3.5.1 Number of Collaborative activities for Research, Faculty exchange, Student exchange/ internship
during the year 2021-22

Sl. | Title of the | Name of the Name of Year of Duration Nature of
No | collaborativ | collaborating agency the collaboratio the
e activity with contact details participant | n activity
1 Internship Padmashri Dr. Vitthalrao | Lodha 2022 11/03/2022t | Training
Vikhe Patil Sahakari Sanshi 0 26/03/22 | Programm
Sakhar Karkhana Santosh e
Limited, Pravaranagar
Gawade 2022 11/03/2022t | Training
Jaysrhi 0 26/03/22 | Programm
Vittal e
Nimase 2022 11/03/2022t | Training
Shital 0 26/03/22 | Programm
Bandu e
Wani Tejas | 2022 11/03/2022t | Training
Prakash 0 26/03/22 | Programm
e
Dhepe 2022 11/03/2022t | Training
Mahesh 0 26/03/22 | Programm
Suresh e
Harde 2022 11/03/2022t | Training
Mahesh 0 26/03/22 | Programm
Rajendra e
Gavhane 2022 11/03/2022t | Training
Mahesh 0 26/03/22 | Programm
Sanjay e
Wabale 2022 11/03/2022t | Training
Shrikant V 0 26/03/22 | Programm
e
2 Internship Pravara Sahakari Bank Nalkar 2022 17/05/22 to | Training
Loni Rutuja 21/05/22 Programm
Nanasaheb e
Anap 2022 11/04/2022 | Training
Gayatri to Programm
Sanjay 02/05/2022 | e
Pawar 2022 18/05/22 to | Training
Rohini 28/05/22 Programm
Bhimraj e
3 Research Arts, Science and Dr. 2019 20/09/2019 | Research
Commerce College Vijay A. to Publicatio
Rahata, Kadnor 20/09/2024 | n

Dist.- Ahmednagar
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Internship Vittalrao Vikhe Pauil Successlully f
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List of Student List
(3 Girls 5 Boys )
'Sr.No | Name of the participant Yearof i Duration | Nature of the
collaborati | (From-To) activity
| : |
| on | ) ) l_ - __ w
' e 202122 |, - _ |
Lodha Sanshi Santosh 11703/202210 26/03/22 Internship
|
: e e |
Gawade Jaysrh Viual I St | 11/03/202210 26/03/22 \ Internship |
= , LI I — \ . ‘
3. Nimase Shital Bandu ! | 11703/202210 26/03/22 | Internship !i
== T 2()21-22 — B —h___ = |
4. Wam Tejas Prakash [T L1/03/2022t0 26/03/22 | Internship ',
S AT N
3. Dhepe Mahesh Suresh | 11/03/202210 26/03/22 | Internship
- — 202122 |, . P e
6. Harde Mahesh Rajendra ' 11703/202210 26/03/22 | Internship \l
' ' — et o
e e 2021-22 1
Gavhane Mahesh Samjay !

11/03/2022t0 26/03/22 ‘ Internship

8 Wabale Shrikant V
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Arts, Commerce and Science College. 2
Tal- Rahuri, Dist- Ahmednagar- 41371
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Regish‘ﬁu{)ﬂ No. L;':ﬁ‘i. date il- | 248
TAN No. INEF 09169 G

: shri Dr. Vitthalrao Vi
w ! l"%“epaﬁl&hakari Sakhar Karkhana Limited

Post Office : Pray
Tal. Rah .m\ A anagar - 4137) 2 Phone : 25230 ‘
- Rahata, Dist. Ahmednagar £ 1505200 10.252308 - Vsest

Maharashtra State dndin) Fax : (02422) 253397 - P'nagar
" E-mail : pravarasugar@rediffmail.com

VAT Na. 27140410666 VIC

PAN No. AAAAPOS4S A
' GSTIN No. 2TAAAAPOR4BAIZZ.

"

2122/ Qe Date:-01/04/2022

CERTIFICATE

This is to certify that, Lodha Sakshi Santosh. had successfully
completed inplant training in our karkhana during the period 11/03/2022 to
26/03/2022.

She has completed In Plant training in Marketing & Management on

our karkhana. Her performance during the training period has been good.

This certificate is being issued to him as per her own request.

/__—_W £ ™
MANAGER HR

G Scanned with OKEN Scanner
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INTERNSIID CoMpy g 10 ¢ ERTIFICATE

To.

The Principal,

Los Commerce & Sei, College,
~otral, PIN-413711

Subject: Inlernship Completion Certificate

-------

Dear Madam/ Sir.

I am happy to inform You that follg

Wing students of Your college have
Completed the ‘Sixty Hours Inte

: successfully
roship Programme” in this organisation.
o student | Rontve, | aeroe | —————
tlj,_l Name of the student Roll No. | Aadhar No. Special Subject
- eowode orehrs 2] N TECY{ A Tr—
\ Sowade jayagly; Wy (5037551 &3¢ Viar)ed g
—— =]
2, | -|
g I D
|- ___‘i.__"‘__'__“_'_ __________-—Jl‘_\_-__‘_:“_ B
' — ey (e [, S

e e
|

- _—
These students have been provided with adequate exposure and necessary hands- on
training pertaining to their special subject.

I'am confident that these students will perform effectively in similar type of organisations,

I wish them every success in future endeavors.

