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Abstract 
The Physiochemical properties of gum 
karaya collected from Gadchiroli District of 
Maharashtra were studied. The following 
results are obtained for the gum karaya 
sample. Moisture (12.47%), solubility at 300C 
(17%), melting point temperature (237-
2410C), tannin (0%), relative density varies 
from (1.0010-1.0070) for 0.2-1.0% 
respectively, relative viscosity varies from 
(12.26-16.58) for 0.2-1% respectively pH 
varies from 4.27-4.49 for 1 and 5% 
respectively. 
Keywords: Physio-Chemical studies, Gum 
Karaya, Gadchiroli, Maharashtra 
 
Introduction  
Gadchiroli is one of the triabl district of 
Maharashtra state which is situated in the 
South-Eastern corner of Maharashtra. It lies 
between 19031' & 19045'N latitude and 80045' 
longitude. The geographical area of Gadchiroli 
district is 14412 Sq.Km. where 11694 Sq.Km. 
land is included in the reserved forest category 
which consists of various medicinal plants.  

 Karaya (sterculia urens) is a plant 
species in the family of Malvaceae. Karaya is 
native to India. It is distributed in India (Asam, 
Bihar, Eastern and Western Peninsula, North-
East of Belgaum, Maharashtra and southern 
Gujrat)1. 

 The gums are harvested from the stems 
and branches of the resource gum trees as dry 
exudates2. Gum Karaya is the least soluble gum 
due to its acid stability, high viscosity and 
suspension properties. Gum karaya is well 

suited for stabilizing low pH emulsions such as 
sauces and dressings3. The gum particles do not 
dissolved in water but adsorbed water and swell 
extensively to more than 60 times the original 
volume. To produce viscous colloidal sol. The 
swelling behavior of gum karaya is caused by 
the presence of acetyl groups present in its 
structure4.  

 The gum varies in colour from white to 
pale yellow depending upon the quantity of 
tannin present in the sample. White colour 
indicates the absence of tannin in gum samples. 

1  Kumar, V. Phytosocialogical study of 
Waghai Forest Range in Dang District, 
South Gujrat, India (2016) 

2 FAO Gums, resins and latexes of plant 
origin. Non-wood Forest products 6. Rome: 
Food Agriculture organization of the United 
Nations, M-37 (1995) 

3 Verbeken, D., Dierckx, S., Dewettinck, K . 
Exudate gums: occurrence, production, and 
applications. Appl. Microbial. Biotechnol.. 
63:10-21 (2003) 63:10-21 

4 D Le Cerf; F Irinei; G Muller. Carbohydrate 
polymer, 1990, 13, 375-386 
 
Experimental 
Gum tapping and sample collection 
Tapping of gum from tree is done by blazing 
and stripping of the tree bark. Maximum 
amount of gum produce within first 24 hours 
blazing and continues for two days. Which 
solidifies in the form of gum tears. These solid 
tears in the form of dry nodules are collected as 
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the samples in clean and dry well washed 
borosil container with stopper.   
Preparation of Samples 
The dried samples hard nodules were further 
ground and converted into fine powder which 
should pass 0.4 mm mesh screen. The prepared 
samples were kept in tight containers and stored 
at room temperature until required for 
subsequent analysis5.  

Moisture Contents 
 For moisture content take 5.0 gm ground 
sample keep it on air over for cooling before 
weighing. Moisture contents is expressed as 
percentage of mass which loss original mass. 

Solubility 

 The gums are uncrystalizable, therefore 
determine at room temp 300C by adding 10 mg 
of sample to 10 cc of distilled water leaving the 
mixture overnight6.  

Melting temperature 
 1 gm of ground sample is taken in glass 
capillary tube & the melting point temperature 
determine rapidly until reproducibility. 

Tannin Content 
0.1 CC FeCl3 solution was added to 20 

cc of 2% aqueous solution of gum sample and 
mixture is centrifused – absence of black 
precipitated indicated the absence of tannin7. 

Relative Density  
 Density measurement is done at 300C by 
using density bottle with capacity of 25 cc for 
this purpose 0.2, 0.4, 0.6, 0.8 and 1.0% (w/v) 
sample in aqueous solutions are used. 
Relative Viscosity 
 Relative viscosity of gum sample is 
measured in filtered 0.2, 0.4, 0.6, 0.8 and 1.0% 
aqueous solution using U shaped viscometer8.  

5  Yusuf A.K. studies on                   
(Baganuwa) JORIND (2011) : 10-17 

6  Carier S.J. Great Britain: Pharmacy Pitman 
Press; solution. In : Tutorial. (2005) 

7 FAO. Compendium of food additive 
specifications addendum 7. June 1999, Rome. 
(1999) 

8 AOAC; Association of official 
analytical chemists, official method of Analysis, 
15th Ed, Wasington DC. (1990) 

pH 

 pH of 1% and 5% aqueous gum solution 
(w/m) is calculated by using glass electrode 
digital pH eter, 10%, 15%, 20% & 25% these 
percentage from sol. Thus pH not detected. 

Result and discussion 
Table  1- Physico-chemical parameters obtained 
for the karaya Gum. 

Physico-Chemical Parameters Values 

1. Colour   White 
2. Odour   Odourless 
3. Test   Testless 
4. Moisture  12.47% 
5. Solubility (300C)  17% 
6. M.P.   2370C - 2410C 
7. Tannin   0% 

 

Table 2- Variation in density with concentration 
of gum sample (at 300C) 

Sr. No.  Concentration  Density 

1  0.2%   1.0010 

2  0.4%   1.0013 

3  0.6%   1.0020 

4  0.8%   1.0043 

5  1.0%   1.0070 

 

Table 3- Variation in relative viscosity with concentration 
of gum samples (at 300C) 
Sr.No.    Different Concentration of      Variation in  

Gum Sample            Relative Viscosity 
  
1        0.2%   12.26 

2        0.4%   13.18 

3        0.6%   14.15 

4        0.8%   15.29 

5        1.0%   16.58 

 Table 4- Variation in pH with different 
concentration of Gum sample (at 300C) 

  pH  Value 

  1%  4.27 

  5%  4.49 

  10%  N.D. 

  15%  N.D. 

  20%  N.D. 

  25%  N.D. 

  *N.D. – Not detectable 
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Conclusion  
 The gum karaya exudates collected from 
Gadchiroli (Maharashtra) are tasteless and 
odourless nodules or lumps. The gum samples 
are found to be water soluble at warm condition 
which form viscous solutions indicating that 
they are natural gums of the hydrophilic colloid 
group.  

 The greater solubility of these gums 
indicates the absence of cross linking between 
polymeric chains. The density measurement 
suggests degree of compact packing of macro 
molecules in the gums. The melting point 
temperature ranges of 2370C-2410C indicates 
that the gum samples are of good thermal 
stability. 
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ABSTRACT  

Society changed when it entered the 21st century when technological gadgets like the computer and 
tablets made our society technologically dependent. English is one of the most important languages 
which have played role in the process of globalization and knowledge explosion. It is the most common 
means of communication throughout the globe. This is why it is termed as Link language. To teach 
English and develop English language skills various approaches and methods are in use in our country. 
But most of them are traditional, less interesting, ineffective as well as less motivating. So, it is 
necessary to use modern approaches and tools of ICT (Information and Communication Technology) to 
develop better understanding and acquisition of basic skills i.e. LSRW (Listening, Speaking, Reading 
and Writing) of English language among the students 

Keywords: ICT, Social media, MOOCs. 

 

I. INTRODUCTION 

 Nowadays the English language is gaining popularity all over the world. English language regarded 
as language of International communication, International, universal, global and lingua franca for an 
increasingly widening circle of representatives of different countries (Kachru B.,1986). 

 The modern age is termed as the era of knowledge explosion. This explosion has become possible 
due to the progress of science and technology. Each and every aspect of human life has changed due to 
the effects of science and technology. The use of science and technology in the field of communication 
has revolutionized the whole world. Use of modern technological tools has led to the rise of ICT 
(Information and Communication technology.) Now ICT is being used in a number of fields like, health, 
entertainment, games and sports, transportation, education, industries, fashion designing, textiles, 
agriculture etc. With a single click, we can get exchange a lot of information of the world due to the use 
of ICT. The field of education is not untouched by the ICT. Now we cannot imagine education without 
the use of Information and communication Technology. It has made exchange of thoughts, ideas, 

mailto:s.b.kishor.spc@gmail.com
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experiences and feelings easier. With the help of ICT a lot of persons can get education and training 
simultaneously at low cost. Now ICT is being used in all the aspects of education. Use of computers, 
Internet, television, radio, projectors and mobile phones, e-mail facility, online audio and video 
conferencing as well as new applications has made the Teaching Learning Process and Training 
attractive and convenient. It is also helpful in saving time, energy and money. So, we can say that ICT is 
playing the most important and pivotal role in Teaching Learning Process. Hence it is also playing an 
important role in the learning of language, especially English Language Learning. 

II. Importance of ICT 

 Computers can also have a negative effect on teaching, especially if teachers do not know how to 
use them. Mary Burns (2010) explains that in order for computers to have a positive effect on teaching, 
teachers must have the knowledge needed for handling them. Burns‘ article uses the results from two 

reports from The Chronicle of Higher Education and Walden University which stated that only 39 % of 
the teachers reported moderate or frequent use of technology in the classroom. The reason seemed to be 
a lack in education. According to Burns (2010), a ―technology professional development framework‖ for 

teachers, called the 5Js, can result in better use of computers and a positive effect on teaching. The 5Js 
are described as following: (1) job-related; computer use should be planned according to the goal/s of 
the lesson, (2) just enough; teachers should prioritize knowing ―just enough‖ to help them complete the 

task, (3) just in time; professional development should support teachers‘ learning when they are ready to 

both learn and apply what they learn with students, (4) just in case; teachers should be aware of that 
computers can break and therefore plan a ―just in case‖ task and (5) just try it; teachers should apply 

what they have learned and communicate their experiences with both co-workers and coaches (Burns 
2010). Burns‘ concludes by stating that the 5J approach is an effective development framework that 
ensures that computer use will have a positive effect on teaching as it makes sure that teachers are well 
prepared for computer use. 

 Some of the important ICT tools and applications used in the field of English Language 
Teaching are following:- 

(i) Computers: This is the most important tool of information and communication technology and 
backbone of modern human life. All the modern communication process are impossible without the use 
of computers. It is helpful in storing, preparing, collecting and preparing of data for communication. It is 
helpful in the development of listening and speaking skills. It is helpful in English language speaking 
and listening skills. 

(ii) Overhead projector: It is an important tool of displaying information and processes to a large 
number of people simultaneously. It can be used in teaching and training of personnel. Prepared forms 
of information are easy to display with the help of over head projector. 
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(iii) Internet: It is the most important facility of communication.  All the modern communication takes 
place through this. It has made the communication facility very fast, convenient, economic, and 
attractive. There are lots of facilities available for communication on internet. Like Social Media.  
 Social media:  Social media has become an important tool of communication. It provides a 
platform for sharing thoughts and ideas. Blogs are made on it. Students can add themselves with the 
English language learning groups and take advantage of sharing information. Lots of social sites are 
available on it like, Face book, Twitter, Instagram etc. It is very helpful in learning situational language. 
 In the last few years, in the area of online teaching and learning a new technologically innovative 
methodological approach has come into play with significant acceptance in different areas of study, 
namely, MOOCs (Massive Online Open Courses).  
 MOOC have three distinctive features: (a) they are Internet-based courses containing audiovisual 
teaching/learning material that are meant to be used totally online, (b) they are free, (c) they are massive, 
that is, they have been conceived so that huge numbers of users can be studying them simultaneously 
without need of personalized teacher assistance. This last aspect (the fact that they are massive) 
constitutes one of the most distinctive features of MOOCs they represent an innovative teaching and 
learning methodology. 
 
MOOCs appear to have great potential for self-directed English language learning as:  

(a) There is a possibility for the use of audiovisual materials;  
(b) The use of the Internet allows oral and written interaction between language learners at the 
same proficiency levels;  
(c) They favor collaborative learning;  
(d) They allow language learners to proceed at their own pace 

  
 We cannot think of better educational environment without a better teacher. In earlier times the 
teacher was the focal point of education, but now the role of teachers has changed a lot. He is considered 
as a guide and friend of students who helps in learning, does not provides knowledge. To teach better a 
teacher need to be update with the changes. 
 
(i) It is helpful in the professional development of the teachers. A teacher can learn various language 
skills with the help of information and communication technologies. He can do various certification 
programmes in English language teaching run by the famous educational institutions like Cambridge 
University, British Council etc. These programmes help in enhancing his capacity to teach English 
language and to make his subject content easy, economic and more understandable. 
 
 (ii) A teacher can increase his domain of Knowledge English language with the help of e-journals, e-
magazines and e-library that can be achieved only through the use of ICT.  He can also participate in 
discussions and conferences with the experts of his English language teaching to improve his knowledge 
and skills ELT through audio and video conferencing. 
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(iv) ICT helps a teacher to learn innovative methods of teaching. He can work with the students on 
various project and assignments. It also helps him in providing teaching contents, home works etc. 
 
 (v) He may participate in various in-service training programmes and workshops which are essential for 
his professional development with the help of information and communication technologies. 
 
(vii) ICT helps a teacher to guide his students about the English language learning materials available on 
internet, e-books, e-journals, e-magazines and social sites like linked-in which are helpful in better 
learning of English language skills. 
 
(viii) ICT also helps him framing curriculum of English language learning. He can study curriculums 
ELT of different countries to study their pros and cons, challenges as well as sociological and 
psychological issues related to English language learners. All these things helps him in framing a 
curriculum that leads to achieve the aims and objectives of English language teaching. 
 
Limitations of ICT tools: Though ICT tools are very helpful in the teaching and learning of English 
language, still these tools have some limitations. Some of the limitations are discussed below:- 
 
(1) Often student fail to learn the targeted objectives of the English language teaching. 
 
