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CERTIFICATE

2018-2019
That is to ceritify that,

Name:-Anarse Deepshri Deepak

Of T.Y.BCA has completed the project entitled as

Project Name:-“Medical Store Management System»

As per the practical requirement of T.Y.Bca Univcrsity of Aurangabad,

Academic Year 2018-2019

Date: \'\")ﬁ
P% %A}}/
pProf.Waghule V.T.
L \W
Internal Examiner - h};ﬁ‘rer
‘W Me ’\/OT,
pset Wy K

(Department of BCA)
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CERTIFICATE

2018-2019

That is to ceritify that,

‘ Name:-Dhawale Yogesh Nana

Of T.Y.BCA has completed the project entitled as

Project Name:-“Blood Bank Management System”

As per the practical requirement of T.Y.Bea University of Aurangabad,

Academic Year 2018-2019

Date: \Q_Pocr’zo'q
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Project Report
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Submitted in Annual Fulfillment of the Requirement
For
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University of Aurangabad
IN
(B.C.A. Bachelor Computer Application)
Project By:-1) Gaikwad Sheetal Bhausaheb
Project Guide:-1)Prof.HaseS.R
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Department of Computer Application
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CERTIFICATE

2017-2018
That is to certify that,

Name:-Gaikwad Sheetal Bhausaheb
Of T.Y.BCA has completed the project entitled as

Project Name:-“Hospital Management System”

As per the practical requirement of T.Y.BCA University of Aurangabad
Academic Year 2018-2019

Date: {Lﬁoq‘ 1(:‘
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CERTIFICATE

2018-2019
That isto certify that,
Name:-Gandhi Shubham Sanjay

Of T.Y.BCA has completed the project entitled as

Project Name-:"Men’s Cloth Shop Management System”

As per the practical requirement of T.Y.BCA University Of Aurangabad,

Academic Year 2017-2018
Date :-

1410k 519
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(Department of BCA)
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University of Aurangabad
IN

(B.C.A. Bachelor Computer Application)
Project By:-1)Kankariva Mayuri Vijay

Project Guide:-1)Prof.HaseS.R
2)Prof.WaghuleV.T

Department of Computer Application
Shri.AmolakJainvidyaprasarak Mendel’s
Smt.S.K.Gandhi Arts, Amolak Science & P.H. Gandhi Commerce College

A1, 2018-2019
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CERTIFICATE

2017-2018
That is to certify that,

Name:- Hankariya Viayuri Vijay
OFT.Y.BCA has completed the project entitled as
Project Name:-* 7rust Management System With
Reference Temple”
As per the practical requirement of T.Y.BCA University of Aurangabad,

Academic Year 2018-2019

Date: ]Hou\w
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Project Report
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Bachelor Degree of Computer Application

Dr. Babasaheb Ambedkar Marathawada

(BCA, Bachelor Computer Application)
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Project Guide:-1)Prof. Hase S.R
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CERTIFICATE
2018-2019

That is to ceritify that,

Name:-Kardile Rohini Jalindar

Of T.Y.BCA has completed the project entitled as

Project Name:-“Institute Management System”
As per the practical requirement of T.Y.Bca University of Aurangabad,

Academic Year 2018-2019

Date:
- .
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Project ({uLc ’/,/ 1.0.n
Prof,HaseS.R. (Department of BCA)
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On
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Bachelor Degree of
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Project By: - 1) KHAKALVIDYA

Project Guide:-1) Prof. Hase Sir
2) Prof. Waghule Sir
3 )Prof. Bandade Sir

Department of computer Application
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CERTIFICATE
2018 - 2019

That is to certify that,

NAME:-KHAKAL VIDYA BALASAHEB
Of T.Y.BCA has completed the project entitled as

Project name: - “COLLEGE LIBRARY MANAGEMENT SYSTEM”
As per the practical requirement of T.Y.BCA University of Aurangabad,

Academic Year

Date: ) 2}04 | 9 2018-2019 %
D
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Prof. Waggﬂe Sir (Department of BCA)
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Project Report

On

Footwear Shop Management Systert

Submitted in Annual Fulfillment of the Requirement

For

Bachelor Degree of Computer Application

Dr. Babasaheb Ambedkar Marathawada

University of Aurangabad

IN
(BCA, Bachelor Computer Application)
Project By:-1) Khandare Dnyaneshwar Dilip
Project Guide:-1) Prof. Hase S.R
2) Prof. Waghule V.T
3) Prof. Bondarde Sir

