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3.5.1 Number of functional MoUs/linkages with institutions/ industries in India and abroad for internship, on-the-job training, project work,

student / faculty exchange and collaborative research during the last five years

List and Copies of Documents Indicating the Functional MoUs/linkage/Collaborations activity-wise and Year-wise

Academic Year: 2018-19

INDEX
Sr. Name of the institution/ industry with whom | Year of List of the Actual Activities Page
No. the MoU / linkage is made, with contact details | signing Under Signed MoU Number
MoU /
linkage

1. Pravara Sahakari Bank Loni, Tal-Rahata, Dist.- 2018 T.Y.B. Com. 46 students and 03 04
Ahmednagar, Maharashtra, 413736 teachers visited to Pravara Sahakari
psb_ho@rediffmail.com Bank Branch Satral

2. Padmashri Dr. Vitthalrao Vikhe Patil Sahakari 2018 T.Y.B. Com. 42 students & 04 20
Sakhar Karkhana Limited, Pravaranagar, Tal- Teachers visited to Sugar Factory
Rahata, Dist.- Ahmednagar, Maharashtra, 413736 for educational purpose
pravarasugar@yahoo.com

3. Shri Sadguru Gangageer Maharaj Science, 2013 Dr. V. A. Kadnor Sharing research | 37
Gautam Arts and Sanjivani Commerce College, facility for the completion of Ph. D.
Kopargaon, Ahmednagar, Maharashtra degree in Chemical Science and
ssgmcoll.kop@gmail.com published 04 Research Publication

4. Akhil Bhartiya Shri Swami Samarth Gurupeeth, 2018 Community Awareness Activity at | 72
Trimbakeshwar Dist.- Nashik (Maharashtra), PIN: Shri Swami Samarth Spiritual Seva
422212 Reg. No.: F-7655/NSK Kendra Kolhar
account@gurupeeth.in

5. Shabdalaya Prakashan, Shrirampur Post Box No. | 2018 Marathi Bhasha Gaurav Divas 79
90, Ward No. 7, Shrirampur Dist.- Ahmednagar, celebration
PIN: 413709 , Maharashtra
contact@shabdalaya.com

6. Satral Dairy Pvt. Ltd. Satral, Rahuri, Ahmednagar. | 2018 T.Y.B. Com. 35 students and 04 105
Maharashtra, 413711 Teachers visited to the Satral Dairy
satraldairy@gmail.com
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Department of Physics, Savitribai Phule Pune 2015 Dr. N. S. Kanhe Sharing research 113
University, Pune. (MS) facility for the completion of Ph.D.
hod@physics.unipune.ac.in degree in Physical Science

Padmashri Vikhe Patil College of Arts, Science 2014 Dr. V. G. Shinde Sharing research 115
and Commerce Pravaranagar, Rahata, Dist.- facility for the completion of Ph.D.
Ahmednagar Maharashtra 413736 degree in Commerce
pvpcollege@gmail.com

K. R. T. Arts, B. H. Commerce and A. M. 2015 Mrs. D. D. Agarkar Sharing research | 117
Science, College Nashik. Maharashtra facility for the completion of M.
srcollege.kthm@mvp.edu.in Phil. Degree in Chemical Science
Padmashri Vikhe Patil College of Arts, Science 2018 Mr. D. N. Ghane Sharing research 119
and Commerce Pravaranagar, Rahata, Dist.- facility, pursuing Ph. D. degree in
Ahmednagar Maharashtra, 413736 Commerce

pvpcollege@gmail.com

Crnpu—
Principal
PRINCIPAL
Art's, Commerce & Science College
Satral, Tal.Rahuri, Dist. Ahmednagar.
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Functional MoU Copies

Pravara Sahakari Bank Loni, Tal-
Rahata, Dist.- Ahmednagar,
Maharashtra, 413736
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Ref-No-43-HRDIO 2018 Date : 22/06/2018

G
MEMORANDUM OF UNDERSTANDING

BETWEEN THE TWO INSTITUTIONS:-

1. THEPRINCIPAL, :
ARTS, COMMERCE AND SCIENCE COLLEGE, SATRAL,
TAL- RAHURI, DIST- AHMEDNAGAR-413711.

AND

2. PRAVARA SAHAKARI BANK LTD. (SCHEDULED), LONI, TAL.RAHATA,
DIST.AHMEDNAGAR, MAHARASHTRA (INDIA), PIN CODE : 413736
TAL: RAHATA DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)
PIN CODE : 413712

WITNESSETH THAT:
WHEREAS, DEPARTMENT OF COMMERCE ofARTS, COMMERCE AND SCIENCE

COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPRAVARA SAHAKARI
BANK LTD. (SCHEDULED), LONI, TAL. RAHATA, DISTAHMEDNAGAR, MAHARASHTRA (INDIA),
PIN CODE : 413736desire to promote the enrichment of their teaching and learning, research and discovery
and engagement missions; and

WHEREAS, DEPARTMENT OF COMMERCE, ofARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPRAVARA SAHAKARI
BANK LTD. (SCHEDULED), LONI, TAL.RAHATA, DISTAHMEDNAGAR, MAHARASHTRA (INDIA),
PIN CODE : 413736desire to strengthen and expand the mutual contacts between the two organizations; and

WHEREAS, DEPARTMENT OF COMMERCE of ARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-4]3711 andPRAVARA SAHAKARI
BANK LTD. (SCHEDULED), LONI, TAL.RAHATA, DISTAHMEDNAGAR, MAHARASHTRA (INDI14),
PIN CODE : 413736desire to provide for a vibrant collaboration between the two organizations on the terms -

and conditions hereinafter set forth;

NOW THEREFORE, it is mutually agreed as follows:

- 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 areas of research and education.

B. Assist in Student, Teacher training regarding Sericulture, Horticulture, Soil and water analysis.
C. Placement assistance.

Page 1ot 4
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H. O. LONI: 413736, TAL : RAHATA, DIST. : AHMEDNAGAR. (MAH.)
S CO; TEL. : (02422) 273450, 273471, 273516-17-18, 273715-16 FAX : (02422) 273715
pET 1674 E-Mail:psb_ho@rediffmail.com
REG.NO.132 .
e W » 55 ﬁCnllaboraﬁ,veRe.saarchand.Discovery,—Lcaming—and—Teaching,—andAEngagemcm.——-—*“_ e
E. Encourage the faculty members and scientist of either institute to attend lectures, seminars, -
workshops and conferences in the respective areas of interest.
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.

I1. 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.

1I1. In this case. Personnel already participating in the exchange shall serve out their terms under the
conditions specified at the time of their appointment.

Iv. 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.

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 specify the names of those individuals on each
institution responsible for the implementation of the program.

VL 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.

VIL.  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 MoU. : "
*  Each party represents that they have full power and authority to enter into this MOU in general.

VI 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.
IX 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 reccived by the parties from third partics without accompanying secrecy obligations; (¢)
is already in either party’s possession and was lawfully received from sources other than the
partics or (d) is independently developed by the parties. The two bodies understand and
acknowledgg that the Confidential Information is valuable and confidential and agrees that it will

Page 2ot 4
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H. O. LONI : 413736, TAL : RAHATA, DIST. : AHMEDNAGAR. (MAH.)
TEL : {02422) 273450, 273471, 273516-17-18, 27371 5-16 FAX : (02422) 273715
E-Mail:psb_ho@rediffmail.com

EST.1974
REG.NO.132

__atall 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 electronic form, belongs to other party and that other party will have all rights, title
and interest therein.

e Both parties 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.

e Any and all disputes or differences arising out of or in connection with this MoU or its
performance shall, so far as it is possible, be settled by negotiations between the Parties amicably
through consultation & understanding.

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 or omissions of their agents
or employees.

@

ss

XI. NON-DISCRIMINATION - WHEREAS, DEPARTMENT OF COMMERCE OF ARTS,
COMMERCE AND SCIENCE COLLEGE, SATRAL, TAL- RAHURI, DIST-
AHMEDNAGAR413711 AND PRAVARA SAHAKARI BANK LTD. (SCHEDULED),
LONI, TAL.RAHATA, DIST. AHMEDNAGAR, MAHARASHTRA (INDIA), PIN CODE : |
413736 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.

! X1 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 COMMERCEOfPRAVARA SAHAKARI
BANK LTD. (SCHEDULED), LONI, TAL.RAHATA, DISTAHMEDNAGAR, MAHARASHTRA (INDIA),
PIN CODE : 413736have executed this Agreement as of the date first above written.

FOR, PRAVARA RURAL EDUCATION FOR, PRAVARA SAHAKARI BANK LTD.
SOCIETY’S ARTS, COMMERCE AND SCIENCE (SCHEDULED), LONI, TAL.RAHATA,
COLLEGE, SATRAL, TAL- RAHURI, DIST- DISTAHMEDNAGAR, MAHARASHTRA (INDIA),
AHMEDNAGAR-413711 PIN CODE : 413736

Page 3 of 4
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PRAV "-?‘”Z SAHAKARI BANK LTD.
(SCHEDULED BANK)

H. O. LONI: 413736, TAL : RAHATA, DIST. : AHMEDNAGAR. (MAH.)
TEL 1 (02422) 273450, 273471, 273516-17-18, 273715-16 FAX : (02422) 273715

55_94 & E-Mail:psb_ ho@redlffmuil com
© REG.NO.132
b
QR

AUTHORIZED SIGNATORY NAME: AUTHORIZED SIGNATORY NAME:

(4
DESIGNATION: PRINCIPAL i, pi

PRIN. SINGAR JAYSHREE R.

I/C PRINCIPAL ’{zo'/ DIJSIGNA OMN: Deputy General Manager
Art,Cemmerce & Science Cellage o ‘fm =
Satral, Tal. Rahuri, Bist. A'Nagar ‘\‘\:'\3t "G _}?.U_,,!
- W2

&

Date: 22/06/20\R -

Page 4 of 4
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PRAVARA SAHAKARI BANK LTD.

(SCHEDULED BANK)

, AR [MAH,)
. 413736, TAL : RAHATA, DIST. : AHMEDNAG
?él? : (Ltgjlzzl)ﬂz%iso 273471, 273516-17-18, 273715-16 FAX : (02422) 273715

E-Mail:psb_ho@rediffmail.com

EST.1974
REG.NO.132

—————  Ref:No-4-3-HRD2020-217 Date : 22/06/2020
aaen

G

MEMORANDUM OF UNDERSTANDING

BETWEEN THE TWO INSTITUTIONS:-

1. THEPRINCIPAL, _
ARTS, COMMERCE AND SCIENCE COLLEGE, SATRAL,
TAL- RAHURI, DIST- AHMEDNAGAR-413711.

AND

2. PRAVARA SAHAKARI BANK LTD. (SCHEDULED), LONI, TAL.RAHATA,
DIST.AHMEDNAGAR, MAHARASHTRA (INDIA), PIN CODE : 413736
TAL: RAHATA DIST: AHMEDNAGAR MAHARASHTRA STATE (INDIA)
PIN CODE : 413712

WITNESSETH THAT: :
WHEREAS, DEPARTMENT OF COMMERCE of ARTS, COMMERCE AND SCIENCE

COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPRAVARA SAHAKART
BANK LTD. (SCHEDULED), LONI, TAL.RAHA TA, DISTAHMEDNAGAR, MAHARASHTRA (INDIA),
PIN CODE : 413736desire to promote the enrichment of their teaching and learning, research and discovery
and engagement missions; and :
WHEREAS, DEPARTMENT OF COMMERCE, of ARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPRA VARA SAHAKARI
BANK LTD. (SCHEDULED)V, LONI, TAL.RAHATA, DIST.AHMEDNA GAR, MAHARASHTRA (INDIA),
PIN CODE : 413736desire to strengthen and expand the mutual contacts between the two organizations; and
WHEREAS, DEPARTMENT OF COMMERCE of ARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPRAVARA SAHAKARI
BANK LTD. (SCHEDULED), LONI, TAL.RAHA T4, DISTAHMEDNAGAR, MAHARASHTRA (INDM),

PIN CODE : 413736desire to provide for a vibrant collaboration between the two organizations on the terms .
and conditions hereinafter set forth;

NOW THEREFORE, it js mutually agreed as follows: ,
L 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
respective areas of research and education.
B. Assist in Student, Teacher training regarding Sericulture,
C. Placement assistance.

and executing programs promoting excellence in

Horticulture, Soil and water analysis.

Page1o0f4
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PRAVARA SAHAKARI BANK LTD.

(SCHEDULED BANK)
H. O. LONI: 413738, TAL : RAHATA, DIST. : AHMEDNAGAR. (MAH.)

b TEL:(02422) 273450, 273471, 273516-17-18, 273715-16 FAX: (02422) 273715
ST, E-Mail:psb_ho@rediffmail.com
REG.NO.132
D Collab01'aﬁv&Reseax'cl1«111d-Discover-y,—lgeamingand—Teaching,-an&Engagmnt————’f"/_
te to attend lectures, seminars,-

E. Encourage the faculty members and scientist of either institu
workshops and conferences in the respective areas of interest. '
g access t0 library and

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

G. Other mutually agreed educational programs.
IL 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 of 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 ACYAICS

written notice to the other party.
I In this case. Personnel already p_articipating i
conditions specified at the time of their appointment.

n the exchange shall serve out their terms under the

ected that activities taking place under this agreement
h their respective administrative units concerned with
t conform to the policies and procedures in place at

Iv. Activities Under This Agreement — It isexp
will be initiated primarily in coordination wit
such activities. All activities undertaken mus
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 specify the names of those individuals on each
institution responsible for the implementation of the program.

VI Funding of Activities - Activity Agreement’s should make financial costs and obligatioﬁs
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.

VIL  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 MoU.
= Each party represents that they have full power and authority to enter into this MOU in general.

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

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

o Both the parties may receive information proprietary to othe « Jant:
Information”) in the course of performance of the[i)r oblri}:gations un(rierp Etlhn1>5, h(/;geU ggln ft:l (ciient}al
Ipformatlon is not meant to include any information which (a) is publicl av.a'l b} : entlfll
.rlghtfully r§ceived by the parties from third parties without accompanying secr e):: b;'a © (b),.;l‘S‘ o
is a!ready in either party’s possession and was lawfully received from sourceyo llgatlons; L
parties or (d) is independently developed by the parties. The two bodi s other than the -
acknowledge that the Confidential Information is valuable and confidential an(lieig;::irls’[?qtd aﬁd

é hat it wi

Page 2 of 4
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IN WITNESS THEREOF, WHEREAS, DEPARTMENT OF COMME
BANK LTD. (SCHEDULED), LONI, TAL.RAHA TA, DIST AHMED
PIN CODE : 413736have executed this Agreement as of the date first

- PRAVARa SAHAKAR] BANK LTD,

(SCHEDULED BANK)

Indemnification:
Both the parties shall

liability, or expense, including,vb'ut not limited to, damages, patent and trademark infringement,
costs and attorneys' fees, arisi i

or employees.

SS

NON-DISCRIMINATION — WHEREAS, DEPARTMENT OF COMMERCE OF ARTS,
COMMERCE AND SCIENCE COLLEGE, SATRAL, TAL- RAHURI, DIST.
AHMEDNAGAR-413711 AND PRAVARA SAHAKARI BANK LTD. (SCHEDULED),
LONIL, TAL.RAHATA, DIST.AHMEDNAGAR, MAHARASHTRA (INDIA),

PIN CODE :
413736 agree that no person shall on the grounds of race, color, n

ational origin, gender, sexual

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

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

amendment signed by authorized agents of the parties hereto. _

RCEofPRAVARA SAHAICARI

NAGAR, MAHARASH TRA (INDIA),
above written. '

FOR, PRAVARA RURAL EDUCATION FOR, PRAVARA SAHAKARI BANK LTD.
SOCIETY'S ARTS, COMMERCE AND SCIENCE  (SCHEDULED), LONI, TAL.RAHATA,
COLLEGE, SATRAL, TAL- RAHURI, DIST- DIST.AHMEDNAGAR, MAHARASHTRA (INDIA),
AHMEDNAGAR-413711 PIN CODE : 413736

Page 3 of4
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PRAVARA SAHAKARI BANK LTD.

(SCHEDULED BANK)

1. O. LONI: 413736, TAL : RARATA, DIST. - AHMEDNAGAR. (WAH)
TEL : (02429) 273450, 273471, 273516-17-18, 273715-16 FAX : (02422) 273715
E-Maikpsh_ho@reditfmail.com

S —

! / -

AUTHORIZED SIGNATORY NAME: AUTHORIZED SIGNATORY NAME:
PRIN. SINGAR JAYSHREE R.
DESIGNATION: PRINCIPAL

I/C PRINCIPAL
Art Cammerce & Science Ce'lage
@ Satral Tal. Rehuri, Bist ANagar

Date: 22/06/2020

page 4 of 4
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Date:01/02/2019

To,
The Principal,

Arts, Commerce and Science College, Satral.

Subject: - Permission to organize Bank Visit for T. Y. B. Com student.
Respected Sir,

With reference to the above-mentioned subject, the final year’s students of B. Com. need to visit
Pravara Sahakari Bank Ltd., Songaon. The Bank Visit will provide hands-on experience. It will
be the opportunity for our students for gaining practical experience with Pravara Sahakari Bank

Ltd., (Scheduled Bank) Songaon. The Bank Visit program will organize on 6 February, 2019.

Thanking you.

ﬂké;_,’\/a
\9)93 Y ours faithfully,
AO L=

(Mr. V. G. Shinde)
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LOKNETE DR. BALASAHEB VIKHE PATIL
(PADMA BHUSHAN AWARDEE)
PRAVARA RURAL EDUCATION SOCIETY’S

ARTS, COMMERCE AND SCIENCE COLLEGE

Date- 04/02/2019

To,

The Manager,

Pravara Sahakari Bank Ltd.,
(Scheduled Bank)

Songaon Branch.

Subject: - To get permission for the bank visit to the students.

Respected Sir,

With reference to the above-mentioned subject, Savitribai Phule Pune University
has introduced ‘Bank Visit’ for Third Year B. Com. Students. The purpose of the Bank
Visit will to be provide hands-on training and experience to the students about various
aspects of business and commercial activities. A Bank Visit will give students an idea of
how the staff will work. In view of this, I request you to provide following students of our

college (List enclosed) with an opportunity for Bank Visit in your organization.

Thanking you,

) 4
A S o Y
Principal

Principal
Arts,Commerce and Science College
AYPo.Satral, Tal.Rahuri,

Dist. Ahmednagar.413713

NAAC Reaccredited Savitribai Phule Pune University, Pune, I.D.N.P.U.A.N.AC.1998

‘B++’ Grade College with CGPA 2.87 Email :- acscsatral@rediffmail.com, @ (02426) 275763/64
Page 14
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LOKNETE DR, BALASAHEB VIKHE PATIL

ﬂ% (PADMA BHUSHAN AWARDEE)
V

PRAVARA RURAL EDUCATION SOCIETY'S

ARTS, COMMERCE AND SCIENCE COLLEGE
SATRAL

Date: 05/02/2019

Student Notice

All the T. Y. B. Com students are hereby informed that the department is going to organize a
Bank Visit on 06™ February 2019 on 10.30 am at Pravara Sahakari Bank Ltd., (Scheduled Bank)

Songaon. Attendance for this visit is mandatory.

Note :-

e Students are required to have dress code and college ID cards.

e Students are also encouraged to bring notebooks and pens to take notes during the visit

D=

Principal

Principal
Arts,Commerce and Science College
At/Po.Satral, Tal. Rahuri,

Dist Ahmednagar.413713

NAAC Accredited Savitribai Phule Pune University, Pune | Affilitated ID No. PU / AN / ASC / 1998

Email :-principal.acssatral@pravara.in | Ph. : (02426) 275763/64

B++ Grade with CGPA 2.87 A/p. : Satral, Tal. Rahuri, Dist. Ahmednagar, PIN: 413711
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LokneteDr.Balasaheb Vikhe Patil (Padma Bhushan Awardee)Pravara Rural Education Society's

Arts, Commerce and Science College, Satral

Department of Commerce

BANK VISIT REPORT -2018-19

Name of the Visit Bank Visit

Place to Visit Pravara Bank A/P- Songaon,Tal-Rahuri,Dist-Ahmednagar.
Date 06/02/2019

Name of Guide Mr.P. S. Dethe(Branch Manager, PSB Bank)

Objectives of Visit e To study banking method.

e To study of loan disbursement method.
e To study the account opening process.

e To study the online banking system.

Name of Coordinator

Mr. V. G. Shinde

No. of Participants

46

On 06"February2019,the Department of Commerce visited PravaraSahakari Bank
Ltd.,Songaon.About 46students from Commerce Departmentvisited PravaraSahakari Bank,
Branch Songaon. A total of46 students, including 27 boys and 19 girls, visited the bank and
studied theday-to-day operations of the bank. Forexample, account opening process, cheque
clearing method and safe deposit vault information under the guidance of Mr. P. S.
Dethe(Branch Manager, PSB)Mrs. JayashreeSingar, Principal of the College and Mr. D. N.

Ghane (HoD), Mr.V.G. Shinde andDr. U. A. Tajanewere contributoryin the successful

completion of this bank visit which will definitely benefit to the students in the future.
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Guidance given by Mr. P. S. Dethe, Branch Manager (PSB) to the students

Mr. V. G. Shinde
(Coordinator)

HOD

H.O0.D.

Department of Commerce

Arts,Commerce & Science College,

Page 17
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Principal

Principal
Arts,Commerce and Science College
At/Po.Satral, Tal.Rahuri,

Dist Ahmednagar.413713



Pravara Rural Education Society’s
Arts, Commerce and Science College, Satral

Department of Commerce

Bank Visit Program — Pravara Sahakari Bank Ltd. (Scheduled Bank)
Songaon Branch

T.Y. B.Com Student List-2018-19

Sr. No. Name of Student Sign
1. Dhage Ganesh Prakash /@@pﬂi\a—/
2. Dighe Mayuri Appasaheb ®W‘

3. Dighe Nilesh Rajendra e -

4, Dokhe Aarti Ramesh ol

5. | Dokhe Komal Marut @W
6. Gagare Amol Kailas o
7. Gagare Ashutosh Arun = m \
8. Gagare Punam Bapusaheb WE'

9. Gagare Vikas Savaleram

10. Gholap Sanket Sampat Cho el

-—
—

Ghorpade Swapnil Uttam & \

12. Gulave Sachin Shravan (bt

13. Harde Aarti Appasaheb Hoh
14. Harde Shubhangi Dnyandeo W
15. Harde Sulochana Vishnu %@a}
16. Kadu Akshay Ramesh _,dvcw&_

17. Kadu Sagar Ashok i%m%——»
18. Kambale Satish Digambar Rarfiple

19. Kamble Laxman Baban E'Mblc

20. Khaladkar Abhishek Dashrath W_

21. Khemnar Baban Kushaba @ )

22. Khemnar Sonali Annasaheb

23. Kolapkar Nikhil Mukund @g__
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24. Musmade Nilesh Arun PO,

25. Nimase Amol Macchindra Nimse . A . M
1 26. Pathare Dhananjay Haushiram athee. DH.
27. | Patole Snehal Sunil pPalolosa
28. Sabale Swapnil Kailas -

29. Salkar Pradip Sanjay J%;AZ)

30. Shaikh Eptisam Nabab th::nilch T

31. Shaikh Mubeen Sultan eeon

32. Shaikh Ruksar Javed 7 4, -
33. Shinde Rupali Bhausaheb @‘?""éﬁ&?
34, Shinde Sagar Sanjay /@M;
35. Shinde Suraj Vilas g}mg/

36. Shinde Tushari Vinayak T role T

37, Sinare Yogesh Bhimraj Sure

38. Sonawane Prajakta Vilas 4@‘————

39, Suryawanshi Asutosh Sanjay ’M

40. Vikhe Dhananjay Rajaram Vikche DO

41, Vyas Radhika Bhagwan ’___gvg&gi—

42. Waghchaure Dipali Gopal @M,.
43. Waghchaure Shivani Bhausaheb é“w Y

44, Wakchaure Komal Vitthal :!/o.k:e.‘-m~Q

45. Wani Gayatri Machhindra @m, aty)

46. Wani Prashant Rohidas A/L}P;X&@Qb- :

H.O.D. -
Department of Commerce

Arts,Commerce & Science College,Satral.