(2) Due to freedom of time and space often students become careless about their targets and indulge 
themselves in meaningless works. 
 
(3) Repeated use of recorded programmes creates boredom in the students that leads to the problem of 
indiscipline in the classroom. 
 
(4) Most of the times students remain passive and inactive in the teaching learning process because they 
get less opportunities to participate actively in the teaching learning process. 
 
(5) The use of ICT tools needs technically trained teachers that lacks and create problems in the TLP. 
 
III. Conclusion 

From the foregoing it can be concluded that in the modern scientific-methodical literature, computer 

technology in English language teaching: fully implement the principle of clarity in teaching; provides training 

tailored individual characteristics of students; maximize the use of analytical and imitative abilities of students; 

to fully mobilize their internal resources; to create conditions to control the formation of speech skills and 

abilities; to ensure self-control 
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Abstract 
 Social networking is the use of internet-based social media programs to make 
connections with friends, family, classmates, customers and clients. Social networking can occur 
for social purposes, business purposes or both through sites such as Facebook, Twitter, 
LinkedIn, Classmates.com and Yelp. Social networking is also a significant target area for 
marketers seeking to engage users. Social media's role in helping businesses is significant. It 
facilitates communication with customers, enabling the melding of social interactions on e-
commerce sites. Its ability to collect information helps focus marketing efforts and market 

research. It helps in promoting products and services, as it enables the distribution of focused 

timely and exclusive sales and coupons to would-be customers. And it can assist in 

relationship building, such as through loyalty programs linked to social media. 
 In this paper review regarding the impact of social networks on Adolescents was 
provided with the data studied among the students in SP College, Chandrapur. 
 
Introduction  
 Today’s world is a global village. Everyone is connected to one another in this vast 

network generated by the Internet. As said by Marshall McLuhan, a philosopher of 
communication theory, “The new electronic independence re-creates the world in the image of a 
global village.” This electronic independence is inherently dependent upon the Internet. It 

illuminates the lives of thousands of people by spreading knowledge internationally, thereby 

making us global citizens. Humans are social animals. We always like to remain in some group 
or another, and we prefer to follow what this group does. All of our traditions and cultures are 
the product of this group-oriented facet of human nature. A well-known American psychologist, 
Abraham Maslow, stated in his “Theory of Motivation” that the social need of human beings is 

the third most important requirement after our physical and safety needs — the third tier in his 
hierarchy of needs. Even our self-esteem comes after this social dependence. This is the main 
reason billions of people use social networking to stay connected, make friends and satisfy their 
social needs.  
 As of 2015 the world’s largest social networking company, Facebook, has 1.49 billion 

active users, and the number of users is increasing every year. One of the most interesting things 
to look at is the increasing number of student users on such social networking sites. As per the 
survey conducted by Pew Research Centre, 72 percent of high school and 78 percent of college 
students spend time on Facebook, Twitter, Instagram, etc. These numbers indicate how much the 
student community is involved in this virtual world of social networking. 
Social Media Enhancing Teaching and Learning process 
The use of social media in education provides Adolescents with the ability to get more useful 
information, to connect with learning groups and other educational systems that make education 
convenient. Social network tools afford Adolescents and institutions with multiple opportunities 
to improve learning methods. Through these networks, you can incorporate social media plugins 

http://www.jetir.org/
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that enable sharing and interaction. Adolescents can benefit from online tutorials and resources 
that are shared through social networks. 
           Learning colleges have the ability to connect with Adolescents through social media 
networks such as Facebook, Google Plus groups, and YouTube. These channels can be used to 
communicate campus news, make announcements and provide Adolescents with useful 
information. This builds engagement between the College and Adolescents which help tackle 
many student issues through the group interactions. Institutions can share supportive and 
positive posts that reach all Adolescents that are connected to the networks and pages. You can 
initiate hashtags on social media to engage Adolescents and online discussions that are helpful. 
Video is a prominent tool in social media trends that are effective and you can use it to share 
useful videos that inspire Adolescents and help them in their course subjects.  Through social 
mediums such as YouTube, Facebook or Instagram live video the engagements between 
Adolescents and the institution can be sustained. It is advisable to be selective about which 
social platforms to use for the best practice. 
 
Impact of Social Media on Curriculum  
 The preceding information demonstrates the heavy usage of social media amongst 
college Adolescents, as well as young adults. Social media brings a variety of positive impacts to 
the life of a college student. 
 
Characteristics of Curriculum based on Social Media 

It allows Adolescents to communicate and interact with each other. They can make plans, 
discuss homework, send class notes, etc. through the social media’s messaging section. 

Platforms such as Twitter, Instagram and Facebook allow Adolescents to voice their 
opinion on anything that is going around the world. Adolescents have their own accounts and 
can do what they want with it. They can post their views whenever and however they want 
to.Adolescents have their own accounts and can do what they want with it. They can post their 
views whenever and however they want to.Adolescents can stay up to date with current news 
and events that are occurring around the world.Specifically on Twitter, there is a “Moments” 

section that includes subunits titled “US News,” “World News” and “Today.” Lastly, others can 

go to these platforms for motivational purposes. 
Negative Impacts of Social Media 
         Before diving too deep into the world of social media, perhaps you should consider some 
of these possible pitfalls. 
Backlash 
      A joke among friends is one thing but a joke with the world at-large is much different. When 
potentially offensive content is posted online, the amount of feedback can be excessive and is 
often brutal. This is particularly true with highly opinionated subjects like politics and religion. 

This backlash can also have a long-term impact on a person's future, especially in a 
world that has fallen prey to over-sharing. Even high school Adolescents are learning that 
comments they post on social media can influence whether a college approves their 
application for admission.  

 
Cyberbullying and Crimes against Children 
         Use of social networks may expose individuals to other forms of harassment or even 
inappropriate contact. This can be especially true for teens and younger children.  It is often 
levied more harshly against young females than males and, unlike traditional bullying, it is not 
limited to physical interaction. Cyberbullying can happen 24 hours a day, every day of the week. 
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Time Waster 
Business Insider reports that social media is the most popular use of the Internet - 

surpassing email - and smartphones and other mobile devices seem to be the driving force 
behind this trend since 60 percent of the traffic is from a mobile source. 
The GlobalWebIndex poll shows that 28 percent of the time spent online is on social networks. 
With these type of numbers, some of the time spent on social media occurs at work. When these 
visits are for non-work related activity, it can cost companies money through lost productivity. 
A report on Forbes states that 89 percent of responders admitted to wasting time on social media 
while at work. 

 
Findings 

As stated earlier, a case study was taken among 37 Adolescents of B. Sc. I (Information 
Technology) , by distributing the form with the questions  based on following points to 
understand the impact of Social Networking in learning process. Here are the findings of studies, 

 
Saves Time  

 High Learning Retention 
 Motivation Improves  
 Confidence level grows 
 Better understanding of concepts 
 Teaching material of Class can be sharable etc 

 Some of the respondents opined that they were feeling more motivated then before in 
such type of teaching in the classroom rather than the stereotype 45 minutes lecture. They were 
of the view that this type of learning process is much more effective than the monotonous 
monologue classroom situation where the teacher just lectures from a raised platform and the 
Adolescents just listen to the teacher.  
 
Conclusion of the Review  

In order to conclude we will try to proceed to synthesize from a general viewpoint the 
results obtained, taking into consideration the relevant aspects of our study. The results provided 
by both the quantitative and qualitative analysis obtained will be exposed especially regarding 
those aspects which are related to The impact of Social Networks among the Adolescents and its 
impact in Education. Because networking and online social communities are so widespread, 
several studies have looked at the effects of social networking. A common complaint, 
highlighted on debate.org, suggests social media is making us less social and more aggressive.  

When using any social media platform, take responsibility for your own safety and never 
join a group just because it is trendy or all your friends are doing it. In evaluating the advantages 
and disadvantages of social networking, it's best to err on the side of caution and protect your 
privacy. Be careful with what you post and treat others as if you were in a face-to-face situation. 
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ABSTRACT:   
 

Blockchain is buzzword in fact technology that will going to change the way we do contracts 
yes “Smart Contract” will take over because of its decentralized system that exists between all 
involved parties, it will eliminate middleman (intermediaries) and saves time and conflicts. 
This technique will be faster, cheaper and highly secure than traditional systems which has 
many flaws. We would like to explore various possibilities for making contacts smarter with 
Blockchain which would ensures high temper proof security and to avoid various problems 
associated with contacts which ultimately may remove role of lawyer to prove its originality. 
 

Keywords: Blockchain, Bitcoin, Smart Contract, Organizations, Internet, Government, Real 
Estate, Insurance, supply chain, Ethereum 

 

[1] INTRODUCTION  

The biggest advantage of Blockchain is its decentralized system which contains digital 
ledger which has records called as blocks, which are linked and secured with cryptography, 
thus can be called as distributed ledger of blocks which are managed by a peer-to-peer 
network collectively following certain protocols for validating each new blocks i.e. 
transactions. Blockchain-based smart contracts will promise to improve upon traditional legal 
contacts by validating and verifying the conditions of a contract to make it full proof, temper 
proof system which can be used by various organizations, government, Banks, Insurance 



SMARTER IMPLEMENTATION OF BLOCKCHAIN FOR SMART CONTRACTS 

Dr. Ajay Kushwaha, Dr. S. B. Kishor, Girish Kumar, Namarta Vij 
 

2 

 
Figure: 1. Illustration of Smart Contract (Courtesy: Blockchainhub.net) 

Smart contract was introduced before bitcoin was created and it was first used by Nice 
Szabo in 1997, he is a Computer Scientist, law scholar and cryptographer, he wanted to use a 
distributed ledger to store contracts. 
 

[2] WHAT ARE SMART CONTRACTS 

Smart contracts are just like normal contracts in the real world. The only difference is 
that they are completely “digital”. Infact a smart contract is actually a tiny computer program 
that is stored inside a Blockchain. Smart contracts may help for exchange of money, shares, 
property, agreements, shares, or anything of value which requires transparency, conflict-free 
way to avoid any kind of middleman which requires trust. 

Best way to understand smart contracts with following example where you want to buy 
a property/land what you need to do any relay upon. You will be dependent on people who 
introduced you to property, their owner, surrounding people straying at property place, also 
you will be depend upon lawyers, notary officer, land record office and officers and then you 
will pay as per the documents and proof provided by them during the purchase and you need 
to wait to get your physical document of contract/agreement against your paid money. Here 
there might be probability of fraud could happened if anyone involved during transaction is 
hiding truth about property or it may be possible of duplicity of contract which may lead to 
huge fraud. 

But with Smart Contract, you just simply need carry transaction by just verifying you 
contract through smart contract which has certain defined set of rules if it agreed upon the 
ledger is updated with new property owner name and saved into distributed decentralized 
ledger which is available for verification by various parties, government which cannot be 
further modified or alter without following the whole procedure and also it must be agreed 
upon by all authorities. More so, smart contracts not only define the rules and penalties 
around an agreement in the same way that a traditional contract does, but also automatically 
enforce those obligations. Three steps procedure to make a smart contract suggested by 
blockgreeks.com is given below. 
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Figure: 2. Three step procedure to make Smart Contract (Courtesy: blockgreeks.com) 

 Smart contracts computer programs can be written on the Ethereum blockchain. Smart 

contracts can be encoded on any blockchain, but Ethereum is mostly used since it gives 

unlimited processing capability. 

  
Figure: 3. An example of smart contract on Ethereum (Courtesy: https://www.ethereum.org/token 

 

[3] CAPABILITES OF SMART CONTRACTS 

Smart contracts are capable for tracking performance in real time and also reduced cost 
incurred. Compliance and controlling happens on the fly. In order to get additional 
information about smart contract they need information oracles, which is an agent that finds 
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and verifies real-world occurrences and submits this information to a blockchain to be used 
by smart contracts which feeds the smart contract with external information. 
 Smart contracts are self-verifying which verifies the occurred transaction if valid od or 

not with set of rules to check. 
 Smart contracts are tamper resistant because of implementation of blockchain technology. 
 Smart contracts are self-executing it means they do not need any middleman to execute 

any contract because of Ethereum which enables self-executing functionality. 
 

Smart contracts can also do following needful if they get implemented they are 
1. Reduce reliance on trusted intermediaries. 
2. It heavily reduces the cost of transaction to perform contract happens. 
3. It guarantees a greater degree of security as it is blockchain based technology. 
4. It will turn all legal obligations into automated processes. 
5. Rather than trusting system, people, government, organization, etc. it can build 

trust on decentralized ledgers which is universally accepted and verified. 
 

 
 
 
 

 
 
 
 
 
 
 
 
  
 
 
 

Figure: 4. working of smart contract (Courtesy: https://blockgeeks.com/guides/smart-contracts/) 

 
[3.1] Traditional Vs Smart Contracts 

The core of contract is that it formalizes an agreement between one or more parties. Parties to 

the agreement usually commit to performing some action in exchange for something of value, 

which is contract language is called as consideration. In general, one party performs a service 

or provides a good and other party do payment in exchange for receiving good or services. 

Following are major difference between traditional contracts and smart contracts. 
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Traditional Contracts Smart Contracts 

Traditional contracts are often manual and it 

can be done on piece of paper in form of 

agreement, contract which is duly signed by 

legal authority for its validity and 

verification. 

Smart contracts are new form of contracts 

which are often done or supposed to be done 

digitally which does not involves any kind of 

middleman where contracts are digitally 

verified though a program which is digitally 

shared in decentralized ledger digitally. 

Traditional contracting generally involves 

one or more companies, a gaggle of lawyers 

and several rounds of negotiations, back and 

forth drafting phases, and then the often 

lengthy administration of the finalized 

agreement.  

Smart contracts are so named because, as 

with many technology-derived solutions, 

they are the product of computer 

programming. These computer programs, 

also called blockchain contracts or digital 

contracts, create and enforce an agreed upon 

performance between two parties, much like 

the traditional counterpart. 

