MS: m/z = 344.39
[M+17".

3-methyl-4-((1,3-diphenyl-1H-pyrazol-4-yl) methyle
ne)isoxazol-5(4H)-one, 4b: Pale Yellow Solid; m.p.
208°C; FT-IR (KBr) v: 3148, 3057, 2982, 1735, 1613,
1599, 1517, 1502, 1447, 1335, 1222, 1128, 994, 872,
704; '"H NMR (CDCls, 400 MHz): & 2.24 (s, 3H, -
CH,), 7.44 (t, 1H, Ar-H), 7.52-7.61 (m, 6H, Ar-H),
7.67 (m, 2H, Ar-H), 7.92 (m, 2H, Ar-H and Pyrazole
ring-H), 10.03 (s, 1H, vinylic proton); MS: m/z =
330.53 [M+1]".

4-((3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)m
ethylene)-3-methylisoxazol-5(4H)-one, 4c: Pale
Yellow Solid; m.p. 204°C; 'H NMR (CDCl;, 400
MHz): & 2.243 (s, 3H, -CH3), 7.29 (t, 2H, Ar-H), 7.44
(t, 2H, Ar-H), 7.49-7.69 (m, 4H, Ar-H), 7.90 (m, 2H,
Ar-H and Pyrazole ring-H), 10.01 (s, 1H, vinylic
proton); MS: m/z = 348.34 [M+1]".

4-((3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)m
ethylene)-3-methylisoxazol-5(4H)-one, 4d: Pale
Yellow Solid; m.p. 228°C; '"H NMR (DMSO-d;, 400
MHz): 6 2.31 (s, 3H, -CH3), 7.26 (t, 2H, Ar-H), 7.42-
7.45 (m, 2H, Ar-H), 7.53-7.57 (m, 5H, Ar-H), 7.89 (s,
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1H, Pyrazole ring-H), 9.98 (s, 1H, vinylic proton);
MS: m/z = 364.27 [M+1]".

4-((3-(4-bromophenyl)-1-phenyl-1H-pyrazol-4-

yl)methylene)-3-methylisoxazol-5(4H)-one, 4e: Pale
Yellow Solid; m.p. 234°C; '"H NMR (CDCl;, 400
MHz): § 2.25 (s, 3H, -CH3;), 7.46 (t, 2H, Ar-H), 7.55
(m, 4H, Ar-H), 7.72 (m, 2H, Ar-H), 7.89 (m, 2H, Ar-
H and Pyrazole ring-H), 10.04 (s, 1H, vinylic proton).

3-methyl-4-((3-(4-nitrophenyl)-1-phenyl-1H-pyraz
ol-4-yl)methylene)isoxazol-5(4H)-one, 4f: Pale
Yellow Solid; m.p. 268°C; '"H NMR (DMSO-dg, 400
MHz): 6 2.27 (s, 3H, -CH3), 7.47 (t, 2H, Ar-H), 7.49-
7.56 (m, 3H, Ar-H), 7.78 (dd, J = 4.0 Hz, 2H, Ar-H),
8.04 (s, 1H, Pyrazole ring-H), 8.26 (dd, J = 4.0 Hz,
2H, Ar-H), 9.97 (s, 1H, vinylic proton); MS: m/z =
375.19 [M+1]".

3-methyl-4-((1-phenyl-3-(thiophen-2-yl)-1H-pyraz

ol-4-yl)methylene)isoxazol-5(4H)-one, 4g: Pale
Yellow Solid; m.p. 192°C; FT-IR (KBr) v: 3145,
3109, 2982, 1744, 1613, 1530, 1498, 1460, 1221,
1128; '"H NMR (DMSO-ds, 400 MHz): & 2.31 (s, 3H,
-CH,3), 7.28 (m, 1H, Ar-H), 7.48 (m, 1H, Ar-H), 7.61
(m, 2H, Ar-H), 7.68 (m, 1H, Ar-H), 7.77 (m, 1H, Ar-
H), 7.81 (s, 1H, Pyrazole ring-H), 7.88 (m, 2H, Ar-H),
9.86 (s, 1H, vinylic proton); “C NMR (DMSO-d;,
100 MHz): 6 10.94, 114.85, 115.24. 119.41, 128.17,
128.39, 128.46, 128.70, 129.80, 131.84, 133.53,
138.10, 138.66, 150.33, 161.42, 168.79; MS: m/z =
336.35 [M+1]".

4-((3-(4-fluoro-3-nitrophenyl)-1-phenyl-1H-pyrazo 1-
4-yl)methylene)-3-methylisoxazol-5(4H)-one, 4h:
Pale Yellow Solid; m.p. 196°C; '"H NMR (DMSO-d,
400 MHz): 6 2.28 (s, 3H, -CH3), 7.40 (s, 1H, Ar-H),
7.47 (t, 1H, Ar-H), 7.53-7.59 (m, 3H, Ar-H), 7.89 (d,
J =4.0 Hz, 2H, Ar-H), 8.00 (s, 1H, Pyrazole ring-H),
8.39 (dd, J = 4.0 Hz, 1H, Ar-H), 10.03 (s, 1H,
vinylic proton).

4-((3-(3-bromo-4-fluorophenyl)-1-phenyl-1H-pyra
zol-4-yl)methylene)-3-methylisoxazol-5(4H)-one, 4i:
Pale Yellow Solid; m.p. 226°C; '"H NMR (CDCls,
400 MHz): 6 2.26 (s, 3H, -CH;), 7.34 (t, 1H, Ar-H),
7.40 (d, 1H, Ar-H), 7.46 (t, 1H, Ar-H), 7.57 (m, 3H,
Ar-H), 7.90 (m, 3H, Ar-H and Pyrazole ring-H),
10.00 (s, 1H, vinylic proton).

4-((3-(3,5-difluorophenyl)-1-phenyl-1H-pyrazol-4-yl) meth-
ylene)-3-methylisoxazol-5(4H)-one, 4j: Pale Yellow Solid;
m.p. 224°C; FT-IR (KBr) v: 3148, 3077,2977, 1729, 1605, 1505,
1434, 1338, 1229, 1125, 992, 860, 794; 'H NMR (CDCl;, 400
MHz) &: 2.28 (s, 3H, -CHj), 7.02 (m, 1H, Ar-H), 7.21 (m, 2H, Ar-
H), 7.46 (m, 2H, Ar-H), 7.57 (t, 2H, Ar-H), 7.89 (m, 2H, Ar-H
and Pyrazole ring-H), 10.01 (s, 1H, vinylic proton); MS: m/z =
366.30 [M+1]".

Conclusion

We have developed a green protocol for the one-pot
synthesis of isoxazolone derivatives using [HNMP][HSO,] as
an efficient catalyst. The series of isoxazolone d4(a-k)
derivatives was synthesized from various 1,3-diaryl-1H-
pyrazole-4-carboxyaldehyde, aceto-acetic ester and hydroxyl
amine hydrochloride in ethanol by conventional reflux
condition, US, and MW irradiation for suitable time. It was
found that, the US and MW assisted reaction in
[HNMP][HSO,] provides several benefits as compared with
the conventional method. This fascinating US and MW
assisted protocol was offered the simple work-up procedure,
short reaction time, excellent yield with the environmentally
benign approach and a significant contribution in green
technology.