Thank you.
Sincerely,
S S \
ikhe Pay, { 1”'-15;”
/\Gn N Name & Signature

Pr:v.:ranagar
b

(Authorised Signatory)
legHo. 254

G Scanned with OKEN Scanner
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Registration No. G-254, date 31-12.4¢

1AN No PNLEE l'll_)-|_p-\l (y PAN No. AAAAPORAR A - \(.,\f No, 271404106666 V/C
B GSTIN No. 2TAAAAPDRABAL 77,

wl Vikhe Patil Sahakari Sakhar Karkhana Limited

~ /

; I":’““ U"“L‘-_U : ]’E'il\'ill’i‘ll’l:l|'_.‘ll' -413712 Phone : 252301 to 252304 - Pnagar
’ :\:1} Rahata, Dist. Ahmednagar, Fax : (02422) 253397 - Pnagar
abarashtra State (India) -mail : pravarasugar@rediffmail.com
- -
HR/21-22/ O Date:-01/04/2022
CERTIFICATE
This is to certify that, Nimase Shital Bandu. had successfully

completed inplant training in our karkhana during the period 11/03/2022 to

26/03/2022.
She has completed In Plant training in Marketing & Management on

our karkhana. Her performance during the training period has been good

This certificate is being issued to him as per her own request.

g

~MANAGER H R

G Scanned with OKEN Scanner
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J7%4, date 31-12:48"

f‘ﬁi‘”’ pNEP 09169 G
Na. ¥ - S O

dmﬂsh

P

)

. N
g3

el

PAN ho. AAAAPOR4R A

T g B
ri Dr. Vitthalrao Vikhe Pati) Sahakari

VAT No. 27140410666 \{!C
GSTIN No. 2TAAAAPOSABALZE

Sakhar Karkhana Limited

Post Office : Pravaranagar - 4137 2

Tal. Rahata, Dist. Ahmednagar,

Maharashtra State ﬂhdia)

/’H_
HR/21-22/ 1

To,

Phone : 252301 10 252304 - P'nagar
Fax : (02422) 253397 - P'nagar
E-mail : pravarasugar@rediffmail.com

Date:-01/04/2022

INTERNSHIP COMPLETION CERTIFICATE

The Principai,

Arts, Commerce & Sci. College,
Satral, PIN-413711

Subject: Internship Completion Certificate

Dear Madam/ Sir,

------

I am happy to inform you that following studcnts of your college have successfully
Completed the ‘Sixty Hours Internship Programme’ in this organisation.

Sr. | Name of the student Roll | Aadhar No. Special Subject

No. No.
1. Dhepe Mahesh Suresh 09 |372657414065| Business Administration
2. [Harde Mahesh Rajendra 20 |680061187650| Business Administration
3. [Wabale Shrikant Vishwanath 60  |348015521927| Business Administration
4. |Wani Tejas Prakash 66 1898080927613 | Marketing & Management
5. |[Londhe Tanvi Haribhau 30 1917830994577 | Marketing & Management
6. Lodha Sakshi Santosh 28 (833419543422 | Marketing & Management
7. [Gawade Jayashri Vitthal 16 1508755149432 | Marketing & Management
8. INimse Shital Bandu 41 1599084680764 Marketing & Management

These students have been provided with adequate exposure and necessary hands- on
training pertaining to their special subject.

T'am confident that these students will perform effectively in similar type of organisations.

T'wish them every success in future endeavors.

Thank you,

Sincerely,

Nam'l: & Signainre
(Authorised ignator

G Scanned with OKEN Scanner
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Registration No._ ¢ 1-254, date 31-12-48 P

) VAT No. 271404 {0566 VIC
I\N '.\.l'f. ]\\i '1\ 09 l,,L} (:r I’.‘\N N(!. A ‘\ \\!’0848 \

GSTIN No. 27AAAAPOS48A 1ZZ

Padmashri Dr. Vitthalrao Vikhe Patil Sahakari Sakhar Karkhana Limited*h

Post Office : Pravaranagar - 413712 Phone : 252301 to0 252304 - P'nagar
% Tal. Rahata, Dist. Ahmednagar, Fax : (02422) 253397 - P'nagar

Maharashtra State (India) E-mail : pravarasu guri@redifimail.com

HR/21-22/ 10 Date:-01/04/2022

CERTIFICATE

This is to certify that, Dhepe Mahesh Suresh. had successfully

completed inplant training in our karkhana during the period 11/03/2022 to
26/03/2022.

He has completed In Plant training in Business Administration on our
karkhana. His performance during the training period has been good.

This certificate is being issued to him as per his own request.

. MANAGER H R

G Scanned with OKEN Scanner
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Padmashri Dr. Vitthalrao Vikhe Patil Sahakari Sakhar Karkhana Limited

— - e e L ' 4
- - - v om - ™ &
f Cost UM T Fraviseeses - 4 b

3 one 1 252301 %o 252304 - Pnagar /

{ "“‘ ] Ta Rabarms Disz A} duerer Fax : (02422) 253397 - Poagar | 3 ‘
!\‘_' ' Maherashern Staee (Indss) E-mail | pravarasupar @rediffmail com b /
v/ |

HR/21-227 \\ Date -01/04/2022

CERTIFICATE

26/03/2022.
He has Compleied In Plant

raining in Business Administration on our
karkhana. His periomance during

the training period has been good.

This certificate is being issued to him as per his own request

R

. MANAGERHR
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Registration No. G-254, date 31-12-48'

VAT No. 27140410666 V.
TAN No. PNEP 09169 G PAN No. AAAAPOBAS A R

GSTIN No. 2 TAAAAPOR48A 177

Padmashri Dr. Vitthalrao Vikhe Patil Sahakari Sakhar Karkhana Limited

Post Office : Pravaranagar - 413712 Phone : 252301 to 252304 - P'nagar
Tal. Rahata, Dist. Ahmednagar. Fax :(02422) 253397 - P'nagar

Maharashtra State (India) E-mail : pravarasugar@rediffmail.com

HR/21-22/ | )__ Date:-01/04/2022

CERTIFICATE

This is to certify that, Gavhane Mahesh Sanjay. had successfully
completed inplant training in our karkhana during the period 11/03/2022 to
26/03/2022.

He has completed In Plant training in Business Administration on our

karkhana. His performance during the training period has been good.