Department of Computer Application

Shri. Amolak Jain Vidya Prasarak Mandel’s

Smt. S.K. Gandhi Arts, Amolak Science & P.H. Gandhi Commerce
College,

Academic Year 2018-2019.
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2018-2019
That is to certify that,
Name:-Khandare Dnyaneshwar Dilip

Of T.Y.BCA has completed the project entitled as

Project Name:-“Footwear Shop Management System”
As per the practical requirement of T.Y.Bca University of Aurangabad,

Academic Year 2018-2019

Date: 17} DC“ ’j

s e

Prof. Waghule V.T (Department of BCA)
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Project Report
On

Tourism management system

irement
Submitted in Annual Fulfillment of the Requir

For
Bachelor Degree of Computer Application
Dr.Babasaheb Ambedkar Marathwada
University of Aurangabad
IN
(Bachelor Computer Application)
Project By:-1) Nimbore trupti pralhad
Project Guide:-1) Prof. Hase S.R
2) Prof. Waghule V.T
3)Prof.Bondarde Sir

Department of Computer Application
Shri.AmolakJainvidyaprasarak Mendel’s

Smt.S.K.Gandhi Arts, Amolak Science & P.H. Gandhi Commerce College

A.Y. 2018-2019
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CERTIFICATE
2018-2019

That is to certify that,
Name:- Nimbore trupti pralhad
Of T.Y.BCA has completed the project entitled as
Project Name:- “Tourism management system”

As per the practical requirement of T.Y.BCA University of Aurangabad,
Academic Year 2018-2019

Date: \2\06) 26)q
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Project Report

On

Dairy Management System

Submitted in Annual Fulfillment of the Requirement

For

Bachelor Degree of Computer Application
Dr. Babasaheb Ambedkar Marathawada
University of Aurangabad
IN

(BCA, Bachelor Computer Application)
Project By ‘= 1) Padole Akash Devidas
Project Guide :- ] ) Prof- Hase S.R

2) Prof. Waghule V.T

3) Prof. Bondarde Sir
Department of Computer Application

Shri.Amolak Jain Vidya Prasarak Mandel’s

Smt.S.K. Gandhi Arts, Amolak Science & P.H. Gandhi Commerce College,

Academic. Year 2018-201]9.
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That is to certify that,

Name - Padole Akash Devidas

Of T.Y.BCA has completed the project entitled as
Project Name -  “Dairy Management System”
As per the practical requirement of T.Y.BCA University of Aurangabad,

Academic Year 2018-2019

Date: | 7404‘ | (‘\ .
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Project Report
On

Showroom Management System

Submitted in Annual Fulfillment of the Requirement

For

Bacherlor Degree of Computer Application
Dr. Babasaheb Ambedkar Marathawada
University of Aurangabad
IN
(BCA, Bachelor Computer Aaplication)
Project By:-1)Waghule Akshay Subhash

2) Pawar Shivam Rajendra
Project Guide:-1)Prof. Hase S.R
2) ProfWaghule V.T
3) Prof. Bondarde Sir

Department of Computer Application

Sheri.Amolak Jain Vidya Prasarak Mandel’s

Smt.S.K. Gandhi Arts,Amolak Science & P.H. Gandhi Commerce
College,

Academic. Year 2018-2019.
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CERTIFICATE
2018-2019
That is to certify that,
Name:-Waghule Akshay Subhash , Pawar Shivam Rajendra
Of T.Y.BCA has completed the project entitled as
Project Name:-

* Showroom Management System”

As per the practical requirement of T.Y. Bca University of Aurangabad,
Academic Year 2018-2019

Date: \')AOQ‘ \q W&Q/’
Project Guide mg H.O. 4
Prof. Waghule V.T ‘%&& (Departmeh of BCA)

) (2
Internal Examiner r\/ﬁ*ﬁ%@ Exlc%bﬁi\\ue\

(E: scanned with OKEN Scanner




BCA 2018-2019 Project

Project Report
On
News PaperManagement System

Submitted in Annual F ulfiliment of the Requirement

For

BacherlorDegree of C omputer Application

Dr. Baba._sahebAmbed(carMarathawada
University @A urangabad
IN
{BCA,(Bachelor Computer Application) |
Project By:-1)Sakhare Amol Babasaheb
Project Guide:-1) Prof. Hase S.R
2)Prof.-Waghule V. T
3)Prof.Bondarde Sir
Department of Computer Application