Supplementary Information
Supplementary information is available in the
website http://nopr.niscair.res.in/handle/123456789/60.
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Abstract- The Lead Sulphide (PbS) nanoparticles are creating interests among the
scientific community because of its applications as tuneable infrared detectors, bulk
hybrid solar cells, solid state laser, biological sensing application etc. Various synthesis
techniques are utilized to synthesize Lead Sulphide material which requires hazardous
chemicals, cumbersome vacuum techniques and large instrumentation. In the current
work, the simple chemical bath deposition technique is used. The as synthesized and
annealed PbS films were characterized using X-ray diffraction, UV-visible
spectroscopy. The J-V characteristic of annealed films are showing better Schottky

behaviour under IR illumination and hence suitable IR detector application.

Keywords-PbS, XRD, UV-Visible, Chemical Bath Deposition, J-V characteristics

Introduction:

The semiconductor thin film has been studied by the researchers because of their
uses in photo catalysis, nonlinear optics, optoelectronics, energy conversion, and
microelectronics industries [1-3]. PbS is direct band gap of 0.41 eV [4] and belongs to
the group 1V-VI, with its exciton Bohr radius of 18 nm at room temperature. PbS is used
in Sensors [5], photography [6], IR detector [7] (due to absorption Near IR region),
Solar absorber [8] etc.

PbS also have application as a photo resistance and diode lasers. The thin films
of PbS shows good photovoltaic [9,10] properties as compared to its bulk counterpart.
The NO; gas at low ppm [11,12] is also detected by PbS thin film. Quantum dot solar
cells sensitized with PbS quantum dots are fabricated by using different photoanode
[13,14]. The simple and facile technique of synthesis QDs [15] is also adopted for its
application in solar cell. The synthesis techniques for PbS nanomaterial are adopted as
per applicability and significant properties [16-20]. The chemical bath deposition
(CBD) [7,8,15,21,22] technique is preferred to its simplicity, low cost. This technique
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used to control thickness and crystallinity and also for multilayer deposition in counter
electrode for solar cell application [23].

In the current work, the PbS thin films were fabricated by CBD and annealed at 400 °C
for 30 min. These as prepared thin films are useful in IR sensors application.

Material and Methods:

Lead acetate (CH3COO),Pb.3H,0, Triethanolamine-TEA (CgH1sNO3), Sodium
Hydroxide (NaOH) and Thiourea (CH4N,S) were AR grade and used as received. 0.01
M Lead Acetate and TEA were added in a pot contains 50 ml double distilled water
(DDW). TEA acts as a complexing agent was added in to the solution, which avoids the
formation of bulk PbS. The pH of the solution was adjusted by adding the NaOH to 11.
Clean and dry glass substrate was inserted in to the solution. At the final stage 0.1 M
thiourea was added into the solution which serves as a sulphur source. During the
complete process the solution was stirred continuously and heated up to 80 °C. The film
was deposited in 1hr; the film was ultrasonically cleaned in DDW to remove the
unreacted part. The film was then annealed in air ambient at 400 °C for 30 minutes and
further characterized by using X-ray diffraction technique to obtain the information of
composition, phase and crystallite orientations of the material, the absorption of the
material as well as bandgap is studied by UV-Vis absorption spectroscopy and 150 W
IR source was used to study the I-V characteristic of the material in dark and light
mode.

Result and Discussion:
a) X-ray diffraction-

The as synthesized and annealed PbS thin films were characterized by X-ray
diffraction technique (D8 ADVANCED Bruker). Figurel shows the XRD patterns, all
the diffraction peaks (111), (200), (220), (311), (222) are exactly matches to standard
JCPDF file no. 05-0592. This confirms the formation of cubic PbS structure on the on

glass substrate.

The average crystallites size was found to be 28.56 nm and 42.75 nm for both as-
deposited and annealed films respectively using Scherer’s formula. After annealing it is

observed that the crystallinity of the film increases.
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Figurel. XRD pattern of as-deposited and annealed PbS thin films

b) Optical Absorption Spectroscopy-

The optical properties were studied by wusing UV-VIS absorption
spectrophotometer (JASCO-UV-VIS-NIR Spectrophotometer; model V-670). The
spectra of the films were recorded in the wavelength range 500-2500 nm. Figure 2. a)
shows optical absorption spectra of as-deposited and annealed PbS thin film. Absorption
spectra shows that for annealed films the absorption edge is red shifted as compare to
as-deposited sample, which is due to increase in particle size after annealing. Figure 2.
b) shows tauc plot, the band-gap values as calculated are 1.23 eV and 1.03 eV for as-
deposited and annealed PbS thin films. The decrease in band gap values for annealed

PbS thin films as compare to as-deposited can be attributed to increase in particle size.
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¢) Current-Voltage characteristics under dark and IR illumination-
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Figure 3. J-V curves for a) as-deposited b) annealed PbS films under dark and IR

illumination

Figure 3. shows the Current density (J)-Voltage (V) curves for a) as-deposited films and b)

annealed PbS thin films. Both the film shows Schottky behaviour under dark and under IR
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illumination. It is also observed that after IR illumination the current density increases and
as compared to as- deposited films, the annealed film shows significant enhancement in the

current density.

Conclusion:

PbS thin films can be successfully deposited by chemical bath deposition
method. The cubic phase of the PbS is confirmed from the X-ray diffraction. The PbS
films are having absorption in the IR region and the band gap values are found to be 1.3
eV and 1.03 eV for both as-deposited and annealed PbS films respectively. Both PbS
thin film shows Schottky behaviour under dark and IR illumination. The annealed film
shows enhancement in current density as compare to as-deposited sample as
crystallinity increases with annealing. Hence, the prepared PbS thin films from chemical

bath deposition are suitable for application in IR detector.
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Abstract
In this Paper:, Variational iteration technique(ViT)is used to solve various boundary value

problems(BVP). For better choice of initial appreximation in the VIT gives solution closed to exact solution of

nonlinear partial differential equation (PD)only by taking at most two iterations. This technique is casily applied
.Io the BVPs.Numerical examples are selected to demonstrate solution of two point BVPs, singular BVFs and

singular perturbation BVPs. The VIT is not only uscd to solve BVPs bat system of BVPs alse. Some illustrations

of System of nonlinear BVPs are given here. Also nonlinear system of second and fourth order BVPs are iHustrated

numerically. The analytical results are in terms of convergeni series which is easily computable. Numerical result- .

shows that VIT gives high accuracy. Also this technique is reliable and efficient for solving wide class of non linear

BVPFs. :

Keywords: Nonlinear problems, Singular perturbation, Boundary value problem, Variational iteration technique

(VIT).