This certificate is being issued to him as per his own request.

" ___‘f’." T i
= =

~ MANAGER H R

G Scanned with OKEN Scanner
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N No. P'NEP OGO VAT No. 27140410666 v
l\__,'__ — ___l otiy PAN No. AAAAPUEAR A .f e £2 RV Uauh VA
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 Padmashri Dr. Vitthalrao Vikhe Patil Sahakari Sakhar Karkhana Limited

- -~

-y

Post Office « Prave e
Tu[ l ice : | favaranagar - 413712 Phone : 252301 10 2 52304 - P'nagar
i ahata 1y ST b
: th Rahata, Dist, Ahmednagar, Fax : (02422) 253397 - P'nagar
Maharashtra Stae (India) E-mail : pravarasugar@rediffmail '-Zm

i

To,

The Principal,

Arts, Commerce & Sci. College,
Satral, PIN-413711

Subject: Internship Completion Certiﬁyz( .......

Dear Madam/ Sir,

I am happy to inform you that following students of your college have successfully
Completed the ‘Sixty Hours Internship Programme’ in this organisation.

Roll No. rl Aadhar No. Special Subject |

Sr. No. | Name of the student
= ]
60 B48015521927 B. Administration

AN

L 1. | Wabale Shikant Vishwanath

These students have been provided with adequate exposure and necessary hands- on
training pertaining to their special subject.
I am confident that these students will perform effectively in similar type of organisations.

I wish them every success in future endeavors.

Thank you.
Sincerely,
—://-, 1
Name&Signature

(AuthorisedSignatory)

G Scanned with OKEN Scanner
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MEMORANDUM OF UNDERSTANDING

BETWEEN THE TWO INSTITUTTONS: -
1. THEPRINCIPALARTS. COMMERCE AND SCIENCE COLLEGE, SATRAL,
TAL- RAHURL DIST- AIIMEDN: AGAR-A13711.

IND
2. PADMASHRI DRAVITTALRAO VIKHE PATIL SAHAKARI SAKHARI
NARKHANA LIMITED,
TAL: RAHATA DIST:
PIN CODE : 413712

AHMEDNAGAR MAHAR, ASHTRA STATE (INDIA)

WITNESSETH THAT:
WHEREAS, DEPARTMENT  OF COMMERCEOIARTS, COMMERCE AND SCIENCE
RAHURI, DIST- AHMEDNAGAR-413711 and PADMASHRI

COLLEGE, SATRAL. TAL-
DR VITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA LIMITED. TAL: RAHATA

AHMEDNAGAR MAIAR: (SHTRASTATE (INDIA)

DIST .
ment of their teaching and learning. research and

PIN CODE : 413712 desire 10 promote the enr ich
discovery and engagement missions: and

WHEREAS, DEPARTMENT OF COMMERCE  ofARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURIL DIST- AHMEDNAGAR-413711 and PADMASHRI

DR VITTALRAQ VIKHE PATIL SAHAKARI SAKHARI KARKHANA LIMITED. TAL: RAHATA

DIST : AHMEDNAGAR MA HARASHTRA STATE (INDIA)
en and expand the mutual contacts between the two

PIN CODE : 413712 desire to strengtl

aroanizalions: and !
WIHFREAS, DEPARTMENT OF COMMERCE ofARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 and PADMASHRI
DRIVITTALRAQ VIKHE PATIL SAHAKAR] SAKHART RARKHANA LIMITED. TAL: RAHATA

DIST : AHMEDNAGAR MAHARASHTRASTATE (INDIA)

G Scanned with OKEN Scanner
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PIN CODE : 413712 desire to provide for a vibrant collaboration between the two organizations on the

terms and conditions hereinafier set forth:

NOW THEREFORE, it is mutually agreed as follows:
1. Scope of Agreement - The Agreement, shall include, but not be limited to, the following types of
collaboration:

A. Seek mutual advice and support in planning and executing programs promoting
excellence in respective arcas of research and cducation.

3. Assist in Student. Teacher training regarding Sericulture. Horticulture, Soil and
waler analysis.

C. Placement assistance.

D. Collaborative Research and Discovery. Learning and Teaching, and Engagement.

I Encourage the faculty members and scientist of cither institute to attend lectures.
seminars. workshops and conferences in the respective areas of interest.

I, Share the library and scientific literature facilities mutually by giving access (o
library and other resources of either institute to the scientist/students/rescarch
personnel of other institute.

G. Other mutually agreed educational programs.

1. Definitions — As used herein the terms “host organization™ and “home organization™ shall have

the following meanings

A. Host organization — the organization accepting the faculty member/scientist or

student.
B. Home organization — the organization providing the faculty member/scientist or

student.

Period of Agreement — This MOU shall remain in force for Five years from the date of the

last signature. Prior to the expiration date. this agreement may be reviewed for possible
renewal for a further Five-year period. Either party may terminate this MOU by providing 60
davs advance written notice to the other party.

I In this case. Personnel already participating in the exchange shall serve out their terms under the

conditions specified at the time of their appointment.

V. Activitics Under This Agreement — It isexpected that activities taking place under this
agreement  will be initiated primarily in coordination with their respective
administrative units concerned with such activities. All activities undertaken must
conform to the policies and procedures in place at each institution,

V. Planning and Management of Activities — Each distinct collaboration program or
activity will be described in separate Activity Agreement drawn up jointly by the

collaborating units. and signed by the heads of these units.  Such agreements will

@

4 ‘, = 2 I,'-_'" By ik gy ; ;
iR TN T BTN e T ESUORGEP e mmme it st 2> |
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specify the names of those individuals on cach institution responsible for the
implementation of the program.

VI. Funding of Activities - Activity Agreement’s should make financial costs and
obligations explicit.  Collaborating units are encouraged to work together to identify
and secure any outside funding which may be needed.  Projects requiring funding
must be approved by both institutions.