Sheri. Amolak Jain VidyaPrasarak Mandel’s

Smt.S.K. Gandhi Arts,Amolak Science & P.H. Gandhi Commerce
College,

Academic. Year2018-2019.
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Smt.S.K. Gandhi Arts,Amolak Science &P.H.Gandhi Commerce College,

Name:-Sakhare Amol Babasaheb
Of T.Y.BCA has completed the project entitled as
Project Name:-“NewsPaper Management System”

As per the practical requirement of T.Y.Bca University of Aurangabad,

Academic Year 2018-2019

Shri.AmolakJainVidyaPrasarakMandal’s

NAACAccridiatedGrade”B”

KadaTal-Ashti,Dist-Beed (M.S.)414202
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Submitted in Annyg) Fulfillment of the Requirement
For
Bachelor Degree of Computer Application
Dr.BabasahebAmbedkarMarathwada
University of Aurangabad
IN
(B.C.A. Bachelor Computer Application)

Project By:-1) SHAIKH NISHA MOHAMMAD
Project Guide:-1)Prof.HaseS.R
2)Prof.WaghuleV.T
Department of Computer Application

Shri.AmolakJainvidyaprasarak Mendel’s

Smt.S.K.Gandhi Arts, Amolak Science & P.Il. Gandhi Commerce College
A.YO 2018_2019
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That is to certify that,

Name:-ShaikhNisha Mohammad

Of T.Y.BCA has completed the project entitled as

Project Name:-“Crime file management system”
As per the practical requirement of T.Y.BCA University of Aurangabad,

Academic Year 2018-2019

Date: 19 [04 [2¢l9

Project Guide
Prof. Waghule V. T (Department Of BCA)
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Project Report on

Online bus booking system
Submitted in Annual Fulfillment of the Requirement

For

BacherlorDegree of Computer Application
Dr. BabasahebAmbedkarMarathawada
University of Aurangabad
IN
(BCA, Bachelor Computer Aaplication)
Project By:-1)shindekirtibha usaheb
Project Guide:-1)Prof. Hase SR
2)Prof.Waghule V.T

Department of Computer Application
Sheri.Amolak Jain VidyaPrasarak Mandel’s

Smt.S.K. Gandhi Arts,Amolak Science & P.H. Gandhi Commerce College,

Academic.Year201 8-2019.
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CERTIFICATE
201420 18

That is to ceritify that,
Name:-shindekirtibhausaheb
Of T.Y.BCA has completed the project entitled us

Project Name:-“online Bus booking System”

As per the practical requirement of T.Y.Bca
University of Aurangabad,

Academic Year 2018-2019
Date: ")4 O(P, , 7
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Project Report
On

JEWELRY MANAGEMENT SYSTEM
Submitted in Annual Fulfillment of the Requirement

For

Dr.Babasaheb Ambedkar Marathwada

University of Aurangabad

IN
(B.C.A. Bachelor Computer Application)
Project By:-1)
Project Guide:-1) Prof.Hase S.R
2) Prof.Waghule V.T
3) Prof.Bondarde Sir
Department of Computer Application

Shri. Amolak Jain Vidya Prasarak Mandel’s

Amolak Science & P.H. Gandhi Commerce College

2018-2019
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CERTIFICATE
2018-2019

That is to certify that,

Name:-

Of T.Y.BCA has completed the project entitled as

Project Name:-

As per the practical requirement of T.Y.BCA University of Aurangabad,
Academic Year 2018-2019

Date: 12} 94) PC” %@&/
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Project Report
On

Hotel Management System
Submitted in Annual Fulfillment of the Requirement
For
Bachelor Degree of Computer Application
Dr.Babasaheb Ambedkar Marathwada

University of Aurangabad
IN
(Bachelor Computer Application)
Project By:-1) Wable Sushil Govind
Project Guide:-1)Prof.Hase S.R
2)Prof. WaghuleV.T

Department of Computer Application

Shri.Amolak Jain vidya prasarak Mendal’s
Amolak Science & P.H. Gandhi Commerce College

A.Y.2018-2019
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c o That is to certify that,
(S ) Name:-Wable Sushil Govind
&9 Of T.Y.BCA has completed the project entitled as

9 Project Name:-“Hotel Management System”
9 As per the practical requirement of T.Y.BCA University of Aurangabad,

Academic Year 2018-2019
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Dr. Babasaheb Ambedkar Marathawada
University of Aurangabad
IN
(BCA, Bachelor Computer A aplication)
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2) Pawar Shivam Raiendra