L.Introduction:

In recent years, techniques like Adomian decomposition method(ADM) [1], homotopy perturbation

methods (HPM) and others have been proposed for finding exact and analytical approximation solutions for
nonlinear problems. For investigating approximate or exact solutions of nonlinear ordinary and partial differential
(PD)equations, variational iteration techniques(VIT) is powerful, General Lagrange multiplier method is proposed
by Inokuti etal [8].in 1978.which is then modified by the Chinese mathematician Ji-Huan He in 1999 and
°dcvc]oped VIT [2]. This technique does not require that nonlinearities to be differentiable with respective to
dependent variable and derivative of it. This method gives rapidly convergent successive approximations of the
exact solution if such solution exists, otherwise a few approximations can be used for mumerical purpose. VIT
solves large class of nonlinear problems easily, effectively and accurately.
In this paper, application of VIT is discuss for solving some nonlinear BVPs like two point [4], singular,
system of sccond order nonlinear BVP and nonlinear fourth order BVPs [7].
The Paper has been organized as follows. In section 2, He's VIM is introduced. Section 3 deals with numerical
solution BVPs by using VIT and its comparison is also given graphically. In Conclusion are presented in the last

section.
2.Analysis of the Variational Iteration Technique:
Consider general nonlinear partial differential equation as

Lv+ Nv=g(t) ; )
where L and N are lincar and nonlinear operators respectively, and g(t) is the source inhomogeneous term.
Construct the correction functional for Equation (1) in the form,
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Abstract ,
In this Paper, Variational iteration technique(VIT) is used to solve various nonlincar

partial dilferential Advection cquations(NPDA).For better choice ol initial approximation in the
VIT gives solution closed to exuct solution of nonlinear partial differential equation (PD)only by
taking at most two iterations. This technique is easily applied to the NPDA equations. Numerical
examples are selected to demonstrate solution of homogeneous NPDA equations. The analytical
results are in terms of convergent series which is easily computable. Numcrical result shows that
VIT gives high accuracy. Also this technique is reliable and ellicient for solving wide class of
nonlinear NPDA cquations.

Keywords: Nonlinear problems, homogeneous advection equation, nonlinear Partial

differential equation, Variational iteration technique (VIT).

1. Introduction
Recently, methods like Adomian decomposition method (ADM) [5], Homotopy

perturbation methods (HPM) and others have been proposed for finding exact and analytical
approximation solutions for nonlinear problems. For investigating approximate or exact solutions
of nonlinear ordinary and partial differential (PD)cquations, variational iteration techniques(VIT)
is powerful, General Lagrange multiplier method is propesed by Inokuti et.al [8].in 1978.which
is then modilicd by the Chinese mathematician Ji-Huan He in 1999 and developed VIT [2]. This
technique does not require that nonlinearities to be differentiable with respective to dependent
variable and derivative of it. This method gives rapidly convergent successive approximations of
the exact solution if such solution exists, otherwisc a few approximations can be used for
numerical purpose.VIT solves large class of nonlinear problems easily, cffectively and

accurately.
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SEASONAL VARIATION OF MONIEZIA (B) HIRCUSAE IN CAPRA HIRCUS AT
SANGAMNER REGION, AHMEDNAGAR DISTRICT.

Dr. V. R. Pawade

A. S.C. College, Rahata, Dist. Ahmednagar (M. S.) -
e R
ABSTRACT:
The present statistical communication deals with the study of seasonal variation of cestodes Moniezia (B)
hircusae along with incidence and intensity of the parasites according to the seasons in the year oct2008 to
sept2009 at Sangamner region, district Ahmednagar. The seasonal variation of gastro-intestinal cestodes
infection show the high Incidence in rainy season (62.35%) and low in winter season (8.33%). And high
Intensity in summer season (6.5) and low in winter season (2.00). Because of easy dispersal of parasite
resulting is increased contact with the host.
Key words: Cestode, Incidence, Capra hircus, Intensity, Season.
Introduction
About 82% of population of Sangamner region in rural and depends directly on agriculture and animal
husbandry. Parasitic infection affects the gastro-intestinal track of Capra hircus. Often without clinical
manifestation is major cause of production loss. The incidence of cestode infection varies with age, sex, season
and agro-climatic conditions. -
The effect of climatic factors on helminthes are studied by the workers like Lawrence (1970),Crofton (1971).
Many authors worked considerably on the population dynamics of the cestode parasites from different hosts.
Dogiel et.al.(1958,1964),Hopkins (1959),Pennyuick(1971a) ,Anderaon(1976), Susheela (1987) have clearly
shown the seasonal effect on the geographical distribution of the cestode parasites.
Material and Method
For the study of parasites, the intestine of Capra hircus was collected from different region of Sangamner, from
Oct 2008 to Sept 2009. The parasites were collected, flattened, stained and identified, also record of infected
and non infected host and number of parasites for further study. Data was collected month wise and the
incidence and intensity of parasites calculated seasonally.
Result and discussion
After closer observation the collected parasites were found belonging to genus Moniczia
(Blanchard,1891)From the recorded data, Table I-a) shows that, the incidence of infection for October 2008 to
January 2009 (winter) was 8.33 %, I- b) for Feb 2009 to May2009 (summer) . was 23.37 %, I-c) for June 2009
to September 2009 was 62.35 %.
*Incidence of infection = (Bx100)/A *Intensity of infection = C/B
Where A stands for number of host examined, B stands for number of host infected and C stands for number of
parasites collected
Table II shows that, the intensity of infection was 02 in winter, 6.5 in summer and 5.16 rainy season.

Table I- Seasonal incidence of Moniezia hircusae in Capra hircus during different season.
I-a) Winter (Oct 2008 to Jan 2009)

SJIE Impaet Factor 6.2.}6 A 5 Peer Rév'_,it;wed Journal i

Aarhat Multidisciplinary International Education Research Journal (AMIER)) | Page 60


Highlight

Highlight


Sy

X(l)“”\“ VEL ISSUE - 1- JANUARY - MARCH - 019
2IANTA - 1SSN 2277 3730 - IMPACT FACTOR - 5.5 iwww.sjifactor.com)
\ - —

8 Agri-Touvism - An Upcoming Trends in Tourism
and Advancements in Agricnltural Research (An
Overview ‘Agri-tourism’)
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dnovation change thet unlocks new value [tisa saymv that a need i IS pre-requisite of
lnotation, Now-a-days & need is ovnkgu‘latf;rl by tae blggest force called competition.
(!nmpclition left you no zhoice other ’than. going for i'nnovﬁtion. It u:ay be any form iike product
strategy, marketing strateg: or may be ia any {71.151'11\»,%5;‘3 cperation. Innovation can casily
quantifiable in product or n.mmfucuu’inLr industry it s =7r<’>vin<r it by giving moditicd product,

NN CISIONS ofbas*ic modci or altogether new concept. Pmdllu imnovation goes hand in hand

with tecinology. Service sector hes good \,copc fo )uuo ‘nnovation in practice, but the real

] challenge is to maintain it for long time and even not mitable. [a touris: n, umovatlon can be
translated into two broad CdLGLOl‘le one can find new plaue° or ie-p osmomngD of the old one.
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The recent 1mprovcments 1 agucmture are ‘way. more: advaneed These advancements
along with the increase in u. bdmZdtloa are major dnvuq for the evolution of agricultural
1=escaich, Recent trends in the area of Agrwu tural Research (ompwse ol Eco-Agro-iourism, Big

Jota Anaiytics, Climate Smart Agriculture, Advanced Marketing Linkages, '-ntegratcd varming
S3ysiem, ote. These frends are important not oniv from the research confext but also from the

Policy poinr of view towards ambitious goal of doubling tarmers’. income by 2022. In today's’

AL
G

&ra technology nlays a very important role in encouraging farmers to take up ertrepreneurial