VII.  Limitation and Warranties:

»  Each party shall ensure that the other is not put to any liability for any act of the respective
party under this Mol

= Lach party represents that they have full power and authority to enter into this MOU in
ceneral.

VIl Commercials:

The training. field visit shall be conducted at the host facility in a time bound

manner as per availability and schedule at host facility.

General:

Both the parties may receive information proprictary to other party (the “Confidential

Information™) in the course of performance of their obligations under this MOU. Confidential

[nformation is not meant 10 include any information which (a) is publicly available (b) is

viehtfully received by the parties” from third parties without accompanying  secrecy

nl:ligxlliuns: (¢) is already in cither party's possession and was lawfully received from sources

siher than the parties or (d) is independently developed by the parties. The two bodies
LS . t b

understand and acknowledge that the Confidential Information is valuable and confidential
and avrees that it will at all times be kept in trust, to be disclosed only to such persons as have
a ~need to know” the same for the effective implementation of this MOU and that it will only
be used by the parties for the benefit of others.

e Both the parties understand and agrees  that all written or other tangible data and
documentation developed or procured by the other party in performing its obligations under
this MOU. whether in printed or clectronic form, belongs to other party and that other party
will have all rights. title and interest therein.

e Both partics shall not use the name and brand of the other party in any advertisement or make
any public announcement without the prior written approval of the other.

o Any and all disputes or differences arising out of or in connection with this Mol or its

performance shall. so far as it is possible, be settled by negotiations between the Parties

amicably through consultation & understanding.

G Scanned with OKEN Scanner
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X. Indemnification:

Both the parties shall indemnify and hold each other harmless from and against any claim,
loss, liability, or expense, including, but not limited to, damages, patent and trademark
infringement, costs and attorneys' fees, arising out of or in connection with any acts of

omissions of their agents or employees.

NON-DISCRIMINATION — WHEREAS, DEPARTMENT OF COMMERCE of ARTS, COMMERCE
AND SCIENCE COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 and, agree
that no person shall on the grounds of race, color, national origin, gender, sexual

orientation, or creed be excluded from participation under the terms of this Agreement.

X11 Modification — The terms of this Agreement may be changed or modified only by written

amendment signed by authorized agents of the parties hereto.

IN WITNESS THEREOF, WHEREAS. DEPARTMENT OF COMMERCE  of ARTS,
COMMERCE AND SCIENCE COLLEGE, SATRAL, TAL- RAHURI DIST- AHMEDNAGAR-
A13711 andPADMASHRI DRVITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA
LIMITED. TAL: RAHATA  DIST : AHMEDNAGAR MAHARASHTRA STATE (INDI4)  PIN CODE :

413712 have exccuted this Agreementas of the date first above written.

FOR, PRAVARA RURAL EDUCATION FOR, KRISHI VIGYAN KENDRA,
SOCIETY'S ARTS, COM MERCE AND BABHALESHWAR, TAL:

SCIENCE COLLEGE, SATRAL, TAL- RAHATA.DIST:AHMEDNAGAR., PIN-413737
RAHURI, DIST- AHMEDNAGAR-413711 '

AUTHORIZED SIGNATORY NAME: AUTHORIZED SﬁN \TORY NAME:

PRIN. SINGAR JAYSHREE R.

DESIGNATION: PRINCIPAL

I/C PRINCIPAL Padmashri Dr. Vitthdirao Vikhe Path
Art, Commerce & Science Collage 5ah.Sakhar Karkhana Ltd;Pravaranager
Satral Tal. Rahuri, Dist. A'Nagar ,
Date: 15/06/2020 Date: N2|06]|2020
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PRAVARA SAHAKARI BANK LTD.

(SCHEDULED BANK)

H. O. LONI : 413736, TAL. : RAHATA, DIST. : AHMEDNAGAR. (MAH,
TEL : (02422) 273450, 273471, 273516-17-18, 273715-16 FAX : (02422) 273715

E-Mail:psb_ho TeRET e

X Semem

J.

| &Y

Y iy
o, & neld MAY 700

CERTIFICATE

" This is to certify that, Nalkar Rutujia Nanasaheb had
ccessfully completed Banking training in our Bank during the

riod 17-05-2022 to 21-05-2022. _ '
She has completed Banking training in Marketing
anagment on our Bank. Her performance during the training

fiod has been good.

s certificate is being issued to him as per her own request.

MANAGER H. R.
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EST.1974
REG.NO.132
1 i nd-Teaching and-Engagement.

PRAVARA SAHAKARI BANK LTD.

(SCHEDULED BANK)

H. O. LONI: 413736, TAL : RAHATA, DIST. : AHMEDNAGAR. (MAH)
TEL : (02422) 273450, 273471, 273516-17-18, 273715-16 FAX: (02422) 273715
E-Moll:psb_ho@rediffmail.com

VII.

Vi

D. Collaborative Research-and Di
of either institute to attend lectures, seminars, .

¥

E. Encourage the faculty members and scientist
workshops and conferences in the respective areas of interest. 5

F. Share the library and scientific literature facilities mutually by giving access to library and
other resources of either institute to the scientist/students/research personnel of other institute.

G, Other mutually agreed educational programs.

Definitions — As used herein the terms “host organization” and “home organization” shall have
the following meanings

A. Host organization — the organization accepting the faculty member/scientist or student.

B. Home organization — the organization providing the faculty member/scientist or student.

Period of Agreement — This MOU shall remain in force for Five years from the date of the last
signature. Prior to the expiration date, this agreement may be reviewed for possible renewal for a
further Five-year period. Either party may terminate this MOU by providing 60 days advance
written notice to the other party.

In this case. Personnel already participating in the exchange shall serve out their terms under the

conditions specified at the time of their appointment.