Functional MoU Copies

Padmashri Dr. Vitthalrao Vikhe
Patil Sahakari Sakhar Karkhana
Limited, Pravaranagar, Tal-Rahata,

Dist.- Ahmednagar, Maharashtra,
413736
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MEMORANDUM OF UNDERSTANDING

BETIWWEEN THE TWQ INSTITUTIONS:- i

1. THEPRINCIPAL ARTS, COMMERCE AND SCIENCE COLLEGE, SATRAL,
TAL- RAHURI, DIST- AHMEDNAGAR-413711.

AND

2 PADMASHRI DR.VITTALRAO VIKHE PATIL SAHAKARI SAKHARI
KARKHANA LIMITED.
TAL: RAHATA DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)
PIN CODE : 413712

® )

WITNESSETH THAT:

WHEREAS, DEPARTMENT OF COMMERCEOfARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPADMASHRI
DRVITTALRAQ VIKHE PATIL SAHAKARI SAKHARI KARKHANA LIMITED. TAL: RAHATA
DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)

PIN CODE-: 413712 desire 1o promote the enrichment of their teaching and learning. research and
discovery and engagement missions: and

WHEREAS, DEPARTMENT OF COMMERCE ofARTS, COMMERCE AND SCIENCE
- COLLEGE, SATRAL, TAL- .RAlIURI. DIST- AHMEDNAGAR-413711 andPADMASHRI
¢ DRVITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA LIMITED. TAL: RAHATA
DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)

e

PIN CODE : 413712 desire to strengthen and expand the mutual contacts between the two
organizations; and ‘

WHEREAS, DEPARTMENT OF COMMERCE ofARTS, COMMLUERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHNURI, DIST- AHUMEDNAGAR-H71L and PADMASHE!

DRAVITTALRAO VIKHE PATIL SAHAKARD SAKHARI KARKHANA LIMITED. TAL: RAHATA
DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)

J O — PO . Page.21..
t=}
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PIN CODE : 413712 desire to provide for a vibrant collaboration between the two organizations on the

terms and conditions hereinafter set forth:

NOW THEREFORE, it is mutually agreed as follows:

. Scope of Agreement - The Agreement, shall include, but not be limited to, the following ty;
collaboration:

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

B. Assist in Student, Teacher training regarding Sericulture, Horticulture, Soil and
water analvsis.

Placement assistance.

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

o0

E. Encourage the faculty members and scientist of either institute to attend lectures,
seminars. workshops and conferences in the respective areas of interest.
" 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. K
B G. Other mutually agreed educational programs.

Il 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-vear period. Either party may terminate this MOU by providing 60
days advance written notice to the other party.
1. In this case. Personnel already participating in the exchange shall serve out their terms under the
conditions specified at the time of their appointment.
" IV. 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.

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

implementation of the program.

VIL Funding of Activities - Activity Agreement’s should make financial costs and

VII.

VI

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 MoU. )
Each party represents that they have full power and authority to enter into this MOU in
gencral.

Commercials:

The training, field visit shall be condueted 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: (c) 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 at all times be kept in trust. to be disclosed only to such persons as have
a “need 10 know™ the same for the eftective implementation of this MOU and that it will only
be used by the parties tor the benefit of others.

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 electronic form, belongs to other party and that other party
will have all rights, title and interest therein.

Both parties shall not use the name and brand of the other party in any advertisement or make

any public announcement without the prior writien approval of the other.

« Any and all disputes or differences arising out of or in connection with this MoU or its

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

anmicably through consultation & understanding.
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s Indemnification:

Both the parties shall indemnify and hold each other harmless from and against any claim,
loss, hability, 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 or

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.

X1 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-
413711 andPADMASHRI DR.VITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA
LIMITED. TAL: RAHATA  DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)  PIN CODE :

413712 have executed this Agreement as of the date first above written.

FOR, PRAVARA RURAL EDUCATION FOR, KRISHI VIGYAN KENDRA,
SOCIETY’'S ARTS, COMMERCE AND BABHALESHWAR, TAL:
SCIENCE COLLEGE, SATRAL, TAL- RAHATA,DIST:AHMEDNAGAR, PIN-413737

RAHURI, DIST- AHMEDNAGAR-413711

AUTHORIZED SIGNATORY NAME: AUTHORIZED SIGNATORY NAME:
L My. Dhone. P&,
Y PRIN. SINGAR JAYSHREE R.
. DESIGNATION: PRINCIPAL DESI IRECTOR
I/C PRINCIPAL Padmashri Dr. Vitthdlrao Vikhe Patft
Art Commerce & Science Collage $ah.Sakhar Karkhana Ltd; Pravaranagar

Satral, Tal. Rahuri, Dist. A'Nagar
Date: QQ‘OGIZD\S
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MEMORANDUM OF UNDERSTANDING

REA : 4309 T 42308 HRTHR
et (038Q) Y33R0 — TR

BETIWEEN THE TWO INSTITUTIONS:-

1. THEPRINCIPAL,ARTS, COMMERCE AND SCIENCE COLLEGE, SATRAL,
TAL- RAHURI, DIST- AHMEDNAGAR-413711.

. {ND
@ §

2. PADMASHRI DR.VITTALRAO VIKHE PATIL SAHAKARI SAKHARI
KARKHANA LIMITED.

TAL: RAHATA DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)
PIN CODE : 413712

WITNESSETH THAT:

WHEREAS, DEPARTMENT OF COMMERCEofARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPADMASHRI
DR.VITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA LIMITED. TAL: RAHATA
DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)

PIN CODE : 413712 desire to promote the enrichment of their teaching and learning, research and

discovery and engagement missions; and
\C WHEREAS, DEPARTMENT OF COMMERCE ofARTS, COMMERCE AND SCIENCE

COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPADMASHR]
DRVITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA LIMITED. TAL: RAHATA
DIST: AHMEDNAGAR MAHARASHTRA STATE (INDIA)

PIN CODE : 413712

desire to strengthen and expand the mutual contacts between the two
organizations; and ’

WHEREAS, DEPARTMENT OF COMMERCE ofARTS, COMMERCE AND SCIENCE
COLLEGE, SATRAL, TAL- RAHURI, DIST- AHMEDNAGAR-413711 andPADMASHR]

DRVITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA LIMITED. TAL: RAHATA
DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)



@

/ " o . . ~ 5 . "
PIN CODE : 413712 desire o provide for a vibrant collaboration between the two organizations on the

terms and conditions hereinafter set forth;

NOW THEREFORE, it is mutually agreed as follows:

I. 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 areas of research and education.

B. Assist in Student, Teacher training regarding Sericulture, Horticulture, Soil and
water analysis.

C. Placement assistance.

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

E. Encourage the faculty members and scientist of either institute to attend lectures,
seminars, workshops and conferences in the respective areas of interest.

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.

I1.

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.

1. In this case. Personnel already participating in the exchange shall serve out their terms under the
conditions specified at the time of their appointment.

IV. 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.

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
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Specily the nameg of

those individuals on each institution responsible for the

Implementation of he program.

VL I unding of Activities - Actlivity 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.

VIL.  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 MoU.

Each party represents that they have full power and authority to enter into this MOU in

aeneral,

VI Commercials:
A The training, field visit shall be conducted at the host facility in a time bound
@ manner as per availability and schedule at host facility.
IX General:
o

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; (c) 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 atall 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 electronic form, belongs to other party and that other party

will have all rights, title and interest therein.

Both parties 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.
¢ Any and all disputes or differences arising out of or in connection with this MoU or its

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

amicably through consultation & understanding.




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 or

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.

XII 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-
413711 andPADMASHRI DR.VITTALRAO VIKHE PATIL SAHAKARI SAKHARI KARKHANA
LIMITED. TAL: RAHATA DIST : AHMEDNAGAR MAHARASHTRA STATE (INDIA)  PIN CODE :

413712 have executed this Agreement as of the date first above written.

FOR, PRAVARA RURAL EDUCATION FOR, KRISHI VIGYAN KENDRA,
SOCIETY’S ARTS, COMMERCE AND BABHALESHWAR, TAL:
SCIENCE COLLEGE, SATRAL, TAL- RAHATA,DIST:AHMEDNAGAR, PIN-413737

RAHURI, DIST- AHMEDNAGAR-413711

AUTHORIZED SIGNATORY NAME: AUTHORIZED SIGNATORY NAME:

B Dhone. P L )
PRIN. SINGAR JAYSHREE R.
(:@ SIG
DESIGNATION: PRINCIPAL DESIF{ IRECTOR
I/C PRINCIPAL Padmashri Dr. Vitthdirao Vikhe Patf
Art,Commerce & Science Collage $ah.Sakhar Karkhana Ltd; Pravaranagar

Satral, Tal. Rahuri, Dist. A'Nagar
Date: 15/06/2020

Dat: Q2|06 |202 0

‘.\ib‘auoo 4
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Pravara Rural Education Society’s
ARTS, COMMERCE AND SCIENCE COLLEGE, SATRAL
DEPARTMENT OF COMMERCE

Industrial Visit

Academic Year: 2018-19
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Date: 04/03/2019

To,
The Principal,

Arts, Commerce and Science College, Satral.

Subject: Seeking permission to the Industrial Visit.

Respected Sir,

The Department of Commerce is organizing an Industrial Visit for the Commerce
students. This visit will schedule on Friday, 08" March, 2019. The purpose of this Industrial
Visit is to provide students with an opportunity to gain first- hand experience of the industry and
to apply the theoretical knowledge they have acquired in the classroom. You are kindly
requested to permit us for the said visit.

We look forward to your approval.

Thanking you,

/j)::\/,_,_,
\)J“Z/QS\ Yours faithfully,
10 p (Mr. V. G. Shinde)
q_7/
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Loknete Dr. BalasahebVikhe Patil
(Padma Bhushan Awardee)
Pravara Rural Education Society’s,

jr ARTS, COMMERCE AND SCIENCE COLLEGE,
<&

SATRAL

p 5 Tal.Rahuri, Dist. Ahmednagar (Pin - 413 711)
7 g el

Date: 06/03/2019

To,
The Manager,
Padmashri Dr. Vitthalrao Vikhe Patil Sahakari Sakhar Karkhana

Limited, Pravaranagar.
Subject: Seeking permission to the Industrial Visit.

Respected Sir,

The Department of Commerce is organizing an Industrial Visit for the
Commerce students. This visit will schedule on Friday, 08™ March, 2019. The
purpose of this Industrial Visit is to provide students with an opportunity to gain first-
hand experience of the industry and to apply the theoretical knowledge they have
acquired in the classroom. You are kindly requested to permit us for the said visit.

We look forward to your approval.

Thanking you,

> A
A S i
Principal

Principal
Arts,Commerce and Science College
AYPo.Satral, Tal.Rahuri,

Dist. Ahmednagar.413713

NAAC Reaccredited Savitribai Phule Pune University, Pune, I.D.N.P.U.A.N.AC.1998

‘B++’ GradeCollege with CGPA 2.87 Email :- acscsatral@rediffmail.com, @ (02426) 275763/64
Page 31



mailto:acscsatral@rediffmail.com

LOKNETE DR, BALASAHEB VIKHE PATIL
(PADMA BHUSHAN AWARDEE)
PRAVARA RURAL EDUCATION SOCIETY'S

ARTS COMMERCE AND SCIENCE COLLEGE

v

e

Date-07/03/2019

Student Notice

All the T. Y. B. Com students are hereby informed that the department is going to organize
an Industry Visit on 08" March 2019 at 10.30 am at Padmashri Dr. Vitthalrao Vikhe Patil

Sahakari Sakhar Karkhana Limited, Pravaranagar. Attendance for this visit is mandatory.

Note: -

e Students are required to have dress code and college ID cards.
e Students are also encouraged to bring notebooks and pens to take notes during the

visit

RA—%

Principal

Principal
Arts,Commerce and Science College
AYPo.Satral, Tal.Rahuri,

Dist. Ahmednagar 413713

- Savitribai Phule Pune University, Pune | Affilitated ID No. PU / AN / ASC / 1998
NAAC Accredited Email :-principal.acssatral@pravara.in | Ph. : (02426) 275763/64

B++ Grade with CGPA 2.87 A/p. : Satral, Tal. Rahuri, Dist. Ahmednagar, PIN: 413711
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Loknete Dr. BalasahebVikhe Patil (Padma Bhushan Awardee) Pravara Rural Education Society's

ARTS, COMMERCE AND SCIENCE COLLEGE, SATRAL

DEPARTMENT OF COMMERCE

Report on Industrial Visit

Name of the Visit Industrial Visit
Place to Visit Pravara Sahakari Sakhar Karkhana, Pravaranagar
Date 08/03/2019

e To get experiential learning.
Objectives of Visit e To provide students with a first-hand exposure to the

intricacies of sugar production

Name of Coordinator Mr. V. G. Shinde

No. of Participants 42

On 08™ March 2019, the last year’s students of B. Com. visited Pravara Sahakari Sakhar
Karkhana, a leading sugar factory located in Pravaranagar. The primary objective of this visit
was to provide students with a first-hand exposure to the intricacies of sugar production and to
bridge the gap between theoretical knowledge and practical applications. Our Industrial Visit to
Pravara Sahakari Sakhar Karkhana culminated with a sense of profound satisfaction and
newfound knowledge in various departments of the factory. It was an informative and enriching
experience.

We also learned about the environmental considerations that are taken into account by the
Sugar Factory. We extend our heartfelt gratitude to the management and staff of the Sugar
Factory for their warm hospitality and for providing us with this invaluable learning experience.
The insights gained from this visit will undoubtedly enrich our understanding of the Sugar
Factory and contribute to our academic endeavors. Mrs. Jayshree Singar, Principal of the College
and Mr. D. N. Ghane (HoD), Mr. V. G. Shinde and Dr. U. A. Tajane were contributory in the
successful completion of this Industrial Visit which will definitely benefit to the students in the

future.
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Students carefully observing internal structure of sugar factory

& — 6% i}i‘lﬂ
HOD Principal

Mk ¥, 6 Bl i Sommerce P R
- Department © . ence Co
Coordinator i College,Satral. AVPo.Satral, Tal.Rahuri,
( ) Agts,Commerce & Science 8% Dist. Ahmednagar.413711
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Pravara Rural Education Society’s
"\ Arts, Commerce and Science College, Satral
Department Of Commerce

Industry Visit Program — Padamshri Dr.Vitthalrao Vikhe Patil Sahakari Sakhar Karkhana
Ltd., Pravaranagar.

T.Y. B.Com Student List-2018-19

Sr. No. Name of Student

Dhage Ganesh Prakash M

Dighe Mayuri Appasaheb @U_,.,{‘
Dighe Nilesh Rajendra <3
Dokhe Aarti Ramesh Aeligh—
Dokhe Komal Maruti

Gagare Amol Kailas

O o Nl o v K| W N =
) D
< % .

Gagare Ashutosh Arun

Gagare Punam Bapusaheb Tiw

Gagare Vikas Savaleram ng -,
10. Gholap Sanket Sampat (’,{\Aﬂ .
1. Ghorpade Swapnil Uttam s Gl |
12. Gulave Sachin Shravan @1 7.
13. Harde Aarti Appasaheb Q\ }*’L
14. Harde Shubhangi Dnyandeo W
15. Harde Sulochana Vishnu ! &b
16. Kadu Akshay Ramesh ’é@_,
17. Kadu Sagar Ashok é ,ﬁE i
18. Kambale Satish Digambar \VE; ke
19. Kamble Laxman Baban \ hle
20. Khaladkar Abhishek Dashrath gy
21. Khemnar Baban Kushaba %
22. Khemnar Sonali Annasaheb /L@Emaw—j

23@.@;@@32@ Nikhil Mukund | \%L___
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24. Musmade Nilesh Arun Mugrade N+ A

25. Nimase Amol Macchindra Nimse « - )
. 26. Pathare Dhananjay Haushiram Pl < 55 4

27. Patole Snehal Sunil ’@g g%

28. Sabale Swapnil Kailas /m

29. Salkar Pradip Sanjay @b#%__u’

30. Shaikh Eptisam Nabab S} ol

31. Shaikh Mubeen Sultan @Uoeen

32. Shaikh Ruksar Javed =kt

33. Shinde Rupali Bhausaheb Ql

34. Shinde Sagar Sanjay Shinde .s . S|

35. | Shinde Suraj Vilas @_ﬂc\’%ﬁg} _

36. Shinde Tushari Vinayak Shiode T v

37. Sinare Yogesh Bhimraj -/%wﬂaf

38. Sonawane Prajakta Vilas Sonwane " Y

39. Suryawanshi Asutosh Sanjay N\~ L

40. Vikhe Dhananjay Rajaram C%;J/'I:Z//

41. Vyas Radhika Bhagwan Vyog R .3

42. Waghchaure Dipali Gopal WM‘ .
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“Best College Award Winner”

£ : 02423

NAAC Re-accredﬂation B
Rayat Shikshan Sanstha s

SHikE SADGURY GANGAGEER MAHARA ‘
GAUTAM ARTS & SANJIVANI GOMMERQE @OLLEGE

KOPARGAON - 423 601 Dist. Ahmednagar (M.S.) India.
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Abstract: A series of novel carbazole tethered chromone derivatives were synthesized from 3-(9-ethyl-9H-carbazol-3-yl)-1-(2-
hydroxyphenyl)prop-2-en-1-one. The structures of newly synthesized compounds were confirmed by their IR, *H NMR, *C
NMR and mass spectral data. The synthesized compounds were evaluated for their in vitro antimicrobial activity. Notably,
compound 5a with a broad antimicrobial spectrum was the only compound exhibiting activities against all test bacterial and
fungal strains as compared to standard drug ampicillin. Most of the newly synthesized compounds (4, 5, and 6) have moderate

to good antimicrobial activities.

Keywords: Carbazole, Chromone, Thiopyrimidine, Iminopyrimidine, Antimicrobial activity.

Introduction

Chromones are oxygen based heterocyclic
compounds display a broad spectrum of biological
properties such as anticancer [1], antimicrobial [2],
antiviral [3] and anti-tobacco mosaic virus [4]
activities. They are suitable molecules because their
chemical reactivity towards nucleophiles provides a
useful route for the preparation of a variety of
heterocyclic systems [5, 6]. The use of chromone
compounds to synthesize heterocyclic systems via ring
opening and ring closure sequences with suitable
nucleophiles is well known [7-9]. Chromones
possessing heterocyclic substituents at 2 and 3 position
possess coronary dilatory [10], muscle relaxant
property [11] and antimicrobial activities [12].
Recently an efficient route for the synthesis of
derivatives of tetrahydrochromeno [2,3-b] carbazoles
has been developed [13], also 3-hydroxy carbazole

*Corresponding  author.  Tel:  +(91) 8888199853/
9403634885; Fax: (+91) 241-2430679 E-mail:
snshelke@yahoo.co.in
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chromones have been synthesized and displayed an
effective antimicrobial activity [14]. On the other hand,
carbazole derivatives are an important class of
heterocyclic ~ compounds have been created
considerable attention to these structures due to their
capability to accommodate the substituents around the
carbazole frame [15], biological activities and potential
application as pharmacological agents [16, 17].
Pyrimidine and thiopyrimidine are one of an important
class of heterocyclic compounds for new drug
development that fascinated much attention due to
their extensive spectrum of biological potential. [18-
20], a recent study has shown carbazole pyrimidine
derivatives display a new class of anticancer agents
[21]. Therefore, the carbazole is shown to be a useful
starting material for physiologically or
pharmacologically important products. Bioactivity
associated with carbazole moiety in association with
chromone and pyrimidine nucleus and our contribution
in this field [22-25], we report the series of new
substituted 2-(9-ethyl-9H-carbazol-3-yl)-4H-chromen-
4-one derivatives (Scheme 1) and reported their in
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vitro antimicrobial activities against several test
microorganisms.

V. A. Kadnor et. al.

1(a- d)

DMSO, I,

Guanidine.HCI| KOH,

EtOH
O ) C
NH 6(a—d)

Thlourea
KOH EtOH

3(a-d)

OH C

Y
S

5(a-d)

4a, 5a, 6a: Rl:C|, R2=H, R3:H
4b, 5b, 6b : Ry=Br, Ry=H, Rs=H
4C, SC, 6¢ : Rle, R2=CH3, R3:H
4d, 5d, 6d : Ry=H, Ry=H, Rs=H

Scheme 1: Synthesis of 2-(9-ethyl-9H-carbazol-3-yl)-4H-chromen-4-one derivatives

Results and discussion
Chemistry

The structures of carbazole derivatives were
confirmed on the basis of IR, *H NMR, *C NMR and
mass technique. The IR spectra of 4(a-d) exhibited in
all cases C=0 stretch vibrations in the range 1643-
1625 cm™. The *H NMR spectra of were similar except
for the aromatic protons. The chromone protons C; of
4(a-d) has merged with aromatic part as multiplet in
the range of & 7.20-7.26ppm. The *C NMR spectra
displayed aromatic carbon signals in the region &
109.49-156.42 ppm. The IR spectra of 5(a-d) and 6(a-
d) reveal OH and NH stretching bands appeared in the
region of 3395-3378 and 3072-3050 cm™, respectively.

R

R, O{| Ar -HI

Ry |
3(a-d) O

In addition to this IR spectra of 5(a-d) shows the
thioketone band in the region 1270-1190 cm™. The ‘H
NMR spectra of representative 5a displayed singlet at
8 6.87 and 9.10 ppm due to thiopyrimidine ring and
NH proton respectively, whereas 6a showed three
singlets at 6 5.36, 8.62 and 8.92 ppm because of
iminopyrimidine ring and NH protons. The *C NMR
spectra of 5(a-d) and 6(a-d) showed aromatic carbon
signals in the region 6109.10-154.68 ppm. The mass
spectra of 4, 5 and 6 displayed, in all cases, peaks
corresponding to molecular ions which confirmed their
molecular weights.

0 4(a-d) O

Scheme 2: Plausible mechanism for the synthesis of compounds 4
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Scheme 4: Plausible mechanism for the synthesis of compounds 5 and 6

Biology:

Antimicrobial activity of newly synthesized
compounds 4, 5 and 6 was evaluated against two gram
negative (Escherichia coli, Pseudomonas putide), two
gram positive (Bacillus subtilis, Streptococcus lactis)
bacterial strains, and three (Aspergillus niger,
Penicillium sp,Candida albicans,) fungal strains by the
agar diffusion method using ampicillin as standard
drug. The inhibition zone diameter (mm) and activity
index (Al) of all synthesized compounds are enclosed
in Table 1. Graphical representations Figure 1 and 2,
inhibition zone diameter (mm) against a compound
number (4, 5 and 6), exhibiting moderate to a
promising activity against tested bacterial and fungal
strains. It was found that compounds 4(a-d), 4b and 4d
exhibited strong activities (0.86 Al) against gram
positive bacteria Streptococcus lactis comparable to
that of the positive control, also 4a and 4c could inhibit
the growth of most tested bacterial strains. As for
antifungal activities compound 4b and 4d inhibit the
growth of Penicillium sp and Candida albicans, fungal
strain with (0.92 Al) activity index. Compounds 5(a-

2345

d),5a with a 6 chlorothiopyrimidine derivative attached
to the carbazole backbone gave nearly equipotent
(0.90-1.00 Al) antibacterial broader bioactive spectrum
against gram negative Pseudomonas putide and gram
positive Bacillus subtilis and Streptococcus lactis as
compared with standard drugs, compounds 5a and 5c
could inhibit growth of Penicillium sp fungal strain to
that of the positive control. Compounds 6b and 6c¢
exhibited a broad spectrum against Streptococcus
lactis bacterial strain with (0.81 Al), while compounds
6a, 6b and 6d showed promising antifungal activities
against three tested fungal strains. From structure-
activity relationship (SAR) studies, it was indicated
that the incorporation of chromone, thiopyrimidine and
iminopyrimidine to carbazole moiety caused enhanced
activities against most tested microorganisms. The
results also suggested that the antimicrobial activities
of the carbazole derivatives were distinctly influenced
by the aromatic substituents. Compounds with electron
withdrawing substituent (Cl and Br) in the aromatic
ring were more active against all test microbes than
compounds with electron donating ones.
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Table 1: Antimicrobial activities of compounds 4, 5 and 6

V. A. Kadnor et. al.

3Inhibition zone diameter, mm, (activity index)®

Gram -ve bacteria Gram +ve bacteria Fungi
Compds Escherichia Pseudomonas Bacillus Streptococcus Aspergillus Penicillium Candida
coli putide subtilis lactis niger Sp albicans
4a 12 (0.50) 16 (0.80) 15 (0.78) 14 (0.63) 14 (0.58) 09 (0.64) 12(0.85)
4b 14 (0.58) 15 (0.75) 16 (0.84) 19 (0.86) 17 (0.70) 11(0.78) 13 (0.92)
4c 11 (0.45) 13 (0.65) 15 (0.78) 17 (0.77) 16 (0.66) 11(0.78) 11(0.78)
4d 16 (0.66) 15 (0.75) 15 (0.78) 19 (0.86) 17 (0.70) 13 (0.92) 10(0.71)
5a 18 (0.75) 19 (0.95) 19 (1.00) 20 (0.90) 18 (0.75) 12(0.85) 10(0.71)
5b 14 (0.58) 13 (0.65) 16 (0.84) 19 (0.86) 12 (0.50) 11(0.78) 08 (0.57)
5¢c 11 (0.45) 14 (0.70) 12 (0.63) 16 (0.72) 11(0.45) 12(0.85) 09 (0.64)
5d 12 (0.50) 14 (0.70) 13 (0.68) 14 (0.63) 12 (0.50) 10 (0.71) 10 (0.71)
6a 13 (0.54) 12 (0.60) 13 (0.68) 15 (0.68) 16 (0.66) 11(0.78) 12 (0.85)
6b 14 (0.58) 14 (0.70) 17 (0.89) 18 (0.81) 15(0.62) 12 (0.85) 11 (0.78)
6c 14 (0.58) 13 (0.65) 16 (0.84) 18 (0.81) 14 (0.58) 11 (0.78) 11 (0.78)
6d 12 (0.50) 11 (0.55) 13 (0.68) 12 (0.54) 14 (0.58) 12 (0.85) 09 (0.64)
Ampicillin 24 20 19 22 24 14 14
Control No activity ~ No activity No activity No activity No activity No activity No activity
(1%DMSO)
®Inhibition zone diameters were measured for stock solutions with a concentration of 100pg/mL.
PActivity index (Al) =Inhibition zone of test compounds (mm) /inhibition zone of standard (mm).
25 I B1
N B2
= . B3
= 20 I B4
=
<]
£ 15
.S
=]
[<5)
S 10
N
<
=]
S 5
=
=
g 8 2 s 8 8 B3 g8 8 £
8
Compound Number e
<

Figure 1: Antibacterial activities of compounds 4, 5 and 6.