V=entures and agro-based industries. , i .
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Vinancial Analysis of Women’s Co-Operative Credit
Societics in Ahmednagar District

Prof. Rishikesh Jagdish Malani Dr. &. N. Wakcnaure
Global Institute of Manage:nent Arts. Science and Commerce College
Sangamner. Ruhuta.
~bstract %
Q The ethical principles of dignity and confideniiality, autononiy, beneficence, and

Justice concerning the righus and welfare of the resewrch sudjects for undertaking research
are acknowledzed to be of the utmest importunce Lo the whole process of this research. There
were three types of ethical issues involved in this research : Access to the resear ch sites and
research partizipants, the relationship between data collection and the setting routine, and
publication of research findings. The researcher access to the subject und participants was
buiit upon the informed consent forms, which stated clzarly the aim of research project and
consent statement However, differences were revealed in research participant’s awareness of
ethics ard research settings. '

Key words: NPV, Financial Statemnent particulars, Dividend policy, Working ana
Maragement of WNCCS.

introductien

% The research can start froin the identification of a research topic of the researcher’s
interest or related experiences and ‘dentifies ‘five important questions’ in the process of
dclining 1'esea.rch‘questions . (1) the pcrspestive about and the nature of _WNCCS; (2) the
episiemological position (3) broad research topic question, what topic is the rescarch
concerned with: (4) what ic the intellectual puzzle; and (5) what exactly are the research

questions included in the questionnaire. Tac importance of defining research questions has

been considerad as the key to determine for research topic, data collection methods and data

analysis.

The cthical principles of dignity and confidentiality, autonomy, beneficence, and
justice concerning the rights and welfare of the research subjects for undertaking research are
acknowledged to be of the utmost importance to the whole process of tnis research. There
were three Lypes of ethical issues involved in this research . Access to the research sites and
research participants, the relationship between data collection and the setting routine, and
publication of research {iadings. The researcher access (o the subject and participants was
built upon the informed consent forms, which stated clearly the aim of research project and
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Importance of Rural Entreprenevrship

Dr. Suresh Kashinath Pulate
lead of Commerce Department,
Art’s. Science & Commerce College,
Rahata, Dist. Ahmednagar

Abstract :

- lruj”:,/::(:: :1::)“”‘ " f“' (.?/ wvillages with ugric'lf/!l/rcf as its backbone. ' .
liveliho {‘ ) of ‘H/H(‘/l more than 75% is still dependent on agriculture and alli
R:”(.::/‘ f” ¢ ’ the fact remains that land is limited to absorb this increasing popula

_ entreprencur plays an important role in the overall de
countries like India. Therefore it is necessary to create and deve
makes an attempt to find out the strengths of rural entrepreneurs So that more and more
as well as their weakness so that needed steps can be taken to remove or at least minimize

n e P e ;
wade to know the opportunities that can be converted into more and moi

can be solved to keep the rural entrepreneurs motivated.
Keywords : Importance of Rural Entrepreneur.

Introduction :
An entrepreneur can be defined as an individual

who, rather than working as an employee, runs a small
business and assumes all the risk and reward of a given
business venture, idea or good or service offered for
sale. The entrepreneur is commonly seen as a business
leader and innovator of new ideas and business
processes. He is a person who sets up a business or
businesses, taking on financial risks role in any
economy. These are the peoples who have the skills and
initiative necessary to take good new ideas to market

and make the right decisions to make the idea

profitable.
Entrepreneurship is he capacity and willingness to

develop, organize and manage a business venture along
with any of it’s risks in order to make a profit. In
economics, entrepreneurship, combined with land,
Jabour, natural resources and capital can produce profit.
Entrepreneurial spirit is characterized by innovation and
risk- taking and is an essential part of a nation’s ability
o succeed in an ever changing and increasingly

competitive global marketplace.
Objective of the Study :

. To analyze the
entreprencurship in economic development of

importance ~ of  rural

the country.
2. To understand the

entrepreneurship

Rural Entrepreneurship :
The Indian agricultural practices are economies,

scattered traditional and unchanging. When all these

concept of rural

More than 70% of the population of India lives
ed activities for earning th
tion in agriculture.

velopment of economy of country specially in case
lop more and more rural entrepreneurs. This paj
entrepreneurs can be develoj
them. All attempts is a

e rural industries and threats and problems 1

characteristics are combine to be added in econor
development, it is nothing but rural entrepreneurship.

India is a country of villages and agriculture is

backbone. Even after 60 years of independence

industrialization, a large amount of population is ur
poverty line. More than 70% of India’s population

lives in villages and agriculture continues to be
backbone of the rural society. More than 75% of
rural population is dependent on agriculture and al
activities and the fact is that the population
continuously increasing. Being the limited availab
of land, it is really difficult to absorb this increa
population in agriculture. This excess of population
be absorbed in industries which are based on agricul
and allied activities known popularly as rural indust

According to KVIC (Khadi and Village Indu

Commission), “Village or rural industry means
industry located in rural areas, population of which
not exceed 10000 or snch other figure which prod
any goods or renders any services with or without
of power and in which the fixed capital investmen
head of an artisan or a worker does not exce
thousand rupees. This process of establishing indu
in rural areas is known as rural entrepreneurship.

Types of Rural Industries :

I. Forest Based Industries : Covering we
products, bamboo products, making eay
plates form the leaves of plants, bog
collecting, coir industry etc.

2. Agro Based Industries:
industries, oil processing

Covering su
from oil see
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8. A Review of Cashless Policy in India

Dr. Pulate S. K.
SSRI, ACS College, Rahata.

Introduction
Our current Prime Minister, Shri Narendra Modi, took the whole world by surprise when

he announced on 8 November 2016 that the currency notes of denominations Rs.1,000 & Rs.500

were no longer legal tender.
What was seen as a move towards checking the menace of black money in the country.

soon paved the way for India’s push to becoming a cashless economy.
“Paperless, Cashless” is one of the goals of Digital India. Numerous benefits have been

associated with transforming India into a cashless society. Some of the major advantages
include:

B Brings transparency into the system.

. Helps to fight against corruption.

B Will increase the tax base.
Reduces costs incurred on the minting of coins & printing paper notes.

. Cashless transactions are faster & secure.

. Lower transaction costs.
. A boost to the country’s Economic Growth.
The biggest advantage of cashless India is in the promotion of Financial Inclusion of

the people.
If implemented properly, a cashless India can really become a reality rather than just a
distant dream. However, it remains to be seen if our country is actually ready to go cashless.
Designating or of financial transactions handled as by means of credit cards. bank
transfers, & checks, with no bills or coins handed from person to person: some say we are
headed toward a cashless society

Example
Credit card processing blink cards is an innovation designed to make cashless consumer

purchases faster, unique & fun to do while boosting sales for retailers.
. The game is truly coming to grips with our seemingly cashless society that we have

adapted to.
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“HUMAN RESOURCE: ROLE OF MANAGEMENT AS ON INDUSTRY”

Dr. Suresh Kashinath Pulate,
Art’s, Science & Commerce College, Rahata, Tal. Rahata, Dist. Ahmednagar (MS)

Abstract _

In the modern times the organization could only by ensuring a competitive edge vis-a-vis other. Apart ?‘rom
other steps, an objective and balanced HRD policy is the most essential requirement preferably in its entirety.
At the micro level apart from conductive environment, job satisfaction, role clarity and job effectiveness are
important contributors to the excellence in working of any industry. .