The outcome of the negotiations and 

drafting process is always a detailed 

document that is signed by all relevant 

parties, and it often contains various 

attachments, addenda, and amendments. 

Smart contracts are computer-generated and 

thus it is the code itself that explains the 

obligations of the parties. In many cases, the 

parties to a smart contract are essentially 

strangers on the internet bound by this 

digitally-produced but binding agreement.  

Prior to the digital age, there were paper 

copies of these agreements that were stored 

in file cabinets, but nowadays, most versions 

are no doubt created and stored 

electronically, ideally in a sophisticated 

contract management system. 

The goal is obviously to facilitate business 

arrangements without the formality and cost 

associated with the traditional route. 

Table: 1. Comparison of traditional contract and smart contracts.  

 

[4] TYPES OF CONTRACTS 

Blockchain and smart contracts have the potential to disrupt many industries including, 
real estate, supply chain, insurance, energy, e-government, telecommunication, music & film, 
art world, mobility, education and many more. A smart contract uses cases range from simple 
to complex which is shown below. 
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Figure: 5. Smart contract use case from simple to complex (Courtesy: http://usblogs.pwc.com/emerging-

technology/how-smart-contracts-automate-digital-business//) 

 
 
 
 
 
 
 
 
 
 
 
 

Figure: 6. Sample use cases for smart contracts (https://blockchainhub.net/blog/infographics/smart-

contracts-explained/) 

[4.1] Supply Chain 

Smart contracts will be useful in supply chain which is hampered by paper-based systems, 

where forms have to pass through numerous channels for approval, which increases exposure 

to loss and fraud. The Blockchain nullifies this by providing a secure, accessible digital 

version to all parties on the chain and automates tasks and payment said by Jeff Garzik’s. 
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[4.2] Real Estate 

With smart contract you can get more money in real estate deal because it eliminates the 

middle man which cuts the additional cost required for either buying or selling because all 

payment will be done through bitcoin and encode your contract on the ledger. Everyone sees, 

and you accomplish automatic fulfillment. Brokers, real estate agents, hard money lenders, 

and any associated with the property game can profit. 

[4.3] Insurance 

Insurance sector can use smart contract to verify the claims raised by customers for settlement 

which can be verified by insurance companies either on vehicle, etc. Smart contract will 

provide valuable information about different related thing like whether conditions, road 

conditions, vehicle information, etc. to settle the claims. 

[4.4] Government 

Almost all kind of government sector work can be taken into smart contract For example. 

Voting system which is very rigged, complex and vast system which required temper proof, 

accurate result oriented can be made using smart contracts were ledger-protected votes would 

need to be decoded and require excessive computing power to access. No on has that much 

computing power, so it would need God to hack the system. With smart contracts, volunteers 

can transfer voting online and mass people can participate in voting to choose better 

government. 

[5] CONCLUSION 

All though success of Smart Contracts heavily depends upon the research and new 
methodology and technology improvement to implement smart contracts all most all possible 
contracts, agreements which makes it temper proof and highly secure. No doubt to say that 
smart contracts as wave of future which is surely going to replace all traditional way of doing 
contracts. Smart contract may make sense for brief, one-off transactions, but for longer 
relationships and high value deals, it is still unlikely that businesses would be willing to go 
for smart contracts rather than traditional one. Future is near to see involvement of 
government and judicial system to make smart contract mandatory in order to make corrupt 
free governance which is still depends upon wiliness of state of mind of people who are in 
power.  
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jkeHkkÅ :bZdjkaps Hkkjr NksMks vkanksyukrhy ;ksxnku                           
                                                    MkW- iq:”kksRre ekgksjs 

Lkjnkj iVsy egkfo|ky;] paæiwj 

       Lokra«;klkBh izk.kkph ckth yko.kkÚ;k o dkexkj {ks=kr drZ̀Ropk Mksaxj mHkk dj.kkÚ;k jkeHkkÅ 

:bZdjkapk tUe 8 tkusokjh 1895 jksth dksYgkiwj ftYgkrhy] bpydjath rglhyhrhy  ^:bZ* ;k xkoh 
>kyk-1 R;kaP;k ofMykaps uko l[kkjkeiar ckth dqyd.khZ o vkbZps uko vkuanhckbZ gksrs- l[kkjkeiar 

dksYgkiwj laLFkkukP;k ‘kkgw egkjktkaP;k injh i’kqjksx fpfdRld Eg.kwu dke djhr gksrs- uksdjhr vlrkauk 

l[kkjkeiarkuk R;kaP;k ^:bZ* ;k xkoph 16 ,dj tehu buke feGkyh vkf.k Eg.kwu iq<s rs dqyd.khZ ;k 
ukok,soth ^:bZdj* ;k ukokus vksG[kys tkow ykxys- jkeHkkÅaps ‘kkys; f’k{k.k dksYgkiwjyk jktkjke 

gk;Ldwy e/;s >kys- jktkjke gk;Ldwy e/;s f’kdr vlrkaukp jkeHkkÅauh fo|kF;kZaph la?kVuk LFkkiu dsyh 

d:u pGoGhyk lwjokr dsyh- fczVh’kkaPkk o laLFkkukP;k egkjktkapk jks”k iRdkjkok ykxsy ;k Hkhrhus R;kauk 
gk;Ldqy e/kwu dk<.;kr vkys-2 iq<s rs f’k{k.kklkBh iq.;kyk vkys- iq.;krP;k izfl/n ^QX;Zqlu 

egkfo|ky;krwu inohps f’k{k.k iw.kZ dsys-  ukxiwjP;k ekWjhl dkWyste/kwu R;akuh ,e-,- bfrgkl o vFkZ’kkL= 

fo”k;kr inoh feGoyh- dk;n;kph vkoM vl.kkÚ;k jkeHkkÅauh vykgkckn fo|kihBkrwu ofdyhph lungh 

izkIr dsyh-3 jkeHkkÅapk fookg b-l- 1918yk ukxiwjyk ,dk Jhear dqVaqckr mPp vf/kdkjh vl.kkÚ;k Jh- 
x.kirjko yksFks ¼bZ-,l-lh-½ ;kaph dU;k dq- lqf’kyk fgP;k’kh >kyk- fookgkuarj R;kaps uko bafnjkckbZ vls 

Bso.;kr vkys- jkeHkkÅ o bfnjkckbZaP;k iksVh lgk viR; tUekyk vkyh olar] ‘kjn] e/kqdj gh rhu eqys 

rj dqlqe] ekyrh o ljkst ;k rhu eqyh-4  jkeHkkÅauk iS’;kps ikBcG uOgrs Eg.kwu yXukuarj ofdyh 
djk;ph vlk fu’p; d:u rs ukxiwjyk LFkkf;d >kys- 

     fon;kFkhZ thoukiklwu R;kaP;koj yksdekU; fVGdkaP;k fopkjkaPkk izHkko gksrk- 1920P;k ukxiwj dk¡xzsl 

vf/kos’kukr R;kauh lØh; lgHkkx ?ksryk- R;kaurj 1930 e/;s egkRek xka/khP;k usrR̀okr lq: >kysY;k 
lfou; dk;nsHkax pGoGhr R;kauh lgHkkx ?ksrY;keqGs nksu o”kkZph f’k{kk R;kauk Hkksxkoh ykxyh- egkRek 

xka/kh’kh >kysY;k oSpkjhd erHksnkeqGs 1939P;k f=iqjk vf/kos’kukuarj lqHkk”kckacwuh 29 ,fizy 1939 yk 

Hkkjrh; jk”Vªh; dk¡xzslP;k v/;inkpk jkthukek fnyk- o yxspp 3 es 1939 e/;s ^QkWjoMZ CykWd* i{kkph 
LFkkiuk dsyh-5 jkeHkkÅ lqHkk”kckcwaP;k QkWjoMZ CYkkWd i{kkr lgHkkxh >kys-  

pystko vkanksyu 

      b-l- 1942ps pystko vaknksyu HkkjrkP;k Lokra«; laxzkekrhy vfr’k; O;kid Lo:ikpk ‘ksoVpk 
y<k gksrk- b- l- 1939 e/;s nqlÚ;k egk;q/nkpk HkMdk ;qjksie/;s mMkyk R;kosGh Hkkjrkps OgkWbZljkW; ykWMZ 

fyufyFkxks ;kauh Hkkjr egk;q/nke/;s lkehy vLkY;kph ?kks”k.kk dsyh- ;kosGh R;kauh Hkkjrkr lokZr eksBh 

jktdh; la?kVuk vlysY;k dk¡xzsl’kh fopkjfofue; dsyk ukgh- baXyaMus vkiyk ;q/n gsrw vkf.k Hkkjrkfo”k;h 

vkiyh Hkqfedk Li”V dsY;k[ksjht dk¡xzsl baXyaMP;k ;q/n dk;kZyk ikBhack nsow ‘kd.kkj ukgh v’kh Hkwfedk 
dk¡xzslus ?ksryh- dk¡xzslph enr feGkoh Eg.kwu Hkkjrkyk olkgrhps LojkT; ns.;kl baXyaM opuc/n vkgs 

;kpk iqujZPpkj OgkbZljkW;us vkWxLV 1940 e/;s dsyk- Qsczqokjh] ekpZ 1942 e/;s flaxkiwj o jaxwu gh 
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fczVh’kkph ukohd Bk.kh tikuus ftadyh- vk>kn fgan lsuk o tikuh lSU; HkkjrkP;k flesoj ;sÅu Bsiys 

R;keqGs fczVh’k fparkxzLr >kys- rRdkyhu ifjfLFkrhP;k l[kksy voyksdukuarj  xka/khthaph iDdh [kk=h 
iVyh dh baxztkauk Hkkjr lksMwu tk.;klkBh fuokZfupk b’kkjk ns.;kl ghp ;ksX; osG vkgs Eg.kwu R;kauh 

jk”VªO;kih vkanksyukpk fu.kZ; ?ksryk- lsokxzkeyk HkjysY;k dk¡xzsl dk;Zdkj.khP;k cSBdhr Hkkjr NksMkspk 

Bjko ekaMyk o rks lokZ.kwers ikfjr dj.;kr vkyk- xka/khthuh ;kosGh ßdjk fdaok ejkÞ v’kh ?kks”k.kk dsyh 
o loZ Hkkjrh;kauh ;k vkanksyukr lgHkkx ?;kok vls vkokgu dsys- 

     eaqcbZps dk¡xzslps vf/kos’ku laiowu ukxiwj&fonHkkZrhy usrs ijr vlrkauk eydkiwj LVs’kuoj R;kauk 

vVd dj.;kr vkyh- egkRek xka/khuh Hkkjr NksMks vkanksyu lq: dsY;kuarj  jkeHkkÅauh okrkZgjkauk eqyk[kr 

nsrkauk EgVys ßegkRek xka/kh vkf.k dk¡xzsl i{kkph dk;Zdkjh lferh vkrk lqHkk”kpanz cksl vkf.k QkWjoMZ 
CykWdP;k infpUgkoj pkyr vkgs- b- l- 1939 P;k f=iqjh vf/kos’kukr vkf.k 1940 P;k jkexM ;sfFky 

vf/kos’kukr lqHkk”kckcwauh ts lkafxrys rsp egkRek xka/kh vkf.k dk¡xzslps i{kizeq[k usrs djhr vkgsr-Þ6 iq<s rs 

Eg.kys ßb-l- 1939 e/;s lqHkk”kckcwapk ijkHko >kyk i.k 1942 lkyh o/;kZyk rs fot;h >kysÞ7 rlsp 
ßR;kosGh dk¡xzslus QkWjoMZ CykWd i{kkyk csdk;ns’khj ?kksf”kr dsys ijarq dk¡xzsl ofdZax desVhP;kp ek/;krwu 

i{k iqUgk thoar >kyk vkgs-Þ8 

     9 vkWxLV 1942 jksth eqacbZ izek.ksp ukxiwj ‘kgjkrgh loZ Hkkxkrwu ljdkjh nMi’kkghP;k fu”ks/kkFk Z 
yksdkauh fejo.kwdk dk<Y;k- pkSdkpkSdkr ,d= ;sowu yksdkauh ljdjkP;k fojks/kkr ?kks”k.kk fnY;k o jk”Vªh; 

usR;kapk t;t;dkj dsyk-9 dk¡xzslP;k ofj”B usR;kauk ljdjkus idMY;kP;k fu”ks/kkFkZ 9 vkWxLV 1942 P;k 

la/;kdkGh fpV.khl ikdZP;k eSnkukr lHksps vk;kstu jkeHkkÅauh dsys- ek= baxzt ljdkjus lHkk ?ks.;koj 
canh ?kkryh rjhgh jkeHkkÅauh vkiY;k lgkdkÚ;kauk lHksP;k izpkjkph o vk;kstukph tckcnkjh lksiowu 

ukxiwjkrhy usR;ka’kh R;akuh Lor% laidZ lk/kwu lHksyk ;s.;klkBh vkxzg dsyk- ljdkj lHkk ?ks.;kP;k 

fojks/kkr vlY;keqGs ljdkjus lHkslkBh eap vkf.k /ouh{ksidgh feGw fnyk ukgh] o lSfudkauk l’kL= lHksP;k 

fBdk.kh mifLFkr jkg.;kps lkafxrys- gh okrkZ jkeHkkÅauk dGrkp R;kauh ukxiwj ‘kgjkr izR;sd oLrhr 
vl.kkÚ;k vk[kkM;akP;k izeq[kkauk laidZ lk/kwu R;kauk ‘kL=klghr lHkk LFkGh ;s.;kph fouarh dsyh o 

iksyhlkaP;k ekxs dkgh varjkoj mHks jgkos vls EgVys- lHksiwohZ ukxiwjkrhy dkgh usrs jkeHkkÅauk HksVqu lHkk 

u ?ks.;klac/kh cksyys i.k jkeHkkÅ ekxs gVys ukgh- la/;kdkGh gtkjksaP;k la[;sus yksd fpV.khl ikdZoj 
,df=r >kys10 