B1l=Escherichia coli, B2= Pseudomonas putide, B3= Bacillus subtilis, B4= Streptococcus lactis

2347

Page 42



Iranian Journal of Organic Chemistry Vol. 10, No. 2 (2018) 2343-2351

V. A. Kadnor et. al.

B R N
o ) o)

o

Inhibition zone diameter (mm)

(93

c O L R e ]
= = = 3 O

Compound Number

]
Lo

.

. F2

I F3
8 B 8 8 8 3

Ampicillin

Figure 2: Antifungal activities of compounds 4, 5 and 6.

F1= Aspergillus niger, F2= Penicillium sp, F3= Candida albicans

Conclusion

A series of novel 2-(9-ethyl-9H-carbazol-3-yl)-4H-
chromen-4-one derivatives (4, 5 and 6) were
synthesized from 3-(9-ethyl-9H-carbazol-3-yl)-1-(2-
hydroxyphenyl)prop-2-en-1-one in approach of new
antimicrobial agents. All compounds were examined
for their in vitro antimicrobial activities against four
bacteria and three fungi, showed moderate to
promising antimicrobial activity as compared with
standard drug ampicillin. Structure activity relationship
(SAR) study of all compounds (4, 5 and 6) were taken
into interpretation, it was observed that synthesized
compounds having electron withdrawing groups like
chloro and bromo attached to the phenyl ring showed
excellent potential of antimicrobial activity. Also
compounds containing moderate electron releasing
group, methyl was able to produce moderate growth
inhibitory activity against bacterial and fungal strains.

Experimental

The recorded melting points were determined in an
open capillary and are uncorrected. IR spectra were
recorded on PerkinElmer FTIR spectrophotometer
from KBr pellets. "H NMR spectra were recorded on a
Bruker Avance Il 400 MHz device in CDCl;, and *C
NMR spectra were recorded at 125 MHz in CDCl;
using tetramethylsilane (TMS) as internal standard.

2348

The mass spectra were obtained by Waters mass
spectrophotometer. Thin layer chromatography (TLC)
was carried out on precoated silica gel aluminum
plates to check compound purity.

In vitro antimicrobial assay

The antimicrobial activity was evaluated by the agar
well diffusion method [26]. The activity was
determined by measuring the diameter of inhibition
zone (in mm). The samples of the tested compound
concentrations (10-200 ug/mL) were loaded into wells
on the plates. All solutions were prepared in DMSO,
and pure DMSO was loaded as a control. The plates
were incubated at 37 °C for 24 h. and then were
examined for the formation of inhibition zone diameter
in mm and calculate their activity index (Al).

General procedure for the synthesis of substituted 2-
(9-ethyl-9H-carbazol-3-yl)-4H-chromen-4-one4:

Carbazole chalcones 3(a-d) (1.70g, 5 mmol) in
DMSO (10 mL), a catalytic amount of I, (50 mg) was
added. The mixture was heated at 140 ‘C for 3h. The
completion of the reaction was monitored by TLC.
After completion of the reaction, the reaction mixture
was poured into cold water. Product precipitated was
filtered off, washed with sodium thiosulphate, dried
and recrystallized from ethanol to obtain
compounds 4(a-d) in pure form.

the
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6-chloro-2-(9-ethyl-9H-carbazol-3-yl)-4H-chromen-
4-one (4a): Pale yellow colored solid, Yield: 71 %,
m.p.: 208-209 °C, IR (KBr, cm™): 1627 (C=0), 1233
(C-0), 1134 (Ar-Cl). "H NMR (400 MHz, DMSO-ds, 8,
ppm): 1.40 (t, 3H, CHy), 4.47 (q, 2H, N-CH)), 7.24 (m,
1H, C; proton of chromone ring), 7.33-7.59 (m, 4H,
Ar-H), 7.67-8.08 (m, 2H, Ar-H), 8.10-8.20 (m, 3H, Ar-
H), 8.65 (s, 1H, Ar-H). *C NMR (125 MHz, DMSO-
ds &, ppm): 14.11, 37.83, 83.35, 109.49, 112.54,
121.17, 122.13, 122.50, 122.66, 123.61, 125.36,
128.11, 128.63, 129.81, 134.75, 134.84, 139.85,
142.48, 156.42, 168.33.170.67. MS (m/z): 374 (M+1).

6-bromo-2-(9-ethyl-9H-carbazol-3-yl)-4H-chromen-
4-one (4b): Pale yellow colored solid, Yield: 68 %,
m.p.: 182-183 °C, IR (KBr, cm™): 1643 (C=0), 1232
(C-0), 1022 (Ar-Br). '"H NMR (400 MHz, DMSO-ds,
3, ppm): 1.39 (t, 3H, CH3), 4.52 (g, 2H, N-CH,), 7.21
(m, 1H, C; proton of chromone ring), 7.30-7.57 (m,
3H, Ar-H), 7.71-8.08 (m, 3H, Ar-H), 8.30-8.35 (m, 3H,
Ar-H), 9.0 (s, 1H, Ar-H). *C NMR (125 MHz,
DMSO-ds 6, ppm):14.21, 37.85, 83.45, 109.59,
112.55, 121.27, 122.23, 122.53, 122.62, 123.49,
125.34, 128.21, 12853, 129.82, 134.73, 134.82,
139.87, 142.42, 156.49, 168.43, 170.89. MS (m/z): 418
(M+1).

2-(9-ethyl-9H-carbazol-3-yl)-7-methyl-4H-chromen-
4-one (4c): Pale yellow colored solid, Yield: 69 %,
m.p.: 148-149 °C, IR (KBr, cm™): 1625 (C=0), 1230
(C-0).'"H NMR (400 MHz, DMSO-dg3, ppm): 1.36 (t,
3H, CH3), 3.29 (s, 3H, Ar-CHs), 4.49 (q, 2H, N-CH,),
5.72 (s, 1H, C; proton of chromone ring), 7.34-7.73
(m, 2H, Ar-H), 8.00-8.62 (m, 4H, Ar-H), 8.97-9.81 (m,
4H, Ar-H). ®C NMR (125 MHz, DMSO-d; 35,
ppm):14.10, 37.81, 83.39, 109.38, 112.37, 121.37,
122.20, 12251, 122.59, 123.37, 125.44, 128.35,
128.62, 129.75, 134.69, 134.52, 139.79, 142.45,
156.40, 168.41, 170.76.MS (m/z): 354 (M+1).

2-(9-ethyl-9H-carbazol-3-yl)-4H-chromen-4-

one(4d): Pale yellow colored solid, Yield: 70 %, m.p.:
134-135 °C, IR (KBr, cm™): 1640 (C=0), 1232 (C-0),
'H NMR (400 MHz, DMSO-d; 8, ppm): 1.37 (t, 3H,
CHsy), 4.50 (g, 2H, N-CHy), 7.20 (m, 1H, C5 proton of
chromone ring), 7.45-7.52 (m, 5H, Ar-H), 7.62-7.78
(m, 3H, Ar-H), 8.21-8.64 (m, 3H, Ar-H). *C NMR
(125 MHz, DMSO-ds, 8, ppm):14.12, 37.82, 83.41,
109.42, 112.35, 121.27, 122.24, 12255, 122.60,
123.43, 125.34, 128.25, 128.52, 129.85, 134.79,
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134.82, 139.81, 142.40, 156.42, 168.43, 170.80. MS
(m/z): 340 (M+1).

General procedure for the synthesis of 6-(9-ethyl-9H-
carbazol-3-yl)-4-(2-hydroxyphenyl)pyrimidine-2(1H)-
thione

A mixture of compounds 4(a-d) (0.33g, 1mmol),
thiourea (0.22g, 3mmol), and potassium hydroxide
(0.27g, 5mmol) in ethanol (15 mL) was reflux for 4 h.
Completion of reaction monitored by TLC, then the
reaction mixture was allowed to cool and poured over
crushed ice and neutralized with acetic acid, whereby a
solid was precipitated, which was filtered off and
recrystallized from ethanol to produce 5(a-d).

4-(5-chloro-2-hydroxyphenyl)-6-(9-ethyl-9H-
carbazol-3-yl) pyrimidine-2(1H)-thione (5a):

Green colored solid, Yield: 72 %, m.p.: 163-164 °C, IR
(KBr, cm™): 3388 (OH), 3062(NH), 1122 (Ar-Cl),
1256 (C=S)."H NMR (400 MHz, CDCls, 3, ppm): 1.47
(t, 3H, CH3), 450 (q, 2H, N-CH,), 6.87 (s, 1H,
thiopyrimidine ring), 7.06-7.20 (m, 1H, Ar-H), 7.47-
7.52 (m, 2H, Ar-H), 7.66-8.12 (m, 3H, Ar-H), 8.21-
8.45 (m, 4H, Ar-H), 9.10 (s, 1H, NH), 14.39 (s, 1H,
Ar-OH). C NMR (125 MHz,CDCl; &, ppm):13.87,
37.92, 106.05, 108.99, 109.10, 119.18, 119.74, 120.06,
120.74, 121.75, 122.82, 123.44, 124.01, 125.06,
125.19, 126.74, 130.94, 133.62, 140.62, 141.96,
154.68, 165.07, 177.15.MS (m/z): 432 (M+1).

4-(5-bromo-2-hydroxyphenyl)-6-(9-ethyl-9H-
carbazol-3-yl) pyrimidine-2(1H)-thione (5b):

Green colored solid, Yield: 71 %, m.p.: 170-171 °C, IR
(KBr, cm™): 3383 (OH), 3055 (NH), 1074 (Ar-Br),
1269 (C=S). 'H NMR (400 MHz, CDCls, 3, ppm): 1.37
(t, 3H, CH3), 4.49 (q, 2H, N-CH,), 6.92 (s, 1H,
thiopyrimidine ring), 7.24-7.37 (m, 3H, Ar-H), 7.48-
7.51 (m, 2H, Ar-H), 7.58-7.76 (m, 3H, Ar-H), 8.08-
8.20 (m, 2H, Ar-H), 8.76 (s, 1H, NH), 12.30 (s, 1H,
Ar-OH). ®C NMR (125 MHz,CDCl; &, ppm):13.85,
37.90, 106.15, 108.90, 109.12, 119.15, 119.70, 120.04,
120.54, 121.65, 122.81, 123.42, 124.05, 125.07,
125.16, 126.70, 130.91, 133.60, 140.68, 141.92,
154.61, 165.02, 177.35.MS (m/z): 476 (M+1).

6-(9-ethyl-9H-carbazol-3-yl)-4-(2-hydroxy-5-

methylphenyl) pyrimidine-2(1H)-thione (5c):

Green colored solid, Yield: 70 %, m.p.: 189-109 °C, IR
(KBr, cm™): 3385 (OH), 3053 (NH), 1233(C=S). H
NMR (400 MHz, CDCls, 8, ppm):1.35 (t, 3H, CHs),
1.66 (s, 3H, Ar-CH,), 4.44 (q, 2H, N-CH,), 6.93 (s,
1H, thiopyrimidine ring), 7.23-7.39 (m, 2H, Ar-H),
7.56-8.01 (m, 3H, Ar-H), 8.16-8.68 (m, 5H, Ar-H),
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8.83 (s, 1H, NH), 10.08 (s, 1H, Ar-OH). *C NMR
(125 MHz,CDCl; &, ppm):14.31, 37.89, 106.24,
108.91, 109.17, 119.16, 119.72, 120.14, 120.24,
121.62, 122.71, 123.42, 124.15, 12517, 125.13,
126.74, 130.91, 133.62, 140.65, 141.90, 154.63,
165.12, 177.34.MS (m/z): 412 (M+1).

6-(9-ethyl-9H-carbazol-3-yl)-4-(2-hydroxyphenyl)
pyrimidine-2(1H)-thione (5d):

Green colored solid, Yield: 68 %, m.p.: 141-142 °C, IR
(KBr, cm™): 3378 (OH), 3059 (NH), 1260 (C=S). 'H
NMR (400 MHz, CDCls, 3, ppm): 1.38 (t, 3H, CHy),
4.50 (g, 2H, N-CH,), 6.98 (s, 1H, thiopyrimidine ring),
7.25-7.49 (m, 3H, Ar-H), 7.55-8.21 (m, 4H, Ar-H),
8.50-8.78 (m, 4H, Ar-H), 8.89 (s, 1H, NH), 10.28 (s,
1H, Ar-OH). ®C NMR (125 MHzCDCl; 3,
ppm):14.41, 37.79, 106.28, 108.81, 109.27, 119.36,
119.52, 120.34, 120.26, 121.64, 122.72, 123.44,
124.25, 125.15, 125.17, 126.76, 130.90, 133.64,
140.75, 141.91, 154.68, 165.32, 177.64.MS (m/z): 383
(M+1).

General procedure for the synthesis of 4-chloro-2-(6-
(9-ethyl-9H-carbazol-3-yl)-1,2-dihydro-2-
iminopyrimidin-4-yl)phenol

A mixture of compounds 4(a-d) (0.33g,
1mmol),ethanol (10 mL), guanidine hydrochloride
(0.199, 2mmol) and potassium hydroxide (0.16g,
3mmol) were refluxed for 6 h. After completion of the
reaction (monitored by TLC), cooled and poured over
crushed ice, neutralized with acetic acid. The obtained
precipitate was collected by filtration, dried and
recrystallized from ethanol to afford pure compounds
6(a-d).

4-chloro-2-(6-(9-ethyl-9H-carbazol-3-yl)-1,2-
dihydro-2-iminopyrimidin-4-yl)phenol (6a):

Brown color solid, Yield: 71 %, m.p.: 160-161 °C,
IR (KBr, cm™): 3385 (OH), 3062 (NH), 1330 (C=N),
1140 (Ar-Cl). '"H NMR (400 MHz, CDCls, 8, ppm):
1.47 (t, 3H, CHs), 4.42 (g, 2H, N-CH,), 5.36 (s, 1H,
iminopyrimidine ring), 6.93-7.17 (m, 3H, Ar-H), 7.26-
7.49 (m, 4H, Ar-H), 7.56-8.29 (m, 3H, Ar-H), 8.62 (m,
1H, NH), 8.92 (s, 1H, NH), 13.02 (s, 1H, Ar-OH). *C
NMR (125 MHz,CDCl; §, ppm):13.83, 37.88, 105.99,
108.07, 109.10, 117.87, 119.20, 119.54, 119.73,
120.60, 120.84, 122.85, 123.49, 123.83, 125.19,
126.10, 126.10, 126.49, 127.91, 128.94, 133.65,
140.62, 143.14. MS (m/z): 415 (M+1).

4-bromo-2-(6-(9-ethyl-9H-carbazol-3-yl)-1,2-
dihydro-2-iminopyrimidin-4-yl)phenol (6b):
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Brown color solid, Yield: 69 %, m.p.: 156-157 °C,
IR (KBr, cm™): 3380 (OH), 3051 (NH), 1329 (C=N),
1022 (Ar-Br), *H NMR (400 MHz, CDCls, 8, ppm):
1.44 (t, 3H, CHy3), 4.43 (g, 2H,N- CH,), 5.37 (s, 1H,
iminopyrimidine ring), 6.92-7.20 (m, 3H, Ar-H), 7.24-
7.48 (m, 4H, Ar-H), 7.54-8.28 (m, 3H, Ar-H), 8.60 (m,
1H, NH), 8.90 (s, 1H, NH), 13.01 (s, 1H, Ar-OH)."*C
NMR (125 MHz,CDCl;, 8, ppm):13.80, 37.84, 105.97,
108.17, 109.12, 117.88, 119.21, 119.55, 119.74,
120.63, 120.82, 122.81, 123.47, 123.85, 125.29,
126.12, 126.41, 126.69, 127.90, 128.92, 133.64,
140.61, 143.45. MS (m/z): 459 (M+1).

2-(6-(9-ethyl-9H-carbazol-3-yl)-1,2-dihydro-2-
iminopyrimidin-4-yl)-4-methylphenol(6c):

Brown color solid, Yield: 67 %, m.p.: 148-149 °C,
IR (KBr, cm™): 3382 (OH), 3072 (NH), 1340 (C=N),
'H NMR (400 MHz, CDCls, &, ppm): 1.41 (t, 3H,
CHg), 2.30 (s, 3H, Ar-CHa), 4.46 (g, 2H, N-CH,), 5.39
(s, 1H, iminopyrimidine ring), 6.96-7.25 (m, 3H, Ar-
H), 7.34-7.49 (m, 3H, Ar-H), 7.52-8.48 (m, 4H, Ar-H),
8.66 (m, 1H, NH), 8.89 (s, 1H, NH), 12.90 (s, 1H, Ar-
OH).”*C NMR (125 MHz,CDCl; 8, ppm):13.79, 37.78,
105.90, 108.27, 109.12, 117.81, 119.27, 119.74,
119.83, 120.62, 120.81, 122.85, 123.59, 123.89,
125.29, 126.14, 126.34, 126.55, 127.90, 128.94,
133.62, 140.71, 143.84. MS (m/z): 395 (M+1).

2-(6-(9-ethyl-9H-carbazol-3-yl)-1,2-dihydro-2-
iminopyrimidin-4-yl)phenol (6d):

Brown color solid, Yield: 70 %, m.p.: 123-124 °C,
IR (KBr, cm™): 3395 (OH), 3070 (NH), 1338 (C=N).
'H NMR (400 MHz, CDCls, 8, ppm): 1.47 (t, 3H,
CHs;), 449 (g, 2H, N-CH,), 549 (s, 1H,
iminopyrimidine ring), 6.91-7.23 (m, 4H, Ar-H), 7.34-
7.48 (m, 4H, Ar-H), 7.50-8.49 (m, 3H, Ar-H), 8.65 (m,
1H, NH), 8.90 (s, 1H, NH), 12.89 (s, 1H, Ar-OH). *C
NMR (125 MHz,CDCl; 8, ppm):13.77, 37.93, 105.89,
108.37, 109.22, 117.12, 119.25, 119.71, 119.80,
120.64, 120.84, 122.82, 123.52, 123.86, 125.24,
126.34, 126.84, 126.75, 127.91, 128.90, 133.60,
140.74, 143.89. MS (m/z): 381 (M+1).
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ABSTRACT

A series of 1-substituted-4-phenyl-1H-1,2,3-triazole and 1,4 dihydropyridines were
efficiently synthesized by conventional and nonconvential way by use of Ni-Fe;O, Nano
catalyst with good yield.

Keywords: Ni-Fe;O, Nano Catalyst, 1, 2, 3- Triazoles and 1,4 Dihydropyridines.

INTRODUCTION

Free nano Fe,O3; have been shown to be active, stable, and highly selective catalysts for
various oxidations with high turnover number (TON) and excellent selectivity." The reduction of nitro
as well as carbonyl compounds® with hydrogen-transfer reagents is a much safer and more benign process
than reactions involving molecular hydrogen, metal hydrides, or soluble metals. In continuation of
researcher efforts to develop protocols for green raw materials®® and heterogeneous catalysis for
hydrogen transfer reactions and nano-catalysis,”*° researcher propose to use glycerol as hydrogen donor
as well as solvent in the reduction of nitro and carbonyl compounds using a new, efficient, recyclable, and
in expensive ferrite-nickel magnetic-nanoparticles (FesO4-Ni mnps). Recently 1,2,3 Triazoles were
readily prepared from Cu(l)-catalyzed azide-alkyne 1,3-dipolar Cycloaddition (cuaac).'*** 1,2,3-
triazoles have significant anti- proliferative activity against a wide variety of human cancer cell lines,
including those that are multidrug resistant."*** Cu(ll)-Clay as a novel, environmentally benign,
recyclable, efficient and heterogeneous catalyst for the one pot synthesis of 1,2,3-triazoles via a three
component reaction of alkyl halides, sodium azide and terminal alkynes using H2O:etoh (1:1) mixture as
solvent under ultrasonic conditions at room temperature.™

Recently 1,4-dihydropyridines prepared by direct condensation of aldehydes, malononitrile and
barbituric acid in aqueous media has been reported under ultrasound irradiation,® or catalyzed by
diammonium hydrogen phosphate.'” 1,4-dihydropyridines compounds are most important classes of drug
molecules and were introduced for medical use in 1911.*® They have attracted much attention due to their
antiviral,'® antibiotic,? anti-inflammatory,* and antitumor®? activities

EXPERIMENTAL

Solvents, reagents and chemicals were purchased from Aldrich, Fluka, Merck, SRL, Spectrochem
and Process Chemicals generally used without further purification. IR spectra were recorded on a Perkin
FT-IR spectrometer. The NMR spectra were measured with a 400 MHz Bruker Avance spectrometer at
400 and 100 MHz, for *H for *C, respectively, in CDCl; solution with TMS as an internal standard.
Chemical shifts are given in ppm () and are referenced to the residual proton resonances of the solvents.
The synthesized Fe;O5-Ni MNPs were characterized by several techniques such as XRD, ICP-AES, TEM,
and FEG-SEM-EDS. The progress of the reaction has been monitored by thin layer chromatography.
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Preparation of Ferrites/Fe;O,4

The ferrites magnetic Nanoparticle was prepared by reported procedure. The FeClz-6H,0 (5.41
g) and urea (3.6 g) were dissolved in water (200 mL) at 85 to 90°C for 2 h. The solution turned to
brown color. To the resultant reaction mixture cooled to room temperature was added FeSO,-7H,0
(2.78 g) and then 0.1m NaOH until pH 10. The molar ratio Felll to Fell in the above system was nearly
2.00. The obtained hydroxides were treated by ultrasound in the sealed flask at 30 to 35°C for 30 min.
After ageing for 5 h, the obtained black powder of Fe;O, was washed, and dried under vacuum.

General procedure for the synthesis of Fe;O4-Ni MNPs:

Ferrite magnetic nanoparticle Fe;O, (2 g) and NiCl2:6H20 (10 wt % of nickel on ferrite) were
stirred at room temperature in aqueous solution for 1 h. After impregnation, the suspension was adjusted
to pH 12 by adding sodium hydroxide (0.5m) and stirred for 10 to 12 h. The solid was washed by distilled
water (510 mL). The obtained metal precursors were reduced by adding an aqueous solution of 0.2m
NaBH, drop wise under gentle stirring in an ice water bath for 30 min until no bubbles were observed in
the solution. The resulting FesO3-Ni MNPs were ultrasonicated for 10 min and then washed with distilled
water and subsequently with ethanol.

Synthesis of 1,2,3- triazoles catalyzed by NiFe;O,4 catalyst by conventional method :

(4a-e)

Charged phenyl acetylene (1.5m mol), Alkyl halide/Ar-x (1.5m mole), NaN3 (1.5 m mol),
1.46 mol % of Ni-Fe;0, catalyst by using H20 (5.0 ml) -PEG 400 (1gm) in sealed tube . Reaction
mixture was heated at 150°C until the TLC analysis shows that the reaction is completion. Then
reaction mixture was cooled to rt, Ni-Fe3O,4 catalyst was isolated by an magnetic decantation,
water was removed by rotary evaporation, the crude product was purified by column
chromatography in 90 — 95 % yields.