As India is going through aftermath of her integration with global economy after exploding the nuclear devices,
the one area, which is receiving greater attention, in industry is “Managing the men” for the simple reason that
the entry of multinationals and their state of art technologies coupled with economic crisis are causing turmoil
amongst the worker as well as managers in the corporate world productivity, quality, competencies are the key
words all over the world now.

Human resources is the division of a business, corporation or organization that manages all aspects related to
its personal, including recruiting employees, training and career development, overseeing compensation
packing, manging benefits plans and other duties that serve to maximize a company business and its employee's
satisfaction with the job. Simply, the function of the human resources industry is to produce competent personal
and to keep employees productive. More than 8,00,000 people work in human resources and related fields.
Introduction :

Have a look at the world of human resource beings is a rewarding experience. Contrasts & similarities can be
observed in this world e.g. industriousness with laziness, mercy with cruelty, health with disease etc. though the
machineries have cornered the most of the today’s corporate worlds, one thing is certain-it is the people who
make to the organization a success or allow it to be handle over to the Board for Industrial and Financial
Reconstruction (BIFR).

Simply, the function of the human resources industry is to produce competent personnel and to keep employees
productive. More than 800,000 people work in human resources and related fields today any organization with
many employees, whether a bank, oil company of fast food restaurant need personnel specialists.

As an increasingly large portion to the U.S. economy has come to depend on service industries business in
which the man product is not an item sold in a store but rather is a set of actions performed for a client by the
business employees the growth of the human resources industry has increased proportionally.

Key Facts :

* Human resources is the umbrella term used to describe the management and development of employees.

* Human resources today plays a significant role in developing positive business culture and improving
employee.

* The HR Industry is fast gaining ground. They are no longer a small and slow dept. but crucial member
in the major business decision making processes in various companies.

* Top three countries — Norway (0-949 score), Australia (0.939) and Switzerland (0.939).

e India related facts India’s Human Development Index Value increased from 0.428 in 1990 to 2018
increase in 0.640. India rank 130 on 2018 Human Development Index.
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«gconomic and Marketing Problems of Women Entrepreneurs

in Rural Area”
A Case Study of Ahmednagar District in Maharash

tra

Dr. Jayshree Radhakrushna Dighe
Assistant Professor,
Arts Science and Commerce College,
Rahalta

Abstract:

The entrepreneurship is the usefull path to increase women's contribution in economic dey
(ake an important part in production activates. But very few

relopment. Women should
numbers of women entrepreneurs have been seen in

business area. Woman education in India plays important role in the development of the country. After the independence

the government has taken various measures 1o provide

has grown up. As a result women's literacy rate has grow

education to all Indian woman. As a result woman literacy rate
n up. As education has spread woman, started to go to out of

home for wage employment or entrepreneurship career Woman are seeking increasing opportunity as an
entrepreneurship. The research paper highlights the problems faced by women entrepreneurs with reference to

Ahmednagar district of Maharashtra.

Keywords : Women, Entrepreneurship, Development.

1.1 Introduction :

In the emerging economic scenario of
liberalization, the contribution of woman towords the
gross domestic  product is  important.  The
entrepreneurship is the use full path to increase
women’s contribution in economic development.
“Women in Business” 1is considered a recent
phenomenon in India. In India, the female population is
48.46%of the country’s total population as per the
census 2011. It indicates that women should take part in
production activates. According to 2011 census there
are 940 females behind every 1000 males are working
n informal sector. But very few numbers of women
entrepreneurs have been seen in business area.

Woman education in India plays important role in
the development of the country. After the independence
the government has taken various measures to provide
education to all Indian woman. As a result woman
literacy rate has grown up. As a result women’s literacy
Tate has grown up. As education has spread woman,
slarted to go 10 out of home for wage employment or
tnirepreneurship career.Woman are seeking increasing
OPportunity as an entrepreneurship.

The Central and State government have been
Working in implementing various schemes to enable
More women to undertake entrepreneurial activities in
Order to improve income level of urban and rural
Women’s, Now a days Indian women are coming out
k‘_“‘hen and taking up entrepreneurial activities on a per
“"‘_h men. Women are making all efforts to upgrade
their standard of living by increasing their income and

Printed by: PRASHANT PUBLICATIONS

saving. Their is no field today where women are not
approaching. Women plough field, harvest crops, sells
food, make handicrafis, work as an entrepreneurs.

1.2 Entrepreneurs :

‘The word entrepreneur originate from the French
word ‘Entreprendre’ which means ‘to undertake’ in
business context, It means to start business’'

The entrepreneur is commonly known as a business
leader who promotes the unit, establish the factors of
production and manage the affairs of the business.
Management skill and strong team building abilities are
needed to become successful entrepreneur. The
entrepreneur is define in following approach. 1.
‘Entrepreneur’ is a business leader an innovator of new
ideas in the business process’.”

2. According to business Dictionary, ‘The capacity
and willingness to develop, organize and manage the
business venture along with any of its risks in order to
make a profit. The most noticeable example of
entrepreneur is the starting a new business.

In Economics, entrepreneurship combined with
land, labour, natural resource and capital to produce
proﬁt."‘

As per the researcher, *Entrepreneur is the person
who takes decision and decides what, how and how
much of a good will be produced.’

1.3 Literature Review:

Dhameja S.K. (2002) studied the “women
entrepreneur’s opportunities performance problems.”
According to the study, ‘In Canada, one third of small
business is owned by women and in France it is One

39


Highlight

Highlight

Highlight


ISSN: 22784032

Juni Khyat
Vol-10 Issue-5 No. 16 May 2020

(UGC Care Group 1 Listed Journal)

APPLICATIONS OF GIS TECHNIQUES FOR ANALYZING SPREAD OF
COVID- 19 DISEASE IN INDIA

Chandrakant Mogalrao Bansode
Assistant professor,
Department of Geography
Shirdi Sai Rural institute's. Art's, Science and Commerce College Rahata,
Dist. Ahmednagar (MS) India

Abstract:

The outbreak of the 2019 novel coronavirus discase (COVID-19) has caused more than
50,00,000 people infected with the virus and more than 333,000 of deaths as of 24th May, 2020
(World Health Organization (WHO) as of 24th May, 2020) across the world . At present, the
number of infections and casualtiesis increasing rapidly throughout the world. COVID-19
seriously hovers human health, social functioning, and international relations. In the fight against
COVID-19, Geographic Information Systems (GIS) has played a prominent role in many ways,
including the rapid combination of various data, visualization of pandemic information, spatial
tracking of infections, prediction of regional transmission, spatial segmentation of the pandemic
risk and prevention, management of the supply and demand of material resources, and social-
emotional guidance, which provided concrete spatial information support for decision-making,
measures formulation, and effectiveness assessment of COVID-19 prevention and control. GIS
technology has developed and matured relatively faster and has a complete technological way for
data preparation, platform construction, model construction, and map production. However, for
the struggle against the widespread pandemic, the main challenge is finding strategies to adjust
technical methods and improve the speed and accuracy of information provided for social
management. In this article methods like Spatial Interpolation, Quantities ctc are used to show

spatial distribution of covid-19 cases in the states and union territories of India.
Keywords: GIS, COVID-19, Geospatial, IDW, Interpolation