Project Guide:-1)Prof. Hase S.R
2) Prof.-Waghule V.T
3) Prof- Bondarde Sir
Department of Computer Application
Sheri.Amolak Jain Vidya Prasarak Mandel’s

Smt.S.K. Gandhi Arts,Amolak Science & P.H. Gandhi Commerce
College,

cademic. Year 2018-2019.
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Introduction

Pyrano-pyrazoles are significant class of oxygen containing heteroaromatic
compounds that also are components of some naturally occurring compounds.
They are extensively utilized as synthetic intermediates in preparation of a variety
of natural products. Several methods have been reported for the synthesis of
pyrano-pyrazole derivatives. Now-a-days numbers of organic reactions in aqueous
media have been reported. Recently, pyranopyrazole and their derivatives are
widely used as organic intenﬁediates and also have a structural component because
of their widespread biological active natural and synthetic compounds +

The pyrano-pyrazole derivatives are well-known in literature since 19th
century. In 1973, Junek et al. and Otto et al. had put efforts for the tremendous
development on the synthesis of pyrano-pyrazole derivatives and also well studied
their applications in medicinal chemistry. From the literature survey, several
pyrano-pyrazole derivatives have been reported and they shows various types of
important biological activities such as anti-inflammatory, analgesic (1a), anti-
bacterial (2a) and anti_—microbial (3a, 3b) They also show anticancer, antibiotics
and antimalarial, enzyme inhibitors properties. They also find the applications in

biodegradable agrochemicals and pharmaceutical ingredients.
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General Experimental Procedure for pyrano[2,3-c]pyrazole

/<
HN—NH, + /\ H % / Piperidine _ HEg
\\ Water \\‘:\N

W T
x

N

H

hydrazine Aldehyde Malononitrile

Aromatic aldehyde (10 mmol) and malononitrile (10 mmol) was added to a
mixture of hydrazine hydrate (10 mmol) and ethyl acetoacetate (10 mmol), and
catalytic amount of piperidine (Smol %) in water (10 ml). The reaction mixture
was stirred for appropriate time. Solid is precipitated after some time? After
completion of reaction as confirmed by thin-layer chromatography (TLC) using
eluent n-hexane—ethyl acetate (7:3). The product was collected by filtration,
washed with water, and dried to give the corresponding pyrano[2,3-c]pyrazole

derivatives and crystallized from ethanol.




Result and Discussion

Optimization study of solvent and amount of catalyst is done by taking an
ideal  condensation reaction of hydrazine hydrate (99%), Ethyl Acetoaceate,
malononitrile and Benzaldeyde in presence of suitable solvent and piperidine as

catalyst at different condition.

/<
HyN—NH, + /\ M 7 Piperidine HaC
\\ Solvent ‘:\\N

hydrazine Aldehyde Malononitrile

Reaction carried out by using solvents acetonitrile ,ethanol, ethanol: water
(1:1), methanol, water and solvent free condition at different temperature condition
but best results are obtained by using water as solvent at room temperature. (table
no. 1) also the amount of catalyst piperidine used is 5 mole% (1 drop), 10 mole%,
15 mole% (2 drop) & 20 mole% (3 drop) best result are obtained by using 5 mole
% (1 drop) of piperidine catalyst so synthesis of various derivatives is carried out
by using 20 mole% of piperidine. Increase in catalyst leads to lower the yield and

sometimes sticky solid (table no. 2)




Optimization of Solvent

Sr. Reaction
No Solvent Tim.e - Condition Yield
min

1 Ethanol 60 A 70 %
2 Ethanol 50 Reflux 70 %
3 | Ethanol: Water (1:1) 70 R.T. 66%
4 Ethanol: Water (1:1) 40 Reflux 69 %
5 | Acetonitrile 80 R.L traces
6 Acetonitrile 40 Reflux traces
7 | Methanol 80 1. traces
8 Methanol 80 Reflux traces
9 Water 20 R.T. 95%
10 | Solvent free 70 o 18 30%
11 | Solvent free 50 60°C 45%

Table - 1




Optimization of amount of catalyst Piperidine

Sr.
Time in
No | Amount of catalyst Piperidine _ Yield
min
1 5 mole% 20 95 %
2 10 mole% 20 90 %
83 %(Sometimes sticky
3 15 mole% 20
solid obtained)
90 %(Sometimes sticky
4 20 mole% 20
solid obtained)

Table - 2




Summary

Sr. -
Reported
No. Product Yield M.P. ip
HsG - . 169°C -
. ath 95 % ‘c-c 170°C
\
g 0~ “NH,
Cl
HC cl 209°C -
N 75 % L oo 210°C
2 iy
‘an
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H,C 224°C -
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S0
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O/CHZ!
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Conclusion’s

1. In conclusion, the study described in this project is about an efficient, rapid,
and facile synthesis of pyrano[2,3-c]pyrazole in a one-pot, four component
reaction strategy using easily available piperidine (5mol%) as catalyst in
water at R. T.