     Okkrkoj.k rkiysys gksrs dks.kR;kgh {k.kh dk; gksbZy gs lkaxrk ;sr uOgrs brD;kr HkkbZ frekth 

egktu] foBksck cGokbZd] fouk;djko lq;Zoa’kh] lkS lqHkkxkckbZ dk’khdj] ‘ksysZdj ofdy vkf.k brj 
usR;kauh lSfudkaP;k e/;s ?kqlwu ,d Vscy Bsoyk- loZizFke jkeHkkÅ Vscykoj mHks >kys- yksdkaph mRlqdrk 

ok<ysyh gksrh lkscrp fHkrhgh okVr gksrh- iq”dG’ks usrs HkhrheqGs lHkkLFkGh vkysys uOgrs- jkeHkkÅauh 

cksyk;yk lqjokr dsyh rs Eg.kkys ßeh ftYgkf/kdkjh lkgsckauk fouarh djrks dh gh lHkk dk;nsf’kj 
vlY;keqGs iksfylkauk ;k fBdk.kgwu gBfo.;kr ;kos] lHksps dk;Z ‘kkarrsus pkysy- vkEgkyk ljdkjh 

/kksj.kkpk fu”ks/k dj.;kpk vf/kdkj vkgs- tj vki.k ykB;k pkyfoY;k rj ;sFks jDrkP;k un;k okghy 
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Eg.kwu d̀Ik;k f’kik;kauk ;sFkwu gVfo.;kr ;kos-Þ toGikl ,d rkl jkeHkkÅ cksyr jkghys ßbaxzt ljdkjyk 

ek>s vkOgku vkgsÞ vls Eg.kwu R;kauh vkiY;k vaxkojpk dksV dk<yk o Eg.kkys ßfgaer gksxh rks pyko 
xksyhÞ R;kaph gh ?kks”k.kk ,sdwu lHksyk teysyk teko vkf.k [kqÌ lSfudgh FkDd gksÅu R;kaP;kdMs ikgrp 

jkfgys- yksd fu”ks/k o ftankcknps ukjs ykor jkfgys- f’kik;h vkiY;k tkxh mHks jkfgys- jkeHkkÅuarj rhu 

pkj usR;kaph Hkk”k.ks >kyh R;ke/;s lkS- lqHkkxkckbZ dk’khdj] ‘ksysZdj gs gksrs- ;k izlaxh dks.krkgh vuqfpr 
?kVuk ?kMyh ukgh- fpV.khl ikdZP;k lHksuarj jkeHkkÅaoj dks.krhgh dk;Zokgh ljdkjus dsyh ukgh- 10 

vWkxLV jksth ukxiwjkr lkoZf=d gjrkG ikG.;kr vkyk- ‘kgjkrhy loZ ygku eksBh nqdkus] fo|ky;] vkf.k 

cktkjisBk can jkfgY;k-11 

     12 vkWxLV 1942 jksth ljdkjP;k lHkkcanhP;k vkns’kkyk u tqekurk fpV.khl ikdZoj iqUgk lHkk 
?ks.;kr vkyh- MkW- pksGdjkaP;k v/;{krs[kkyh >kysY;k lHksr toGikl 15]000 yksd mifLFkr gksrs o 

jkeHkkÅ] ch- th-ns’kikaMs] MkW- ijkatis] vuql;kckbZ dkGs ;kauh lHksr iz{kksHkd Hkk”k.ks dsyh-12  

         jkeHkkÅaoj ljdkjph djMh utj gksrhp] dnkfpr ljdkj okrkoj.k ‘kkar gks.;kph okV igkr 
vlkos- ‘ksoVh 23 lIVsacj 1942yk jkeHkkÅauk idM.;kr vkys o rhu o”kkZph f’k{kk lquko.;kr vkyh-13 

R;kosGh jkeHkkÅauk idMY;kP;k fu”ks/kkFkZ ukxiwjkrhyp uOgsrj iqyxko o fgax.k?kkVP;k dkexkjkauhgh lai 

dsyk-14 lqjokrhyk FkksMs fnol R;kauk ukxiwjP;k rq:axkr Bso.;kr vkys R;kuarj osyksj o moZfjr rq:axokl 
R;akuh f’kouh ;sFks Hkksxyk- ;kp dkGkr R;kaph HksV fouksck Hkkosa’kh >kyh nks?ksgh lkscrp rq:axkr gksrs- 

     rq:axkrgh jkeHkkÅ LoLFk clys ukgh- egkRek xka/khuh dsysY;k 21 fnolkP;k mioklkcÌy lgkuqHkwrh 

Eg.kwu R;kauh 11 rs 17 Qsczqokjh 1943 yk lkr fnolkpk miokl dsyk-15 rhu o”kkZP;k nh?kZ dkjkoklkuarj 
lIVascj 1945 e/;s f’ko.khP;k rq:axkrwu jkeHkkÅaph lqVdk >kyh- 11 lIVsacjyk ukxiwjP;k LVs’kukoj 

jkeHkkÅaps HkO; Lokxr dj.;kr d:.k izpaM fejo.kwd dk<.;kr vkyh- ;kosGh dkexkjkaP;k vkuan xx.kkr 

ekosuklk >kyk dkj.k R;kapk ok?k rhu o”kkZuarj MjdkGh QksM.;klkgh iqUgk lTt gks.kkj gksrk-  

       Lokra«;kP;k /kx/kxR;k ;KdqaMkr vkiY;k izk.kkaph ckth yko.kkjs jkeHkkÅ yksdekU; fVGdkaP;k 
vkØed fopkjkaps tjh leFkZd vlys rjh R;kauh  egkRek xka/khP;k vlgdkj vkanksyu] lfou; dk;nsHkax 

pGoG] o Hkkjr NksMks vkanksyukr lgHkkx ?ksryk- LkqHkk”kckcawuh QkWjoMZ CykWd i{kkph LFkkiuk dsY;koj 

lqHkk”kckcwaP;k ns’klsosP;k dk;kZr R;kauk eksykph lkFk fnyh o Lokra«; pGoGhr vusdnk rq:axoklgh 
Hkksxyk- Eg.kwup jkeHkkÅaps Lokra«; pGoGhrhy ;ksxnku vewY; vls gksrs- 

lanHkZ %& 

1½ MkW- Hkk- jk- va/kkjs] ekWjhl dkWystph c[kj] lqfopkj izdk’ku ukxiwj 2011] i”̀B 246 
2½ MkW- ‘kkark dksBsdj] MkW- Hkk- jk- va/kkjs] ukxiwj uxjh f=’krkCnh bfrgkl xzaFk]  

   ukxiwj uxjh f=’krkCnh bfrgkl egksRlo lferh] i”̀B 410 

3½ lkIrkfgd ppkZ ¼ukxiwj½ 20 ekPkZ 1994] i”̀B 06 
4½ ekyrh :bZdj] jkeHkkÅ :bZdj thou pfj=] :bZdj Lekjd lferh izdk’ku] 

   ukxiwj i”̀B 15 
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5½  ukxiwj ftYgk xW>sfV;j] Hkkx& 1] 2005] i”̀B 247 

6½ P. S. Chopra (ed.) Quite India Movement: British Secret Report, 

     Thompson   press India ltd- 1976, p- 254 

7½ Jhikn dsGdj] NksMks Hkkjr] dkWUVhusaVy izdk’ku iq.ks] 2003 i”̀B 73 

8½ K. K. Choudhary, Quite India Revolution the ethos of 

    The Central direction, Popular Prakashan Mumbai, p- 74 

9½ jktkHkkÅ eaxGos<sdj] v[ksjph >aqt]v:.k ikMxkodj lnkf’koisB iq.ks] i”̀B  132 

10½ A. B. Bardhan, Malti Ruikar, (ed)  Rambhau Ruikar Birth 

       Centenary celebration  Souvenir, 1995, p- 25 

11½ jktkHkkÅ dqyd.khZ] Jhikn dsGdj] tGrs fnol isVrh ek.kls]  
    xksiky eksdk’kh 1986 i”̀B 127 

12½ MkW- uanfd’kksj cPNjkt O;kl] ukxiwj uxj o Lora=rk vkanksyu] i”̀B 244 

13½ MkW- ‘ka- xks- dksykjdj] vk/kqfud fonHkkZpk bfrgkl] eaxs’k izdk’ku ukxiwj] i”̀B 202 
14½ o/kkZ ftYgk xW>sVh;j] i”̀B 245 

 15½ jkeHkkÅ :bZdjkauh 17 Qsczqokjh 1943 yk rqjaxkrwu ikBfoysys ewG i= 
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21 O;k ’krdkr ;ksx’kkL=krhy izk.kk;kekps egRo 
MkW- Ikq:"kksRre ekgksjs 

bfrgkl foHkkx]Lkjnkj iVsy egkfo|ky;] paæiwj 
 
Lkkjka’k&  

21 O;k ’krdkr ;ksx fo|sph yksdfiz;rk [kwi ok<Yksyh vkgs- vkt ;ksxkps izeq[k y{; 
,d etcwr ypdnkj vkf.k fVdkow ’kjhjkpk fodkl dj.ks vkgs- ;ksx gh thou’kSyh vkgs- 21 
twuyk vkarjjk"Vªh; ;ksx fnol Hkkjrkrp uOgs rj loZ txkr lktjk dsY;k tkrs- ;ksx ekuo 
’kjhjkphp uOgs rj eukphgh vko’;drk vkgs- izkphu dkGkr euq";kph vko’;drk vUu] 
oL= vkf.k fuokjk Ik;Zar flfer gksrh- vk/kqfud dkGkr euq";kus foKku o ra=KkukP;k enrhus 
izxrh dsyh o rks ef’kulkj[ks dk;Z d:u HkkSfrd lq[kkP;k ekxs ykxysyk vkgs- ijarw gs loZ 
dfjr vlrkauk  R;kyk thoukrhy vkn’kZ uSfrd ewY;kapk R;kyk folj iMr pkyysyk vkgs-
ek.klkps vk;q"; ’oklkr ekstys tkrs- ek.kwl tUekyk vkyk dh ifgyk ’okl ?ksrks vkf.k 
ejrkauk ifgykp ’okl lksMrks- vki.k ;k l"̀Vhryk lk/kk ,d ’okl gh ?ksowu tkow ’kdr ukgh 
Eg.kwu ifgykp ’okl dkj.k ,dnk dk rks tUe le;h ?ksryk dh rksp vki.k ejrkauk lksMrks- 
e/;arjhP;k dkGkr rks QDr vkrckgsj dfjr vlrks- rks izk.k ckgsj tkowu vkWfDltu fiowu 
vkr ;srks- rks ckgsj tkowu ijr vkykp ukgh rj ewR;w fuf’pr vkgs- Eg.kwu ;ksxlk/kusr] 
izk.kk;ekr] vk;qosZnkr ;kizk.kkyk fo’ks"k LFkku vkgs- ;kizk.kkpk vk;ke] O;k;ke dsyk dh 
izk.kk;ke- rks ;qDrhiwoZd dsyk dh vusd jksx cjs gksrkr vkf.k pqdhpk dsyk dh udks vlysys 
jksxi.k ekxs ykxrkr- iwjd] dqaHkd] jspd d:u gGqokj ’okl ?ksowu gGwokj lksM.ks Eg.kts 
vki.k dGr udGr nksu ’oklke/kys vk;q"; ok<or vlrks- nksu nksu ’oklke/kys varj 
ok<ys dh vk;q"; ok<ysys vlrs vls ek.kys tkrs- eg"khZ iratyhP;k ers ’okl vkf.k 
iz’okl ;kP;k LokHkkfod osxkP;k vHkkokl izk.kk;ke Eg.krkr- izk.kk;ke dlk dsyk] tkrks 
R;kps izdkj dks.krs] vkf.k vk/kwfud ;qxkr izk.kk;ke dsY;kus ’kjhjkoj vkf.k eukoj R;kps 
pkaxys ifj.kke gksrkr- 
egRoiw.kZ ’kCn%& vklu] izR;kgkj] /kkj.kk] jkt;ksx v"Vkax ;ksx 
izLrkouk%&  