Synthesis of 1, 2, 3-triazoles catalyzed by using NiFe,O, catalyst by microwave irradiation :
(4a-e)

Equimolar aliphatic and aromatic halide, sodium azide, phenyl acetylene and Ni- FezO4
catalyst in mixture of H,O (5ml) and PEG-400 (1.g) charged in 10 ml RBF. The mixture was
heated to 80°C under microwave irradiation (MW.480W) until TLC analysis shows that the
reaction is complete. Then the reaction mixture was cooled to rt, Ni-Fe3O, catalyst was isolated
by using external permanent magnet, water was removed by rotary evaporation, the crude
product was purified by column chromatography in 80-95 % yield.
4a- White solid, mp 54-56°C; IR ; 754, 805, 1040, 1455,1484, 3381 cm™ *HNMR (400 MHz,
CDCl3) &: 1.33 (t, 3H,), 4.35 (q, 2H ), 7.2-7.8(5H) ,7.6(s, 1H) *C NMR (100 MHz, CDCls) §:
15.50, 15.57, 45.23, 45.34, 119.02, 125.65, 128.06, 128.81, 129.78, 130.69, 147.74. MS (m/z):
173.9
4b. White solid, mp 62-64°C, IR: 1240, 1555, 1485, 3281 cm™. *H NMR (400 MHz, CDCls) &:
0.85-0.98 (3H, t), 1.88-1.98 (2H, m ), 4.30-4.35 (2H,t ), 7.26-7.84 (5H, Ar), 7.75 (1H, s ). **C
NMR (100 MHz, CDCls) 6: 23.72, 29.68, 51.92, 119.52, 125.62, 128.01, 128.78, 130.70, 147.61.
MS (m/z): 187.
4c. White solid, mp 48-50°C; IR: 1140, 1650, 1484, 3360 cm™. *H NMR (400 MHz, CDCls) &: 0.96 (3H,
t), 1.38 (2H, sextet ), 1.92 (2H, quintet), 4.39 (2H, t), 7.26-7.82 (5H, Ar), 7.74 (1H, s ). *C NMR (100
MHz, CDCl,) &: 13.57, 19.78, 32.37, 50.19, 119.48, 125.73, 128.12, 128.88, 130.79, 147.76. MS (m/z):
201.
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4d. White solid, mp 126-128°C, IR: 694, 729, 768, 1049, 1076, 1223, 1358, 1466, 3121 cm™. H
NMR (400 MHz, CDCly) &: 5.23(2H, s), 7.26-7.82(10H, Ar), 7.69(1H, s). ®CNMR (100 MHz, CDCls) &:
54.1,119.7, 125.7, 128, 128.2, 128.7, 128.8, 129.1, 130.6, 134.7, 148.1, MS (m/z): 235.

4e. White solid, mp 132-136°C. IR: 794, 731, , 1055, 1076, 1223, 1356, 1464, 3131 cm™. 'H NMR (400
MHz, CDCly) 8: 5.23 (s, 2H), 6.40 (s, 1H), 7.33 (d, 2H), 7.42 (d, 2H), 7.5 (s,1H), 6.90 (d, 2H), 6.61
(d, 2H), 3.54 (s, 3H).*C NMR (100 MHz, CDCly) &: 58.1, 54,112.4,126.7, 128.9, 127, 128.2, 128.7,
127.8,129.1, 131.5, 134.7, 156.1. MS (m/z): 235.

Table-I: Preparation of 1, 2, 3-triazoles by microwave irradiation: (4a-e)

Entry Time (hr) Yield (%)
4a 3.00 85
4b 2.50 75
4c 3.15 78
4d 2.30 89
4e 2.10 90
General procedure for preparation 1,4-dihydropyridines: (5a-e)

Mixture of aromatic aldehyde (5 mmol), barbituric acid (10 mmol) and ammonium acetate (8 mmol) was
irradiated in microwave instrument (450 W) for a certain period of time without solvent. After completion
of the reaction (monitored TLC), reaction mixture was diluted with ethyl acetate (20 mL), washed organic
layer with saturated NaHCO; solution (3 x 15 mL) and then with brine solution. Dried organic layer over
anhydrous Na,SO, and concentration under reduced pressure gave crude product, recrystallized from
ethanol.

5a. mp: 300°C, IR: 3661, 3175, 1682, 1633, 1458, 776 cm™. *H NMR (400 MHz, DMSO-dg): & 10.10 (s,
1H), 3.5 (s, 1H), 5.93 (s, 1H), 7.18 (dd, J = 2.2 Hz, 2H), 7.04 (d, J = 7.8, 2H). *C NMR (125 MHz,
DMSO-dg): 6 168.11, 152.12, 129.37, 127.77, 126.30, 40.49, 91.22. EI-MS (m/z): 418 (M+1).

5b. mp: 298-300°C; IR: 3054, 1700, 1676, 1606, 1405, 1507 cm™. *H NMR (400 MHz, DMSO-dg): &
10.01 (s, 1H), 3.6 (s, 1H), 7.09 (t, 1H), 7.18 (dd, J = 2.2 Hz, 2H), 7.05 (d, J = 7.8, 2H)."*C NMR (125
MHz, DMSO-d6): & 164.40, 150.10, 130.8, 128.12, 126.30, 38.20, 79.10

EI-MS (m/z): 378 (M+1).

5c. mp: 285-286°C; IR: 3056, 1676, 1606, 1405, 1507, 776 cm™ H NMR (400 MHz, DMSO-dg): &
10.01 (s, 1H), 6.75 (dd, J = 2.2 Hz, 2H), 7.01 (d, J = 7.8, 2H), 3.76 (s, 3H), 3.30 (s, 1H). *C NMR (125
MHz, DMSO-dg): 6 80.10, 152.40, 40.05, 152.10, 165.20, 135.30, 115.20, 132.10, 55.40. EI-MS (m/z):
406 (M+1)

5d. mp: 270-271°C; IR: 3135, 1689, 1605, 1458, 1528, 776 cm™, '"H NMR (400 MHz, DMSO-dg): &
10.01 (s, 1H), 6.01 (s, 1H), 8.05 (dd, J = 2.2 Hz, 2H), 7.38 (d, J = 7.8, 2H), 4.40 (s, 1H). *C NMR (125
MHz, DMSO-dg): & 81.10, 150.40, 37.05, 150, 164.20, 150.30, 145.20, 120.10. EI-MS (m/z) : 420
(M+1)

5e. mp: 255-256°C; IR: 3661, 3175, 1682, 1633, 1458, 776 cm™. 'H NMR (400 MHz, DMSO-d6): 8
10.01 (s, 1H), 6.01 (s, 1H), 6.82 (dd, J = 2.2 Hz, 2H), 7.08 (d, J = 7.8, 2H), 4.43 (s, 1H). *C NMR (125
MHz, DMSO-d6): & 81.10, 150.40, 37.05, 150, 164.20, 150.30, 145.20, 120.10. EI-MS (m/z) : 391
(M+1).
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RESULTS AND DISCUSSION

In the beginning, the synthesis of Fe;O4,-Ni MNPs were prepared by the simple wet
impregnation method followed by chemical reduction (Scheme-1) and characterized by X-ray
diffraction (XRD), TOF-SIMS and transmission electron microscopy (TEM). The presence of Ni
on the surface of ferrite was confirmed with time of flight secondary ion mass spectrometry (TOF-
SIMS), which is the most surface sensitive (<1 nm) and widely used technique for surface
characterization. The surface composition of the powder was determined from the characteristic XPS
peak intensities of Ni, Fe, O and C, that is, Niyp, Fe2p3’2, O1ls and C1s, respectively. Oxygen appears to
be the most abundant element in the powder (49%) followed by carbon (33%), nickel (11%), and iron
(7%). The characteristic peak of nickel (Ni 2p) is presented in Figure 1.7. The main contributions of Ni
2p3/2 and Ni 2p™? peaks are at 854.2 and 872.5 eV, respectively. A series of 1-ethyl-4-phenyl-1H-1, 2,
3-triazole and 1, 4 dihydropyridine were synthesized by conventional and microwave method analyzed
by IR, 'HNMR, *CNMR and mass spectroscopy.
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Fig.1.0 XRD pattern of the NiFe;O, nanoparticles
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Fig.1.1 TOF-SIMS positive ion spectra (a) intact surface spectrum, (b) after pre-sputtering for 10
seconds in continues mode with Ga* ion beam at same impact energy of 10 keV
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Fig.1.2 Niyp XPS line taken in FAT 22 mode with the energy step of 0.1 eV and acquisition time
window of 24s

Fig.1.3 a) TEM images of FesO4Ni MNPs at different magnifications 50nm; b) 100nm showing particle size
distribution; the corresponding histogram is superimposed onto image

CONCLUSION

We have reported a convenient, practical and an efficient method for the synthesis of 1-ethyl-4-
phenyl-1H-1, 2, 3-triazole and 1, 4 dihydropyridine by using of Fe;O,-Ni MNPs by conventional and
non-conventional method without use of solvent. This operationally simple procedure and provides a
better scope than previously reported.
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A series ofcarbazole-based 1,4-benzothiazepine and pyrazoline derivatives weresynthesized and the structures of the
newly synthesized compoundswere confirmed by FT-IR, 'H NMR, C NMR and mass spectral studies. All new
derivatives 4(a-f)and 5(a-e)were screened for theirin vitro antimicrobial activity, and also for their antimalarial
activity.Compounds 4a, 4b, 4d, 5a, 5b and Scexhibitedpromisingantimicrobial and antimalarial activities as compared
to positive control. Notably, compounds 4a, 4band4dshowedexcellent antifungal activity against Penicillium

sp.comparable to that of a standard drug.

Key words:Carbazole, 1,4-Benzothiazepine,Pyrazoline,Antimicrobial andantimalarial activities

INTRODUCTION

A large number of natural and synthetic
carbazole derivatives have been reported to exhibit
diverse biological activities such as antimicrobial
[1, 2], antiviral [3], antimalarial [4] and potential
application as pharmacological agents [5, 6].
Recentlycarbazole-substitutedchalcone and its urea
derivatives have been reported to exhibit
antimicrobial, radical scavenger, cancer
chemopreventive and polyphenol oxidase enzyme
activities [7, 8]. Chalcones are also key precursors
in the synthesis of many biologically important
heterocyclic compounds such as benzothiazepines
and pyrazolines.

Thiazepinesbelong to the important class of
heterocyclic compoundsfor the synthesis of
pharmaceutical agents, as well as biologically
active compounds [9]. Benzothiazepinesplay an
important role in drug discovery, as they show
bioactivities such as anticonvulsant [10],
endogenous natriuretic factors [11], potential
central nervous system agents [12], antibiotics [13],
antimicrobials ~ [14],  antihypertensive  [15],
antidiabetic [16] and cytotoxic agents [17].Novel
carbazole assembled 1,4-thiazepine derivatives
have been reported, which not only have significant
antioxidant activities, but also exhibit remarkably
selective cytotoxicity to carcinoma cell line HCT
116 [18]. Pyrazolines and their derivatives have
been found to possess a wide spectrum of
biological activities such as antimicrobial [19-22],
antimalarial [23, 24], anti-inflammatory [25] and
antioxidant [26].3-(substituted)-aryl-5-(9-methyl-3-
carbazole)-1H-2-pyrazolines are reported as a novel
class of anti-inflammatory and antioxidant agents

* To whom all correspondence should be sent:
E-mail: snshelke@yahoo.co.in

[27], thus literature survey reveals that carbazole is
a useful starting material for pharmacologically
important products.

Therefore, in continuation of our efforts to
synthesize  biologically  active  heterocyclic
compounds [28, 29], herein we report the synthesis
of carbazole-containing 1,4-benzothiazepineand
pyrazolinederivatives with their antimicrobial and
antimalarial activities.

RESULTS AND DISCUSSION
Chemistry

In view of the emerging biological importance
of carbazole, we synthesized a series of
carbazolechalcones and its corresponding 1,4-
benzothiazepine and pyrazolinederivatives from 3-
formyl-9-ethyl carbazole2 as shown in schemel on
the hope of obtaining more antimicrobial and
antimalarial agents. Thus, the starting compound 3-
formyl-9-ethylcarbazole 2 was prepared
byVilsmeier-Haack formylation of carbazolel. 3-
formyl-9-ethylcarbazole 2 was obtainedbyClaisen-
Schmidt condensation with various substituted 2-
hydroxyacetophenones in ethanolic potassium
hydroxide afforded carbazolechalcones3. The 1,4-
benzothiazepined4(a-f)derivatives were synthesized
by Michael addition of 2-aminothiophenol to
carbazolechalcones3in acetic acid and ethanol.
Carbazolepyrazolines5(a-e)were prepared from the
compounds 3 on treatment with hydrazine hydrate
in ethanol and acetic acid, the reaction most likely
takes place through the intervention of an
appropriate  o,p-unsaturated hydrazone, which
instantly cyclizes to give a pyrazoline ring, at reflux
temperature cyclizing agent is acetic acid.

234 © 2019 Bulgarian Academy of Sciences, Union of Chemists in Bulgaria
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O

N

K 4(a-f)

The structures of 4(a-f) and 5(a-e¢) were
confirmed by FT-IR, 'H and C NMR, and mass
spectroscopic technique.For example, the infrared
spectra of compounds 4(a-f) showed characteristic
signals at 1688 and 3350cm™ for C=N and hydroxyl
group absorption, respectively.In general, three
thiazepine protons of carbazole-based
benzothiazepines showed similar patterns of signals
in the'H NMR spectra. They displayed a doublet of
a doublet at C;; for two protons and a triplet at
C,¢for one proton. The methine proton at C,40f the
thiazepine nucleus resonates at around 6 3.25 ppm
as a triplet with coupling constant (J) of nearly 12.6
Hz. This signal is observed as a triplet instead of a
doublet of a doublet because two J-values
accidentally are the same and two inner lines of the
quartet occur at the same point, appearing as a
single line of double intensity [30]. The two
methylene protons at C;,displayed two signals as a
doublet of doublet at around &83.45 ppm with
coupling constantsof nearly 9.5 Hz and 3.8 Hz and
a doublet of doublet at around 65.16 ppm with
coupling constants of nearly 9.4 Hz and 3.9 Hz.
The C NMR spectrum of compounds 4(a-f)
showedaromatic carbon signals in the region
0f5108.68-157.89 ppm. In the mass spectrum in all
cases, peaks corresponding to molecular ions were
observed which confirmed their molecular weights.

IR spectra of the compounds 5(a-e) revealed a
characteristic strong intensity band due to —OH and
—NH stretching at 3668 and 3205 ocm’
'respectively,whilea pyrazoline —C=N band was
observed around 1614 cm™. The'H NMR spectrum
of these compounds exhibited an ABX pattern for
the presence of two diastereotopic protons at C;;
and one single proton at the C;s position.
Asymmetric -CH proton displayed a triplet at &
5.12 ppm with J=10.8 Hz,whereas the pro-chiral
methylene (CH,) protons appeared as two

Rz

5(a-e)
Schemel. Reagents and conditions: (i) DMF, POCIs, 80°C, 4h (ii) Substituted2-hydroxyacetophenones,KOH, EtOH,
rt., 24-36 h. (iii) 2-Aminothiophenol, AcOH, EtOH, Reflux, 8h. (iv) NH,NH,.H,0, EtOH, AcOH, reflux 6 h.

characteristic doublets of a doublet at 6 3.16 and
3.66 ppm with J=10.8 and 5.7 Hzwhich indicates
the magnetic non-equivalence of the two protons.
According to the high resolution mass spectrum
(HRMS) of the representative compound
Sacalculated  for  Cp3HyON;Cl,  (M+H)'ws
424.0981, found 424.0978.

Antibacterial and antifungal evaluation

The synthesized carbazole-assembled 1,4-
benzothiazepine4(a-f)and pyrazoline 5(a-
e)derivativeswere tested for their in vitro
antimicrobial activity against two gram negative
(Escherichia coli, Pseudomonas putida), two gram
positive (Bacillus subtilis, Streptococcus lactis)
bacterialstrains and three (Aspergillus niger,
Penicillium sp., Candida albicans) fungal strains
usingampicillin and greseofulvin as standard drugs,
respectively. The inhibition zone diameters were
measured in  millimeters  (mm)andminimal
inhibitory concentration (MIC) was expressed as
pg/mLof all synthesized compounds,the results
obtained are enclosed in Table 1. Among the
synthesized compounds, 4a, 4b, 4d,5a, 5b and
Sccould effectively inhibit the growth of most
tested bacterial and fungal strains with considerable
MIC (pg/mL) values. Carbazole-tethered 1,4-
benzothiazepines 4(a-f), three derivatives4a, 4b and
4d exhibited a significant activity against P.putida
with MIC valuesof 50, 40 and 45 pg/mL,
respectively as compared with positive control.
Three compounds 4c, 4e and 4f also displayed
moderate antibacterial activities (65-100 pg/mL)
against all evaluated bacterial strains. Notably,
compounds 4a, 4b and 4d gave remarkable broader
antifungal bioactive spectrum with MIC values in
the range of 40-45 pg/mL against Penicillium sp.
while two compounds 4c¢ and4ehad satisfying
activities against all screened fungal strains with
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considerable MIC wvalues. It was found that
carbazole pyrazolines5(a-e), compounds 5a, 5b and
Seshowed strong activities (45-65pg/mL) against
gram positive B. subtilis and gram negative P.
putida bacteria, while compounds 5d and Se
showedgood activities (70-110ug/mL) against
allfour bacterial strains as compared with standard
drug ampicillin. As for antifungal activities,
compoundSa exhibited significant activity against
Penicillium sp. and C. albicanswith MIC valuesof
55 and 60 pg/mL,respectively,while 5b,5¢, 5d and
5e¢ showed moderate activities (70-100
pg/mL)against all testedfungal strainscompared to
that of standard drug greseofulvin.

Antimalarial activity

The synthesized compounds 4 and Swere also
screened for theirin vitro antimalarial activity
against  Plasmodium  falciparumstrain  using
chloroquine and quinine as reference drugs.The
mean ICso(ng/mL) values of the test compounds
against the test microbe are presented in Table
2.The results revealed that the majority of the
synthesized compounds showed significant degrees
of inhibition against P. falciparum as compared
with positive control quinine than that of
chloroquine. Carbazole benzothiazepine derivatives
4(a-f), 4a and 4b showed moderate growth
inhibition activities with ICs, values of 0.75 and
0.80 pg/mL as compared with standard drug
quinine, while compounds 4c¢, 4d, 4e and 4f showed
the lowest inhibition activities against P.
falciparum comparable to that of reference
compounds. The carbazole-pyrazoline derivatives
5(a-e), compound 5a exhibiteda good antimalarial

Carbazole - Active C:F'I
pharmacophore \

spectrum with ICs, value of 0.56 upg/mL as
compared with standard drug quinine, the

remaining four compounds 5b, 5c¢, 5d and

S5eshowed considerable inhibition  activities

withICs, values in the range of 0.76-1.25 pg/mL.
CONCLUSION

As structure-activity relationships (SAR) of all
compounds were taken into account, it was
observed that compounds 4a, 4b, 4d, 5a, 5b and
Schaving electron withdrawing groups like chloro
and bromo substituents on the phenyl ring showed
excellent potential of antibacterial and antifungal
activities. The antimalarial evaluation of 4(a-f) and
5(a-e)revealed that, as the electronegativity nature
of the substituents attached to an aromatic ring
decreased, activity also  decreased. Two
derivatives4cand 5d containing electron releasing
methyl and electron withdrawing chlorine
groupattached to phenyl ring were able to display
moderate growth inhibitory activity against all
tested microorganisms. In addition, carbazole
derivatives4eand Secontaining methyl and methoxy
group on the phenyl ring also inhibited thegrowth
of the tested bacterial and fungal strains.
Furthermore, compound4f without substituent in
the phenyl ring showed the lowest activities against
all tested bacterial, fungal and antimalarial strains.
In general, all synthesized compounds 4 and 5
exhibited only moderate antimalarial activity 1Cs
values ranging 0.56-1.25 pg/mL.High potency and
promising antimicrobial and antimalarial activity of
the newly synthesized compounds 4(a-f) and 5(a-
e)suggest that these compounds could serve as good
leads for further optimization and development.

R',R% R®
Antimicrobial and Antimalarial
electron withdrawing groups
enhance the activity.
electron donating groups
reduce the activity

" | Electron withdrawing
R ==| substituents on the aryl ring
‘ / increases theactivity whereas
electron donating substituents
decreases the activity

Figure 1. The structure- activity relationship in the target compounds
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Table 1.Antimicrobial activities of the synthesized compounds 4 and 5 against pathological organisms expressed

as:*inhibition zone diameter in millimeters (mm) and "MIC(pg/mL, between brackets)

Microorganisms
Compounds Gram negative bacteria Gram positive bacteria B Fu;gl
E. coli P. putida B. subtilis S. lactis A. niger em;; I C albicans
4a 16(50) 18(50) 15(100) 20(110) 17(80) 14(45) 12(100)
4b 16(65) 17(40) 16(80) 16(80) 18(100) 14(40) 12(130)
4c 17(80) 16(65) 15(80) 19(100) 17(65) 13(100) 11(100)
4d 17(50) 18(45) 16(100) 15(110) 17(100) 14(40) 12(80)
de 15(80) 14(80) 12(65) 17(80) 14(80) 11(80) 11(100)
4f 14(100) 13(80) 13(100) 13(100) 12(65) 12(80) 10(80)
Sa 15(80) 16(45) 17(50) 18(45) 17(80) 12(55) 12(60)
5b 14(80) 16(50) 17(50) 16(50) 16(100) 12(70) 12(80)
Sc 14(100) 15(65) 16(45) 14(65) 16(100) 11(90) 11(90)
5d 15(90) 14(80) 16(70) 18(80) 13(90) 11(100) 11(80)
Se 11(110) 12(100) 11(100) 15(80) 12(100) 09(100) 11(80)
Ampicillin 24(25) 20(25) 19(25) 22(25)
Greseofulvin 24(25) 14(25) 14(25)
Control NA NA NA NA NA NA NA
(1% DMSO)
"Inhibition zone diameters were measured for stock solutions (100ug/mL).NA- No activity
"Minimal inhibitory concentration (MIC) values. 1% DMSO was used as control.
Table 2.Substitution pattern andin vitro antimalarial activity of the target compounds 4 and 5
P. falciparum
Compounds R' R’ R’ Mean ICs, (ug/mL)
4a Cl H Cl 0.75
4b Cl H H 0.80
4c Cl CH; H 0.85
4d Br H H 0.90
4e CH; H H 1.10
Af H H H 1.30
Sa Cl Cl H 0.56
5b Cl H H 0.76
Sc Br H H 0.88
5d Cl CH; H 1.20
Se H OCH; H 1.25
Quinine - - - 0.268
Chloroquine --- --- -—- 0.020
237
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EXPERIMENTAL

The recorded melting points were determined in
an open capillary and are uncorrected. IR spectra
were recorded on a PerkinElmer Fourier-transform
infrared (FTIR) spectrophotometer with ATR. The
'H NMRand "“C NMR spectrawere recorded on a
Bruker Avance II (400 MHz) and Bruker (125
MHz) spectrometer respectively, using TMS as
internal standard.Mass spectra were recorded on a
Waters, Q-Tof micromass spectrometer andhigh-
resolution mass spectra (ESI) were recorded on a
Thermo scientific Q-Exactive, Accela 1250 pump.
The thin layer chromatography (TLC) was carried
out on precoated silica gel aluminum plates to
check compounds purity. Starting compound 9-
ethyl-9H-carbazole is of Sigma Aldrich make.

In vitro antimicrobial assay

The antimicrobial activity was evaluated by the
agar well diffusion method [31]. The activity was
determined by measuring the diameter of inhibition
zone (in mm). The samples of the tested compound
concentrations (50 pL, Img /mL) were loaded into
wells on the plates. All solutions were prepared in
DMSO, and pure DMSO was loaded as a control.
The plates were incubated at 37 °C for 1-5 days and
then were examined for the formation of inhibition
zone. Each inhibition zone was measured three
times to get an average value. The test was
performed three times for each bacterium culture
[32].

Minimal inhibitory concentration (MIC)
measurement

The potato dextrose broths and microorganism
susceptibility tests in nutrient media were used for
the determination of MIC. Tested compounds stock
1000 pg/mL solutions, ampicillin and greseofulvin
were prepared in DMSO followed by dilutions to
250-25  pg/mL  concentrations.  Inoculated
microorganism suspensions were incubated at 37°C
for 1-5 days for MIC determination.

Antimalarial activity

A stock solution of 5 mg/mL of each of the test
samples, as well as standards was prepared in
DMSO and subsequent dilutions were prepared
with the culture medium. The diluted samples in 20
puL volumes were added to the test wells so as to
obtain final concentrations (at five-fold dilutions)
ranging between 0.4 and 100ug/mL in duplicate
well containing parasitized cell preparation. The in
vitro antimalarial assay was carried out in 96 well
plates according to the micro assay protocol with
minor modifications [33].The cultures of P.
falciparumstrain were maintained in a medium of

238

RPMI 1640 supplemented with 25 mM HEPES, 1%
D-glucose, 0.23% sodium bicarbonate and 10%
heat-inactivated human serum. The asynchronous
parasites of P. falciparum were synchronized after
5% D-sorbitol treatment to obtain only the ring
stage parasitized cells. For carrying out the assay,
an initial ring stage parasitaemia of 0.8-1.5% at 3%
haematocrit in a total volume of 200 puL of medium
RPMI-1640 was determined by Jaswant Singh
Bhattacharya (JSB) staining[34]to assess the
percent parasitaemia (rings) and
uniformlymaintained with 50% RBCs (O™°). The
culture plates were incubated at 37°C in a candle
jar. After 36-40 h of incubation, thin blood smears
from each well were prepared stained with JSB
stain. The slides were microscopically observed to
record maturation of the ring stage parasites into
trophozoites and schizonts in the presence of
different concentrations of the test agents. The test
concentrations which inhibited the complete
maturation in to schizonts were recorded as the
minimum  inhibitory  concentrations  (MIC).
Chloroquine and quinine were used as the reference
drugs.