2. The present method offers several advantages including higher yield and
easy experimental workup procedure.

3. Also one pot condensation, Easy workup procedure, aqueous medium and

high yield addresses towards green approach of this reaction.
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Introduction

Imidazole is a planar five-membered ring system with three carbon and two
nitrogen atom in 1 and 3 positions. It is amphoteric in nature, susceptible to
electrophilic and nucleophilic attack. It also occurs in the purine nucleus & amino
acid histidine; 4-amino-imidazole-5-carboxamide occurs naturally as a riboside (or,

ribotide).

'h/\‘
2 C 5
&N
H
1
Imidazole is a highly polar compound, as evidenced by a calculated dipole
of 3.61D. It is highly soluble in water. The compound is classified as aromatic due
to the presence of a sextet of m-electrons, consisting of a pair of electrons from the

protonated nitrogen atom and one from each of the remaining four atoms of the

ring.
Amphotericity

Imidazole is amphoteric. That is, it can function as both an acid and as a
base. As an acid, the pKa of imidazole is 14.5, making it less acidic than carboxylic
acids, phenols, and imides, but slightly more acidic than alcohols. The acidic

proton is located on N-1. As a base, the pKa of theconjugate acid is approximately




7, making imidazole approximately sixty times more basic than pyridine. The basic

site is N-3. Protonation gives the imidazoliumcation, which is symmetrical.

Biological Importance

The imidazoles nucleus is an important synthetic strategy in drug discovery.
Imidazole derivatives exhibited antimicrobial, anti-inflammatory, analgesic, anti-
tubercular and anticancer activity. One of the most important applications of
imidazole derivatives is their use as material for treatment of denture stomatities.
The high therapeutic properties of the imidazole related drugs have encouraged the
medicinal chemists to synthesize a large number of novel chemotherapeutic agents.
Imidazole drugs have broadened scope in clinical medicines. Medicinal properties
of imidazoles include anticancer, anticoagulants, anti-inflammatory, antibacterial,
antifungal, antiviral, antitubercular, antidiabetic and antimalarial.Imidazole and its
derivatives are reported to be physiologically and pharmacologically active and

find applications in the treatment of several diseases.

Synthesis

Imidazole was first synthesized by Heinrich Debus in 1858, but various
imidazole derivatives had been discovered as early as the 1840s, as shown below,

used glyoxal and formaldehyde in ammonia to form imidazole. This synthesis,




while producing relatively low yields, is still used for creating C-substituted

imidazoles.

3

R
P Py
1 0
R HNT XN
Aé‘R? + RL{ + Ny, ———> =Y
H 1j f\z

o R R

General Experimental Procedure for 2,4,5-Triaryl-1H-imidazoles

4+ NHOAc — » / \
Ethanol N
reflux / “'“‘“R1 N ‘
o H

Aromatic aldehyde (10 mmol) was added to a mixture of benzil (10 mmol),

ammonium acetate (40 mmol), and Ceric Ammonium Nitrate (20mol %) in
Ethanol (20 ml). The reaction mixture was refluxed for appropriate time. After
completion of reaction as confirmed by thin-layer chromatography (TLC) using
eluent n-hexane—ethyl acetate (7:3) the reaction mixture was cooled to room
temperature and poured onto ice water (50 ml) to get precipitate the solid. The
product was collected by filtration, washed with water, and dried to give the
corresponding 2, 4, S-triaryl-1H-imidazole derivatives and crystallized from

ethanol.




Result and Discussion

Optimization study of solvent and amount of catalyst is done by taking an
ideal condensation reaction of p-chlorobenzaldehyde ,benzil& ammonium acetate

in presence of suitable solvent and catalyst at reflux condition.

i W
o] catalyst
+ H & NEOke —— T
solvent
Cl N
Cl H

Reaction carried out by using solvents acetonitrile ,ethanol, ethanol: water

(1:1), methanol, water and solvent free condition but best results are obtained by
using ethanol as solvent (Acetonitrile and Methanol also shows moderate reaction
condition)(table no. 1) also the amount of catalyst CAN used is 5 mole%, 10
mole%, 15 mole%, 2m mole%& 25 mole% best result are obtained by using 20
mole % of CAN catalyst so synthesis of various derivatives is carried out by using

20 mole% of CAN (table no. 2)




Optimization of Solvent

Sr.