Hkkjrkr ;ksxkpk bfrgkl toGikl 5000 o"kkZiklwupk vkgs- ekufld] ’kkjhfjd vkf.k 
vk/;kRehd Lo:ikr izkphu dkGkiklwu ;ksxkH;kl dfjr vkgs- ;ksxkph mRiRrh loZIkzFke 
Hkkjrkr >kyh ;kuarj rks brj ns’kkr yksdfiz; >kyk- eg"khZ iratyhus ;ksxkyk vkLFkk] 
va/kfo’okl vkf.k /keZ ;kiklwu osxGs d:u ;ksX; :Ik fnys- R;keqGsp ;ksxkyk Hkkjrh; 
ijaijsph vewY; nsuxh ek.kY;k tkrs- egf"kZ iratyh ;kauh ;ksxlw= uked iqLrd fygys- R;kr 
;e] fu;e] vklu] izk.kk;ke] izR;kgkj] /kkj.kk] /;ku o lek/kh ;kv"Vkax ;ksx fØ;syk 
fodflr dsys- vkt HkkSrhdoknh ;qxkr izR;sd ekuokyk ’kkjhfjd] ekUkfld vkf.k HkkSfrd 
larkikus ?ksjysys vkgs- fnolsafnol HkkSfrd vkf.k foyklh oLrwapk mi;ksx d:u lq[k vkf.k 
{k.khd vkuankph vuwHkwrh dfjr vkgs rj nwljhdMs ekufld ruko vkf.k fofHkUu O;k/khauh xzLr 
vkgs- R;kyk fpfdRlslkscrp eu vkf.k ’kjhjkyk LoLFk Bso.kkÚ;k ;ksx fØ;spk vH;kl 
dj.;kph vko’;drk vkgs- rks vklu vkf.k izk.kk;kekpk vH;kl d:u ykHk izkIr d: 
’kdrks- 
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       Hkkjrh; n’kZu vkf.k /keZ ;ke/;s izk.kk;kekps fo’ks"k LFkku vkgs- izR;sd O;Drhe/;s 
fo|eku vl.kkjh ’kDrh izkf.kd ’kDrhP;k :ikr dk;Z dfjr vlrss- th HkkSrhd txkr  xrh 
vkf.k fØ;sP;k :ikr rj ekUkfld txkr fopkjkP;k :ikus izdV dsY;k tkrs- Eg.kwu 
izk.kk;ekpk vFkZ izkf.kd mTksZps fu;a=.k vlk gksrk- gs izkf.kd mtsZpss fu;a=.k eUkq";kP;k 
Luk;qe/;s izokghr gksmu ekalisf’kps lapkyu djrs- ckg; txkpk vuqHko dj.ks rlsp vkUrfjd 
fopkj dj.;klkBh dkj.khHkwr Bjrs- izk.kk;kek}kjs ;k mtsZoj fu;a=.k izkIr dj.ks gsp lk/kdkps 
y{; vlrs- Ikzk.kk;ke ’kCn nksu ’kCnkus feGwu cuysyk vkgs- izk.k vkf.k vk;ke- izk.kk;ekpk 
vFkZ ’kjhjkr fo|eku thou ’kDrh vkf.k vk;kepk vFkZ la;e- ,danjhr izk.kk;ekpk vFkZ vkgs 
izk.k vkf.k la;e- vFkkZr ’okl ?ks.ks vkf.k lksM.ks ;koj fu;a=.k- oSKkfud i/nrhus ’okl 
izfd;soj euq";kps fu;a=.k vlk gksrks- eg"khZ iratyhP;k Eg.k.;kuqlkj vklu fl/n >kY;koj 
xrhoj vojks/k fuekZ.k dj.ks ;kyk izk.kk;ke Eg.krkr- vklu fl/n >kY;koj ckg; ok;w 
ckgs:u vkr ?ks.ks ;kyk Lokal Eg.krkr rj iksVkP;k vkr ?ksrysyk ok;w ckgsj dk<.ks ;kyk 
iz’okl Eg.kkr- ;k nks?kkarhy xrhpk vHkko fdaok fojks/k ;kyk izk.kk;ke Eg.krkr- Ikzk.kk;ekpk 
vH;kl dj.kkÚ;k O;Drhps eq[; y{; izR;sd ’oklkph cpr dj.ks gk vlwu izk.kk;ke 
djrkauk ’oklkph xrh [kwi deh gksrs- izk.kk;ke dj.kkÚ;k O;Drhyk Loj foKku ekfgr vl.ks 
xjtsps vkgs- Ikzk.kk;ekps vkB izdkj ek.kys tkrs-& lw;ZHksnu izk.kk;ke] mTtkjh izk.kk;ke] 
lhRdkjh izk.kk;ke] ’khryh izk.kk;ke] vfL=dk izk.kk;ke] Hkzkejh izk.kk;ke] ewNkZ izk.kk;ke vkf.k 
dsoy izk.kk;ke- IkzR;sd izdkjpk izk.kk;ke gk fo/kh iwoZd dsyk rj euq";kyk fuf’Pkrp ykHk 
gksrks- 
        izk.kk;ekpk lrr vH;kl dsY;kus fpRr ,dkxz gksow ykxrs R;kosGh ,[kkn;k mfpr 
fo"k;koj fpRr dsafær dj.ks vko’;d vlrs-;ksX;kH;klh O;Drhps fpRr lk/kkj.k 
euq";klkj[skp papy vlrs- ;e] fu;e] vklu] izk.kk;ke vkf.k izR;kgkj ;kaP;k fu;fer 
vH;klkus eukph papyrk rlsp fo"k;kaph izo`Rrh deh gksowu eu ,dkxz gksrs- T;kizek.ks 
,[kkn;k HkkaM;kr ik.kh VkdY;kuarj ik.kh R;k HkkaM;kpk vkdkj /kkj.k djrs R;kpizek.ks T;k 
oLrwyk y{; cuowu fpRr ,dkxz dsY;k tkrs iq<s fpRr R;kps :Ik /kkj.k djrs-  tsOgk 
,dkxzrspk izokg fujarj pkyr vlrs R;kyk /;ku voLFkk Eg.krkr- 
      izk.kk;ekeqGs ’kjhjkrhy fuEu foltZu ra=koj izHkko iMrks- Lkk/kkj.kr% ’okl ?ksrY;keqGs 
mnjkrhy ekalis’kh Øe’k% oj [kkyh gksr vlrkr R;keqGs vkarMs vkf.k xqnZs ;ke/;s lrr 
gkypky vkf.k gYdh ekfy’k gksr vlrs- izk.kk;kekrhy iwjd] jspd vkf.k dqaHkd dsY;kus gh 
ekfy’k vk.k[kh Li"V :ik.ks gksow ykxrs- ;keqGs jDr izokgkrhy vMFkGs nwj gksrkr- ’olu 
;a=kojgh izk.kk;ekpk izHkko iMrks- ’okl fØ;k lqjGhr pkykoh ;kdfjrk Lokali;ksxh ekalis’kh 
etcwr vl.ks xjtsps vkgs- izk.kk;eke/;s Nkrh vf/kdkf/kd QqxoY;keqGs vkf.k QqQqlkyk 
vf/kd QqxoY;kus QqQqlkyk ’kDrh feGrs vkf.k dkcZuMk; vkWDlkbZM lkj[;k nwf"kr ok;wps 
tkLr izek.kkr foltZu gksrs- izk.kk;ke dsY;keqGs jDrkrhy vkWDlhtups izek.k ok<r vlrs-  
ts vU; O;k;keqGs ok<rkauk fnlr ukgh- izk.kk;ke djrsosGh euq"; [kwi vkWDlhtu xzg.k djrks 
R;kewGs ’okli;ksxh vax lewgkpk pkaxyk O;k;ke gksrks- lkekU; ek.klkpk Hkze vkgs dh 
izk.kk;ekeqGs vkWDlhtu ’kjhjkyk tkLr feGrs- vls ulwu izk.kk;ke dsY;kuarj ’okl ?ks.kkjs 
vax vkWDlhtu ipfo.;klkBh leFkZ gksr vlrkr- rlsp ikpu ra=kojgh izk.kk;ekpk pkaxyk 
izHkko iMrks- vkgkj ipfo.kkÚ;k rFkk jl cufo.kkÚ;k vaxkoj izk.kk;ekpk pkaxyk ifj.kke 
gksrks- vUu vkf.k ty ipfo.;kdfjrk isufØ;kl uked xzaFkh vkf.k ;dr̀ eq[; :ikus dk;Z 
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djrs- izk.kk;ke djrsosGh mnj vkf.k o{k LFkykP;k ef/ky Luk;w T;kyk Mk;Ýke Eg.krkr 
vkf.k iksVkrhy ekalis’kh nksUgh vkGhikGhus vkdqapu vkf.k izlj.k ikorkr T;keqGs vUuikpu 
dj.kkÚ;k vaxkph ekyh’k gksrs- jDrlap; gVfo.;klkBh izk.kk;ke ,d mRre lk/ku vlwu 
izk.kk;ekP;k vH;klkus ikdksi;ksxh vax Bhd izdkjkus dk;Z djrkr- rFkk jDrke/;s vko’;d 
iqf"Vdkjd rRo ok<or vlrs- Luk;w ra= vkf.k xzaFkhojgh izk.kk;ekpk fo’ks"k izHkko iMrks- 
jDrkph mRrerk vkf.k ’kjhjkrhy brj Luk;w o xzaFkhauk gks.kkjk mfpr ek=srhy jDriqjoBk 
;keqGs ’kjhj mRre jkgrs- izk.kk;ekeqGs fo’ks"kr% ’kfL=dk izk.kk;ekeqGs jDrkP;k xrhr ok< gksr 
tkrs vkf.k jDr gh mRre gksr vlrs- ’kkjhfjd ’kDrhps ewG L=ksr efLr"d vlwu efLr"dkuarj 
nwljk uacj es:naM vkf.k R;kP;k’kh lac/khr Luk;awpk ;srks- izk.kk;ke djrkauk ’okl nh?kZ vkar 
?ksrY;k tkrs R;keqGs efLr"dke/kwu loZ nwf"kr jDr ckgsj fu?kwu tkrs o g`n;kyk ’kq/n jDrkph 
izkIrh gksrs- es:naM vkf.k R;kP;k’kh lac/khr Luk;w ef/ky jDrkph xrh lk/kkj.kr% ean vlrs- 
izk.kk;ekeqGs jDrkph xrh rhoz gksr vlrs ts vkiY;k ’kjhjklkBh ykHkdkjh Bjrs- Luk;woj 
izHkko Vkd.;klkBh HkzfL=dk izk.kk;ke Js"B vkgs-  
       vktP;k /kdk/kdhP;k ;qxkr euq";kofjy dkekpk rk.k ok<ysyk vkgs- rk.k 
ok<Y;keqGs R;kps ekufld vkjksX; fc?kMr pkyysys vkgs- dksjks.kkP;k dkGkr rj rs vk.k[kh 
fc?kMr xsysys fnlwu vkys-  izk.kk;ekpk vH;kl dsY;keqGs euq";kP;k ekufldrsoj ldkjkRed 
ifj.kke gksr vlrks- euq";kP;k eukr ldkjkRed mtkZ fuekZ.k gksowu R;kps fpRr ,dkxz gksr 
tkrs vkf.k fpRr ,dkxz >kys rj rks bfPNr lQyrk izkIr d: ’kdrks- vkt Li/kZsP;k ;qxkr 
fo|kF;kZyk ;’k izkIrhlkBh la?k"kZ djkok ykxrks- fo|kFkhZ tho.k vfr’k; egRoiw.kZ vlwu 
;kdkGkr tj R;kyk izk.kk;ke dj.;kph lo; ykxyh rj rks fuf’Pkrp vkiY;k y{;ki;Zar 
iksgpwu ;’k izkIr d: ’kdrks- fganw /keZ ’kkL=kr iapegkHkwrkps egRo lkafxrysys vkgs- dke] 
Øks/k] e/k] yksHk gs izR;sd euq";kr fojkteku vkgs vls ekuys tkrs vkf.k gs lR; gh vkgs- 
fnolsafnol euq";krhy lguf’kyrk deh gksowu Øks/kkps izek.k ok<r pkyysys vkgs R;keqGs 
lektkr fgalkpkjkps izek.k ok<ysys vkgs- oSKkfud izxrhdMs okVpky dj.kkÚ;k txkr uSfrd 
ewY;kps iru gksrkauk fnlr vkgs- gs iru Fkkacok;ps vlsy rj euq";kps ekufld LokLFk fBd 
vlus xjtsps vkgs- ;ksx vkf.k izk.kk;ekpk lnqi;ksx d:u ekufld o ‘kkjhfjd LokLFk pkaxys 
dj.ks ’kD; vkgs-  
ewY;ekiu&;ksx fl/nh e/;s izk.kk;ekyk lokZr egRoiw.kZ vax ek.kys tkrs- vkiY;k ns’kkrhy 
_"kh] equh] lk/kwlar ;kauh lq/nk ’oklkps egRo izfriknu dsysys vkgs-  Hkkjrkr mxe ikoysyh 
;ksx foKkukph lfjrk vkrk fo’okP;k dkukdksiÚ;kr loZnwj iljysyh vkgs- lar dchj Eg.krkr 
ßdgrk gwa dgw tkr gwA dgw ctkm <ksyA Lokalk [kkyh tkr gSA fragw yksd dk eksyAÞ vFkkZr 
lar dchj Eg.krkr dh eh ,d <kys ?ksrks vkf.k yksdkauk tkx̀r d:u R;kauk lkaxrks dh rqepk 
’okl rqeP;klkBh brdk egRokpk vkgs dh rqEgh /kjrh] vkdk’k] vkf.k ikrkG ;k frugh 
yksadkrhy laiRrh tjh rqEgh fnyh rjhgh rqEgh ,d Lokal [kjsnh d: ’kdr ukgh- dkj.k 
izR;sd Lokal gk rqeP;klkBh thou ?ksowu ;sr vlrks- rks vkyk rjp rqeps vLrhRo vkgs 
Eg.kwu ;s.kkÚ;k izR;sd Loklkaph ekuokus fdaer dsyh ikfgts dkj.k rks vewY; vkgs- 
izk.kk;ekpk vH;kl d:u euq"; nksu Loklkarhy varj ok<ow ’kdrs vkf.k vkuangh izkIr d: 
’kdrs- l/;kP;k dkGkr dksjks.kk fo"kk.kwus FkSeku ?kkrysys vkgs- dksjks.kk fo"kk.kw gk :XukP;k 
’olu laLFksoj gYyk p<forks rsOgk Lo’ku {kerk l{ke vlyh ikfgts R;klkBh izk.kk;ke  
dj.ks vR;ar xjtsps vkgs- 
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Abstract: A green, simple, convenient and facile approach has been carried out towards synthesis of 
bipyrimidines by using PEG 400 as a phase transfer catalyst (PTC) in CH2Cl2-water biphasic solvent. The 
reaction is clean with excellent yield. It has shorter reaction time and reduces the use of toxic compounds. The 
catalyst can be recovered easily, reused without appreciable loss of efficiency with mild reaction conditions, 
enhanced rates and, inexpensive catalyst. The major advantages of this protocol are high yield, operational 
simplicity and short reaction time. 
 

Keywords: Antimicrobial activity, Bi-pyrimidines, Green protocol, PEG 400, Phase transfer catalyst, 

 
Introduction: 
The development and applications of catalytic reactions is nowadays worldwide documented and discussed. In 
recent years there has been a phenomenal increase in the use of catalysts in synthesis of pharmacologically 
important organic compounds especially heterocycles. But currently, chemist have used to carry out green 
synthesis by using solvents and catalysts, which are not harmful to the environment .Recently, organic reaction 
in water have attracted much attention, because of its usefulness as a cheap, safe and environment friendly 
solvent1.