Introduction

In today’s world data no longer come mainly from the government but are collected from
more diverse enterprises. As a result, the use of GIS faces difficulties in data acquisition and the
integration of heterogencous data, which requires governments, businesses, and academic

institutions to jointly promote the formulation of relevant policies. The development of GIS
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Detection of Land-use/Land-cover Changesby Using RS and

GlSTechniques:A Case Study of ShrigondaTahsil, Maharashtra State, India

Chandrakant Mogalrao Bansode' Dr. Avinash Kadam®

| n e o . . .
Assistant Professor, Department of Geography, Shirdi Sai ZAssociate Professor, School of Earth Sciences, Swami

Rural institute's Art's, Science Ramanand Teerth Marathwada

and Commerce College, Rahata, Dist. Ahmednagar (MS) University, Nanded (MS) India

India

Abstract

Land-use/land-cover change detection study plays a key role in a study endeavored for
development and planning purposes. With timely satellite data, these studies are carried out
with good accuracy. Throughout the world, the emphasis has been given on such studies
because of the increasing demand for land as its limited availability. The present study
attempts to focus on land use/land cover changes at the tahsil/block level. By using satellite
images for the year 2000 and 2015the land-use/ land-cover was extracted in the study area with
a supervised classification method. Appropriate training sites were taken for each LULC
categories to achieve good accuracy in the classification. Accuracy assessment was performed
after classification for finding the accuracy of the classification based on KAPPA analysis. The
change detection of these classes for two images was computed. The most dominant category
in terms of change was barren land. The study indicates that the study area has undergone
substantial changes in land-use and land-cover particularly in the case of barren land and
agriculture land use categories.
Keywords
Land-use/Land-cover,RemoteSensing, GIS, Change Detection,Kappa coefficient.
Introduction

The history of mankind has been closely related to natural resources. The land is one of
the important components on which physical, economic, and social development depends.
Land provides food and a varicty of minerals and therefore, it needs judicious use of land. The
land resource has very often been left in past entirely applications of traditional and primitive
methods resulting in basic resources gradually deteriorated (Siddiqi, 1971). With the growing
pressure of population on limited land resources, man has to use optimum usage of every acre
of land. This necessitates the determination of the optimum use of every piece of land. There is
a consequent need for a system of land utilization (Stamp, 1960). The importance of land

classification 1s on the basis of the quality and intensity of Land-use (Mohammad, 1978).
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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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understanding of the world. The literature supports
the idea that collaborative teaching provides a
conducive environment for the construction of
knowledge through meaningful interaction and
shared exploration.
Empirical Studies on Collaborative Teaching

Numerous empirical studies have
investigated the impact of collaborative teaching
strategies on various aspects of student learning.
Smith and Johnson (2006) conducted a meta-analysis
of cooperative learning and found a positive
correlation between collaborative approaches and
academic achievement. Additionally, research by
Anderson et al. (2018) explored the role of
collaborative projects in enhancing critical thinking
skills, revealing a positive association between group
work and higher-order cognitive skills.
Student Engagement and Motivation

Collaborative teaching has been consistently
linked to increased student engagement and
motivation. Hamaldinen and Vahdasantanen (2011)
observed higher levels of enthusiasm and
participation in  classes that incorporated
collaborative activities. The literature suggests that
the social nature of collaborative learning fosters a
sense of community and shared responsibility,
positively influencing students' attitudes toward the
learning process.
Challenges in Collaborative Teaching

While the benefits of collaborative teaching
are well-documented, it is essential to acknowledge
the challenges associated with its implementation.
Unequal participation, conflicts within groups, and
the need for effective facilitation have been identified
as potential obstacles (Johnson et al., 2014).
Understanding and addressing these challenges are
crucial for creating a positive collaborative learning
environment.
Technology and Collaborative Learning

In the digital age, technology plays a
significant role in collaborative teaching. Online
platforms, collaborative software, and virtual
collaboration tools have expanded the possibilities
for interactive learning beyond physical classrooms.
Research by Wang and Woo (2017) explores the

integration of technology in collaborative teaching,
highlighting its potential to enhance communication,
resource-sharing, and  collaborative  project
management.
Conclusion of the Literature Review

In summary, the literature review establishes
the theoretical foundations of collaborative teaching,
emphasizing its alignment with social learning and
constructivist theories. Empirical studies demonstrate
the positive impact of collaborative teaching on
academic achievement and critical thinking skills.
While challenges exist, addressing them can
contribute to creating a more effective and inclusive
learning environment. Moreover, the integration of
technology opens new avenues for collaborative
learning in contemporary educational settings. The
literature review sets the stage for the present
research, highlighting gaps and providing a context
for the exploration of collaborative teaching
strategies in fostering student engagement and
academic success.
Key Collaborative Teaching Strategies

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.
Here are some key features and principles of
collaborative teaching-learning:
1. Group Work: Students are organized into small
groups to work on tasks, projects, or assignments.
These groups may be formed based on diverse
criteria, such as skill levels, interests, or a mix of
abilities.
2. Interdependence:  Collaborative  learning
emphasizes interdependence among group members.
Each student's success is linked to the success of the
group, fostering a sense of shared responsibility.
3. Communication: Effective communication is
crucial in collaborative learning. Students discuss
ideas, ask questions, and provide explanations to
their peers. This verbal interaction helps reinforce
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learning and deepen understanding.
4. Active Engagement: Students are actively engaged
in the learning process, as they contribute their
thoughts, skills, and perspectives. This active
involvement promotes a deeper understanding of the
subject matter.
5. Social Skills: Collaborative learning enhances
social skills such as communication, teamwork, and
conflict resolution. Students learn to work effectively
with others, improving their interpersonal skills.
6. Peer Teaching: Collaborative learning often
involves students teaching and explaining concepts
to their peers. This process of peer teaching
reinforces understanding and helps identify gaps in
knowledge.
7. Diverse Perspectives: Group work allows students
to benefit from diverse perspectives and experiences.
This can lead to a richer learning experience and a
more comprehensive understanding of the topic.
8. Problem-solving: Collaborative learning often
involves problem-solving activities. Students tackle
challenges together, encouraging critical thinking
and creative problem-solving skills.
9. Teacher Facilitation: While students take an active
role in the learning process, the teacher serves as a
facilitator, guiding discussions, providing support,
and ensuring that the learning objectives are met.
Collaborative teaching-learning is widely
recognized for its effectiveness in promoting a
positive learning environment, enhancing student
engagement, and developing both academic and
interpersonal skills. This approach aligns with
constructivist theories of learning, emphasizing the
social construction of knowledge through interaction
and collaboration.
Benefits of Collaborative Teaching
Collaborative teaching offers a range of
benefits that positively impact both students and
educators. Understanding these advantages is crucial
for educators looking to enhance the learning
experience. Here are the key benefits of collaborative
teaching:
l.Increased Student Engagement: Collaborative
teaching fosters active participation and engagement
among students. Working together on projects,

discussions, or activities keeps students involved in
the learning process, making it more dynamic and
meaningful.