Activities Under This Agreement — It isexpected that activities taking place under this agreement
will be initiated primarily in coordination with their respective administrative units concerned with
such activities. All activities undertaken must conform to the policies and procedures in place at
each institution.

Planning and Management of Activities — Each distinct collaboration program or activity will be
described in separate Activity Agreement drawn up jointly by the collaborating units, and signed
by the heads of these units. Such agreements will specify the names of those individuals on each
institution responsible for the implementation of the program.

Funding of Activities - Activity Agreement’s should make financial costs and obligations
explicit. Collaborating units are encouraged to work together to identify and secure any outside
funding which may be needed. Projects requiring funding must be approved by both institutions.

Limitation and Warranties:
Each party shall ensure that the other is not put to any liability for any act of the respective party

under this Mol.
Each party represents that they have full power and authority to enter into this MOU in general,

Commercials:
The training, field visit shall be conducted at the host facility in a time bound

manner as per availability and schedule at host facility.
General:

Both the parties may receive information proprietary to other party (the “Confidential
Information™) in the course of performance of their obligations under this MOU. Confidential
Information is not meant to include any information which (a) is publicly available (b) is
rightfully received by the parties from third parties without accompanying secrecy obligations: (¢)
is already in either party’s possession and was lawfully received from sources other than the
parties or (d) is independently developed by the parties. The two bodies understand and
acknowledge that the Confidential Information is valuable and confidential and agrees that it will
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Preamble:

The Arts, Science and Commerce College, Rahata affiliated to Savitribai Phule Pune
University, Pune-7, covered under section 2 (f) and 12 (B) of the UGC Act, 1956 was established in
1997 with a vision of education for the uplifiment of rural masses. The college lies in
- pleasant picturesqué campus scattered over 21 acres with excellent state of art, pollution free
" environment, eco-friendly campus and outstanding infrastructural facilities. The NAAC has
- accredited the college with ‘B++ grade. College is playing vital role in rural areca and as a
result, we have received the ‘Best Rural College ‘Award’ from Savitribai Phule Pune
" University in the year 2013. The college is also honored with the *Best College Award” in the
academic year 2011-12 by Student Welfare Doard of Savitribai Phule Pune Universily.
Arts, Commerce and Science College, Satral Tal-Rahavi Dist-Ahmedngar affiliated to Savitribai
Phule Pune University, Pune-7, covered under secdon 2 (f) and 12 (B) of the UGC Act, 1956 was
established: in the year 1998. At present the college is running undergraduate and post-graduate
programmes in the three disciplines ic. Aris, Science and Commerce. Recently the college was re-
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accredited with B++ rating and 2.8 CGPA from NAAC, the college received the Best College
Award from the Savitribai Phule Pune University.

MoU is been signed between Shirdi Sai Rural Institute’s Arts, Science and Commerce College
Rahata, Dist. Ahmednagar (MS) and Arts, Commerce and Science College, Satral Tal-
RahuﬁDi:‘;t—Ahmedngarto explore, extend and strengthen the functional relationship

between two institutes.

More specifically both the institutes agree to the following types of collaboration:

¢ Seek mutual advice and support in planning and executing programs promoting
excellence in respective areas of research and education. .

* Assist in Student, Teacher Training, and Student exchange, - Faculty exchange

programme.

e Placement assistance.
o Collaborative Research and Discovery, Teaching and Learning and Engagement.

Ehcourag'él the faculty members and scholars of either institute to attend lectures,
seminars, workshops and conferences in the respective areas of interest.

Share the library and literature facilities mutually by giving access to library and other
resources of either institute to scholars/students/research personnel of other inlstitute.

¢ Other mutually agreed educational programs.
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The. two institutions will mutually decide upon the terms and conditions including financial support for
the implementation of the above task. |

We re-affirm our commitment and our willingness to make a consistent effort to ensure that it is
implemented effectively and efficiently.

This MoU will be in force for five years from date of sign. After completion of five years, it may be
extended after mutual concern of both the institution.
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Signed on behalfof Arts, Science and Commerce Signed on behalf of Arts, Commerce and Science
College Rahata College, Sat X i Dist-
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Abstract:

A sustainable and convenient protocol is developed for the synthesis of polyhydroquinoline
derivatives under ultrasound irradiation at 45°C in the presence of pumice anchored sulfonic
acid (Pumice@SOsH) as a recoverable catalyst. These polyhydroquinolines were synthesized
from aldehydes, dimedone, ethylacetoacetate and ammonium acetate by Hantzsch reaction.
The attractive features of the present protocol are green approach, good yield, recovery of
catalyst, easy work-up procedure and simple purification of product whereas the catalyst offers
simple preparation, high catalytic activity, inexpensive, easy to use, recyclability and stability.

Keywords:
Pumice@SOsH, polyhydroquinolines, ultrasound irradiation, dimedone, etc.

Introduction:

Pumice stone obtained due to volcanic eruptions has many advantages such as abundance,
availability, large surface area, low cost, non-homogeneous nature, and excellent stability. Also
due to the remarkable properties such as high porosity and high adsorption capacities have
gained much interest in the field of catalysis. In recent years, the volcanic pumice converted
into variety of supported active catalytic materials such as pumice@SOsH" ", Pd—Ag catalysts
supported on pumice™ Pumice-modified cellulose fiber", Volcanic based hybrid
nanocomposite¥, Pumice supported Pd catalyst"!, Immobilization of TiO2 on pumice stone"",
iron-coated pumice“'™ X pumice-supported Pd—Cu catalysts*, etc.