“Green chemistry’’ is the universally accepted term to describe the movement towards more 

environmentally acceptable chemical processes and product2.It encompasses education, research and 
commercial application across the entire supply chain for chemicals3. In chemical process catalyst are used in 
order to reduce energy requirement and to make reaction more efficiently4.  However, the manufacture of fine 
chemicals and pharmaceuticals through traditional processing generates a lot of waste, the bulk of which consist 
of by-product and inorganic salt. Hence, for cleaner production, waste minimization is essential which can be 
achieved using newer technique. In search of green application in organic synthesis we made an attempt to 
develop a methodology for the reaction which offers a cleaner and greener route. Since, higher yield are 
obtained in few minutes, leading to minimization of waste. 
We wish to synthesis pyrimidine using PEG 400 as green friendly phase transfer catalyst. PEG is 
environmentally benign reaction solvent, it is non-toxic, inexpensive, potentially recyclable and water soluble, 
which facilitates its removal from the reaction product. PEG has been used as solvent and phase transfer catalyst 
in organic synthesis 5, 6.  
The efficiency of pyrimidine as chemotherapeutic agent is well established and their chemistry has been 
extensively studied. Pyrimidine have been paid increasing attention due to their various therapeutic and 
pharmacological properties such as antibacterial, antiviral, anti-tumour activities7, antibronchitis8, 
antifolate9,antihypersentive10, antiviral11, selective hepatitis virus inhibiting activites12, antirubella13, anti-
inflammatery activities 14 anti-HIV15. Our initial efforts are to explore to synthesis of pyrimidine derivative in 
presence of phase transfer catalyst. The benefits of phase transfer catalyst lie in the elimination of organic 
solvents or dangerous or inexpensive bases, together with simplicity of the procedure and its high yield and 
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purity of the product.This is particularly attractive due to increase number of environmental law since phase 
transfer process produce much less industrial waste and consume less energy than traditional process. 

We thus herein report the synthesis of bi-pyrimidines by simple method and synthesized library of new bi-
pyrimidines under PEG 400 as phase transfer catalyst in biphasic system CH2Cl2-water at over hot plate at 500C 
for stirring of 2:30min.The optimization of reaction with other phase transfer catalysts was performed. But, PEG 
400 showed optimal conversion and highest reaction efficiencies as compared with other catalyst. It is also 
noteworthy to mention that our environmentally benign reaction does not generate any toxic waste product.  

Materials and Methods  
Substituted Aldehydes, guanidine hydrochloride, PEG 400, TBAB, β cyclodextrine, Dichloromethane, ethanol, 
ethyl acetate and n-hexane were obtained from Qualigen India Ltd. Mumbai. 
 Apparatus 
Thin layer chromatography was performed on silica gel G. Melting points were determined by open capillary 
method. IR spectra were recorded using Shimadzu FT-IR spectrometer using KBr pellets. GC/MS analysis was 
carried out using GC model: Shimadzu gas chromatograph coupled with QP5050 spectrometer at 1-1.5ev. 
Proton and NMR spectra were recorded on a Brucker AVII FT-NMR spectrometer operating at 400 MHz for the 
entire sample. 
General procedure for synthesis of 5-cinnamoyl-6-methyl-4-phenyl -3,4-dihydropyrimidine 2(1H)-one (2a-j):- 
 The synthesis of chalcone was carried out via Claisen –Schmidt condensation. A mixture of 5-acetyl-6 methyl-
4-phenyl-3,4 di-hydropyrimidine -2(1H)-one (1mmol,0.214g) and benzaldehyde (1mmol,0.106 mL) was added 
in 40% NaOH with constant stirring  for 90 mins at room temperature and  kept this reaction mixture  overnight. 
The reaction mixture was neutralised by adding dil. HCl was added to neutralised reaction mixture and 
monitored by TLC. The product was filtered and re-crystallized by ethanol 
General procedure for Synthesis of 2-amino-6-methyl-4 substituted -3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-2’(1H)-
one(3a-j):- 
5-cinnamoyl-6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)one,(0.01M)guanidine-hydrochloride(0.02M) were 
subjected to a 50mL round bottom flask. To this dichloromethane and water in ratio of 2:1 was added slowly 
and stirred for 5 minutes. Then to this solution PEG 400 (40 mole %) was added with constant stirring and the 
reaction mixture was place over a hot plate at 500C This was stirred for 30min.The extent of the reaction was 
monitored by TLC. After the completion of the reaction, the reaction mixture was worked up in ice –cold water. 
The product was separated out was filtered .The filtrate was evaporated to remove water leaving PEG400 behind 
The same PEG400 was utilised for further synthesis. 
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Synthesis of 2-amino-6-methyl-4,6diphenyl-3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-2’(1H)-one (3a)  
Yellow colored solid, Yield:89% ; m.p. 1980C [C21H21N5O] IR (KBr, λmax/ cm

–1 ) 3286,1612,1454,1074 cm-1,  
1HNMR (400MHz, CDCl3) δ (ppm) = 6.9-7.8(m, 10H, aromatic region), 8.6(s, 1H,-NH), 8.7(s, 1H,-NH), 3.9(s, 
2H, -NH2), 2.4(s,3H, -CH3), 2.68-2.70(d, J= 10.68Hz 2H, -CH2), 3.32-3.34(t,1H, -CH), 5.6(s, 2H, -CH), MS (70 
eV): m/z = 359.17[M+]; Anal. calcd. for C21H21N5O 359.17: C, 70.17; H, 5.89; N, 19.48; O,4.45. Found:  C, 
70.15; H, 5.86; N, 19.45; O, 4.43, 13C NMR ( CDCl3): δ = 15.2, 35.8, 40.9, 58.6, 114.4, 120.9, 127.1, 128.7, 

131.0, 139.9, 141.8, 149.5, 153.6, 163.7.  
Synthesis of 2-amino-6-methyl-6-(4-nitrophenyl-4-phenyl-3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-2’(1H)-
one (3b)  
Light yellow colored solid, Yield:79% m.p. 1950C [C21H20N6O3]IR(KBr, λmax/ cm

–1 ) 3285,1611,1450,1072cm-

1,  1HNMR (400MHz, CDCl3) δ(ppm) =6.8-7.2(m, 9H, aromatic region), 8.1(s, 1H,-NH), 8.3(s, 1H,-NH),  3.9(s, 
2H, -NH2), 2.3(s, 3H, -CH3), 2.58-2.60 (d, J= 10.68Hz  2H, -CH2), 3.32-3.34(t,1H,-CH), 5.6(s, 2H, -CH), MS 
(70 eV): m/z =404[M+]; Anal. calcd. for C21H20N6O3 404.14: C, 62.37; H, 4.98; N, 20.78; O,11.87. Found: C, 
63.65; H, 4.97; N, 20.75; O,11.85, 13C NMR (CDCl3): δ =14.6, 35.0, 40.3,56.4,  58.7, 115.1, 123.2, 125.2, 

127.9, 128.8, 141.7, 141.8, 145.5149.5, 154.3, 164.7. 
Synthesis of 2-amino-6-(4-methoxyphenyl)-6-methyl-4-phenyl-3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-
2’(1H)-one (3c) 
Dark brown colored solid; Yield:74% m.p.1900C [C22H23N5O2] IR(KBr, λmax/ cm

–1 ) 3282,1613,1452,1072cm-

1, 1HNMR (400MHz, CDCl3) δ(ppm) = 6.9-7.4(m, 9H, aromatic region), 8.5(s, 1H,-NH), 3.9(s, 2H, -NH2), 
2.5(s, 3H, -CH3), 2.83-2.85(d, J= 10.68Hz, 2H, -CH2), 3.22-3.24(t,1H,-CH), 5.4(s, 2H, -CH), 3.2(s, 3H, -OCH3), 
MS (70 eV): m/z =389.19[M+];  Anal. calcd. for C22H23N5O2 389.14: C, 67.85; H, 5.95; N, 17.98; O,8.22. 
Found: C, 67.83; H, 5.93; N, 17.96; O,8.20, 13C NMR (CDCl3): δ =14.6, 35.1, 40.3, 56.7, 58.8, 113.1, 115.0, 

124.7, 126.1, 128.5, 133.6,141.3, 149.8, 152.3, 163.1, 165.1.  
Synthesis of 2-amino-4’,6-bis(4-methoxyphenyl)-6-methyl-3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-2’(1H)-
one (3d)  
Yellow colored solid; Yield: 72% m.p. 2220C [C23H25N5O3] IR(KBr, λmax/ cm

–1 ) 3285,1612,1453,1070cm-

1,1HNMR (400MHz, CDCl3) δ(ppm) = 6.9-7.9(m, 8H, aromatic region), 8.6(s, 1H,-NH), 4.02(s, 2H, -NH2), 
2.4(3H, -CH3), 2.50-2.53(d,J= 10.68Hz, 2H, -CH2), 3.32-3.34(t,1H,-CH), 5.5(s, 2H, -CH), 3.6(s, 3H, -OCH3), 
MS (70 eV): m/z = 419.19[M+];  Anal. calcd. for C23H25N5O3 419.18: C, 65.85; H, 6.01; N, 16.70; O,11.44. 
Found: C, 65.82; H, 6.01; N, 16.68; O, 11.42, 13C NMR (CDCl3): δ =14.1, 35.1, 39.8, 55.9, 58.8, 114.2, 115.0, 

124.6, 126.7, 128.9, 133.2, 139.9, 141.8, 149.5, 152.8, 159.9, 162.4, 164.1.  
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Synthesis of 2-amino-4-(4-chlorophenyl)-6-methyl-6-phenyl-3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-
2’(1H)-one (3e)  
Pale yellow colored solid; Yield: 71%; m.p. 2020C [C21H20ClN5O] 

IR(KBr, λmax/ cm
–1 ) 

3281,1610,1452,1073cm-1  , 1HNMR (400MHz, CDCl3) δ(ppm) = 7.3-7.9(m, 9H, aromatic region), 8.6(s, 1H,-
NH), 3.9(s, 2H, -NH2), 2.1(s, 3H, -CH3), 2.60-2.63(d, J= 10.68Hz, 2H, -CH2), 3.42-3.44(t,1H,-CH), 5.6(s, 2H, -
CH). MS (70 eV): m/z = 393.14[M+]; Anal. calcd. for C21H20ClN5O 393.12: C, 64.04; H, 5.12; N, 17.78; 
O,4.06; Cl,9.00. Found: C,64.02; H, 5.10; N, 17.75; O,4.03;Cl,9.90, 13C NMR (CDCl3): δ = 15.2, 35.8, 40.9, 

58.6, 114.4, 123.5, 127.1, 128.3, 129.8, 131.3, 139.9, 141.8, 149.5, 153.6, 163.7. 
Synthesis of 2-amino-6-(4-chlorophenyl)-6-methyl-4-phenyl-3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-
2’(1H)-one (3f) 
Light yellow coloured solid; Yield;76%; m.p. 1880C [C21H20ClN5O] IR(KBr, λmax/ cm

–1 ) 
3283,1612,1454,1073cm-1, 1HNMR (400MHz, CDCl3) δ(ppm) = 7.4-7.8(m, 9H, aromatic region), 8.7(s, 1H,-
NH), 3.7(s, 2H, -NH2), 2.1(s,3H, -CH3), 2.40-2.43(d, J= 10.68Hz, 2H, -CH2), 3.32-3.34(t,1H,-CH), 5.7(s, 2H, -
CH), MS (70 eV): m/z = 393.14[M+]; Anal. calcd. for C21H20ClN5O]  393.14: C, 64.04; H, 5.12; N, 17.78; 
O,4.06; Cl,5.12. Found: C, 64.02; H, 5.10; N, 17.75; O, 4.03;Cl,5.10, 13C NMR (CDCl3): δ =15.2, 35.8, 40.9,  

58.6, 114.4, 123.6, 127.1, 128.7, 131.0, 135.9, 137.6, 141.8, 149.5, 153.6, 163.7.  
Synthesis of 2-amino-6-methyl-4-(4-nitrophenyl)-6-phenyl-3’,4,4’,5-tetrahydro-[4,5’-bipyrimidine]-
2’(1H)-one (3g) 
Yellow colored solid; Yield: 75%; m.p. 2010C[C21H20N6O3] IR(KBr, λmax/ cm

–1 ) 3284,1610,1453,1072cm- 1, 
1HNMR (400MHz, CDCl3) δ(ppm) = 7.5-7.9(m, 9H, aromatic region), 8.6(s, 1H,-NH), 8.1(s, 1H,-NH),  3.9(s, 
2H, -NH2), 2.2(3H, -CH3), 2.47-2.50(d, J= 10.68Hz, 2H, -CH2), 3.34-3.32(t,1H,-CH), 5.6(s, 2H, -CH), MS (70 
eV): m/z=404.16[M+]; Anal. calcd. for C21H20N6O3 404.16: C, 62.37; H, 4.98; N, 20.78; O,11.87. Found: C, 
62.35; H, 4.97; N, 20.75; O,11.85, 13C NMR (75 MHz, CDCl3): δ =15.2, 35.8, 40.9,  58.6, 114.4, 123.6, 123.9, 

127.1, 128.7, 131.0, 139.9, 146.2, 147.9, 149.5, 153.6, 163.7.  
Synthesis of 2-amino-4-(4-methoxyphenyl)-6-methyl-6-(4-nitrophenyl)-3’,4,4’,5-tetrahydro-[4,5’-
bipyrimidine]-2’(1H)-one (3h) 
 Dark yellow solid Yield: 78%; m.p. 2650C    [C22H22N6O4] IR(KBr, λmax/ cm