2.Enhanced Academic Performance: Numerous
studies have shown a positive correlation between
collaborative learning and improved academic
achievement. When students collaborate, they can
gain diverse perspectives, clarify concepts, and
reinforce their understanding through discussions and
shared problem-solving.

3.Development of Social Skills: Collaborative
teaching provides opportunities for students to
interact with their peers, promoting the development
of crucial social skills. Communication, teamwork,
and conflict resolution are integral components of
collaborative learning, preparing students for real-
world interactions.

4. Promotion of Critical Thinking: Through
collaboration, students are exposed to different
viewpoints and approaches to problem-solving. This
diversity stimulates critical thinking skills as students
evaluate and analyze various perspectives, leading to
more robust and well-rounded conclusions.

5. Preparation for the Workforce: The collaborative
skills acquired through group work mirror the
teamwork and collaboration expected in many
professional settings. Students who experience
collaborative teaching are better equipped for future
careers that require effective communication,
cooperation, and the ability to work in diverse teams.
6. Increased Motivation and Confidence: Working
collaboratively allows students to share their
strengths and learn from their peers. This positive
interdependence contributes to increased motivation
as students feel a sense of accomplishment through
collective success. Additionally, collaborative
learning can boost confidence, particularly in
students who may be hesitant to express their ideas
individually.

7. Fostering a Positive Learning Environment:
Collaborative teaching creates a supportive and
inclusive atmosphere within the classroom. Students
often feel a sense of belonging and community,
leading to a positive learning environment where
individuals are more likely to take risks, share ideas,
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and learn from each other.
8. Diversity of Perspectives: Collaborative teaching
encourages the exchange of diverse perspectives and
experiences. This diversity enriches the learning
experience, exposing students to a variety of ideas
and approaches that they might not encounter in a
traditional, individual learning setting.
9. Efficient Use of Resources: Educators can
leverage collaborative teaching to make efficient use
of resources. Group projects and activities allow
students to pool their knowledge and skills, creating
a more resourceful learning environment.
10. Professional Development for Educators:
Collaborative teaching is not only beneficial for
students but also for educators. Teachers can share
insights, strategies, and resources, leading to
professional development opportunities.
Collaborating with colleagues allows educators to
continuously refine their teaching methods and stay
current with best practices.
Challenges and Considerations

While  collaborative  teaching  offers
numerous benefits, it also presents various challenges
that educators must navigate. Understanding these
challenges is crucial for effective implementation.
Here are key challenges and considerations
associated with collaborative teaching:
1. Unequal Participation:
Challenge: In group settings, there may be variations
in the level of engagement among students. Some
may contribute more actively, while others may be
less involved.
Consideration: Establish clear expectations for
individual contributions and encourage equitable
participation. Implementing strategies such as peer
evaluations can help address this challenge.
2. Group Dynamics and Conflict:
Challenge: Collaborative learning environments can
sometimes lead to interpersonal conflicts or
challenges in managing group dynamics.
Consideration: Provide guidelines for effective
communication and conflict resolution. Educators
should be prepared to address conflicts promptly and
guide students in navigating disagreements
constructively.

3. Assessment Issues:

Challenge: Assessing individual contributions in a
group setting can be challenging. Determining each
student's level of understanding and participation can
be complex.

Consideration:  Implement a combination of
individual and group assessments. Communicate
assessment criteria and encourage self-reflection to
help students recognize their contributions.

4. Varied Learning Styles:

Challenge: Students have diverse learning styles, and
what works well for some may not be as effective for
others in a collaborative setting.

Consideration: Provide a mix of collaborative and
individual activities to cater to diverse learning
preferences. Encourage students to reflect on their
preferred learning styles and adapt to different
approaches.

5. Time Management:

Challenge: Collaborative projects may require
careful planning and time management. Coordinating
schedules for group meetings and ensuring that all
members contribute can be challenging.
Consideration: Incorporate time management skills
into the collaborative learning process. Encourage
students to establish timelines, set goals, and
regularly assess their progress.

6. Preparation and Facilitation:

Challenge: Effective collaborative teaching requires
thorough preparation and facilitation. Educators need
to guide discussions, ensure learning objectives are
met, and manage the overall learning experience.
Consideration: Provide training and support for
educators in collaborative teaching methods. Foster a
continuous feedback loop to refine facilitation skills
and adapt teaching strategies based on student needs.
7. Technology Integration:

Challenge: Integrating technology for collaborative
purposes may present challenges related to access,
technical difficulties, or a learning curve for both
students and educators.

Consideration: Ensure that all students have equal
access to necessary technology. Provide training and
support for both students and educators to navigate
technological tools effectively.
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8. Balancing Collaboration and Individual
Accountability:
Challenge: Striking the right balance between
collaborative activities and individual accountability
can be challenging. Overemphasis on group work
may lead to the neglect of individual learning needs.
Consideration: Design activities that allow both
collaborative and individual components.
Communicate the expectations for individual
accountability within the group context.
9. Resistance to Change:
Challenge: Students or educators may resist
collaborative teaching due to unfamiliarity or a
preference for traditional teaching methods.
Consideration: Implement a gradual transition to
collaborative teaching methods. Provide rationale
and evidence for the benefits of collaboration to
build understanding and acceptance.
10. Inclusive Practices:
Challenge: Ensuring that collaborative activities are
inclusive and accommodate diverse backgrounds,
abilities, and learning needs can be challenging.
Consideration:  Implement inclusive teaching
practices by providing options for diverse
participation  styles, accommodating different
learning needs, and promoting a culture of respect
and understanding.
While collaborative teaching brings numerous
benefits, addressing these challenges through
thoughtful planning, clear communication, and
continuous adaptation is essential for creating a
successful and inclusive collaborative learning
environment.
Case Studies and Exemplars

The researcher has experimented with
collaborative teaching-learning in the classes of
undergraduate i.e. FYBA-Compulsory English,
SYBA-Special English, and TYBA-Compulsory
English. The students were 45, 15 and 37
respectively for the three classes. One common
thread for all the classes was that she asked them to
learn a poem on their own. Of course, all the
instructions regarding the experiment were given to
the students beforehand. She appealed to the students
to participate actively and even told the benefits of

the activity to them. She took the same activity twice
as the students took time to get acquainted with the
collaborative teaching. But the output was amazing
and students enjoyed the activity. The teacher also
learnt a lot from the experiment.

The poems selected for collaborative
teaching were as follows: ‘The Felling of the Banyan
Tree’ by Dilip Chitre to FYBA, ‘London’ by
William Blake to SYBA, and ‘Charge of the Light
Brigade’ by Lord Alfred Tennyson to TYBA. The
classes were divided into groups of 4-5 students.
Each group was given a stanza of the poem and they
were advised to interfere with the stanza in their
discussion with each other. They were given freedom
to use a dictionary and they could even discuss their
difficulties with the teacher.