No Solvent Time in hr Yield

1 Ethanol 7 89 %

2 Ethanol: Water (1:1) 16 30%

3 Acetonitrile 7 70 %

4 Methanol 10 65%

5 Water 24 No reaction
6 Solvent free 8 No reaction

Table - 1

Optimization of amount of catalyst CAN

Sr.
No | Amount of catalyst CAN (Ceric | Time in hr Yield
Ammonium Nitrate)

1 5 mole% 10 65 %
2 10 mole% 9.5 67 %
3 15 mole% 8.5 83 %
4 20 mole% 6 89 %
5 25 mole % 6.5 80%

Table -2




Summary

Sr.
No. Product Yield M.P. Reported
M.P.
" \ 89 % 260°C — 262°C -
)
1 /@*N O 262°C 264°C
(& H
i Q 85 % 270°C- 172°C-
)
2 @*N O 271°C 273°C
H
i o E R
s Y 0
3 @KN O me'c- | 20lc-
P " 231°C 132°C
HC
| R
Ryt 80 % 27'cs | . gan’e-
4 [ N\ 229°C 231°C
H
" 81% 237°C - 241°C -
8 el YT 240°C 242°C




Conclusion

In conclusion, the study described in this project is about an efficient, rapid,
and convenient synthesis of tri- substituted imidazoles in a one-pot, three
component reaction strategy using nontoxic, and easily available CAN (20 mol%)
as catalyst in Ethanol. The present method offers several advantages including
higher yield and easy experimental workup procedure. Also one pot condensation,

Easy workup procedure and high yield addresses towards green approach of this

reaction.
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Introduction

pyrano[2,3-c]pyrazole are an important class of heterocyclic ring systems,
which can be prepared by a diverse range of synthetic procedures.
Pyranopyrazoles have important pharmacological properties, been the topic of
theoretical studies, and are of industrial significance. Out of four possible isomeric
forms, pyrano[2,3-c]pyrazole (1), 47 pyrano[4,3-c]pyrazole (2), pyrano[3,2-
c]pyrazole (3) and pyrano[3,4-c]pyrazole (4), isomer 1 is the most widely studied.
The synthesis, derivatization and biological activities of a range of derivatives of

have been reported

N N= = N
0 — TN AN/
3 4

1 2

Figure 1. Structures of isomeric pyranopyrazoles.

The first synthesis of pyrano[2,3-c]pyrazoles was reported by Stollé, who
prepared it from hydrazine and ethyl acetoacetate. Wolff also reported its
synthesis at about the same time. In 1973, Junek and Aigner synthesized some

polynitrile derivatives of pyrano[2,3-c]pyrazoles which initiated developments in




functionalized pyranopyrazoles synthesis such as pyrano[2,3-c]pyrazol-6-one,

pyrano[2,3-c]pyrazol-4-one and 4H-pyrano[2,3-c]pyrazole

Biological Importance

pyrano[2,3-C]pyrazole in general are biologically active and have
remarkable antimicrobial anticancer, inflammatory, analgesic, anticonvulsant,
anti-platelet, vasodilator, antifungal, potential Chkl kinase inhibitors, herbicidal
and molluscicidal properties. Moreover, pyranopyrazoles were found to be

effective inhibitors to steel corrosion and as antioxidants for lubricant oil

CH
o” °
H4C
Y W
N |
\
N 0 NH,
H

Potential Chk1 kinase inhibitors




General Experimental Procedure for pyrano[2,3-c]pyrazole

% .
H,N—NH, 4 H + Sodium Benzoate  HC
H3C \\ \ Water | SN
E.A A

N/
\

N

H

hydrazine Aldehyde Malononitrile

Aromatic aldehyde (10 mmol) and malononitrile (10 mmol) was added to a
mixture of hydrazine hydrate (10 mmol) and ethyl acetoacetate (10 mmol), and
catalytic amount of Sodium benzoate (20mol %) in water (10 ml). The reaction
mixture was Stirred for appropriate time. Solid is precipitated after some time,
After completion of reaction as confirmed by thin-layer chromatography (TLC)
using eluent n-hexane—ethyl acetate (7:3) the reaction mixture was cooled to room
temperature and poured onto ice water (50 ml). The product was collected by
filtration, washed with water, and dried to give the corresponding pyrano[2,3-

c]pyrazole derivatives and crystallized from ethanol.