–1 ) 3286,1613,1453,1073cm-

1HNMR (400MHz, CDCl3) δ(ppm) = 6.7-7.8(m, 8H, aromatic region), 8.6(s,1H,-NH), 8.2(s,1H,-NH), 4.0(s,2H,-
NH2), 2.2(s, 3H, -CH3), 2.50-2.53(d, J= 10.68Hz, 2H, -CH2), 3.42-3.44(t,1H,-CH), 5.6(s, 2H, -CH) 3.7(s, 3H, -
OCH3), MS (70 eV): m/z 434.45[M+]; Anal. calcd. for C22H22N6O4 434.42: C, 60.87; H, 5.10; N, 19.34; 
O,14.73. Found: C, 60.85; H, 4.98; N, 19.32; O, 14.70, 13C NMR (CDCl3): δ =15.2, 35.8, 40.9, 58.6, 113.1, 

114.4, 123.4, 125.5, 127.1, 128.7, 135.7, 146.9, 149.5, 153.6, 158.5, 163.7.  
Synthesis of 2-amino-6-(4-chlorophenyl)-6-methyl-4’-(4-nmethoxyphenyl)-6’,34,4’,5-    tetrahydro-[4,5’-
bipyrimidine]-2’(1H)-one (3i)  
Yellow colored solid; Yield: 79% ; m.p. 2260C  [C22H22ClN5O2] IR(KBr, λmax/ cm

–1 ) 3286,1614,1453,1074cm-

1 , 1HNMR (400MHz, CDCl3) δ(ppm) =7.0-7.9(m, 8H, aromatic region), 8.6(s, 1H,-NH), 8.0(s, 1H,-NH),  3.9(s, 
2H, -NH2), 2.3(s, 3H, -CH3), 2.50-2.53(d, J= 10.68Hz, 2H, -CH2), 3.32-3.34(t,1H,-CH), 5.4(s, 2H, -CH) ,3.7(s, 
3H, -OCH3), MS (70 eV): m/z 423.18[M+]; Anal. calcd. for C22H22ClN5O2 423.18: C, 65.17; H, 5.72; Cl, 8.36; 
N, 17.27; O,8.84. Found: C, 65.15; H, 5.73; Cl, 8.00; N, 17.29; O,7.85, 13C NMR (75 MHz, CDCl3): δ =15.2, 

35.8, 40.9,  56.2, 58.6, 113.9, 114.4, 115.8, 123.7, 124.9, 127.1, 128.7, 133.1, 136.5, 138.9, 149.5, 153.6, 158.4, 
163.7.  
Synthesis of 2-amino-4’-(4-methoxyphenyl)-6’-methyl-6’-(4-nitrophenyl)-3’,4,4’,5-tetrahydro-[4,5’-
bipyrimidine]-2’(1H)-one (3j) 
 Light yellow solid Yield: 67%; m.p. 2330C [C22H22N6O4] IR(KBr, λmax/ cm

–1 ) 3282,1610,1452,1074cm-1, 
1HNMR (400MHz, CDCl3) δ(ppm) = 6.7-8.2(m, 8H, aromatic region), 8.5(s, 1H,-NH), 8.5(s, 1H,-NH),  4.0(s, 
2H, -NH2), 2.2(s, 3H, -CH3), 2.50-2.53(d, J= 10.68Hz, 2H, -CH2), 3.42-3.44(t,1H,-CH), 5.6(s, 2H, -CH), 3.7(s, 
3H, -OCH3), MS (70 eV): m/z 423.16[M+]; Anal. calcd. for C22H22ClN5O2 : 423.16: C, 62.34; H, 5.23; N, 
16.52;Cl,8.36; O,7.55. Found: C, 62.36; H, 5.25; N, 16.53; O, 7.55,  13C NMR (75 MHz, CDCl3): δ =15.2, 35.8, 

40.9, 56.2, 58.6, 113.9, 114.4, 115.8, 124.9, 127.1, 128.7, 133.9, 135.7, 149.5, 153.6, 163.7, 165.2. 
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 Result and Discussion  

Initially, we herein report synthesis of 5-cinnamoyl-6-methyl-4-phenyl-3,4-dihydropyrimidine2 (1H) - one using 
catalytic amount of PEG 400 under dichloromethane and water as biphasic solvent in 2:1 ratio. The reaction of 
2a in CH2Cl2-water with catalytic amount of β-cyclodextrin at ambient temperature reaction was completed in 
90 mins giving 3a in low yield. i.e 68%.Table 1 (Entry 3). The efficiency of reaction was markedly influence 
by adding TBAB in biphasic system (Entry 2) at 500C for 60 mins resulted 71%. However using biphasic 
system CH2Cl2-H2O under the influence of catalyst PEG 400, the yield obtained was dramatically enhanced with 
(Entry 1) gives 79%yield.  
Table 1:  Different Phase transfer catalyst used for synthesis of Bipyrimidines 
 

Sr No. Catalyst Time Yield 

1 PEG400 30 min 89% 

2 TBAB 60 min 71% 

3 Βcyclodextrin 90 min 68% 

 
The use of PEG 400 resulted in higher reaction rates than those of the reaction performed with other catalysts. 
Remarkably it was observed that the reaction 3a proceed better in PEG400 (Entry 1) compared with that 
performed in other catalyst (Entry2,3). The reaction in PEG 400 unquestionably showed the highest level of 
efficacy and atom economy compared with other catalyst.  
 
    Table: 2 Optimization of various organic-aqueous solvent systems 
  

Entry 
No. 

 
Solvent system 

Time 
(mins) 

Yield 

1 DCM-water         30 89 % 

2 Toluene –water 30 45 % 

3 Cyclohexane-water 45 25 % 

      4 
5 

 
Benzene-water 
Chlorobenzene-

Water 

55 
60 

23 % 
21% 

 
The biphasic solvent system plays a crucible role in determining the amount of product in catalysis At initial 
step towards determining the biphasic solvent system that are immiscible with water, result in minimum no. 
toxic side product and intermediates with clean green environmental approach. We started our study with 
different solvents as DCM, toluene, cyclohexane, benzene, chlorobenzene . According to table 3 organic solvent 
and water ratio had significant impact on the product yield. In the phase transfer catalytic reaction ,biphasic 
solvent system significantly influence the reactivity of DCM, Toluene , Chlorobenzene, Cyclohexane with water 
were used to find out the influence of organic solvent on reactivity result are shown in table 3   The order of 
reactivity of these solvent Cyclohexane <Benzene < Toulene < Chlorobenzene < DCM. In the reaction system 
organic solvent is used to dissolve the catalyst, while active catalyst and reacting molecule in the solution 
became inactive because they are always surrounded by no. of solvent molecule.  
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  Furthermore organic solvent syste also affect the distribution of active catalyst between two phases and the 
chemical environment of reaction system. In our investigation DCM-water system gives more % yield and fast 
reaction as compared with other solvent system. 

                To understand the effect of organic phase of the yield of product allotment of different ratio of 
biphasic solvent system was carried out during reaction. At the start using different ratio of DCM-water system 
with PEG 400 as PTC, the yield obtained was dramatically enhanced. When the proportion ratio reached at 2:1, 
it was observed that the reaction yield was maximum .At these level, shows highest yield of product.  Further 
increasing the organic solvent ratio resulted in the decrease of the yield of product. Remarkably to note that the 
yield of product was very less when the reaction was carried in pure organic phase and more yield of product 
which indicated that water is essential for these reaction .A possible justification for the above result was that 
the H+ ion generated from the water could have been act as reaction enhancing mediator. 
.               
         The PEG-400 used as PTC in biphasic solvent which promotes the reaction by interfering with reactants 
and facilitates to transfer from one phase to another phase of the reaction.reactant 2a is soluble in organic phase  
while other reactant  i.e. guanidine hydrochloride is highly soluble in water. the crude product was obtained in 
aqueous phase while and organic layer was extracted by evaporation. The filtrate was evaporated to remove 
water leaving PEG 400 behind. .The phase transfer catalyst mechanism is shown in Fig.-2. PEG-400 was 
recollected from the reaction mixture and reused four with same reaction conditions for three to four times and 
observed that PEG-400 has shown good phase transfer catalytic activity with 5% loss of its activity.  
 
Plausible Mechanism 
Condensation of guanidine with a chalcone further which is cyclised by H+. Mechanistically, the cyclisation 
followed by loss of water to give the substituted pyrimidine refer figure 1 
 

                                         
                                                                Fig.-1: Reaction mechanism 
                                    

                                            
                                                        Fig.-2: Phase transfer catalyst mechanism 
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Table3: Illustrates synthesized bipyrimidines of 2-amino-6-substituted-4,6diphenyl-3’,4,4’,5-tetrahydro-
[4,5’-bipyrimidine]-2’(1H)-one(3a-j). 
 
Compound R1 R2 R3 Yield in % Time in min m.p.(0C) 

3a -H -H -H 89 30 198 

3b -H -H -NO2 79 34 195 
3c -H -H -OCH3 74 36 190 
3d -OCH3 -H -OCH3 72 30 222 

3e -Cl -H -H 71 45 202 

3f -H -H -Cl 75 34 188 

3g -NO2 -H -H 75 48 201 
3h -OCH3 -H -NO2 78 56 265 
3i -Cl -H -OCH3 79 47 226 

3j -NO2 -H -OCH3 67 45 233 

 
The purity of compound was confirmed by a single spot in TLC. In IR spectra of compound 2a carbonyl 
absorption at 1722-1690 cm-1 and –NH absorption at 3225 cm-1 have been observed.                                                                                                                                                                                                                                
The compound showed mass ion peak of 100% intensity corresponding to its molecular weight in mass spectra 
further confirmed the structure. Furthermore, the 1HNMR spectra of compound 2a, a singlet appeared at δ 2.12 

ppm owing to three proton of -CH3. A doublet at δ 6.93 to δ 6.88 ppm is assigned for one proton of -CO-CH= 
group of chalcone with (J=17.8Hz). The peak of doublet at δ 7.46 to δ 7.40 ppm represents for one proton of 

=CH-Ar   with (J=17.12Hz).  A singlet for one proton of -NH appears at δ 8.32 ppm and singlet of one proton of 

–CH of Biginelli ring corresponds at δ 5.50 ppm. A singlet for one protons of -NH appears at δ 8.23 ppm. The 

multiplet peaks at δ 7.6 to δ 6.9 corresponds to 10 aromatic protons indicating the presence of two phenyl rings.   
The product 2a was analyzed for C20H18N2O2 which exhibited molecular ion at m/z= 318.14 [M+1].  

Antimicrobial evaluation 
All the synthesized compounds of the series have been screened were screened  for their  antibacterial and 
antifungal scaffolds 3a-j.The result of antibacterial studies in terms of zone of inhibition (ZOI) and minimum 
inhibitory concentration (MICS) are summarized in table 1 and 2. The microbial study was carried out against 
two gram negative bacterial strains namely E.coli (ATCC25922) and P. aeruginonasa (ATCC8532)  and one 
gram positive bacterial strain named S.aureus (ATCC29213)  and against two fungal strains namely as 
C.albicans (ATCC10231)  and A.niger (ATCC439). The screening was performed with the standard drugs as 
ampicillin for antibacterial activity and ketoconazole for antifungal activity. The inhibitions of microbial growth 
were used to demonstrate the therapeutic efficacy of the hybrid scaffolds. The result of the bacterial and fungal 
studies in term of zone of inhibition and MIC are given in table 6,7,8,9. The activity is illustrated in table 6 and 
table 7,8 and 9.The results of microbial analysis of the tested compounds shows that these hybrids have shown 
moderate to good antibacterial efficacy against selected bacteria strains (E. coli, S. aureus and P. aeruginosa). 
On the basis of zone of inhibition test against test bacterium, E. coli, compounds 3e (R1=Cl, R3=H),3h 
(R1=OCH3 R3=NO2) and 3i (R1OCH3, R3=H)  were found to have very good activity and compounds 3b 
(R1=H,R3=NO2), 3d (R1=OCH3,R3= OCH3)and 3j (R1=OH, R3=OCH3) possessed good activity, while 
compound 3c (R1=H,R3=OCH3),3f(R1=H, R3=Cl), 3a (R1=H, R3=H), 3g(R1=NO2,R3=H) showed moderate 
activity when compared with the standard drug ampicillin. In case of P. aeruginosa, compounds 3f and 3h very 
good activity and 3a, 3c, 3g, and 3j exhibited the good activity while 3b, 3i, 3d, and 3e resulted into moderate 
activity as compared to the standard drug ampicillin. For, S. aureus, compound 3i, 3f and 3e showed very good 
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activity, 3d, 3a, 3c and 3j possessed good activity while 3b, 3g and 3h revealed moderate activity in comparison 
to the standard drug ampicillin.  
 For fungal strains the screening of the derivatives have revealed from very good activity to moderate activity. 
For Candida albicans 3c, 3f showed very good activity and 3a and 3e possessed good activity while 3b, 3d, 3g, 
3h, and 3i exhibited moderate activity as compared to the standard drug ketoconazole. In case of A.niger 3i, 3f 
and 3e revealed very good activity and 3a, 3c, 3d, and 3g possessed the good activity while 3b, 3h and 3j 
displayed the moderate zone of inhibition.  
 
Table 4 :  Inhibition zones (mm) of synthesized bi-pyrimidines (3a-j) against bacteria by the disk diffusion 
method.  
 
 
 
 
 
Compound 

 

 

 
Microbial 

 

Escherichia coli 
(ATCC25922)  

Pseudomonas 
Aeruginonas 
(ATCC8532) 

Staphylococcus 
Aureus 

(ATCC29213) 
 100µg 50µg 25µg 100µg  100µg 50µg 25µg 

3a 11 11 09 11 12 12 10 

3b 12 12 09 - 11 09 - 

3c 13 11 10 12 12 12 10 

3d 12 12 09 09 13 12 10 

3e 15 11 09 - 14 14 11 

3f 12 10 10 14 14 13 11 

3g 12 11 09 12 10 08 - 

3h 14 12 09 13 11 10 08 

3i 15 12 10 09 15 10 12 

3j       11    12    09                                                             12 12 12 - 

Ampicillin 18 15 12 16 32 29 24 
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Table 5:Inhibition zones (mm) of synthesized bipyrimidines (3a-j) against fungi by the disk diffusion 
method.  