The outcomes of the activity are as follows:

1. Students started thinking on their own.

2. They learnt the value of team spirit and mutual
understanding.

3. They come up with the best meaning of the poem,
sometimes giving up one’s ideas for the whole.

4. It created an interest among them for facilitated
self-learning.

5. Leadership qualities, time management, writing,
and reading skills improved.

6. Fear about English language learning was
removed to a large extent.

Conclusion

In conclusion, collaborative teaching offers a
multifaceted approach to education, contributing to
the holistic development of students and providing a
platform for a more interactive and engaging learning
experience. Collaborative teaching should be
considered as one of the modern and useful teaching
strategies to engage students in the present era. The
use of modern technology and the internet would
enhance the quality of such teaching provided
students avoid copying from these sources. It is
certainly a student-centric approach and the
involvement of students makes it lively. Practicing
teachers and research scholars should experiment
with collaborative teaching to make it an effective
pedagogical tool.
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Abstract
Library automation and the changing scenario of library management. The impact of [CT

has changed the library operation and its functionality in to a fast to faster mode. Clients need not

to visit shelf to shelf to find out a document. They just get their documents sitting in front of a
desktop. Automation has reduced the man power. This article will discuss about the concept of
automation, its requirement and various components helps to automate library. Some software
package has given which are available for automation purposes.
Introduction

Automation is a process of using machinery for easily working and saving human power
and time. The main purpose of library automation is to free the librarians and library staff and to
allow them to contribute more meaningfully to the spread of knowledge and information. In
Library Science automation is ‘the technology concerned with the design and development of the
process and system that minimizes the necessity of human intervention in their operation.’

Beginning in the 1960s with the development of the machine-readable catalog record
(MARC), the process of automation has expanded to include the core functions of acquisitions,
cataloging and authority control, serials control, circulation and inventory, and interlibrary loan
and document delivery.
Definition of Library Automation

ALA Glossary of Library and Information Science defines automation as “the
performance of an operation, a series of operation or a process by self-activating, self-
controlling, or automatic means. Automation implies use of automatic data processing equipment
such as a computer or other labour saving devices”. Although, the term automation was first
introduced by D. S. Harder in 1936, the word library automation is being used in literature for
the last five decades.

According to Encyclopedia of Library and Information Sciences (Kent, 1977) «jbrary

Automation is the use of automatic and semiautomatic data processing machines to perform such

+ /
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[1. Open Source Library Management Software

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

\hstract

Open source software are those which permit execution, copy, read, distribution and
mprovement of the sottware without any restrictions. Library Management Software (LMS), is
an enterprise resource planning system for a library, used to track items owned, orders made,
nlls paid. and patrons who have borrowed. Commercial library management software are very
espensive. Theretfore, open source library management system can be appropriate alternatives for
wtomatic library systems. This paper discusses features of open source library management
soiware, criteria of selection of best open source library management software, their, advantages
and limitations. Open source library management software is a solution to reduce that cost. The
paper describes in brief about the feature of some of the open source library management
software like Koha, NewGenlib, Evergreen,
Introduction

There are many commercial library software are in use in the different libraries, but open

‘urce library management software has generated lot of interest among the library professionals
over the past years. Library automation starts with the adoption of library management software
i the library. The software should have the maximum facilities to automate the library into
computerized systems. Library automation is the general term for information and
communication technologies that are used to replace manual systems in the library. The key
functions of the library, which may be automated are acquisition, cataloguing, circulation, serials
control, and reference service. Libraries do not have huge funds to experiment, and they don't
usually purchase additional resources. The need for library management software, its installation,
training and the lack of financial resources have forced many libraries to stand for themselves
when it comes to staying up to date with the latest technology. Unless, of course, they adopt the

open source movement and use a few of them available to overcome these problems.
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Abstract

Massive open online courses (MOOCs)
are one of the most prominent trends in higher
education in recent years. The term ‘MOOCs’
represents open access, global, free, video-
based instructional content, videos, problem
sets and forums released through an online
platform to high volume participants aiming to
take a course or to be educated. With time and
place flexibility, MOOCs gathers scholars and
‘like-minded fellow learners around the globe’.
Although it has a great prominence in its
implementation, there is a lack of research
studies and critical papers examining its current
situation around the world.
Keywords:MOOC, Massive Open Online
Courses, edX, Coursera, Udacity
Introduction

A massive open online course (MOOC)
is a model for delivering learning content online
to any person who wants to take a course, with
no limit on attendance MOOC stands for
Massive Open Online Course. They are distance
-learning courses run online by many universities
worldwide. Usually, they are open to anyone who
registers. One single course may admit even
thousands of students. It is possible to study
almost any subject through this method, and
dozens of famous universities worldwide are
now offering MOOCs. They can be treated as a

standalone study for individuals interestedin 3
particular subject matter.MOOCs give students
the option of studying a subject in depth withoyt
the constraints of a traditional university course,
They can be anywhere in the world as the
resources are all online and they do not require
previous qualifications. They are opento anyone,
regardless of whether or not they have studied
before.

Students can simply follow the course
at their own pace, taking as much time as they
need. However, most MOOCs are available for
a limited amount of time so in most cases, the
online lectures and webinars won’t be available
for more than one year.

MOOCs usually have no end-of-course
assessment or exams that need to be passed.
Instead, there are often weekly online quizzes
or peer-assessed assignments, but mostly
optional. However, they are a good opportunity
to test your knowledge and see how much of
what you learned and studied you managed to
acquire.

Benefit of MOOC

1. Importing access to higher Education

2. Providing an affordable alternative to
formal Education

3. Sustainable Development Goals

4. Offers a Flexible Learning Schedule

5. Online Collaboration

6. To Connect Students from around the
world
Challenges of MOOC

1. Relying on user-generated contentcan
create a chaotic learning environments

2. Digital Literacy to make use of the
online materials

3. The Term and effort required from
participant may exceed what students are
willing to commit to a free online courses.

4. Once the course is released, content
will be reshaped and reinterpreted by the
massive student body, making the coursé
strategy difficult for instructor to control.
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1. RFID

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

Abstract

RFID provides a solution to such a problem, by reducing the amount of time required to
perform circulation operations. The paper covers the components and technical features of a
modern RFID library system, its advantages and issues related to use of RFID in libraries. It's
grouped under the broad category of automatic identification technologies. RFID is increasingly
used with biometric technologies for security. Information and Communication Technology has
transformed the format of information and work culture of libraries. Still libraries are trying to
address various problems like qualitative information management, speedy acquisition and
Jdissemination of information and security of information products.
Introduction

RFID stands for Radio Frequency Identification. It is an electronic technology whereby
digital data encoded in an RFID Tag is retrieved utilizing a reader. In contrast to bar code
technology RFID systems do not require line-of-sight access to the tag in order to retrieve the
lag's data, and they are well suited to harsh environments. The RFID reader is typically a
microcontroller-based radio transceiver that powers the tag with a time-varying electromagnetic
radio frequency (RF) field. When the RF field passes through the tag’s antenna, AC voltage is
senerated in the antenna and rectified to supply power to the once powered; the tag can receive
commands from the reader Radio Frequency Identification (RFID) is a next generation of Auto
ldentification and Data Collection (AIDC) technology which helps to automate business
processes in an Open environment with security. This automation can provide accurate and
iimely information without any human intervention. The new method for data collection and auto

\Jentification is called radio frequency identification of RFID that enable to automate the process

of business.
RFID in Libraries
Librarians are always known as early adopters of technology, as seen in case of

Computer and later in case of Bar-codes. Later have seen standards like MARC and QCLC
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