General procedure for the synthesis of 3-formyl-9-
ethylcarbazole(2)

9-ethyl carbazole 1 (1.95 g, 10 mmol) was
dissolved in dry DMF (20 mL) under anhydrous
conditions. It was cooled to 0°C, and POCI; (1.89
mL) was added dropwise and stirring continued for
4 h at 80°C. Completion of reaction was monitored
by TLC.The reaction mass was poured over
crushed ice, neutralized with NaHCO;, the white
colored precipitate was filtered off and purified
through recrystallization using ethyl alcohol to
afford compound 2.

General procedure for the synthesis of
benzothiazepine derivatives 4(a-f)

Chalcone 3 (2 mmol) was dissolved in a
minimum quantity of ethanol. To this, 2-
aminothiophenol (2 mmol) was added and the
resulting reaction mixture was refluxed at 60—70 °C
for 3 h. Then, the mixture was acidified with 5-6
drops of glacial acetic acid and heating was
continued for further 4-5 h. After completion of the
reaction (monitored by TLC), the reaction mixture
was cooled and poured over crushed ice. The
obtained solid was filtered and purified by
recrystallization  from  methanol to  afford
compounds4(a-f).

2,4-Dichloro-6-((E)-2-(9-ethyl-9H-carbazol-3-
yl)-2,3-dihydrobenzo[b] [ 1,4]thiazepin-4yl)phenol
(4a): Light yellow colored solid; Yield (69%);R¢=
0.54 (6% ethylacetate in n-hexane);m. p. 222-
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223°C; IR e/ cm™': 3559 (OH), 2976 (CH), 1593
(C=N);'H NMR (CDCly) & / ppm: 1.42 (t, 3H,
J=6.4 Hz, CH3), 3.25 (t, 1H, J=12.5 Hz, thiazepine
ring), 3.41 (dd, 1H, J=9.5 & 3.8 Hz, thiazepine
ring), 4.40 (q, 2H, J=6.7 Hz, N-CH,), 5.36 (dd, 1H,
J=9.2 & 3.8 Hz, thiazepine ring), 7.22-7.30 (m, 2H,
Ar-H), 7.35-7.42 (m, 3H, Ar-H), 7.48-7.55 (m, 4H,
Ar-H), 7.70- 8.05 (m, 4H, Ar-H), 15.92 (s, 1H, Ar-
OH);"*C NMR (CDCl;) & / ppm: 13.84, 37.68,
60.99, 108.68, 108.86, 117.85, 119.08, 119.54,
120.49, 122.40, 122.63, 122.97, 123.84, 124.00,
125.34, 125.74, 126.08, 126.62, 127.22, 130.09,
133.12, 133.56, 135.44, 139.71, 140.42, 147.48,
157.89, 172.25; MS (m/2):517(M+H)".
4-Chloro-2-((E)-2-(9-ethyl-9H-carbazol-3-yl)-
2,3-dihydrobenzo[b] [1,4]thiazepin-4-yl)phenol
(4b): Light yellow colored solid;Yield (70%); R¢=
0.52 (6% ethylacetate in n-hexane);m. p. 226-
228°C;IR e/ cm™: 3376 (OH), 3055 (CH),
1611(C=N);'H NMR (CDCl;) & / ppm: 1.43 (t, 3H,
J=7.0 Hz, CH;), 3.24 (t, 1H, J=12.6 Hz, thiazepine
ring), 3.42 (dd, 1H, J=8.8 & 4.5 Hz, thiazepine
ring), 4.37 (q, 2H, J=7.0 Hz, N-CH,), 5.32 (dd, 1H,
J=8.2 & 4.4 Hz, thiazepine ring), 7.03 (m, 1H, Ar-
H), 7.22-7.28 (m, 3H, Ar-H), 7.32-7.37 (m, 3H, Ar-
H), 7.40-7.46 (m, 2H, Ar-H),7.51-7.53 (m, 2H, Ar-
H), 7.69-8.06 (m, 3H, Ar-H), 14.63 (s, 1H, Ar-
OH);”C NMR (CDCl;) & / ppm: 14.19, 37.75,
60.80, 108.16, 108.60, 108.83, 109.25, 110.47,
119.80, 120.02, 120.76, 121.23, 122.10, 123.08,
123.31, 124.94, 126.04, 126.82, 127.48, 133.30,
137.03, 138.44, 140.98, 141.49, 142.39, 144.25,
145.45, 168.95, 169.25, 175.02;MS
(m/z):483(M+H)".
4-Chloro-2-((E)-2-(9-ethyl-9H-carbazol-3-yl)-
2,3-dihydrobenzo[b] [1,4]thiazepin-4-yl)-5-
methylphenol (4c): Light yellow colored solid;
Yield (68%); Ry = 0.58 (6% ethylacetate in n-
hexane);m. p. 196-197°C; IR ./ cm™: 3550
(OH), 2935 (CH), 1688 (C=N);'H NMR (CDCl;) &
/ ppm: 1.48 (t, 3H, J=7.0 Hz, CH;), 2.35 (s, 3H, Ar-
CH,), 3.20 (t, 1H, J=12.6 Hz, thiazepine ring), 3.44
(dd, 1H, J=8.8 & 4.5 Hz, thiazepine ring), 4.39 (q,
2H, J=7.0 Hz, N-CH,), 5.30 (dd, 1H, J=7.8 & 4.4
Hz, thiazepine ring), 7.05 (m, 1H, Ar-H), 7.20-7.29
(m, 2H, Ar-H), 7.33-7.42 (m, 3H, Ar-H), 7.40-7.48
(m, 2H, Ar-H), 7.55-7.65 (m, 2H, Ar-H), 7.73-7.85
(m, 1H, Ar-H), 8.05-8,10 (m, 2H, Ar-H), 14.60 (s,
1H, Ar-OH);”C NMR (CDCl;) & / ppm: 13.74,
37.50, 60.85, 108.66, 108.83, 117.77, 119.25,
119.58, 120.39, 122.55, 122.65, 122.90, 123.80,
124.10, 125.25, 125.72, 126.23, 126.68, 127.49,
130.08, 133.17, 133.47, 135.49, 139.75, 140.48,
147.40, 157.85, 170.85;MS (m/z):497(M+H)".
4-Bromo-2-((E)-2-(9-ethyl-9H-carbazol-3-yl)-
2,3-dihydrobenzo[b] [1,4]thiazepin-4-yl)phenol

(4d): Light yellow colored solid; Yield (71%); Ry=
0.50 (6% ethylacetate in n-hexane);m. p. 188-
189°C; IR Dyma/ cm™': 3545 (OH), 2935 (CH), 1688
(C=N);'H NMR (CDCl;) & / ppm: 1.45 (t, 3H,
J=7.3 Hz, CH;), 3.28 (t, 1H, J=12.3 Hz, thiazepine
ring), 3.45 (dd, 1H, J=8.9 & 4.2 Hz, thiazepine
ring), 4.32 (q, 2H, J=7.1 Hz, N-CH,), 5.30 (dd, 1H,
J=8.7 & 4.3 Hz, thiazepine ring), 7.05 (m, 1H, Ar-
H), 7.20-7.29 (m, 3H, Ar-H), 7.34-7.38 (m, 3H, Ar-
H), 7.43-7.49 (m, 2H, Ar-H),7.55-7.63 (m, 2H, Ar-
H), 7.70-8.09 (m, 3H, Ar-H), 14.33 (s, 1H, Ar-
OH);”C NMR (CDCl;) & / ppm: 13.79, 37.59,
60.89, 108.62, 108.81, 117.88, 119.07, 119.52,
120.44, 122.47, 122.68, 122.92, 123.89, 124.09,
125.37, 125.72, 126.06, 126.63, 127.21, 130.08,
133.28, 133.59, 135.49, 139.72, 140.48, 147.41,
157.75, 172.85;MS (m/z):527(M+H)".
2-((E)-2-(9-ethyl-9H-carbazol-3-yl)-2, 3-
dihydrobenzo[b][1,4]thiazepin-4-yl)-4-
methylphenol (4e):Light yellow colored solid; Yield
(69%); Ry= 0.56 (6% ethylacetate in n-hexane);m.
p. 215-216°C; IR ¥py/ cm™: 3363 (OH), 2973
(CH), 1594 (C=N);'H NMR (CDCl;) & / ppm: 1.44
(t, 3H, J=7.0 Hz, CH;), 1.55 (s, 3H, Ar-CHj;), 3.23
(t, 1H, J=12.6 Hz, thiazepine ring), 3.42 (dd, 1H,
J=8.8 & 4.5 Hz, thiazepine ring), 4.37 (q, 2H, J=7.0
Hz, N-CH,), 5. 33 (dd, 1H, J=7.8 & 4.4 Hz,
thiazepine ring), 7.01 (m, 1H, Ar-H), 7.25-7.27 (m,
3H, Ar-H), 7.32-7.40 (m, 3H, Ar-H), 7.42-7.44 (m,
2H, Ar-H), 7.45-7.51 (m, 2H, Ar-H), 7.53-7.70 (m,
1H, Ar-H), 8.02-8.06 (m, 2H, Ar-H), 14.59 (s, 1H,
Ar-OH);”C NMR (CDCl3) & / ppm: 13.78, 37.58,
60.87, 108.65, 108.80, 117.87, 119.04, 119.58,
120.49, 122.44, 122.67, 122.96, 123.88, 124.06,
125.39, 125.70, 126.03, 126.69, 127.29, 130.09,
133.27, 133.57, 135.48, 139.70, 140.44, 147.43,
157.72, 172.80;MS (m/z):463(M+H)".
2-((E)-2-(9-ethyl-9H-carbazol-3-yl)-2, 3-
dihydrobenzo[b][1,4]thiazepin-4-yl)phenol  (4f):
Light yellow colored solid; Yield (68%); R¢= 0.55
(6% ethylacetate in n-hexane);m. p. 226-227°C; IR
Dmax/ €m’': 3555 (OH), 2935 (CH), 1688 (C=N);'H
NMR (CDCl3) & / ppm: 1.28 (t, 3H, J=7.2 Hgz,
CH;), 3.12 (t, 1H, J=12.8 Hz, thiazepine ring), 3.65
(dd, 1H, J=9.4 & 3.7 Hz, thiazepine ring), 4.41 (q,
2H, J=6.8 Hz, N-CH;), 5.45 (dd, 1H, J=9.4 & 3.9
Hz, thiazepine ring), 6.95-6.99 (m, 2H, Ar-H), 7.18
(m, 1H, Ar-H), 7.29 (m, 1H, Ar-H), 7.38-7.45 (m,
4H, Ar-H), 7.53-7.64 (m, 4H, Ar-H), 7.91 (m, 3H,
Ar-H), 14.32 (s, 1H, Ar-OH); *C NMR (CDCl3) & /
ppm: 13.74, 37.48, 60.92, 108.58, 108.83, 117.81,
119.06, 119.53, 120.45, 122.42, 122.67, 122.90,
123.80, 124.08, 125.35, 125.74, 126.07, 126.65,
127.20, 130.07, 133.10, 133.57, 135.46, 139.73,
140.47, 147.42, 157.80, 172.23;MS
(m/z):449(M+H)".
239
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General procedure for the synthesis of pyrazoline
derivatives 5(a-e)

Chalcone3 (2 mmol)was dissolved in ethanol
(15 mL) under stirring. To this reaction mixture, 0.5
mL of hydrazine hydrate and 0.2 mL of acetic acid
was added. The reaction mixture was heated at
reflux temperature for 6 h. Completion of reaction
was monitored by TLC. Thereaction mixture was
cooled to room temperature. Then slowly 15 mL of
cold water were added to the flask, the white solid
obtained was washed with cold water several
times.The crude compounds were
recrystallizedfromethanol to afford the target
compounds 5(a-e).

4,5-Dichloro-2-(5-(9-ethyl-9H-carbazol- 239
3-yl)-4,5-dihydro-1H-pyrazol-3-yl)phenol
(5a):White colored solid; Yield (65%); Ry = 0.48
(6% ethylacetate in n-hexane);m. p. 155-156°C; IR
Bma/ cm™: 3668 (OH), 3205 (NH), 3051 (CH),
1614 (C=N); '"H NMR (CDCl;) & / ppm: 1.36 (t,
3H, J=7.5 Hz, CH;), 3.16 (dd, 1H, J=10.7 Hz &5.9
Hz, pyrazoline ring), 3.65 (dd, 1H, J=10.7&5.9 Hz,
pyrazoline ring), 4.43 (q, 2H, J=7.5 Hz, N-CH,),
5.12 (t, 1H, J=10.7 Hz, pyrazoline ring), 7.15-7.35
(m, 3H, Ar-H), 7.40-7.55 (m, 4H, Ar-H), 8.01 (m,
2H, Ar-H), 8.13 (m, 1H, NH), 12.02 (s, 1H, Ar-
OH);”C NMR (CDCl;) & / ppm: 13.82, 37.67,
41.70, 63.62, 108.67, 109.03, 118.25, 118.65,
119.10, 120.53, 122.05, 122.54, 123.22, 123.58,
123.77,125.48, 126.08, 129.85,131.72, 139.76,
140.76, 152.26; HRMS (ESI): calculated for
C3H200ON;Cl, (M+H) 424.0981, found 424.0978.

4-Chloro-2-(5-(9-ethyl-9H-carbazol-3-yl)-4, 5-
dihydro-1H-pyrazol-3-yl)phenol (5b):White
colored solid; Yield (69%); Ry = 0.52 (6%
ethylacetate in n-hexane);m. p. 141-142°C; IR 0 pay/
em™: 3363 (OH), 3055 (NH), 2950 (CH), 1593
(C=N); 'H NMR (CDCl3) & / ppm: 1.35 (t, 3H,
J=8.5 Hz, CHs), 3.18 (dd, 1H, J=12.5 Hz &6.5 Hz,
pyrazoline ring), 3.69 (dd, 1H, J=12.5&6.5 Hz,
pyrazoline ring), 4.45 (q, 2H, J=8.5 Hz, N-CH,),
5.12 (t, 1H, J=12.5 Hz, pyrazoline ring), 7.16-7.29
(m, 2H, Ar-H), 7.41-7.48 (m, 3H, Ar-H), 7.50-7.55
(m, 2H, Ar-H), 8.10-8.23 (m, 4H, Ar-H, NH), 9.70
(s, 1H, Ar-OH);"’C NMR (CDCl;) & / ppm: 13.73,
37.98, 41.93, 62.96, 99.07, 108.61, 109.06, 111.14,
117.71, 118.38, 119.54, 120.78, 122.63, 123.74,
126.06, 126.57,127.26, 128.89, 131.43, 148.96,
154.79, 155.45, HRMS (ESI): calculated for
C,3H,,0ON;CI (M+H)390.11856, found 390.11876.

4-Bromo-2-(5-(9-ethyl-9H-carbazol-3-yl)-4,5-
dihydro-1H-pyrazol-3-yl)phenol (5¢):White colored
solid; Yield (71%); R¢= 0.60 (6% ethylacetate in n-
hexane);m. p. 183-184°C; IR Dpay/ em™: 3655
(OH), 3225 (NH), 3065 (CH), 1635 (C=N); 'H
240

NMR (CDCl;) & / ppm: 1.40 (t, 3H, J=7.5 Hz,
CH;), 3.12 (dd, 1H, J=10.7 Hz & 5.9 Hz,
pyrazoline ring), 3.61 (dd, 1H, J=10.7& 5.9 Hz,
pyrazoline ring), 4.44 (q, 2H, J=7.5 Hz, N-CH,),
5.14 (t, 1H, J=10.7 Hz, pyrazoline ring), 7.11-7.35
(m, 4H, Ar-H), 7.48-7.75 (m, 4H, Ar-H), 8.10(m,
2H, Ar-H), 8.18 (m, 1H, NH), 12.10 (s, 1H, Ar-
OH);”C NMR (CDCl;) & / ppm: 14.82, 37.55,
41.68, 63.65, 108.77, 109.23, 118.25, 118.89,
119.63, 120.68, 122.45, 122.83, 123.26, 123.78,
123.89,125.69, 126.28, 129.79, 131.80, 139.76,
140.68, 154.10; HRMS (ESI): calculated for
C,3H, ON;Br (M+H)434.0478, found 434.0485.

4-Chloro-2-(5-(9-ethyl-9H-carbazol-3-yl)-4,5-
dihydro-1H-pyrazol-3-yl)-5-methylphenol (5d):
White colored solid; Yield (67%); Ry = 0.46 (6%
ethylacetate in n-hexane);m. p. 138-139°C; IR U pax/
em™: 3650 (OH), 3238 (NH), 3029(CH), 1650
(C=N); 'H NMR (CDCl3) & / ppm: 1.39 (t, 3H,
J=1.5 Hz, CH;), 2.30 (s, 3H, Ar-CHj;), 3.16 (dd,
1H, J=10.8 Hz & 5.9 Hz, pyrazoline ring), 3.67 (dd,
1H, J=10.8 & 5.9 Hz, pyrazoline ring), 4.45 (q, 2H,
J=7.5 Hz, N-CH,), 5.12 (t, 1H, J=10.8 Hz,
pyrazoline ring), 7.24-7.40 (m, 3H, Ar-H), 7.51-
7.75 (m, 4H, Ar-H), 8.10 (m, 2H, Ar-H), 8.25 (m,
1H, NH), 12.15 (s, 1H, Ar-OH);"*C NMR (CDCl;)
o/ ppm: 13.95, 37.55, 41.68, 63.69, 108.80, 109.23,
117.29, 118.78, 119.12, 120.68, 122.65, 122.83,
123.90, 124.80, 124.95,125.69, 126.78, 128.79,
131.80, 139.72, 140.68, 155.25; HRMS (ESI):
calculated for C,H,;ON;Cl (M+H)'403.12514,
found 403.12516.

2-(5-(9-Ethyl-9H-carbazol-3-yl)-4,5-dihydro-
1H-pyrazol-3-yl)-5-methoxyphenol ~ (5e):  White
colored solid; Yield (68%); Ry = 0.55 (6%
ethylacetate in n-hexane);m. p. 121-122°C; IR 0,/
em™: 3325 (OH), 3056 (NH), 2973 (CH), 1678
(C=N); 'H NMR (CDCl3) § / ppm: 1.36 (t, 3H,
J=8.8 Hz, CH3;), 3.18 (dd, 1H, J=13.3 Hz &7.4 Hz,
pyrazoline ring), 3.33 (s, 3H, Ar-OCH3;), 3.65 (dd,
1H, J=13.3 & 7.4 Hz, pyrazoline ring), 4.43 (q, 2H,
J=8.8 Hz, N-CH,), 5.14 (t, 1H, J=13.3 Hz,
pyrazoline ring), 7.16-7.21 (m, 2H, Ar-H), 7.33-
7.45 (m, 3H, Ar-H), 7.47-7.55 (m, 3H, Ar-H), 8.04-
8.10 (m, 2H, ArH), 8.13 (s, 1H, NH), 12.00 (s, 1H,
Ar-OH);"*C NMR (CDCl3) & / ppm: 13.96, 37.98,
4477, 63.41, 68.08, 107.94, 110.03, 117.48,
120.24, 121.22, 122.10, 123.30, 123.76, 125.39,
125.61, 126.57,127.00, 128.47, 128.90, 129.35,
140.53, 141.95, 149.41, 157.31; HRMS (ESI):
calculated for C24H2402N3 (M+H)+386 1904, found
386.1908.
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'H NMR of compound 3a:

Cc-2
BRUKER
~
2 R ey NRSseNaNTRR33R0as 3288888558 AVANCE IT 400 NMR
i PR ERRnN 558 E09E955852558 2RI098 948 Spectrometer
a BRODDDBRBROOOBBE NN NN N R EEEE N SIS ONNNNNN oo SAIF
Panjab University
Chandigarh
Current Data Parameters
NAME Nov25-2013
EXPNO 460
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131125
(@) Time 16.29
INSTRUM spect
Cl PROBHD 5 mm PABBO BB-
X PULPROG 2930
TD 65536
SOLVENT DMSO
N HO NS 8
DS 2
K 3a cl SwH 12019.230 Hz
FIDRES 0.183399 Hz
C23H17C|2N02 AQ 2.7263477 sec
£ RG 406
Exact Mass: 409.06 DW 41.600 usec
DE 6.00 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.90 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299900 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Al L W LW, JU _LJ
o
N

1.12
o
©11.03\
l.OSt
1.38\
1.18
U7C
1.08
2.13
1.13/
07/
16

ppm

avtar saifpu@yahoo.co.in





3C NMR of compound 3a:
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FTIR of compound 3e:
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3C NMR of compound 3e:
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FTIR of compound 3f:
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3C NMR of compound 3f:
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FTIR of compound 4a:
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3C NMR of compound 4a:
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FTIR of compound 4b:
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3C NMR of compound 4b:
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FTIR of compound 4e:

PerkinElmer Spectrum Version 10.4.2
08 February 2018 13:47

Analyst Analyst
Date 08 February 2018 13:47
99
98
97-
I 3363.7cm-1 2973.7cm-1
96,
95
4] ;:::
= g3 N | :
°\o S | 14689 97cm-1 |020.03cm;09 AN
9o O 1332.68cfh-1
LA
91 N
| 4e
904 K 1231.88cm-1 \
72§.74cm-1
891
745{71cm-1
88, . ; ,
&0 3500 3000 2500 2000 1500 1000 650
cm-1
1 .
H NMR of compound 4e:
Apr03-2018 OB g E P B n o e MNP E BN ONYS SEMMOeNomm Do m 2200
BT-5 3 B MEHYSNENEE S EIYSS - BENESPRSS 250 BNNESN FE5S
; OO rmOUUUUT TS TS T mMMMMMONMNNNNOO MMM mmmﬁ‘ﬁ‘ﬂ‘ﬁ:r\lr\lt\l n < T T
y 4\'r~.h "~ 0w TTTmmAmMmMmMMM -
12000
1800
/ [
1400
;\ 1200
I
s N L1000
O W
N
K 4e
t -600
400
|
|
200
— \ H0
N AR ) i 7 LA
2 SELELEE s 8 == 58
— ¥ — ——
16 15 14 13 12 1mn 10 9 8 7 5 4 1 0 -1 -2 -3





3C NMR of compound 4e:
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FTIR of compound 5a:
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3C NMR of compound 5a:
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3C NMR of compound 5b:

Dec02-2017
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FTIR of compound 5e:
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3C NMR of compound 5e:
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Abstract: Novel 9-ethyl-9H-carbazole-3-carboxylic acid derivatives including ester, B-diketone and pyrazole were prepared and characterized
by FT-IR, *H NMR, 13C NMR and mass spectroscopic techniques. All synthesized compounds evaluated for their in vitro antimicrobial activities
against four bacteria (Escherichia coli, Pseudomonas putide, Bacillus subtilis, and Streptococcus lactis) and three fungi (Aspergillus niger,
Penicillium sp and Candida albicans). Among the compounds tested, 3a, 3b, 3¢, 44, 4b, 4c, 5a and 5b exhibited pronounced antibacterial activity
as compared with standard drug ampicillin. Notably, carbazole based pyrazole derivatives 5a and 5b showed potent antifungal activity against

C. albicans comparable to reference drug greseofulvin.
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INTRODUCTION

D ISTINGUISHABLE interest of synthetic organic
chemists have attracted considerable attention to
carbazole frame because of its derivatives that can be easily
reformed by introducing various functional groups.!t These
distinct characteristics results in the broad potential
applications of carbazole-based derivatives as industrially
and pharmacologically important products (Figure 1).21
Many recent literatures have reported that carbazole
derivatives exhibit a variety of biological activities such as
antimicrobial,3-5] antiviral,l! anticancer,”! anti-inflamma-
tory, 8l antimala-rial,!] antipsychotic!’® and are used in the
treatment of obesity.[11]

The carbazole carboxylic acid derivatives are
significant intermediate because the carboxylic group is
one of the active functional group which display an
important role in transformation of biological function,
these compounds combining low toxicity with high
antitumor activity.['2l Functionalized B-diketones are
clinically important molecules showing antibacterial,!!3]

antiviral,!¥ insecticidal,[*5]  antioxidant,['®!  potential
prophylactic antitumor(”l and pharmacophore of HIV-1
Integrase (IN) inhibitors.[!8] The synthesis of B-diketones
containing carbazole fragment and their complexes have
already been reported, whereas B-diketone containing
carbazole fragments still remain unknown, though such B-
diketones should be very important and promising for use
in optoelectronic materials.[*9] B-diketones are important
intermediates for the synthesis of medicinally important
heterocycles such as pyrazole,2021 because of their
derivatives represent one of the most active classes of
compounds and possess a wide spectrum of biological
activities.[2224] Insight the literature, carbazole based
pyrazole derivatives possesses potent antibacterial and
antifungal activities.[?] In continuation of our studies in
synthesizing various biologically active compounds,[26:27] in
this study, we have synthesized and characterized the novel
carbazole assembled esters, B-diketones and pyrazoles
derivatives from 9-ethyl-9H-carbazole-3-carboxylic acid
and evaluated for in vitro antibacterial and antifungal
activities.