Result and Discussion

Optimization study of solvent and amount of catalyst is done by taking an
ideal  condensation reaction of hydrazine hydrate (99%), Ethyl Acetoaceate,
malononitrile and Benzaldeyde in presence of suitable solvent and sodium

benzoate as catalyst at different condition.

i .
H,N—NH, 4 /\ H + Sodium Benzoate H,C
H,C N\ X
8 \\ \ solvent iy

hydrazine E.AA  benzaldehyde Malononitrile N\/H |

Reaction carried out by using solvents acetonitrile ,ethanol, ethanol: water
(1:1), methanol, water and solvent free condition at different temperature condition
but best results are obtained by using water as solvent at room temperature. (table
no. 1) also the amount of catalyst Sodium Benzoate used is 5 mole%, 10 mole%,
15 mole%, 20 mole%& 25 mole% best result are obtained by using 20 mole % of
Sodium Benzoate catalyst so synthesis of various derivatives is carried out by

using 20 mole% of Sodium Benzoate (table no. 2)




Optimization of Solvent

Sr. o Reaction

No Solvent TI:? " Condition Yield

1 Ethanol 1.5 R.T. 30 %

2 Ethanol 1.5 Reflux 25 %

3 Ethanol: Water (1:1) 1 R.T. 44 %

4 Ethanol: Water (1:1) 1 Reflux 49 %

5 Acetonitrile 7 R.T. No reaction
6 Acetonitrile Reflux No reaction
7 Methanol 2 R.T. 45%

8 Methanol 2 Reflux 43%

9 Water 0.5 R.T. 90%

10 | Solvent free 2 R.T. No reaction
11 | Solvent free 2 60°C No reaction

Table-1




Optimization of amount of catalyst Sodium Benzoate

Sr.
Amount of catalyst Sodium o _
No Time in hr Yield
Benzoate

1 5 mole% 1.5 5%
2 10 mole% 1 77 %
3 15 mole% 1 83 %
4 20 mole% 0.5 90 %
5 25 mole % 0.5 87%

Table -2




Summary

Sr.
) Reported
No. Product Yield M.P.
M.P.
HyC 169°C — 169°C —
. a W 90 % 170°C 170°C
\H 0 NH,
Cl
212°C - 212°C -
85 %
2 213°C 214°C
212°C - 213 | 222°C - 224
84 %
3 °C °C
hoC 250°C — 254°C —
: « 80 %
4 Vi W 252°C 256°C
\” o NH,




O
I,
N .
O
HyC 234°C - 234°C —
N 89%
5 N4 | N 236°C 236°C
hY o NH,
H
Cl
6 "5 - 90% 217°C —
J XN NA
| 219°C
N o) NH,
H
O/CH3
7 HaC 90% 207 °C — 209 | 208 °C - 210
NV 0 0
N/ | \N C C
\H 0 NH,
Conclusion

In conclusion, the study described in this project is about an efficient, rapid,

and convenient synthesisof pyrano[2,3-c]pyrazole in a one-pot, four component

reaction strategy using nontoxic, and easily available Sodium Benzoate (20mol%)

as catalyst in water at R. T. The present method offers several advantages

including higher yield and easy experimental workup procedure. Also one pot

condensation, Easy workup procedure and high yield addresses towards green

approach of this reaction.
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Introduction

Unsaturated benzopyran derivatives, generally known as chromenes, form
the fundamental unit of many biologically active natural products as well as
synthetic therapeutic agents. The chromene nucleus is generally regarded as a
privileged skeleton in medicinal chemistry. Due to oxygen atom presence in the
structure, chromenes acquires broad pharmaceutical significance. Basically
chromenes are the unsaturated form of chromons. 2H-chromene and 4H-chromene
are the two major core structures which are present in most of the naturally
existing synthetic compounds. It exists in two isomeric forms, 2H-chromene (1)
and 4H-chromene (2) that can be distinguished by the site of unsaturation shown in

figure below.

1 2

Further, fusion of benzene or naphthalene to the different sites of the
chromenes ring results in various benzo and naphthochromenes, generating diverse
molecular structure. Pyran derivatives are one of the most common compounds
present in various biologically active natural and synthetic products. Among them,
functionalized chromenes (benzopyrans) are also an important class of compounds,
which constitute the structural unit of series of biologically active natural products

and drugs. Chiefly, among various chromene derivatives, 2-amino-4H chromene




with cyano-functionality has potential applications in the treatment of rheumatoid,
psoriasis, and cancer. Other properties such as laser dyes, optical brighteners,
fluorescence markers, pigments, cosmetics, and potent biodegradable
agrochemicals are well known for decades.