Multi-component reactions (MCRs) are a constructive approach to synthesize heterocyclic
compounds with diverse structures. In MCRs, more than two components reacts together in
single step to produce a targeted heterocyclic system without isolation of any intermediate. Due
to this, requires short time, reduce energy requirement, reduce quantity of precursors, and are
useful to increase atom economy. The Hantzsch reaction is one of the most important examples
of multicomponent reaction which is used for synthesis of polyhydroquinoline derivatives*" *,
The polyhydroquinoline derivatives is of great attention due to their various activities such as
anti-cancer, anti-diabetic, anti-hypertensive, anti-inflammatory, anti-microbial, anti-
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tubercular, anti-tumor, bronchodilator, calcium channel blockers, cardiovascular agents,
geroprotective, hepatoprotective, neurotropic, and vasodilator®™ etc. These versatile
activities have encouraged researchers to design sustainable and convenient catalytic materials
for the synthesis of heterocyclic compounds containing polyhydroquinoline moiety. Some
illustrations of drugs with 1,4-dihydropyridine framework are outlined in Fig. 1.

Me
Menye
NO, N
>
CO,Me
|
N"Me

MeO,C i OaN 9 e
2 M MeO,C
Me™ N~ Me Ph o MeN Me” N
H

H H
Benidipine Nicardipine Lacidipine
Fig.1. some drugs containing 1,4-dihydropyridine framework

Recently, numerous protocols have been developed for the synthesis of polyhydroquinolines
from aromatic aldehyde, dimedone, ethylacetoacetate and ammonium acetate such as nano-
materials®*" metal oxide supported materials®", magnetic materials®", ionic liquids™"', amino
acids®™!', solar thermal energy™V!l, Zeolite®™™, microwave™, and ultrasound® etc. Also
various bronsted acidic catalyst are used such as Fes304/SiO2-OSOzH™ ' silica sulfuric
acid nicotinic acid®*", Acetic acid®*", Aluminized polyborate®*!, PPA-SiO*VIl SBA-
15/SOzH*>Vill - SBA-15@Glycine®™™, PMO-ICS-PrSOsH, BINOL-phosphoric  acid™",
Carbon-based Solid acid (CBSA) COF-SOsH X! Fe304@FSM-16-SO3H XV, p-TSAXV,
[MSAIM]HSO,M,  [Pyridine-SOsH]CI™i  Caffeine-HsPO™ ascorbic  acid'™,
FesOs@PEO-SO3H!, etc.

The ultrasound (US) assisted synthesis is well developed method used for the synthesis of
variety of heterocyclic compounds. It proceeds through the development and adiabatic collapse
of the transient cavitations bubble. It is used as a green approach that helping to reduce high
energy requirements. The US approach provides smooth and cleaner reactions procedure with
increasing yields in presence of various catalytic processes Vi,

In continuation of our environmentally benign work Vi and on the application of
pumice@SO3H catalysts" ', here we report a convenient green approach for one-pot synthesis
of polyhydroquinolines in the presence pumice anchored sulfonic acid as a bronsted acidic
catalyst with good catalytic activity and recyclability.

Results and Discussion:

In order to choose the better reaction condition a model reaction (Scheme 1) of p-methyl
benzaldehyde, dimedone, ethyl acetoacetate and ammonium acetate was carried out in presence
of catalyst pumice@SOsH with and without catalyst and solvent. The reaction did not proceed
to any extent in absence of catalyst with and without solvent during stirring at room temperature
(Table 1, Entry 1-3). Also the negative result was obtained with pumice@SOsH catalyst at
room temperature in presence water and ethanol as well as without solvent under ultrasound
irradiation (Table 1, Entry 4-6). The reaction proceeds smoothly with catalyst pumice@SO3zH
in presence of ethanol as solvent at 45°C under ultrasound irradiation with excellent yield
(Table 1, Entry 7).
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CH4

7@ 1 mmo|) ﬁo/\ Pumice@S0;H/EtOH
US| at 45°C

1 mmol) (1 mmol)
CH4COONH,

4
(1.5 mmol)

Scheme 1. Model reaction for synthesis of Polyhydroquinoline (5b) derivative

Table 1: Optimization of reaction condition for the synthesis of polyhydroquinoline (5b)

Entry Catalyst / Solvent Reaction Time in  Yield®
Condition hrs. in %

1 90 mg pumice@SOsH / Solvent free  Grinding 0.5 No reaction
(NR)

2 90 mg pumice@SOsH / H20 Stirringat RT 3 NR

3 90 mg pumice@SOsH / EtOH Stirring at RT 3 NR

4 90 mg pumice@SOzH / H20 USI at RT 3 NR

5 90 mg pumice@SOsH / H20 USlat45°C 3 NR

6 90 mg pumice@SOsH / EtOH USIat RT 3 Trace

7 90 mg pumice@SOsH / EtOH USlat45°C 1.5 80

8Reaction condition: 1b (0.120gm, 1mmol), 2 (0.140gm, 1mmol), 3 (0.130gm, 1mmol), 4 (0.107gm,
1.5mmol),

pumice@SO3H (90 mg), Plsolated Yield

Table 2: Optimization of quantity of catalyst for the synthesis of polyhydroquinoline (4b)

Entry Pumice@SO3H Catalyst (mg) Time (hrs) Yield® (%)
1 40 2 o5
2 60 2 45
3 80 2 70
4 90 15 80
5 90 15 80

8Reaction condition: 1b (0.120gm, 1mmol), 2 (0.140gm, 1mmol), 3 (0.130gm, 1mmol),
4 (0.107gm, 1.5mmol), USI at 45°C, " Isolated Yield

The model reaction was then studied for different amount of catalyst to optimize the amount
of catalyst required (Table 2). It was found that further increase in the amount of catalyst, there
was no significant improvement in the yield of the product.

This outcome enhanced our attention to study the scope, generality and relevance of this
protocol for the synthesis of Polyhydroquinoline (5a-k) derivatives. The series of
Polyhydroquinoline were synthesized using diverse aromatic aldehydes under above optimized
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conditions with good yield (74-86%) as mentioned in Table 3. The protocol worked very well
with aldehydes containing electron deficient and electron rich substituent.