[cOM| This work is licensed under a Creative Commons Attribution 4.0 International License.
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Figure 1. Biologically active synthetic carbazole derivatives.

RESULTS AND DISCUSSION
Chemistry

In view of the emerging biological importance of
carbazole, it was of interest to synthesize some carbazole
assembled esters, B-diketones and pyrazoles derivatives
on the hope of obtaining more antimicrobial agents. Thus,
starting compound, 9-ethyl-9H-carbazole-3-carboxylic
acid 2 was prepared from oxidation of 9-ethyl-9H-
carbazole-3-carbaldehyde by literature method.[28! In the
present work 2-hydroxy acetophenones 1 were treated
with 9-ethyl-9H-carbazole-3-carboxylic acid 2 in the
presence of phosphorous oxychloride and pyridine to
afford the corresponding esters 3(a-e). Carbazole esters
3(a-e) treated with strong base like potassium hydroxide
in the presence of pyridine bring an intramolecular
Claisen condensation as per Baker-Venkataraman (Bk-Vk)
transformation,[29-39 resulting in 1-(9-ethyl-9H-carbazol-
3-yl)-3-(2-hydroxyphenyl) propane-1,3-dione 4(a-e). In
the next step, cyclization of the PB-diketones using
hydrazine hydrate in ethanol at reflux temperature gave
pyrazoles 5(a-e) as shown in Scheme 1. The Baker-
Venkataraman transformation proceeds via the formation
of an enolate 3a followed by an intramolecular acyl
transfer Scheme 2.

The structures of 3(a-e), 4(a-e) and 5(a-e) were
confirmed by FT-IR, 'H and 13C NMR, and mass spectra. For
example, the infrared spectra of 3(a-e) shows an intense
absorption band at around 1735 cm™! for —O-CO group
occurs at higher frequencies than that of normal ketones
because force constant of the carbonyl bond is increased
by the electron attracting nature of adjacent oxygen atom
and the THNMR spectrum of 3a contained characteristic
singlet at 6 2.55 ppm for CO-CH; which confirmed the
esterification of 9-ethyl-9H-carbazole-3-carboxylic acid 2,
aromatic protons resonated in the region § 7.33-9.01 ppm.
In the 13C NMR spectra of 3(a-e) showed aromatic carbon
signals in the region of 6 108.47-145.59 ppm, whereas
conjugated carbonyl ester appeared at 6 164.59 ppm and
carbonyl carbon at § 195.67 ppm. The mass spectrum of 3a
displayed a molecular ion peaks at m/z 426 [m+1],

Carbazole sulphonamides

N
H

Carprofen

427[m+2] and 429 [m+4] confirmed the compound 3a
contained two chlorine atoms.

The infrared spectra of 4(a-e) shows a strong and
characteristic band for 1,3-diketone linkage at 1677-1590
cmand 2979 cm~1 for —OH stretching. The representative
THNMR spectrum of 4b shows disappearance of a singlet at
around 6 2.55 ppm (corresponding to CO-CHs) but it
displayed two sharp singlets due to two protons at 6 16.27
ppm and § 12.48 ppm, which confirm the presence of enolic
proton (since enol form in B-diketone is more stable) and
phenolic —OH adjacent to the carbonyl group respectively.
13C NMR spectra showed a singlet at § 203.07 ppm due to
ketonic carbon and at 6 168.47 ppm due to enolic carbon
confirming the keto-enol tautomerism in B-diketone 4b.
The negative test for ester, the presence of characteristic
IHNMR and 13C NMR peaks are consistent with the
structure 4b and aromatic carbon signals of compounds
4(a-e) observed in the region of § 109.25-142.53 ppm. The
mass spectrum of 4b displayed a molecular ion peak at m/z
392 [m+1]. The infrared spectrum of 5a showed the
appearance of absorption band at 3373, 3246 and 1455cm™!
corresponding to NH, OH and C=N functional group
respectively. Also, its THNMR spectrum supported its
structure, as it revealed the pyrazole ring protons at 6 7.26
and two broad signals at 6 12.61 and 8.80 ppm assignable
to OH and NH protons, respectively. The 33C NMR spectrum
of the compounds 5(a-e) showed aromatic carbon signals
in the region 6 109.20-140.25 ppm.

Antibacterial and Antifungal Evaluation

Antimicrobial activity of newly synthesized compounds 3, 4
and 5 was evaluated against two gram negative (E. coli, P.
putide), two gram positive (B. subtilis, S. lactis) bacterial
strains, and three (A. niger, Penicillium sp, C. albicans)
fungal strains using Ampicillin and Greseofulvin as a
standard drugs respectively. The inhibition zone diameter
(mm) and minimal inhibitory concentration (MIC) values of
all synthesized compounds were noted in Table 1.
Graphical representations Figure 2 and 3, inhibition zone
diameter (mm) against a compound number (3, 4 and 5),
exhibiting moderate to a promising activity against tested
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Scheme 2. Mechanism of the Baker-Venkataraman (Bk-Vk) transformation.

bacterial and fungal strains as compared with standard gave stronger antibacterial efficacies and broader bioactive
drugs. It was found that compounds 3(a-d), 3a, 3b and 3c spectrum against S. lactis, and B. subtilis with the MIC
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Table 1. Antimicrobial activities@ of the synthesized compounds 3, 4 and 5 against pathological organisms expressed as
inhibition diameter zones in millimeters (mm) and ) MIC (ug/mL, between brackets)

Microorganisms

Compd.no

Gram —ve bacteria Gram +ve bacteria Fungi

Escherichia Pseudomonas Bacillus Streptococcus Aspergillus o Candida

coli putide subtilis lactis niger Penicillium sp albicans
3a 14 (90) 12 (80) 16(40) 20(30) 18(80) 10(80) 11(45)
3b 18 (100) 15(90) 17(35) 20(30) 16(100) 10(100) 12(50)
3c 11(90) 14(80) 14(40) 18(40) 19(90) 11(55) 09(80)
3d 17(100) 18(75) 18(90) 17(80) 17(100) 12(90) 10(95)
3e 14(100) 12(100) 15(90) 18(100) 11(90) 11(100) 08(100)
4a 16 (100) 15(75) 14(80) 17(35) 12(90) 12(30) 09(85)
4b 12(90) 13(65) 12(80) 17(40) 17(80) 11(30) 12(90)
4c 11(100) 13(80) 14(90) 19(45) 13(100) 12(40) 11(80)
4d 12(110) 17(100) 11(100) 16(90) 12(100) 12(55) NA
4e 16 (100) 14(100) 09(110) 15(100) 15(110) 11(80) NA
5a 16(90) 13(45) 18(35) 21(45) 17(95) 10(85) 16(25)
5b 16(90) 16(55) 17(35) 21(50) 19(90) 10(90) 15(30)
5¢c 13(100) 14(90) 16(70) 19(100) 18(85) 11(100) 09(60)
5d 16(120) 18(100) 15(110) 15(90) 17(90) 12(90) 12(100)
Se 14 (110) 16(95) 15(110) 16(110) 11(100) 11(100) 11(90)
Ampicillin 24(25) 20(25) 19(25) 22(25) - e e
Greseofulvin =~ -——-- e e 24(25) 14(25) 14(25)
Control NA NA NA NA NA NA NA
(1%DMSO)

@ Inhibition zone diameters were measured for stock solutions (100ug/mL).

() Minimal inhibitory concentration (MIC) values. 1 % DMSO was used as control. NA- No activity.

values in the range (30-40 ug/mL) comparable to that of
the positive control, also compounds 3d and 3e exhibit
moderate to good inhibitory activities (75 and 90 pg/mL)
against P. putide and B. subtilis bacterial strain respectively.
Compounds 3a, 3b and 3c showed a broad spectrum of
antifungal activities (45-55 pg/mL) against C. albicans and
Penicillium sp as compared with standard drug greseo-
fulvin. Among B-diketones 4(a-e), compounds 4a, 4b and 4c
showed good inhibition activities (35-45 pg/mL) against S.
lactis bacterial strains, remaining members could be able to
prevent the growth of testing bacterial strains comparable
to the standard drug ampicillin. Compounds 4a, 4b, 4c 4d
and 4e displayed significant inhibition activities with a MIC
> 30 pg/mL against all tested fungal strains, while
compounds 4d and 4e are passive for C. albicans fungal
strain. Carbazole based pyrazoles 5(a-e), compounds 5a
and 5b shows remarkable antibacterial activity against
tested pathogens namely S. lactis, B. subtilis and P. putide
compared to standard drug ampicillin at lowest
concentration ranging from (35-55 pg/mL) with nearly

equipotent of inhibition zone, compounds 5d and 5e could
not effectively inhibit the growth of all tested bacterial
strains. Compounds 5a and 5b showed maximum
antifungal activities with MIC value (25 and 30 pg/mL)
against C. albicans as compared with commercial antibiotic
greseofulvin. While most of the compounds 3, 4 and 5 were
not satisfactorily inhibit the growth of E. coli bacterial strain
as compared with positive control.

CONCLUSIONS

Novel 9-ethyl-9H-carbazole-3-carboxylic acid derivatives
including ester, B-diketone and pyrazole were prepared
investigated for their in vitro antimicrobial activities.
Among the synthesized compounds, compounds 3a, 3b, 3c,
43, 4b and 4c showed moderate to promising antimicrobial
activities in comparison with standard drug. In addition to
compounds 5a and 5b were identified as the most potent
antibacterial and antifungal agents compared with
reference compounds. As structure activity relationship
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Figure 2. Antibacterial activities of the synthesized compounds 3, 4 and 5.
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Figure 3. Antifungal activities of the synthesized compounds 3, 4 and 5.

(SAR) study of all compounds were taken into account, it
was observed that the introduction of carbazole moiety to
B-diketone, ester and pyrazole derivatives caused enriched
activities against most test organisms. The results also

suggested that the antimicrobial activities of the carbazole
derivatives were distinctly influenced by the aromatic
substituents. Compounds 3a, 3b, 3c, 4a, 4b, 4c, 5a, 5b and
5c with electron withdrawing substituents (Cl and Br) in the

DOI: 10.5562/cca3353

Croat. Chem. Acta 2018, 91(3), 367-375

Page 66



372 V. A. KADNOR et al.: Synthesis of Novel Potential Antimicrobial Agents

ROATICA
CT
A

phenyl ring were more potent against most of the tested
microorganisms than compounds with electron donating
ones. Furthermore, compounds 3e, 4e and 5e without
substituent in the phenyl ring showed satisfactory activities
against all tested bacterial and fungal strains. High potency
and promising antimicrobial activity of newly synthesized
compounds 3(a-e), 4(a-e) and 5(a-e) suggest that these
compounds could serve as good leads for further opti-
mization and development.

EXPERIMENTAL

The recorded melting points were determined in an open
capillary and are uncorrected. IR spectra were recorded on
Perkin Elmer Fourier-transform infrared (FTIR) spectro-
meter from KBr pellets. The H NMR and 3C NMR spectra
were recorded on Bruker Avance Il (400 MHz) and Bruker
(125 MHz) spectrometer respectively, using TMS as internal
standard. Mass spectra were recorded on a Waters, Q-TOF
micromass, while HRMS were scanned on Bruker impact
HD (ESI-Q-TOF) spectrophotometer. The thin layer chroma-
tography (TLC) was carried out on precoated silica gel alu-
minum plates to check compound purity. The substituted
2-hydroxyacetophenones are commercially available.

In Vitro Antimicrobial Assay

The antimicrobial activity was evaluated by the agar well
diffusion method. The activity was determined by meas-
uring the diameter of inhibition zone (in mm). The samples
of the tested compound concentrations (50uL, 1 mg/mL)
were loaded into wells on the plates. All solutions were
prepared in DMSO, and pure DMSO was loaded as a
control. The plates were incubated at 37 oC for 1-5 days and
then were examined for the formation of inhibition zone.
Each inhibition zone was measured three times to get an
average value. The test was performed three times for each
bacterium culture.BY

Minimal Inhibitory Concentration (MIC)
Measurement

The potato dextrose broths and microorganisms suscepti-
bility tests in nutrient media were used for the deter-
mination of MIC. The tested compounds stock 1000 pg/mL
solutions, Ampicillin and Greseofulvin were prepared in
DMSO followed by dilutions to 250-25 pg/mL concen-
trations. Inoculated microorganism suspensions were
incubated at 37 °C for 1-5 days for MIC determination.[31

General Procedure for Esterification of
Compounds 3(a-e)
A mixture of compound 1 (1.36 g, 10 mmol) and 9-ethyl-9H-
carbazole-3-carboxylic acid 2 (2.3 g, 10 mmol) was dissolv-
ed in dry pyridine (10 mL). Cooled the flask in an ice bath

and phosphorousoxychloride (1.53g, 10 mmol) was added
dropwise with constant stirring while maintain the
temperature between 0-10 °C. After complete addition of
phosphorousoxychloride, the reaction mixture was kept
overnight at room temperature, then poured over crushed
ice and acidified using cold dilute HCI. The off white solid
product obtained was filtered and washed with cold dill.
NaHCOs; solution followed by washing with cold water.
Crude product was dried and recrystallized from ethanol to
obtain the desired product in pure form 3(a-e), which gave
a positive test for ester.

2-acetyl-4, 6-dichlorophenyl 9-ethyl-9H-carbazole-3-carb-
oxylate (3a) Off white solid; Yield (73 %); R¢= 0.44 (6 %
ethylacetate in n-hexane); m.p. 98-99 °C; IR (KBr) ¥max/
em™: 1130 (C-Cl), 1199 (C-0), 1697 (C=0), 1731 (ester
C=0); 'H NMR (CDCl3) 6/ppm: 1.48 (t, 3H, CH3), 2.55 (s, 3H,
COCHs), 4.43 (g, 2H, N=CH,), 7.33 (m, 1H, ArH), 7.51 (m, 3H,
ArH), 7.66 (d, J = 2.5 Hz,1H, ArH), 7.74 (d, J = 2.5 Hz, 1H,
ArH), 8.18 (d, J = 7.7 Hz, 1H, ArH), 8.35 (dd, J= 1.6 & J = 7.0
Hz, 1H, ArH), 9.01(d, J = 1.5 Hz, 1H, ArH); 13C NMR (CDCls)
6/ppm: 13.84, 30.04, 37.95, 108.47, 109.10, 118.20,
120.32, 120.93, 122.96, 123.13, 124.23, 124.37, 126.78,
128.16, 128.39, 130.21, 131.90, 133.33, 134.67, 140.69,
143.42, 145.18, 164.59, 195.67; MS (m/z): 426 (M+H)*.
HRMS (ESI): calculated for C;3H17CI,NNaOs  (M+Na)
448.047769, found 448.0480.

2-acetyl-4-chlorophenyl 9-ethyl-9H-carbazole-3-carboxy-
late (3b) Off white solid; Yield (70 %); Rf = 0.49 (6 %
ethylacetate in n-hexane); m.p. 112-113 °C; IR (KBr)
Umax/cm~L: 1131 (C~Cl), 1200 (C-0), 1687 (C=0), 1733 (ester
C=0); 'H NMR (CDCl3) 6/ppm: 1.49 (t, 3H, CHs), 2.56 (s, 3H,
COCHs), 4.45 (g, 2H, N-CH,), 7.18-7.26 (m, 2H, ArH),
7.33-7.66 (m, 4H, ArH), 7.77-8.16 (m, 2H, ArH), 8.31-8.99
(m, 2H, ArH); 13C NMR (CDCls) 6/ppm: 13.72, 30.28, 37.53,
108.16, 109.05, 118.16, 119.80, 120.03, 120.90, 122.63,
123.07, 124.49, 124.94, 126.59, 128.45, 128.90, 130.10,
131.96, 133.82, 134.27, 140.52, 143.15, 145.23, 174.46,
192.74; MS (m/z): 392 (M+H)*. HRMS (ESI): calculated for
Ca3H18CINNaOs (M+Na) 414.086742, found 414.086845.
2-acetyl-4-bromophenyl 9-ethyl-9H-carbazole-3-carboxy-
late (3c) Off white solid; Yield (67 %); Rf = 0.42 (6%
ethylacetate in n-hexane); m.p. 153-154 °C; IR (KBr)
Umax/cm~L: 1033 (C-Br), 1239 (C-0), 1697 (C=0), 1732 (ester
C=0); 'H NMR (CDCl3) 6/ppm: 1.47 (t, 3H, CH3), 2.62 (s, 3H,
COCHs), 4.42 (q, 2H, N-CHa), 7.24-7.26 (m, 2H, ArH), 7.31-
7.36 (m, 2H, ArH), 7.44-7.55 (m, 3H, ArH), 8.18-8.28 (m, 2H,
ArH). 8.93 (s, 1H, ArH); 3C NMR (CDCls) &6/ppm: 13.97,
33.09, 37.76, 106.98, 107.73, 108.84, 110.13, 119.35,
119.57, 120.25, 120.45, 120.47, 122.64, 123.08, 126.37,
127.48, 133.09, 138.90, 140.76, 143.37, 155.46, 158.07,
172.01, 191.85; MS (m/z): 436 (M+H)*. HRMS(ESI):
calculated for Cy3HisBrNNaOs (M+Na) 458.047012, found
458.047019.
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2-acetyl-4-methylphenyl 9-ethyl-9H-carbazole-3-carboxy-
late (3d) Off white solid; Yield (70 %); Rf = 0.52 (6%
ethylacetate in n-hexane); m.p. 138-139 °C; IR (KBr)
Umax/cm™L: 1033 (C-0), 1692 (C=0), 1731 (ester C=0); 1H
NMR (CDCls) 6/ppm: 1.49 (t, 3H, CHs), 2.43 (s, 3H, Ar-CHs),
2.55 (s, 3H, COCH3), 4.44 (g, 2H, N-CH,), 7.17-7.26 (m, 2H,
ArH), 7.32-7.40 (m, 2H, ArH), 7.49-7.67 (m, 2H, ArH),
7.79-7.82 (m, 2H, ArH), 8.16 (m, 1H, ArH), 8.31 (m, 1H,
ArH); 13C NMR (CDCls) 6/ppm: 13.51, 20.98, 29.85, 37.98,
107.94, 108.62, 119.35, 119.80, 120.48, 123.06, 123.53,
123.97, 124.51, 126.07, 127.97, 130.31, 130.99, 133.53,
135.39, 140.54, 143.16, 147.33, 165.97, 198.35; MS (m/z):
372 (M+H)*. HRMS(ESI): calculated for CysH»:NNaOs
(M+Na) 394.012145, found 394.012150.

2-acetylphenyl 9-ethyl-9H-carbazole-3-carboxylate (3e)
Off white solid; Yield (69 %); R¢= 0.48 (6 % ethylacetate in n-
hexane); m.p. 198-199 °C; IR (KBr) Vmax/cm™1: 1124 (C-0), 1626
(C=0), 1706 (ester C=0); IH NMR (CDCls) 6/ppm: 1.44 (t, 3H,
CHs), 2.53 (s, 3H, COCH3), 4.45 (q, 2H, N-CH,), 6.99-7.34 (m,
3H, ArH), 7.50-7.66 (m, 4H, ArH), 7.96-8.02 (m, 1H, ArH),
8.11-8.21 (m, 2H, ArH), 8.66-8.70 (m, 1H, Ar-H); 13C NMR
(CDCl3) &/ppm: 14.17, 21.64, 37.98, 109.79, 112.34, 115.63,
116.51, 119.98, 120.02, 121.44, 121.89, 122.13, 123.30,
125.16, 127.71, 127.93, 129.35, 134.49, 134.75, 139.84,
142.17, 156.42, MS (m/z): 358 (M+H)*. HRMS(ESI): calculated
for C23H15NNaO; (M+Na) 380.175794, found 380.175801.

General Procedure for the Synthesis of
Compounds 4(a-e)

Aryl ester 3 (1.0 g, 3 mmol) was dissolved in dry pyridine
(10 mL) and to this reaction mixture powdered potassium
hydroxide (1.65 g, 3 mmol) was added with constant
stirring. The reaction mixture was stirred at room
temperature for 3 h. After completion of the reaction
(monitored by TLC), the contents were poured over
crushed ice and acidified with conc. HCI. The pale yellow
colored solid product obtained was filtered and
recrystallized from ethanol to get pure compounds 4(a-e),
which gave a negative test for ester.
1-(3,5-dichloro-2-hydroxyphenyl)-3-hydroxy-3-(9-methyl-
9H-carbazol-3-yl)prop-2-en-1-one (4a) Pale yellow colored
solid; Yield (73 %); Rs= 0.51 (6 % ethylacetate in n-hexane);
m.p. 168-170 °C; IR (KBr) ¥ma/cm=1: 1155 (C—Cl), 1592
(C=0), 2976 (enol OH), 3065 (OH); H NMR (DMSO-ds)
&/ppm: 1.36 (t, 3H, CH3), 4.50 (q, 2H, N-CH,), 7.25 (m, 1H,
=CH enol), 7.50-7.57 (m, 2H, ArH), 7.65-7.77 (m, 2H, ArH),
7.82-8.31 (m, 5H, ArH), 12.57 (s, 1H, OH), 16.89 (s, 1H,
enolic H); 13C NMR (DMSO-ds) 6/ppm: 14.19, 37.71, 107.19,
108.84, 109.06, 110.04, 110.70, 115.41, 120.25, 120.48,
121.00, 121.65, 122.34, 122.53, 125.40, 126.36, 127.26,
129.13, 134.05, 139.86, 142.19, 145.45, 168.06; MS (m/z):
426 (M+H)*. HRMS (ESI): calculated for Cy3H;;CI,NNaOs
(M+Na) 448.047769, found 448.047534.

1-(5-chloro-2-hydroxyphenyl)-3-(9-ethyl-9H-carbazol-3-
yl)-3-hydroxyprop-2-en-1-one (4b) Pale yellow colored
solid; Yield (68 %); Rs = 0.55 (6 % ethylacetate in n-hexane);
m.p. 137-138 °C; IR (KBr) ¥ma/cm: 1131(C-Cl), 1591
(C=0), 2979 (enol OH), 3065 (OH); H NMR (DMSO-ds)
5/ppm: 1.35 (t, 3H, CH3), 4.52 (g, 2H, N-CH,), 7.32 (m, 1H,
=CH enol), 7.51-7.58 (m, 2H, ArH), 7.68-7.74 (m, 2H, ArH),
7.80 (m, 1H, ArH), 8.0 (m, 1H, ArH), 8.28-8.36 (m, 3H, ArH),
9.09 (m, 1H, ArH), 12.48 (s, 1H, OH), 16.27 (bs, 1H, enolic
H); 13C NMR (DMSO-ds) &6/ppm: 14.16, 37.70, 109.26,
110.04, 110.55, 120.15, 120.49, 121.23, 121.57, 122.38,
122.73, 122.99, 123.34, 126.89, 127.51, 133.49, 138.59,
140.67, 142.54, 159.75, 168.47, 203.07; MS (m/z): 392
(M+H)*. HRMS (ESI): calculated for C23H1sCINNaO3 (M+Na)
414.086740, found 414.086855.
1-(5-bromo-2-hydroxyphenyl)-3-(9-ethyl-9H-carbazol-3-
yl)-3-hydroxyprop-2-en-1-one (4c)

Pale yellow colored solid; Yield (63 %); Rs = 0.52 (6 %
ethylacetate in n-hexane); m.p. 148-149 °C; IR (KBr)
Umax/cm™L: 1023 (C-Br), 1594 (C=0), 2975 (enol OH), 3327
(OH); IH NMR (DMSO-dg) 6/ppm: 1.35 (t, 3H, CHs), 4.52 (q,
2H, N-CH5), 6.98 (m, 1H, =CH enol), 7.26-7.54 (m, 3H, ArH),
7.69-8.05 (m, 4H, ArH), 8.23-8.32 (m, 2H, ArH), 9.06 (m, 1H,
ArH), 11.73 (s, 1H, OH), 12.61 (s, 1H, enolic H); 3C NMR
(DMSO-dg) &6/ppm: 14.18, 37.76, 106.30, 109.05, 109.79,
110.92, 111.90, 119.36, 119.80, 120.99, 121.88, 123.08,
124.20, 124.95, 129.57, 133.30, 138.22, 140.53, 141.96,
147.77, 154.78, 164.32, 177.15; MS (m/z): 436 (M+H)*.
HRMS(ESI): calculated for Cy3HigBrNNaOs (M+Na)
458.046015, found 458.047019.
3-(9-ethyl-9H-carbazol-3-yl)-3-hydroxy-1-(2-hydroxy-5-
methylphenyl)prop-2-en-1-one (4d)

Pale yellow colored solid; Yield (65 %); Rf = 0.49 (6 %
ethylacetate in n-hexane); m.p. 116-117 °C; IR (KBr)
Umax/cm™1: 1594 (C=0), 3056 (enol OH), 3325 (OH); 1H NMR
(DMSO-dg) 8/ppm: 1.35 (t, 3H, CHs), 2.64 (s, 3H, Ar-CHs),
4.50 (g, 2H, N-CH,), 6.96 (m, 1H, =CH enol), 7.26-7.29 (m,
1H, ArH), 7.50-7.55 (m, 2H, ArH), 7.63=7.70 (m, 3H, ArH),
7.96-8.29 (m, 3H, ArH), 8.80 (m, 1H, ArH), 11.73 (s, 1H, OH),
12.61 (s, 1H, enolic H); 13C NMR (DMSO-de) 6/ppm: 14.19,
28.66, 37.54, 108.39, 109.07, 109.59, 110.47, 110.70,
119.80, 120.76, 121.00, 122.86, 126.37, 127.48, 133.08,
137.77, 138.22, 139.64, 142.18, 147.10, 150.61, 159.40,
168.06, 203.08; MS (m/z): 372 (M+H)*. HRMS(ESI):
calculated for Cy4H,1NNaOs; (M+Na) 394.012145, found
394.012250.
3-(9-ethyl-9H-carbazol-3-yl)-3-hydroxy-1-(2-hydroxy-
phenyl)prop-2-en-1-one (4e)

Pale yellow colored solid; Yield (69 %); Rs = 0.56 (6 %
ethylacetate in n-hexane); m.p. 134-135 °C; IR (KBr)
Umax/cmL: 1677 (C=0), 3059 (enol OH), 3327 (OH); 1H NMR
(DMSO-dg) 6/ppm: 1.35 (t, 3H, CHs), 4.50 (g, 2H, N-CH,),
6.88 (m, 1H, =CH enol), 7.27-7.55 (m, 2H, ArH), 7.65-7.70
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(m, 2H, ArH), 7.80-7.89 (m, 2H, ArH), 8.06-8.32 (m, 2H,
ArH), 8.77-8.85 (m, 2H, ArH), 8.97 (m, 1H, ArH), 11.26 (s,
1H, OH), 12.50 (s, 1H, enolic H); 3C NMR (DMSO-ds) 6/ppm:
14.19, 37.75, 109.28, 109.58, 110.47, 111.44, 120.47,
120.99, 121.66, 121.88, 122.11, 122.84, 123.30, 123.98,
124.95, 125.83, 126.59, 127.26, 127.71, 128.89, 131.96,
160.36, 168.95; MS (m/z): 358 (M+H)*. HRMS(ESI):
calculated for Cy3HigNNaOs; (M+Na) 380.175694, found
380.175701.