Pyran derivatives are one of the most common compounds present in various
biologically active natural and synthetic products. Among them, functionalized
chromenes (benzopyrans) are also an important class of compounds, which
constitute the structural unit of series of biologically active natural products and
drugs . Chiefly, among various chromene derivatives, 2-amino-4H chromene with
cyano-functionality has potential applications in the treatment of rheumatoid,
psoriasis, and cancer. Other properties such as laser dyes, optical brighteners,
fluorescence markers, pigments, cosmetics, and potent biodegradable

agrochemicals are well known for decades.

HA14-1 anticancer Anticancer

Some Natural product containing Chromene Skeleton




General Experimental Procedure for Tetrahydrobenzo[b]pyran

0 ﬁ N
~ s PN e
—R
= HaC CHy §O N// Ert(—l:fflﬂunxOI
H,;C
Aldehyde Dimedon Malononitrile Tetrahydrobenzo[b]pyran

Aromatic aldehyde (10 mmol) and malononitrile (10 mmol) was added to a
mixture of Dimedon (10 mmol) and catalytic amount of TBAB (15mol %) in
ethanol (10 ml). The reaction mixture was refluxed for appropriate time. Solid is
precipitated after some time (in some cases), After completion of reaction as
confirmed by thin-layer chromatography (TLC) using eluent n-hexane—ethyl
acetate (8:2) the reaction mixture was cooled to room temperature and poured onto
crushed ice (50 ml). The product was collected by filtration, washed with water,
and dried to give the corresponding derivatives of Tetrahydrobenzo[b]pyran and

crystallized from ethanol.




Result and Discussion

Optimization study of solvent and amount of catalyst is done by taking an
ideal  condensation reaction of malononitrile, Benzaldeyde and Dimedon in

presence of suitable solvent and TBAB as catalyst at different condition.

Q N
N I | N N TBAB
H + —_—
\ — R Solvent
= H 3C CH3 §O N// Diff. rea?tic\)/necrc]ndition

H5;C

Reaction carried out by using solvents acetonitrile ,ethanol, ethanol: water
(1:1), methanol, water and solvent free condition at different temperature condition
but best results are obtained by using ethanol as solvent at reflux temperature.
(table no. 1) also the amount of catalyst TBAB used is 5 mole%, 10 mole%, 15
mole%, 20 mole%& 25 mole% best result are obtained by using 15 mole % of
TBAB as catalyst so synthesis of various derivatives is carried out by using 15

mole% of TBAB (table no. 2)




Optimization of Solvent

Sr. o Reaction
Time In . ]
No Solvent _ Condition Yield
Min

1 Ethanol 240 R.T. 70 %

2 Ethanol 35 Reflux 85 %

3 Ethanol: Water (1:1) 60 Reflux 49 %

4 Acetonitrile 120 Reflux No reaction
5 Methanol 60 Reflux 73%

6 Water 100 Reflux No reaction
7 Solvent free 2 60 °C No reaction

Table -1




Optimization of amount of catalyst TBAB

Sr.
Time in _
No Amount of catalyst TBAB _ Yield
min

1 5 mole% 80 75 %
2 10 mole% 60 77 %
3 15 mole% 35 85 %
4 20 mole% 40 80 %
5 25 mole % 40 82%

Table -2




Summary

Sr.
) Reported
No. Product Yield M.P.
M.P.
233°C - 233°C -
. 85 % 234 °C 234 °C
228°C — 228°C —
85 %
2 230°C 230°C
212°9C - 213 | 212°C - 213
84 %
3 °C oC




234°C -

70 % NA
235°C
190°C - 190°C -
83%
192°C 192°C
80% 217°C - 214°C —
219°C 217°C
80% 207 °C — 209 | 205 °C - 206
°C °C




Conclusions

1. Present method offers several advantages including higher yield and easy
experimental workup procedure. Also one pot condensation, Easy workup

procedure and high yield addresses towards green approach of this reaction.

2. The study described in this project is about an efficient, rapid, and convenient
synthesis of tetrahydrobenzo[b]pyran in a one-pot, three component reaction
strategy using nontoxic, and easily available TBAB (15mol %) as phase transfer

catalyst in ethanol at Reflux condition.
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