Table 3: Data of synthesized Polyhydroquinoline (5a-k) derivatives

Entry Aldehyde Product Time Yield M.P.(°C)
(hrs) (%)

Observed Reported

1.5 85 214-216 217-219%

1.5 80 252-256 260-262%

2.0 78 257-260 258-260%

1.5 80 220-224 --

1.5 79 182-184 185-186°°
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10

11

2.0

2.0

2.0

1.5

1.5

1.5

82

78

75

80

76

80

240-242

250-252

238-240

204-206

192-194

236-238

245-246°°

254-256°°

240-242%

205-206%

198-200%

228-231%

8Reaction condition: 1a-k (0.120gm, Immol), 2 (0.140gm, 1mmol), 3 (0.130gm, 1mmol),

4 (0.107gm, 1.5mmol), USI at 45°C
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After the completion of the reaction, the catalyst used has been recovered by heating the
reaction mixture up to the boiling. The resultant hot solution was filtered at hot condition to
separate the catalyst. The recovered catalyst was washed with dichloromethane 2-3 times and
dried to reuse. The recycled catalyst was reused under the optimal conditions in three cycles of
the similar transformation (Fig. 2). The formation of Pumice@SOzH catalyst was proved by
spectral studies such as FT-IR, XRD, SEM, TEM and EDS etc. which are reported in our
previous work'. Here the evidences of recyclability study are provided. The FT-IR, XRD and
EDS spectra of the recycled pumice@SOzH catalyst after third cycle did not show any
significant change in catalytic activity.

I . MW Isolated Yield

Cyclel Cycle2 Cycle3

80}

78

76

74 +

Fig. 2. Reusability of the pumice@SOzH for the synthesis of Polyhydroquinoline (4b)

In the FT-IR spectrum of the recycled pumice@SOsH (Fig. 3), the broad band at 3414.35 cm’
Lis appeared due to O-H group in sulfonic acid. Also the important bands at 1637.32 cm™* and
1111.05 cm™ are appeared due to the S=0 and Si—O-Si respectively. These significant bands
indicate that, the recovery of -SOsH group in the recycled catalyst.

60.0

55 13929.86

2029.95

50

45

40

35

%T
30

3235.21 1637.32

1617.43
25

20 /
3551.18
15

10 347571 |
3414.35

7.0

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000
cm-1

Fig. 3. IR Spectrum of Pumice@SO3H catalyst
The nature of XRD (Fig. 4) and EDS (Fig. 5) of recycled catalyst was precisely matched with

the reported catalyst. It showed that, the recycled catalyst did not show any variation in
composition.
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Counts
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Fig.4. XRD of Pumice@SOsH catalyst

cps/eV

1C| Na Si 'S K Fe

| L) T I‘ T l-I r T Jl‘ L] ) T T
6 8 10 12 14

Fig.5. EDS of Pumice@SOsH catalyst

The comparative study of different protocols for synthesis of polyhydroquinolene derivatives
is illustrated in Table 4. While the plausible mechanism involved in Pumice@SOsH promoted
synthesis of polyhydroquinolines is shown in Scheme 4.

Table 4: Comparative study of different protocols for synthesis of polyhydroquinolene (5b)

Entry Catalyst Reaction Quantity of Time Yield Reference
Condition Catalyst in in (%)
gm min
1 Silica Sulfuric acid  Solvent 0.080 50 92 33
free/60°C
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2 Nicotinic acid Solvent 0.1 07 92 34
free/80°C

3 PPA-SIO> Solvent 0.030 60 90 37
free/80°C

4 PMO-ICS-PrSOsH Reflux/EtOH 0.020 20 95 40

5 CBSA Solvent 0.020 35 88 42
free/90°C

6 COF-SO3H Solvent 0.020 10 95 43
free/90°C

7 Pumice@SOsH EtOH/USI, 45°C  0.090 90 80 Present

work

Experimental:

Melting points were recorded in an open capillary and are uncorrected. Infra Red spectra were
recorded on a Perkin-Elmer FTIR spectrophotometer. The *H-NMR and *C-NMR spectra
were recorded on a BRUCKER AVANCE NEO 500MHz NMR Spectrometer in CDCls using
Tetramethyl silane as a reference compound. Mass spectra were recorded on a Finnigan Mass
spectrometer. TLC was carried out by Al-plates pre-coated with silica gel to check the purity
of the compounds.

Preparation of pumice anchored sulfonic acid (pumice@SOsH) catalyst
In the present work, the catalyst pumice anchored sulfonic acid (pumice@SO3H) has been
prepared by simple agitation from pumice (Scheme 2) using reported method [1].

Agitation
OO-H + CI-SO3H —— 0-SO;H + HCI
. Chlorosulfonic i
Pumlce AC|d Pumlce@SC)gH

Scheme 2: Preparation of pumice anchored sulfonic acid (pumice@SO3zH) catalyst

General procedure for the synthesis of polyhydroquinoline derivatives (5a-k)

A mixture of aldehyde 1 (1 mmol), 5,5-dimethylcyclohexane-1,3-dione 2 (1mmol), ethyl
acetoacetate 3 (1 mmol), ammonium acetate 4 (1.5 mmol) and 90 mg of pumice based sulfonic
acid was taken in a 100 mL round bottom flask containing 15 mL of ethyl alcohol. The resulting
reaction mixture was subjected for ultrasound irradiation at 45°C temperature for appropriate
time (Scheme 3). The progress of the reaction was studied using TLC. After the completion,
the reaction mixture was heated up to the boiling. The resultant hot solution was filtered at hot
condition to separate the catalyst. The recovered catalyst was washed with dichloromethane 2-
3 times and dried to reuse. After the separation of catalyst, cool the mother liquor, the solid
polyhydroquinoline thus obtained. It was dried and in some cases it was purified by
recrystallization using hot ethanol.
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Ar
O Ar O
18.] ] A~
7@ (1 mmol) ﬁo/\ Pumlce@SogH/EtOT | 0
USI at 45°C N
(1 mmoI) (1 mmol) 15-2h H
CH3;COONH, 5a-k
4
(1.5 mmol)