 Fungal 
                 

         Compounds 
 

 
Candida  

Albicans (ATCC10231) 

Aspergillus niger 
(ATCC439) 

 100µg 50µg 100 µg 50µg 

3a 12 08 10 07 

3b 10 08 09 06 

3c 13 09 11 09 

3d 10 - 12 09 

3e 11 09 14 09 

3f 15 09 15 09 

3g 10 08 10 08 

3h 09 07 09 06 

              3i 10 09 15 10 

              3j 09 - 08 06 

Ketoconazole 
 

 
20 

 

12 
 

 
20 
 

12 

 
for antibacterial 
For evaluation of microbial activity, as minimum inhibition concentration of the synthesized bi-pyrimidines 
series were studied at different concentrations as 25, 50, 100 µg/mL. Among these compounds 3c, 3d, 3f, and 3i 
exhibited very good inhibition at MIC= 25 µg /mL. 3a and 3e  showed good activity with  MIC= 50 µg /mL and 
the compounds 3b, 3g, 3h, 3i and 3j revealed moderate activity with MIC= 100 µg /mL against E.coli. Against 
P. aeruginonasa, the compounds 3b, 3d, 3f,  and 3e exhibited very good inhibition as MIC= 25 µg /mL.  3a and 
3c compounds revealed good inhibition with  MIC= 50 µg /mL and compounds  3g, 3h, 3i and 3j resulted MIC= 
100 µg /mL. The compounds 3c and 3f exhibited very good inhibition at MIC= 25 µg /mL,  3a, 3b,and 3g 
compounds  showed good activity with  MIC= 50 µg /mL and the compounds  3d, 3e, 3h, 3i and 3j revealed 
moderate activity with MIC= 100 µg /mL against S.aureus.     
  
for antifungal 
Minimum inhibition concentration of all the derivatives of bi-pyrimidines series for antifungal activity have 
been studied and the results of compounds 3c, 3e, 3f, and 3i exhibit very good inhibition by way of MIC= 25 µg 
/mL. 3a and 3d compounds revealed good inhibition with  MIC= 50 µg /mL and compounds 3b, 3g, 3h and 3j 
moderate inhibition MIC= 100 µg /mL against C.albicans. 
In the case of A.niger MIC= 25 µg /mL exhibit very good inhibition of compounds 3c, 3e, and 3f. The 
compounds 3a, and 3b showed good inhibition with MIC= 50 µg /mL and compounds 3d, 3g, 3h, 3i, and 3j  
revealed moderate inhibition with MIC= 100 µg /mL.  
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   The results depicted in table 8  and 9 suggested that the electron withdrawing substituents revealed very 
significant minimum inhibition concentration whereas electron donating substitutents exhibited insignificant 
minimum inhibition concentration activity against microbial strains. 
                
Table 6:Minimum inhibitory concentrations (µg/mL) of synthesized(3a-j) against and gram positive and 
negative bacteria. 

Entry E.coli(ATCC25922) Pseudomonas  aeruginonasa 
(ATCC8532) 

 
 

Staphylococcus aureus 
(ATCC29213) 

  25 50 100 App 
MIC 

 25 50 100 App 
MIC 

  25 50 100 App 
MIC 

3a  + ++ ++ 50  + ++ ++ 25   ++ ++ ++ 50 
3b  + + ++ 100  ++ ++ ++ 50   + ++ ++ 50 
3c  ++ ++ +++ 25  + ++ ++ 25   ++ ++ +++ 50 
3d  ++ ++ ++ 50  ++ ++ ++ 25   + ++ ++ 100 
3e  + ++ ++ 25  + ++ ++ 50   + ++ ++ 50 
3f  ++ ++ ++ 25  ++ ++ +++ 25   ++ ++ ++ 25 
3g  + + ++ 100  + + ++ 100   + ++ ++ 100 
3h  + + ++ 100  -- + ++ 100   + + ++ 100 
3i  ++ ++ ++ 25  ++ ++ +++ 25   ++ ++ +++ 25 
3j  + + ++ 100  + + ++ 100   -- ++ ++ 50 

Ampicilln  +++ +++ +++   +++ +++ +++    +++ +++ +++  
 
Symbols: (–) =confluent growth (no inhibition), Inactive (<10 mm); (+)=weakly active (07–10 mm); 
(++)=moderately active (11– 15 mm); (+++)=highly active (18–23 mm). 
 

Table 7: Minimum inhibitory concentrations (µg/mL) of synthesized(3a-j) against fungi. 
 

 
 
 

      Entry 
 
 

 

 
 
 

Candida albicans 
ATCC(10231) 

 
 
 

Aspergillus niger 
ATCC(439) 

  25 50 100 App MIC  25 50 100 App MIC 
3a  + ++ ++ 50  + ++ ++ 100 
3b  + + ++ 50  + ++ ++ 50 
3c  ++ ++ ++ 25  ++ ++ ++ 25 
3d  + ++ ++ 50  -- + ++ 100 
3e  ++ + ++ 25  ++ ++ ++ 25 
3f  ++ ++ ++ 25  ++ ++ ++ 25 
3g  -- + ++ 100  -- + ++ 100 
3h  + + ++ 100  + + ++ 100 
3i  ++ ++ ++ 25  + ++ ++ 25 
3j  -- + ++ 100  -- -- ++ 100 

Ketoconazole  +++ +++ +++   +++ +++ +++ +++ 
 
Symbols: (–)=confluent growth (no inhibition), Inactive (<10 mm); (+)=weakly  active (07–10 mm); 
(++)=moderately active (11– 15 mm); (+++)=highly active (18–23 mm). 

http://www.pragatipublication.com/


 
International journal of basic and applied research 

www.pragatipublication.com 

ISSN 2249-3352 (P) 2278-0505 (E) 

Cosmos Impact Factor-5.86 

122 Received: 8 December   Revised: 17 December  Accepted: 24 December 

Index in Cosmos 

January 2019 Volume 9 Number 1 

UGC Approved Journal 

 
 

                                                       

 

 
Conclusion 
 
In conclusion, our protocol is a practical approach which uses PEG-400 as a commercially available, low-cost, 
easily available solvent environmentally friendly and simple operation, involving convenient workup, a short 
reaction time, and resulting in good to excellent yields. Substituted 2-amino-6-methyl-4,6diphenyl-3’,4,4’,5-
tetrahydro-[4,5’-bipyrimidine]-2’(1H)-one synthesized by substituted chalcone and guanidine hydrochloride 
were confirmed by spectral characterization 
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Abstract : Gum ghatti is a naturals occurring gum, mostly found in India and widely used as in 
making food, pharmaceutical product and papers. It is excellent emulsifier and thickener. It is a  
mixture  of sodium, potassium, magnesium and calcium salt.  

It has been used since the ancient Egyptians. Gum ghatti used by mummification process of 
that time. It’s chemical structure is a complex nonstarch polysaccharides. It is high molecular 
weight polysaccharides (12000) containing arabinose mannose, xylose and ghecoronic acid. It is 
highly water soluble. The physico-chemical properties determine the quality,  applicability of a 
gum. 

Keywords : Gum ghatti, Anogeissus latifolia, physico-chemical properties, traditional used, 
medicinal and industrial applications. 

Introduction 

 Gum ghatti is a naturally occurring water soluble, complex polysaccharides derived as an 
exudates from a bark of Anogessius latifolia belonging to the combretacea family. It is a native 
tree of an Indian sub-continent. The name gum ghatti has originated from it’s transportation 
through mountain passes of ghats1. 

 Gum ghatti was extensively studied by Aspinall and co-workers,2-6 from 1955 to 1965 and 
found to have an extremely complex structure composed of sugars such as L-arabinose, D-
galactose, D-mannose, D-xylose and D-glucuronic acid in a molar ratio, 48:29:10:5:10 and less 
than 1% of rhamonose, which is present in non-reducing end-groups. The gum contains alternating 
4-0-subsituted and 2-0-subsituted alpha D-mannopyranose units and chains of 1  6 linked. ß-D-
galactopyranose units and chains of L-arabinofuranose residues. Tischer et al7 using 13 C NMR 
spectroscopy suggested that 6% of rhamnose are linked as side chain to the galactose backbone as 
alpha-Rhap (1  4) galactopyrannose in common with the linked found in gum arabic. 

 The gum ghatti with a CAS number 9000-28-6 is recognized an “generally recognized as 
safe” (GRAS) and approved as a food ingredients (GRAS) and approved as a food ingredients 
(code : 184.1333) by the food as Drug Administration, USA, under the function of emulsifier and 
emulsifier salt. It’s use in food is also approved by various countries like , Japan, China, South 
Korea, Singapore,  Russia, Australia, South Arfica, Iran, Saudi Arabia, Latin America and other 
countries. But, it is not approved as a food additive in European union and not been accorded as 

mailto:amkapd@gmail.com


European food safety E number. As per the Bureau of Indian Standards India. It is considered as a 
food grade additives of food under Indian standard 1S7239:1974.8,9,10 

 The physicochemical properties of a compound are measurable physical and chemical 
characteristics by which the compound may interact with other systems and these, characteristics 
collectively determine the quality, applicability or end-use of the compound. In plant gums these 
properties are directly influenced by the botanical type age, location, nature of the growing soils 
and the climatic conditions around the resource gum tree. 11-15 

Materials and Methods 

Collection of sample 

The samples were collected from the forest of Gadchiroli district from the tree barks as dry 
nodules or lumps collection of all samples was done in March-May 2017. 

Moisture content 

It  is determined by drying 5.0 g. of the ground gum sample to constant mass  at 80o C using a hot 
air oven. Dried samples were cooled in a desiccators before weighing. Moisture constant was 
expressed as percent (%) of mass loss from the original mass. 

 Water solubility 

 The solubility of gum ghatti was determined at 30o C by adding 10 mg of the sample to 10 
cm3 of distilled water and leaving the mixture overnight. 15 cm3 of the clear  supernatant was 
taken out in a preweighed evaporating dish and heated to dryness over a water bath. The mass of 
the dried residue with reference to the volume of the solution was determined using electronics 
balance and it is expressed an the percentage (%) solubility of gum.16 

Melting temperature 

The melting temperature range of gum was determined using thiel’s melting point apparatus. 1 g of 
the ground sample was taken in a glass capillary tube  and melting temperature determined 
repeatedly until reproducibility. 

Relative density 

Density measurement was carried out at 35o C, using Stoppard density bottle with capacity of 25 
cm.3  The density of 1.0% w/v of the sample in aqueous solution was determined. 

Relative viscosity 

Relative viscosity of gum sample was measured in filtered 1% aqueous solution using U-shaped 
viscometer at 30o C. A flow time of distilled water and gum solution was noted when, the 
water/solution level was allowed to fall, passing the upper and lower makes of the U-tube. 

 

 



Relative surface tension 

 The relative surface tension of gum sample was measured by using filtered 1.0% aqueous 
solution with the help of stalagonometer. Total number of drops was measured to run the sample 
solution from upper marked to lower marked. 

pH 

pH of 25% aqueous gum solution (w/v) was measured using glass electrode pH meter 

Ash content 

5.0 g of ghatti gum was heated on a burner in air to remove its smoke further it was burned in a 
furnace at 550o C. The ash content was expressed as a % ratio of the mass of the ash to the oven 
dry mass.17  

Mineral content 

Ash from gum sample was prepared and dissolved in conc. H2SO4. This solution was used for 
determination of mineral content by atomic absorption scpectrophotometry.  

Table 1 : The physicochemical properties of gum ghatti analyzed 

Sr. No. Physicochemical Parameters Value 
1 Colour Yellowish white 
2 Moisture (%) 11.34 
3 Solubility (%) 29 
4 Melting temperature (oC) 220 – 226  
5 Relative density 1.0987 
6 Relative viscosity 14.11 
7 Relative surface tension 94.56 
8 pH 4.00 
9 Ash content (%) 2.43 
10 Sodium (g/100g) 0.0026 
11 Potassium 0.5867 
12 Magnesium 0.1680 
13 Calcium 1.2000 
14 Iron BDL 

 

Traditional uses of gum ghatti  

 Anogeissus latifolia has been already used in the Ayuveda system of medicine. In ancient 
literature the bark has been reported to be used in treatment of various skin diseases (Sores, Boils 
and itching). 



 Similarly, gum ghatti is used for the treatment on snakes bites and scorpion bits, and 
treatment on stomach diseases as well as treatment on colic, cough and diarrhea.  

Medicinal and Industrial Applications 

 Kaur et al10 studied the rheological and structural characteristics of the gum, reported the 
molecular weigh of gum approximately 8.94 x 107 g/mol. 

 The gumy  solution at low concentration exhibits pseudo plastic, time dependant shear 
thickening behavior 

 It is extensively evaluated as sustained release polymer due to it’s high gelling property. 
 Parvathi et al18 recently studied hypolipidemic activity of this gum. 
 The nanoparticles of gum ghatti are useful for various applications such as drug delivery,19 

targeted biological interactions20 and biological lables21. 
 Appetited suppression is best achieved by the intact of gum ghatti powered. 
 It is wide used to decreased the concentration of cholesterol, it decreased the reabsorption 

of the fat soluble. 
 It also increased the speed of process of healing of wounds. It has highly antibacterial 

effect that destroy the bacteria and provides immunity. It also lessons the harmful effects of 
chemo therapy in patients with cancer. 

 Consumption of gum ghatti will decrease the absoption of sugar in blood. 

 The gum obtained from Anogeissus latifolia plant has potential to be used as 
pharmaceutical polymer in novel dry delivery system and also in food industry in preparation of 
different products22. 
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