General Procedure for the Synthesis of
Compounds 5(a-e)

B-diketones 4 (0.35g, 1 mmol) was taken in ethanol (10 mL)
and to this reaction mixture hydrazine hydrate (1.5g, 3
mmol) was added. The reaction mixture was heated under
reflux for 3 h. After completion of the reaction (monitored
by TLC) the contents were allowed to attain room
temperature, then poured into crushed ice and acidified
with glacial acetic acid. The brown colored solid product
obtained was filtered and recrystallized from ethanol to get
pure products 5(a-e).
2,4-dichloro-6-(5-(9-ethyl-9H-carbazol-3-yl)-1H-pyrazol-3-
yl)phenol (5a)
Brown solid; Yield (72 %); R¢= 0.50 (7 % ethylacetate in n-
hexane); m.p. 132-133 °C; IR (KBr) Vmax/cm1: 1189 (C-Cl),
1455 (C=N), 3246 (NH), 3373 (OH); 'H NMR (DMSO-ds)
&/ppm: 1.35 (t, 3H, CHs), 4.49 (q, 2H, N-CH,), 7.26 (m, 1H,
CH pyrazole), 7.50-7.54 (m, 3H, ArH), 7.66-7.70 (m, 3H,
ArH), 7.94-8.29 (m, 3H, ArH), 8.80 (s, 1H, NH), 12.61 (s, 1H,
OH); 3C NMR (DMSO-de) &6/ppm: 13.86, 37.79, 98.96,
108.92, 109.20, 111.12, 117.86, 118.65, 118.94, 119.20,
119.55, 120.60, 122.58, 123.48, 126.03, 126.32, 126.52,
129.01, 131.82, 140.28, 140.50, 155.24; MS (m/z): 422
(M+H)*. HRMS (ESI): calculated for Cy3Hi1sCloN3O (M+H)*
422.082144, found 422.082963.
4-chloro-2-(5-(9-ethyl-9H-carbazol-3-yl)-1H-pyrazol-3-yl)
phenol (5b)
Brown solid; Yield (70 %); R¢= 0.52 (7 % ethylacetate in n-
hexane); m.p. 178-179 °C; IR (KBr) Vmax/cm1: 1026 (C-Cl),
1438 (C=N), 3050 (NH), 3385 (OH); 'H NMR (DMSO-ds)
&/ppm: 1.36 (t, 3H, CH3), 4.54 (q, 2H, N-CH,), 7.23-7.28 (m,
1H, CH pyrazole), 7.30-7.35 (m, 1H, ArH), 7.50-7.58 (m, 2H,
ArH), 7.62-7.70 (m, 1H, ArH), 7.73-7.82 (m, 2H, ArH),
7.88-8.37 (m, 4H, ArH), 9.08 (s, 1H, NH), 12.46 (s, 1H, OH);
13C NMR (DMSO-dg) 6/ppm: 13.85, 37.92, 108.08, 108.97,
109.21, 113.63, 114.32, 119.93, 120.29, 120.67, 120.80,
120.92, 121.48, 122.64, 123.34, 124.70, 125.77, 126.18,
126.43, 127.00, 128.50, 140.64, 142.17, 181.64; MS (m/z):
388 (M+H)*. HRMS (ESI): calculated for C23H19CIN3O (M+H)*
388.121116, found 388.121056.
4-bromo-2-(5-(9-ethyl-9H-carbazol-3-yl)-1H-pyrazol-3-yl)
phenol (5¢c)
Brown solid; Yield (68 %); Rf= 0.48 (7 % ethylacetate in

n-hexane); m.p. 143-144 °C; IR (KBr) ¥max/cm™: 1055
(C-Br), 1451(C=N), 3052 (NH), 3327 (OH); H NMR (DMSO-
de) 6/ppm: 1.36 (t, 3H, CHs), 4.51 (q, 2H, N-CH,), 7.22 (m,
1H, CH pyrazole), 7.28-7.51 (m, 3H, ArH), 7.53-7.68 (m, 3H,
ArH), 7.75-8.34 (m, 4H, ArH), 9.08 (s, 1H, NH), 12.34 (s, 1H,
OH); 3C NMR (DMSO-de) &6/ppm: 13.74, 37.53, 98.84,
108.83, 109.79, 111.90, 117.93, 118.15, 118.61, 119.10,
119.79, 120.25, 122.12, 123.31,123.77, 124.93, 125.83,
129.79, 131.42, 139.85, 140.19, 152.08; MS (m/z): 432
(M+H)*. HRMS (ESI): calculated for CysHig BrN3O (M+H)*
432.141115, found 432.141156.
2-(5-(9-ethyl-9H-carbazol-3-yl)-1H-pyrazol-3-yl)-4-
methylphenol (5d)

Brown solid; Yield (71 %); R¢= 0.56 (7 % ethylacetate in n-
hexane); m.p. 123-124 °C; IR (KBr) Vmax/cm™1: 1439(C=N),
3054(NH), 3385 (OH); IH NMR (DMSO-ds) &6/ppm: 1.49 (t,
3H, CH3), 2.55 (s, 3H, Ar-CHs), 4.44 (g, 2H, N-CH,), 6.99 (m,
1H, CH pyrazole), 7.29-7.45 (m, 3H, ArH), 7.46-7.51 (m, 2H,
ArH), 7.53-8.16 (m, 5H, ArH), 10.20 (s, 1H, NH), 10.91 (s,
1H, OH); 3C NMR (DMSO-ds) 6/ppm: 13.96, 28.84, 37.98,
83.18, 108.83, 109.28, 112.54, 117.04, 118.15, 118.60,
119.79, 121.21, 122.66, 123.30,125.16, 127.93, 128.45,
129.57,134.75,139.84, 142.85, 156.64, 168.06, 170.81; MS
(m/z): 368 (M+H)*. HRMS (ESI): calculated for CyqH22N30
(M+H)* 368.101135, found 368.101179.
2-(5-(9-ethyl-9H-carbazol-3-yl)-1H-pyrazol-3-yl) phenol (5€e)
Brown solid; Yield (69 %); Rf= 0.49 (7 % ethylacetate in n-
hexane); m.p. 151-152 °C; IR (KBr) Vmax/cm1: 1560 (C=N),
3363 (NH), 3676 (OH); H NMR (DMSO-ds) 6/ppm: 1.42 (t,
3H, CHs), 4.48 (q, 2H, N-CH,), 6.93 (m, 1H, CH pyrazole),
7.05 (m, 1H, ArH), 7.25-7.33 (m, 2H, ArH), 7.48-7.65 (m,
4H, ArH), 7.94-8.17 (m, 4H, Ar-H), 9.11(s, 1H, NH), 12.31 (s,
1H, OH); 3C NMR (DMSO-ds) 6/ppm: 13.96, 37.76, 98.62,
108.61, 109.80, 117.26, 118.60, 119.80, 120.99, 122.10,
123.08, 123.98, 125.61, 126.81, 127.92, 128.22, 129.10,
134.26, 139.41, 142.40, 151.50, 157.31; MS (m/z): 354
(M+H)*. HRMS (ESI): calculated for Cy3HyoN3O (M+H)*
354.112130, found 354.112190.
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inculcated with child culture, youth culture and social values right from childhood for their
overall development. It has become the need of today to bring about the overall personality
development of children by giving life to book knowledge with social oriented experiences, to
prove students for progress by adding value culture, through the Marathi Department in
collaboration with Akhil Bhartiya Shri Swami Samarth Gurupeeth, Trimbakeshwar.

3. “Akhil Bhartiya Shri Swami Samarth Gurupeeth, Trimbakeshwar’ will provide Certificates to
participated students, teachers and interested local citizens.

4. There will be no economic burden on both the parties.

5. Agreement doesn't include any legal rights transfer from one party to another.

Objectives:

» To introduce values to children through medieval Marathi prose, verse literature.

» To inculcate social values in children in Bhakti and Seva Kendra and Camps in rural areas.

» Cultivation of moral and ideological values in every child through selective Vachanamrut of
the five Bhakti sects.

» To develop understanding, appreciation, analysis and evaluation skills by developing an
understanding of life through values.

» To study Marathi culture and Marathi identity.

~J
o (3

Dr. Sopan N. Shingote

\a\ e,
PRINCIPAL :
frt,Commazrce & Science College / 5

Catral Tal Rahuri,Dist A'Nagar

Gurumauli Param Pujya Annasaheb More
Founder President, Akhil Bhartiya Shri Swami Samarth
Gurupeeth, Trimbakeshwa
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LOKNETE DR. BALASAHEB VIKHE PATIL
(PADMA BHUSHAN AWARDEE)
PRAVARA RURAL EDUCATION SOCIETY’S

ARTS, COMMERCE AND SCIENCE COLLEGE
Ref. No.: ACSCS/HD/2023-24 Date: 26/06/2023

Memorandum of Understanding (MOU)
Co-operative Educational Agreement

Department of Marathi
Loknete Dr. Balasaheb Vikhe Patil (Padma Bhushan Awardee)
Pravara Rural Education Society’s
Arts, Commerce and Science College, Satral
Tal- Rahuri, Dist- Ahmednagar (PIN: 413711)
And
Akhil Bhartiya Shri Swami Samarth Gurupeeth, Trimbakeshwar
Dist- Nashik (Maharashtra), PIN: 422212
Reg. No.: F-7655/NSK

Are herewith undertaking Co-operative educational agreement as:

1. The agreement is valid from the academic Year 2023-2024 to 2027-2028

2. ‘Societal Development and Value-based Cultural Spiritual Center’ will provide training
regarding youth culture and social values. In today's fast paced era, children need to be
inculcated with child culture, youth culture and social values right from childhood for their
overall development. The educational background of students taking admission for higher
education is structuralism. It has become the need of today to bring about the overall
personality development of children by giving life to book knowledge with social oriented
experiences, to prove students for progress by adding value culture, through the Marathi
Department in collaboration with Akhil Bhartiya Shri Swami Samarth Gurupeeth,
Trimbakeshwar.

3. ‘Akhil Bhartiya Shri Swami Samarth Gurupeeth, Trimbakeshwar’ will provide Certificates to
participated students, teachers and interested local citizens.

4. There will be no economic burden on both the parties.

5. Agreement doesn't include any legal rights transfer from one party to another.

Objectives:

» To introduce values to children through medieval Marathi prose, verse literature.

» To inculcate social values in children in Bhakti and Seva Kendra and Camps in rural areas.

» Cultivation of moral and ideological values in every child through selective Vachanamrut of
the five Bhakti sects.

» To develop understanding, appreciation, analysis and evaluation skills by developing an
understanding of life through values.

» To study Marathi culture and Marathi identity.

Q-

Prof. (Dr.) Prabhakar M. Dongre
Principal
Asts. Commerce and Science Coltege Setral
Tal- Rahuri, Dist- Ahmednagar- 413711

Gurumauli Param Pujya Annasaheb More
Founder President, Akhil Bhartiya Shri Swami Samarth
Gurupeeth, Trimbakeshwar

NAAC Accredited Savitribai Phule Pune University, Pune | Affilitated ID No. PU / AN / ASC / 1998
Email :-principal.acssatral@pravara.in | Ph. : (02426) 275763/64
A/p. : Satral, Tal. Rahuri, Dist. Ahmednagar, PIN: 413711

B++ Grade with CGPA 2.87




I.oknete Dr. Balasaheb Vikhe Patil (Padma Bhushan Awardee)
Pravara Rural Education Society's
ARTS, COMMERCE AND SCIENCE COLLEGE,
SATRAL

Extension Activity

Title of the Extension Activity

"Value Education Classes for Social Development at a Spiritual Centre"

Organized by

DEPARTMENT OF MARATHI

In Collaboration with
Akhil Bhartiya Shri Swami Samarth Gurupeeth,

Trimbakeshwar, Dist- Nashik, Pin : 422212
Reg. No.: F-7655/NSK
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f?@t Loknete Dr. Balasaheb Vikhe Patil (Padma Bhushan Awardee) Pravara Rural Fducation Society's

SFE. ARTS,COMMERCE AND SCIENCE COLLEGE, SATRAL

. Extension Activity

Conducted by
DEPARTMENT OF MARATHI

In Collaboration with

AKkhil Bhartiya Shri Swami Samarth Gurupeeth, Trimbakeshwar
Dist- Nashik (Maharashtra), Pin: 422212, Reg. No.: F-7655/NSK

Title of the Extension Activity: "Value Education Classes for Social Development at a
Spiritual Center"

Preamble of the activity:

In today's fast-paced era, it is necessary to inculcate moral values in children from an
early age to ensure their overall development. This includes instilling childhood values, youth
values, and social values. The educational background of students entering higher education is
rooted in constructivism. There is a need to provide children with experiential, community-
focused knowledge alongside theoretical knowledge to foster their holistic personality
development. Integrating moral values with virtuous practices to prepare students for maturity
has become essential. For the past six years, the Marathi Department of the college has
successfully implemented the "Value Education Classes for Social Development at a Spiritual
Centre" as a free social initiative in rural areas where devotion and service activities are
conducted.

Objectives:

1. To introduce children to moral values through medieval Marathi prose and poetry literature.

2. To instil social values in children at devotion and service centres in rural areas.

3. To nurture ethical and intellectual values in each child through selected teachings from five
devotional traditions.

4. To develop understanding, appreciation, analysis, and evaluation skills by fostering life-
related values.

5. To study Marathi culture and identity,

The "Value Education Classes for Social Development at a Spiritual Center" are held
every Sunday by the Marathi Department and its students at various spiritual service centers,
including Shri Swami Samarth Seva and Spiritual Center Dhanore Panchkroshi, Loni, Kolhar
Budruk, Kolhar Khurd, Rampur, Tulapur-Nimber, etc. Along with the curriculum, activities
related to Indian culture such as recitation of hymns, mantras, shlokas, prayers, aarti, daily
services, Indian culture, and Marathi identity, as well as linguistic, intellectual, and physical

activities for the overall development of children are conducted.
| PRIN%IPAL
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Arts,Comme i
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thi :
pepartment of ?g;ﬁege.g;am gﬂlege.Satml,Tal.Rahun
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Extension Activity Report

Good conduct is not possible without values. To cultivate good character and behavior, it
is the responsibility of every parent and teacher to instil values in children at the right age.
Recognizing this, the Marathi Department at Satral College has been successfully running a free
social development initiative, the "Value Education Classes for Social Development at a
Spiritual Center," since 2018 in rural areas engaged in devotional and service activities. These
classes introduce children to traditional values through medieval Marathi prose and poetry.
Social values are instilled in children at rural devotional and service centers. Efforts are made to
nurture ethical and intellectual values in children through selected teachings from five devotional
traditions. By developing an understanding of life values through value education, children
enhance their comprehension, appreciation, analytical, and evaluation skills. The teachings of
Marathi culture and identity highlight the importance of ancient Indian culture.

The "Value Education Classes for Social Development at a Spiritual Center" are held
every Sunday by the Marathi Department and its students at various spiritual service centers,
including Shri Swami Samarth Seva and Spiritual Center Dhanore Panchkroshi, Loni, Kolhar
Budruk, Kolhar Khurd, Rampur, Tulapur-Nimber, etc. These spiritual service centers host 210
children, teenagers, and young adults who partticipate in weekly value education courses.
Alongside the curriculum, activities related to Indian culture, such as recitations of hymns,
mantras, shlokas, prayers, aarti, daily services, as well as good thoughts, moral stories, festivals,
and information on agriculture, environment, and health, are conducted. Linguistic, intellectual,
and physical activities are included to foster the overall development of children.

Spiritual literature and spiritual service centers act as workshops that repair the mind,
promoting thoughtful content that can easily bring about changes in societal mindsets and instill
proper values in children, parents, and youth. Spirituality, as taught here, contributes to public
education and social enlightenment, inculcating ethical and life values within family systems.

The value education classes conducted at spiritual centers reach out to children, parents,
and youth, addressing human issues, transformation, enlightenment, and various aspects of
nation-building through scientific criteria in simple, accessible language. These classes provide
in-depth, substantiated, and relevant analysis on topics like religion, society, language, literature,
art, culture, education, history, geography, science, justice, ethics, economics, medicine, and
environment. Essentially, these value education classes are all-encompassing and
interdisciplinary. Since transformation of thought is a key component of these classes, they
challenge the intellect. The scope of childhood value classes extends beyond the spiritual center,
touching all aspects of life, making it a movement. Therefore, the enlightenment from these
classes addresses religious, individual, and modern value systems.

The primary goal of value education classes is societal transformation. New ideas
consistent with human values are introduced. Effotts are made to reject ignorance, superstiiions,
and outdated unwanted traditions in favor of building a new society. Value education classes are
held to bring about profound changes in social life. Given their focus on social and cultural
elements, these classes comment on aspects related to people's lives. The inspiration of value
education classes is to present logical, science-based thoughts that not only influence others but
also compel them to act.

Outcomes:

I. Conducting value education classes at spiritual centers will enrich family systems and society.
2. Educational components of value education classes will enhance students' study habits and
reading culture.

3. Value education classes can help eliminate irregular lifestyles, meaningless stress, bad
company, unlimited expectations, and mobile addiction.
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Prof, Dr. Navanath Shinde addressing on "Value Education Classes for Social Development at a
Spiritual Centre"

Conducting Value Education Classes...

PRINGIPAL
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Functional MoU Copies

Shabdalaya Prakashan, Shrirampur
Post Box No. 90, Ward No. 7,
Shrirampur Dist.- Ahmednagar, PIN:
413709 , Maharashtra
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Pravara Rural Education Society’s

ARTS, COMMERCE & SCIENCE COLLEGE, SATRAL

Tal : Rahuri, Dist : Ahmednagar. Pin: 413 711
Savitribai Phule Pune University, Affiliated ID No. PU.A.N.ASC 057 1998
NAAC Accredited “B++” Grade with CGPA 2.87

P T ®- 02426- 275763 Fax-02426 275763
esto, o1 Veb: - Www.paravarasatralcollege.org.  Email ID :- acscsatral @Rediffmail.com
Ref. No.: ACSCS/HD/2018-19 Date: 28/06/2018

Memorandum of Understanding (MOU)
Co-operative Educational Agreement

Department of Marathi

Pravara Rural Education Society’s
Arts, Commerce and Science College, Satral
Tal- Rahuri, Dist- Ahmednagar (PIN: 413711)

And
Shabdalaya Prakashan, Shrirampur
Post Box No. 90, Ward No. 7, Shrirampur

Dist.- Ahmednagar, PIN: 413709 (M.S.), India

THIS AGREEMENT, is valid from the Academic Year 2018-19 to 2022-23, by and
between Department of Marathi, Arts, Commerce and Science College, Satral, Tal: Rahuri,
Dist: Ahmednagar (M.S.), India.

WITNESSETH THAT:

WHEREAS, Arts, Commerce and Science College, Satral, Tal- Rahuri, Dist.-
Ahmednagar, PIN: 413711 (M.S.), India and Shabdalaya Prakashan, Post Box No. 90,
Ward No. 7, Shrirampur, Dist.- Ahmednagar, PIN: 413709 (M.S.), India desire to
promote the enrichment of their teaching-learning, Research and discovery and engagement

missions; and

WHEREAS, Arts, Commerce and Science College, Satral, Tal- Rahuri, Dist.-
Ahmednagar (M.S.), India and Shabdalaya Prakashan, Shrirampur desire to strengthen

and expand the mutual contacts between the two organizations; and

WHEREAS Arts, Commerce and Science College, Satral, Tal- Rahuri, Dist.-
Ahmednagar (M.S.), India and Shabdalaya Prakashan, Shrirampur desire to provide for
a vibrant collaboration between the two organizations on the terms and conditions hereinafter
set forth;
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IN WITNESS THERE OF, Arts, Commerce and Science College, Satral, Tal- Rahuri,
Dist.- Ahmednagar (M.S.), India and Shabdalaya Prakashan, Shrirampur have executed

this Agreement as of the date first above written.

FOR,

Arts, Commerce and Science College,
Satral, Tal-Rahuri, Dist.-Ahmednagar
PIN: 413711 (M.S.), India

~J
m (13 2
. 5 e pe———

Dr. Sopan N. Shingote

PRINCIPAL
fit,Commarce & Science College
Catral Tal Rahuri,Dist. A'Nagar

AUTHORIZED SIGNATORY NAME:

(Dr. Sopan N. Shingote)

DESIGNATION: Principal
ACS College, Satral

Date: 28/06/2018

FOR,

Shabdalaya Prakashan,
Shrirampur, Dist.-Ahmednagar
PIN: 413709 (M.S.), India

-ﬁﬁfﬂf"*—-
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E 50} LANDE
PEAME] '
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AUTHORIZED SIGNATORY NAME:
(Hon’ble Sumati Lande)

DESIGNATION: Senior Poet and Publisher
Shabdalaya Prakashan, Shrirampur

Date: 28/06/2018
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NOW THEREFORE, it is mutually agreed as follows:

Scope of Agreement - The Agreement, shall include, but not be limited to, the
following types of collaboration:
Seek mutual advice and support in planning and executing programs promoting

excellence in respective areas of E-learning, e-content development and education.

. Assist in Student, Teacher Training, and Student exchange Placement assistance.

C. Collaborative E-learning, e-content development, Learning and Teaching, and

F.

Engagement.

. Encourage 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
institute.

Other mutually agreed educational programs.

I1. 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.

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 three-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 is expected 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- Both the institutions plan and the activities

with mutual discussion and support.
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VI.

VII.

VIII.

Funding of Activities- Activity Agreements 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 MoU.

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

Commerecials:

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 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; (c) 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 an degrees 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.

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 electronic form, belongs to other party and that
other party will have all rights, title and interest therein.

Both parties 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.
Any and all disputes or differences arising out of or in connection with this MoU or
its performance shall, so far as it is possible, be settled by negotiations between the

Parties amicably through consultation & understanding.
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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 or

omissions of their agents or employees.

I.  Non-discrimination — Arts, Commerce and Science College, Satral, Tal- Rahuri,
Dist.- Ahmednagar (M.S.), India and Shabdalaya Prakashan, Post Box No. 90,

Ward No. 7, Shrirampur agree that no person shall on the grounds of race, colour,

national origin, gender, sexual orientation, or creed be excluded from participation

under the terms of this Agreement.

Il.  Modification - The terms of this Agreement may be changed or modified only by

written amendment signed by authorized agents of the parties hereto.