Scheme 3: Synthesis of Polyhydroquinoline (5a-k) derivatives

Discussion of Spectra:

5b: ethyl 1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-0xo-4-p-tolylquinoline-3-carboxylate
'H NMR (500 MHz, CDCl3): 0.93 (s, 3H, -CH3), 1.05 (s, 3H, -CH3), 1.21 (t, 3H, -CHs), 2.20
(s, 3H, -CHa), 2.12-2.24 (m, 4H, -CH>-x2), 2.31 (s, 3H, -CHa), 4.06 (g, 2H, -OCH>-), 5.01 (s,
1H, -CH-), 6.66 (s, 1H, NH), 6.99 (d, 2H, J=8Hz, Ar-H), 7.18 (d, 2H, J=8Hz, Ar-H); 1*C NMR
(125 MHz, CDClz): 195.75, 167.58, 148.79, 144.27, 143.56, 135.38, 128.60, 127.87, 112.05,
106.14, 59.78, 50.81, 40.91, 36.14, 32.67, 29.45, 27.19, 21.04, 19.26, 14.24; MS (ESI) : m/z =
354.2110 [M+H].

5c: ethyl 1,4,5,6,7,8-hexahydro-4-(4-methoxyphenyl)-2,7,7-trimethyl-5-oxoquinoline-3-
carboxylate

'H NMR (500 MHz, CDCls): 0.93 (s, 3H, -CHs), 1.06 (s, 3H, -CH3), 1.20 (t, 3H, -CHa), 2.13-
2.30 (m, 4H, -CH2-x2), 2.35 (s, 3H, -CH3), 3.73 (s, 3H, -OCH3), 4.07 (g, 2H, -OCH>-), 4.99 (s,
1H, -CH-), 6.26 (s, 1H, NH), 6.73 (m, 2H, Ar-H), 7.20 (m, 2H, Ar-H); MS (ESI) : m/z =
370.2005 [M+H].

5d: ethyl 4-(4-ethylphenyl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-3-
carboxylate

'H NMR (500 MHz, CDCls): 0.95 (s, 3H, -CH3), 1.06 (s, 3H, -CHs), 1.17 (t, 3H, -CHs), 1.21
(t, 3H, -CHa), 2.13-2.29 (m, 4H, -CH2-x2), 2.32 (s, 3H, -CHj3), 2.55 (q, 2H, -CH-), 4.06 (q,
2H, -OCH3>-), 5.02 (s, 1H, -CH-), 6.41 (s, 1H, NH), 7.01 (d, 2H, J=8Hz, Ar-H), 7.19 (d, 2H,
J=8Hz, Ar-H); °C NMR (125 MHz, CDCls): 195.69, 167.58, 148.49, 144.39, 143.37, 141.68,
127.87, 127.35, 112.16, 106.25, 59.79, 50.79, 41.03, 36.10, 32.71, 29.41, 28.40, 27.28, 19.32,
15.35, 14.23.

5f:  ethyl 4-(4-chlorophenyl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-oxoquinoline-3-
carboxylate

'H NMR (500 MHz, CDCls): 0.92 (s, 3H, -CHs), 1.07 (s, 3H, -CHj3), 1.18 (t, 3H, -CHa), 2.13-
2.32 (m, 4H, -CH2-x2), 2.36 (s, 3H, -CH3), 4.05 (q, 2H, -OCHz>-), 5.02 (s, 1H, -CH-), 6.29 (s,
1H, NH), 7.16 (m, 2H, Ar-H), 7.23 (m, 2H, Ar-H); MS (ESI) : m/z = 374.1595 [M+H].

5k: ethyl 4-(4-(dimethylamino)phenyl)-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-
oxoquinoline-3-carboxylate

'H NMR (500 MHz, CDCls): 0.95 (s, 3H, -CHs3), 1.04 (s, 3H, -CH3), 1.24 (t, 3H, -CH3), 2.12-
2.25 (m, 4H, -CH>-x2), 2.33 (s, 3H, -CH3), 2.85 (s, 6H, -N(CHz3)2), 4.06 (g, 2H, -OCH>-), 4.96
(s, 1H, -CH-), 6.58 (d, 2H, J=8.5Hz, Ar-H), 6.64 (s, 1H, NH), 7.15 (d, 2H, J=8.5Hz, Ar-H);
13C NMR (125 MHz, CDCls): 195.84, 167.77, 148.94, 148.56, 143.18, 136.02, 128.61, 112.38,
112.24,106.43, 59.71, 50.84, 40.85, 40.75, 35.38, 32.65, 29.49, 27.28, 19.28, 14.30; MS (ESI)
: m/z = 383.2254 [M+H].
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Scheme 4: Plua3|ble mechanism for the synthesis of Polyhydroquinolines

Conclusion:

In summary, we have discovered a sustainable and convenient protocol for the synthesis of
polyhydroquinoline derivatives using pumice anchored sulfonic acid (Pumice@SOsH) as an
efficient catalyst under ultrasound irradiation. The attractive features of present protocol are
green approach, good yield, recovery of catalyst and easy work-up procedure whereas the
catalyst offers simple preparation, high catalytic activity, inexpensive, easy to use, recyclability

and good stability.

Abbreviations:

MCRs
Pumice@SOsH

NR
RT
SF
usl
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= Multicomponent Reactions,

= Pumice supported sulfuric acid,

= No Reaction,

= Room Temperature,

= Solvent Free,

= Ultrasound Irradiation.
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