FOR,
Arts, Commerce and Science College,
Satral, Tal-Rahuri, Dist.-Ahmednagar
PIN: 413711 (M.S.), India

(G

Dr. Sopan N. Shingote

PRINCIPAL
. Commarce & Science College
Cntral T2l Rahuri, Dist. A'Nagar

AUTHORIZED SIGNATORY NAME:

(Dr. Sopan N. Shingote)

DESIGNATION: Principal
ACS College, Satral

Date: 28/06/2018

FOR,
Shabdalaya Prakashan,
Shrirampur, Dist.-Ahmednagar
PIN: 413709 (M.S.), India
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AUTHORIZED SIGNATORY NAME:
(Hon’ble Sumati Lande)

DESIGNATION: Senior Poet and Publisher
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THIS AGREEMENT, entered into this 24" day of July 2023, by a:nd betweén ‘Department of
Marathi, Arts, Commerce and Science College, Satral, Tal: Rahuri,;i Digt: Ahmednagar (M.S.),
India. \ : .
WITNESSETH THAT: o

WHEREAS, Arts, Commerce and Science College, Satral, Tal- Rahuri, Dist.- Ahmednagar,
PIN: 413711 (M.S.), India and Shabdalaya Prakashan, Post Box No. 90, Ward No. 7

Shg'irampur desire to promote the enrichment of their teaching-learning, Research and

9

discovery and engagement missions; and

]
WHEREAS, Arts, Commerce and Science College, Satral, Tal- Rahuri, Dist.- Ahmednagar
(I\’ﬂS.), India and Shabdalaya Prakashan, Shrirampur desire to strengthen'and expand the

mugual contacts between the two organizations; and
i

W?IERE AS Arts, Commerce and Science College, Satral, Tal- Rahuri, Dist.- Ahmednagar
(MiS.), India and Shabdalaya Prakashan, Shrirampur desire to provide for a vibrant

col%aboration between the two organizations on the terms and conditions hereinafter set forth:
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IN WITNESS THERE OF, Arts, Commerce and Science College, Satral, Tal- Rahuri,

Dist.- Ahmednagar (M.S.), India and Shabdalaya Prakashan, Shrirampur have executed this

Agreement as of the date first above written.

FOR, FOR
Arts, Commerce and Science College, Shabdalaya Prakashan,
Shrirampur

Satral, Tal-Rahuri, Dist.-Ahmednagar
PIN: 413711 (M.S.), India

Qo @Q/‘/L

AUTHORIZED SIGNATORY NAME: AUTHORIZED SIGNATORY NAME:

(PROF. DR. P. M. DONGARE) (HW%ANDE)

m‘mmpa:‘:?dgiw.sau S o, 3mafsa efavean arg
Tal- Rahuri, Dist- Ahmednagar- 413711 PRER ¥93 vo] R EFeaA™

DESIGNATION: Senior Poet and Publisher
Shabdalaya Prakashan, Shrirampur
Date: 24/07/2023

DESIGNATION: Principal
ACS College, Satral

Date: 24/07/2023
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NOW THEREFORE, it is mutually agreed as follows:
I.  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 areas of E-learning, e-content development and education.
B. Assist in Student, Teacher Training, and Student exchange Placement assistance.
C. Collaborative E-learning, e-content development, Learning and Teaching, and
Engagement.
D. Encourage the faculty members and scholars of either institute to attend lectures,
seminars, workshops and conferences in the respective areas of interest.
E. 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 institute.
F. Other mutually agreed educational programs.
II. 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 three-year period. Either party may terminate this MOU by
providing 60 days advance written notice to the other party.

III. In this case, personnel already participating in the exchange shall serve out their terms
under the conditions specified at the time of their appointment.

IV. Activities Undsr This Agreement — It is expected 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- Both the institutions plan and the activities

with mutual discussion and support.
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VI Funding of Activities- Activity Agreements 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 MoU.
* Each party represents that they have full power and authority to enter into this MOU in
general.
VIII. 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.

IX. General:

e 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 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; (c) 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 an degrees 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 electronic form, belongs to other party and that
other party will have all rights, title and interest therein.

o Both parties 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.
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e Any and all disputes or differences arising out of or in connection with this MoU or its
performance shall, so far as it is possible, be settled by negotiations between the Parties

amicably through consultation & understanding.

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 or omissions
of their agents or employees.

I.  Non-discrimination — Arts, Commerce and Science College, Satral, Tal- Rahuri,

Dist.- Ahmednagar (M.S.), India and Shabdalaya Prakashan, Post Box No. 90, Ward

No. 7, Shrirampur agree that no person shall on the grounds of race, colour, national

origin, gender, sexual orientation, or creed be excluded from participation under the

terms of this Agreement.
II.  Modification - The terms of this Agreement may be changed or modified only by written

amendment signed by authorized agents of the parties hereto.

FOR, FOR
Arts, Commerce and Science College, Shabdalaya Prakashan,
Satral, Tal-Rahuri, Dist.-Ahmednagar Shrirampur

PIN: 413711 (M.S.), India

Qo W

AUTHORIZED SIGNATORY NAME: AUTHORIZED SIGNATORY NAME:
(PROF. DR. P. M. DONGARE) (HON’BLE SUMATI LANDE)
Principal NEHER] §
Adts, Commerce and Science WST\" 1139 o, anafe ST AN
Tak- Rahuri, Dist- Ahmednagar- 41371 SRR ¥93 o] R e
DESIGNATION: Principal DESIGNATION: Senior Poet and Publisher
ACS College, Satral Shabdalaya Prakashan, Shrirampur
Date: 24/07/2023 Date: 24/07/2023
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PRAVAR4 LOKNETE DR. BALASAHEB VIKHE PATIL
g : ; (PADMA BHUSHAN AWARDEE)
PRAVARA RURAL EDUCATION SOCIETY’S

ARTS, COMMERCE AND SCIENCE COLLEGE

&, s

Translation Version of the Report - Marathi Language Day

2018-2019

Under the Savitribai Phule Pune University, Student Development Board, the Marathi
Department of the college organized Marathi Language Day on Monday, 27th February 2019. The
initiative included the event "Authors Meet," which emphasized the essence of literature through
storytelling, novels, and poetry. Poetry reflects life experiences in a rhythmic blend and ceases
where its narrative ends. Poetry isn't about recounting life stories or autobiographies. Currently,
the market is flooded with poets and poetry. Friends, writing is not subservient to anyone. Poetry

is not a platform for convenient truths, as expressed by Professor A. G. Suryavanshi.

The joint initiative by Savitribai Phule Pune University, Student Development Board, and
the Loknete Padma Bhushan Dr. Balasaheb Vikhe Patil Pravara Rural Education Institute's Arts,
Commerce, and Science College at Satral included celebrating Marathi Language Day with a
student poets' meet, commemorating the birth anniversary of Kusumagraj. During this event, Dr.
Sopanrao Shingote emphasized that Marathi, the official language of Maharashtra, was enriched
by the eternal thoughts of Saint Dnyaneshwar, creating a spiritual democracy. He stressed the pride
in our mother tongue and its literature. The event was attended by Vice-Principals Dr. Jayshree
Singar and Dr. Deepak Gholap. Presidential remarks were presented by Ms. Sunita Namdev Ponde,
and the proposal was approved by Ms. Pratiksha Vitthal Gagre. Coordinator Prof. Dr. Navnath
Shinde gave the introductory speech. Student poets included Ms. Poonam Laxman Gagre, Ms.
Aarti Gavade, Ms. Shubhangi Devidas Shirsat, Ms. Priyanka Sambare, and Dr. Anant Kedare. Dr.
Gangaram Vaditke offered the vote of thanks, and the program was hosted by Prof. Latika Pandure.

B~

Arts, Commerce and Science College,Satral
Tal- Rahuri, Dist- Ahmednagar- 413711

NAAC Accredited Savitribai Phule Pune University, Pune | Affilitated ID No. PU / AN / ASC / 1998
Email :-principal.acssatral@pravara.in | Ph. : (02426} 275763/64

B++ Grade with CGPA 2.87

A/p. : Satral, Tal. Rahuri, Dist, Anmednagar, PIN; 413711
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_@ LIC Na, 1161703200065

=Ucl  Satral Dairy

Hefzd Office :‘Satral Dairy, Gat No. 184, At Satral, Post. Songaon, Tal. Rahuri, Dist. Ahmednagar 413 711 Mob. 9511991768
Unit No. ; Bt §9 A, Pangran,Tal. Navapur, Dist. Nandurbar 425418 E-mail : satraldairy@ymail.com *

ISy NIA ) :

1‘*\\/ N\ Date.\G.Q:{,lc\g
E»S‘L i1 151703200032
v To whom so it may be concern

The faculty of commerce Arts, Commerce and Science College Satral and Satral Da'iry Satral,
Tal.Rahuri, Dist. Ahmednagar have collaboration for

e Toimport basic business knowledge.

'S e Tofind out the hidden talent of the students.
‘ e Toenlighten the students regarding the new concepts introduced in the industrial
sector.
e To create entrepreneurial awareness among students. i

-~

e To motivate student to make their mind set for taking up entrepreneurship as
career.

e Toenalble the students to get a better understanding of Advertising and brand
marketing.

It is being signed in presence of Heads of both the institutes.

I/G:v "E 2l Proprietpr
Art.Commerce c’ Scignce Collage .
ArtsCCommzrce and Sci qcm:plp%ﬁe Satral Satral Dai

AIRY

AlPo. SatrM, Tal, Rahuri

Dist. Ahmednagar 413711

RRE—— i Page 105




Date: - 07/01/2019

To,
The Principal,

Arts, Commerce and Science College, Satral.

Subject: - Permission to organize Satral Dairy Visit for T. Y. B. Com students.
Respected Sir,

With reference to the above-mentioned subject, the final year’s students of B. Com need
to visit Satral Dairy, Satral. This visit to Satral Dairy aims to impart industrial operational
knowledge and offer our students a valuable opportunity to gain practical experience. The

proposed Satral Visit program is scheduled for 11%™ January, 2019.

Thanking you,

\00}& e _/j,)'/;i—f
O> @/\qﬁ 0\ Yours faithfully,

\
— N\ (Mr. V. G. Shinde)
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Loknete Dr. Balasaheb Vikhe Patil
(Padma Bhushan Awardee)
Pravara Rural Education Society’s,

wr ARTS, COMMERCE AND SCIENCE COLLEGE,
» <&

SATRAL
Tal.Rahuri, Dist. Ahmednagar (Pin - 413 711)

Date- 08/01/2019

To,

The Manager,

Satral Dairy, Satral.

Tal. Rahuri, Dist. Ahmednagar.

Subject: - To get permission for the Satral Dairy Visit to the students.
Respected Sir,

With reference to the above-mentioned subject, Savitribai Phule Pune
University has introduced an 'Industrial Visit' program for third-year B. Com.
students. The objective of the Dairy Visit is to furnish students with operational
insights into the industry and acquaint them with various facets of business and
commercial activities. A visit to Satral Dairy will offer students first-hand exposure to
the operational dynamics of the staff. Therefore, I kindly request you to extend the
opportunity of a Satral Dairy Visit to the students listed from our college (List

enclosed).

Thanking you,

£ 4
) > = \
Principal

Principal
Arts,Commerce and Science College
AV/Po.Satral, Tal.Rahuri,

Dist. Ahmednagar.41371]

NAAC Reaccredited Savitribai Phule Pune University, Pune, I.D.N.P.U.A.N.AC.1998

‘B++’ Grade College with CGPA 2.87 Email :- acscsatral@rediffmail.com, @ (02426) 275763/64
Page 107



mailto:acscsatral@rediffmail.com

LOKNETE DR, BALASAHEB VIKHE PATIL
(PADMA BHUSHAN AWARDEE)
PRAVARA RURAL EDUCATION SOCIETY'S

ARTS, COMMERCE AND SCIENCE COLLEGE

G

Date-10/01/2019

Student Notice

All the T. Y. B. Com students are hereby informed that the department is going to organize
an Industry Visit on 11" January, 2019 at 10.30 am at Satral Dairy, Satral. Attendance for this

visit is mandatory.

Note: -

e Students are required to have dress code and college ID cards.

e Students are also encouraged to bring notebooks and pens to take notes during the

visit

FRA_L

Principal

Principal
Arts,Commerce and Science College
AYPo.Satral, Tal. Rahuri,

Dist. Ahmednagar.413713

NAAC Accredited Savitribai Phule Pune University, Pune | Affilitated ID No. PU / AN / ASC / 1998

Email :-principal.acssatral@pravara.in | Ph. : (02426) 275763/64
B++ Grade with CGPA 2.87 A/p. : Satral, Tal. Rahuri, Dist. Ahmednagar, PIN: 413711
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LokneteDr.BalasahebVikhe Patil (Padma Bhushan Awardee)

Pravara Rural Education Society’s

ARTS, COMMERCE AND SCIENCE COLLEGE, SATRAL

DEPARTMENT OF COMMERCE

Report on Industrial Visit

Name of the Visit Industrial Visit
Place to Visit Satral Dairy, Satral. A/P- Satral, Tal. Rahuri, Dist- Ahmednagar
Date 11/01//2019

e To get experiential learning.
Objectives e To provide students with a first-hand exposure to the

intricacies of dairy production.

Name of Coordinator Mr. V. G. Shinde

No. of Participants 35

On 11" January, 2019, the last year’s students of B. Com visited Satral Dairy, Satral. The
Satral Dairy visit program provided an insightful experience into dairy farming and production
processes. Participants witnessed the entire journey from milking to packaging, gaining a
comprehensive understanding of quality control measures and sustainable practices. The interactive
sessions with experts highlighted the significance of technological advancements in maximizing
efficiency while minimizing environmental impact.

Additionally, the visit emphasized the importance of animal welfare and hygiene standards in
ensuring premium dairy products. Overall, the program was enlightening, fostering appreciation for
the complexities of dairy production and the dedication of those involved in delivering high-quality
goods to consumers. Mr. D. N. Ghane (HoD), Mr. V. G. Shinde and Dr. U. A. Tajane were made this

visit successful which will definitely benefit to the students in the future.
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T. Y. B. Com students at visiting in Satral Dairy...

i -o -D s - -
M. V. G. Shinde = roe Principal
Department of Comme § Arts.C .
i Coliege,Satsal. .Lommerce and Science Collegg
(Coordinator) Asts,Commerce & Science ge At/Po.Satral, Tal.Rahuri,

Dist. Ahmednagar.413713
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Loknete Dr. BalasahebVikhe Patil (Padma Bhushan Awardee)
Pravara Rural Education Society’s

Arts, Commerce and Science College, Satral

Department of Commerce

Dairy Visit Program — Satral Dairy, Satral

T.Y. B.Com Student List-2018-19

sr. No. / i v‘_ : N_a(he of ‘StUde‘fnti,'i;"; i

1. Dhage szesh Prakash T ST

24 Dighe Mayuri Appasaheb

3. Dighe Nilesh Rajendra

4. Dokhe Aarti Ramesh

D5 Dokhe Komal Maruti

6. Gagare Amol Kailas

7. Gagare Ashutosh Arun

8. Gagare Punam Bapusaheb

9. Gagare Vikas Savaleram

10. Gholap Sanket Sampat

1 Ghorpade Swapnil Uttam

12. GulaveSachin Shravan

13. Harde Aarti Appasaheb

14. Harde Shubhangi Dnyandeo

15. Harde Sulochana Vishnu

16. Kadu Akshay Ramesh

17. Kadu Sagar Ashok

18. Kambale Satish Digambar

19. Kamble Laxman Baban

- 20. Khaladkar Abhishek Dashrath

;' - 21, Khemnar Baban Kushaba
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| Khemnar Sonali Annasaheb P ot ¥ K
e
Kolapkar Nikhil Mukund <ﬁ}j‘]f E\’_‘!l 5 -

Musmade Nilesh Arun

Nimase Amol Macchindra

Pathare Dhananjay Haushiram

Patole Snehal Sunil

Sabale Swapnil Kailas

Salkar Pradip Sanjay

Shaikh Eptisam Nabab = L\m%/ ,
Shaikh Mubeen Sultan W .
Shaikh Ruksar Javed

Shinde Rupali Bhausaheb

Shinde Sagar Sanjay

Shinde Suraj Vilas

M.O.D.
Department of Commerce
Arts,Commaercs & Science College,Satral.




Research Collaboration: Savitribai Phule Pune University, Pune
Research Scholar: Dr. N. S. Kanhe

Savitribai Phule Py
ne Universj
DEPARTMENT OF PHYSICS #
) Ganeshkhind, Pune - 4] 1007,
m gu} ¥99 ool TC].NO . (020) 25692678 25
e 7. 5 (020) 4EIRE6C, 53002, Fax  : (020) 25691684
4839608 fRa . 1308 /203/333 il

E-mail @physics.uni i
% P -unipune.ac.
v @ (020) YER9ECY Website http://physics.unipune.ac,imln

699072, 25691709

Confirmation of Admission / Registration
Ref: PHY/HoD/Ph.D/ 7\

Date : 11/02/2015
o 16

Mr.Kanhe Nilesh Sampat

Subject: Confirmation of admission to the Ph.D. in Physics

Dear, Mr.Kanhe Nilesh Sampat
I am happy to inform you that the Rese and Recognition Committee in Physics
Science has approved your research topic as it is / with the modification/s as follows:
“Studies on struc_:ture Property Correlation of Magnetic Nanoparticles Synthesized by Gas
Phase Condensation”

arch

Your admission is now confirmed as per Ph.D. Rule 7

; (ix ). The details of your admission are:
1.Subject : Physics

2.Faculty : Science

3.Guide : Dr. V.L.Mathe

4.Co-Guide : Dr.(Mrs.)S.V.Bhoraskar

S.Date of Registration :01/07/2014
6.Period of Registration  : From 01/07/2014 to 01/07/2019

Please note that your admission will be governed by the Savitribai Phule Pune University
Rules for the Degree of Doctor of Philosophy (Ph. D) with effect 11" Jully,2009
Please also note you will have to pay the fees prescribed as per the following schedule: The first
installment will have to be paid within a month from the date on which your admission is
confirmed. The successive installment will have to be paid within a month from the date of
completion of each year. In case of failure to pay the prescribed fees as per the schedule
mentioned, a late fee of Rs. 100/- for Indian students & Rs.500/- for foreign per month from the

date of payment shall be charged.
/
Yours faithfjngo

Head, Pl Research

Thanking you,

Copy forwarded with compliments:; =

1) The Dy. Registrar, Ph.D. Section, SPPU , Pune-7
2) The Guide : Dr. V.L.Mathe

3) The Co-Guide : Dr.(Mrs.)S.V.Bhoraskar
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Research Collaboration: Padmashri Vikhe Patil College of Arts, Science and Commerce
Pravaranagar, Rahata, Dist.-Ahmednagar (MS)
Research Scholar: Dr. V. G. Shinde

Pravara Rural Education Society’s

Padmashri Vikhe Patil College of Arts,
Science & Commerce, Pravaranagar,

A/P. LONI 413 713, Tal. Rahata, Dist. Ahmednagar.
E-mail : pvpcollege@gmail.com Web - www.pravarapvpcollege.org.in
Offi. (02422) 273425 Fax No. : (02422) 273426

Padmashri Dr. Vitthalrao Vikhe Pati
(1901-1980) Affillated to University of Pune ID No. PU/AN/ASC/016(1971

1SO 9001:2008 WL.Re-Accredited b NAAC at'A' Grade with CGPA 3.61 out of 4
_ Certified ient of Best Rural College Award. e 'College with Potential for Excellence' Status by UGC, New Delhi

Dr. S. R. Walunj,m.com., M.phi, Ph.0.
Principal

Ref: PVPC/ Commerce Research/ Date 04/02/2014

To
Mr. Shinde Vijaykumar Gulabrao,

ACS College, Satral,
Tal- Rahuri, Dist- Ahmednagar .

‘J Subject : Confirmation of admission to the Ph.D. Programme in Commerce.

Dear Mr. Shinde Vijaykumar Gulabrao,
I am happy to inform you that the Research and Recognition Committee in Marketing

(Commerce) has approved your research topic as it is as follows (Ref.:-PG/Com/5252 dated —

22 Nov. 2014) “&fY Arereal f5am naRyE Rt 7 Ieurew waten wewdarn Rifhers
1 ST,

Your admission is now confirmed as per Ph.D. Rule II. 3 & 6. The details of your admission are.

Subject : Marketing
Faculty $ Commerce
Guide 2ps Dr. M. S. Patgaonkar, A. C. S. College, Rahata,
Tal- Rahata, Dist- Ahmednagar.
Co-Guide s -
Date of Registration : 28/07/2014
Period of Registration : 5 Years
. Please note that your admission will be governed by the Rules for the Degree of Doctor of

Philosophy (Ph.D.) with effect from 28.07.2014.

Please also note that you will have to pay the fees prescribed as per the following schedule:

The first installment will have to be paid within a month from the date on which your admission is
confirmed. The successive installment will have to be paid within a month from the date of completion of
each year. In case of failure to pay the prescribed fees as per the schedule mentioned, a late fee of Rs. 100/-
per month from the date of payment shall be charged.

I thank you.
Copy to: .
1. The Deputy Registrar, Ph.D. Section, Savitribai Phule Pune University, Pune , 411007.
2. Dr.M.S. Patgaonkar,, Research Guide, A. C. S. College, Rahata, Tal- Rahata, Dist- Ahmednagar.
//'\\ 3. Research Center, P.V.P. College, Loni, Tal- Rahata, Dist- Ahmednagar.
\l \ 4. Accounts, P.V.P. College, Loni, Tal- Rahata, Dist- Ahmednagar,
=IN
GMT SYS

RVA 6216

Scanned with CamScanner
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sR Savitribai Phule Pune University CF)
§§ (formerly University of Pune) E
g;g Declaration of Result of the Doctor of Philosophy ( Ph.D.) u
m . e D
~§§ Shinde Vijaykumar Gulabrao (R ReagaR ToET ) gg
gz Mother’s Name : Hirabai (fou=s ) =
§§ University has accepted thesis submitted by the above-mentioned candidate for E
gg award of Ph. D., as per reports of referees and examiners of open defence of the gg
=N thesis. Accordingly, it is hereby notified that, the above-mentioned candidate is gg
R declared to have passed the examination of Ph. D. and has become eligible for the gg
§§ award of Ph.D. Degree. ;,'gg
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. EH A/P. Loni - 413 713, Tal. Rahata, 55
‘ % Dist. — Ahmednagar. B
' Ay
R 5.  Name and Address ¢ Dr. Patgaonkar Madhavi Sadashiv gg
E of the Guide Shirdi Sai Rural Institute Arts, Science & gg
B Commerce College, At Pimplas Rahata, gg
Tal. Rahata, Dist. — Ahmednagar. o
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Research Collaboration: K.R.T. Arts, B. H. Commerce and A. M. Science, College Nashik
Research Scholar: Mrs. D. D. Agarakar
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Research Collaboration: Padmashri Vikhe Patil College of Arts, Science and Commerce
Pravaranagar, Rahata, Dist.-Ahmednagar (MS)
Research Scholar: Mr. D. N. Ghane

Pravara-Rural Education Society's AN
Padmashri Vikhe Patil College of Arts, '

Science & Commerce, Pravaranagar

AJP. LONI 413713, TAL. RAHATA, DIST. AHMEDNAGAR ,
E-mail : pvpcollege@gmail.com  Web - www pravarapvpcollege.org.in

i : 3426
Offi. (02422) 273425 Fax No. : (02422) 27
Affiliated to University of Pune ID No. PUIAN/ASCI.016(1971).

A

596 of Excallence’ Status

Dr. P M. Dighe, M.Sc.Ph.D.(Physics)

Principal

Ref: PVPC/ Commerce Research Date 14/12/2018
'r()
Mr. Ghane Dinkar Namdey
Loni BK. Tal-Rahata
Dist-A.nagar. 413736
P 5 §
- Subjecet = Confirmation of admission to the Ph.D. Programme in Commerce.
Dear Mr. Ghane Dinkar Namdey
[ am happy form you that the Research and Recognition Committee in Marketing
(Commerce and Management) has approved your research topic as it is as follows (Ref:- PGS/4987
dated 0 Nov.2018) “wlieride wolaeas sare @ fygosr ffses snarg « figrg T IR
HENTE ™,
\ now confirmed as per Ph.D. Rule 1. 3 & 6. The details of your admission are
Subject Marketing
Fiaculny Commerce and Management
Guidc Dr.Bhor J.R, PV P College, Loni. Tal- Rahata, Dist
\ nagvar
Co-Gude
Date of Registration 3 16/05/2018
‘ Period of Registration : > Years

Please note that your admission will be governed by the Rules for the Degree of Doctor of
Philosophy (Ph.D.) with ¢ffect from 28/11/2014

Please also note that you will have to pay the fees prescribed as per the following schedule
The first installment will have to be paid witl

in a month from the date on which your admission
is confirmed

I'he successive installment will have to be paid within a month from the d

ate of completion
of each yeaf. In case of failure 1o pay the prescribed fees

as per the schedule mentioned, a late fee of Rs
100/- per month from the date of payment shall be charged

I thank you @'jx

f\, T
\\ ours Sincerely,

g =2
Dr. Bhor J.R

Dr.P.M.Dighe
Co-ordinator, Research Centre

Principal
Copy to

1. The Deputy Registrar, Ph.D. Section, university of Pune . Pune 411007
2. Dr.Bhor J.R, P.V.P. College, Loni
3
A

Research Center, P.V.P. College, Loni, Tal- Rahata, Dist Ahmednagar
Acrniinte DA D Oallasa T an: Tal Dalatn Nict A honadon
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