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Facing An Interview : Techniques

Dr. A. B. Indalkar
Head, Dept. of English
Ramkrishna Paramhansa

Mahavidyalaya, Osmanabad o

The word “Interview refers to one-to-one conversation between an interviewer and interviewee. ' i
Interview is a face-to-face interpersonal communication in which a candidate is asked questions to assess his
capability for the recruitment. promotion or the expected situation. |t is a systemized method to assess a ki

person, usually a panel of experts. A Job or an academic interview s a formal meeting at which people are
asked questions by one or a panel of interviewers to find out for a job or a course of study. Being a form of
oral communication. interviews are usually conducted face-to-face, but this is now also being done
increasingly over the telephone. Getting job in India seeins to be difficult job for everyone because there are
thousands of applicants applying for the same company. However, finding job is not really a huge task if you
have got some amazing skills along with a good resume.

The candidate like a salesman should ry 10 persuade the proposed employer that his abilities and
skills are worth buying. With the advancement in technology. education, communication media and literary
rate, today the job market has drastically changed. Everyday new avenues are added to it. Specialities and J
superspecialities are in demand. Therefore, a candidate has to face stiff competition in the job market. And of !; i
this, the one emerges as a winner, who is fully equipped with academic resources, professional skills, positive ()
traits and unique way of presentation through good interview techniques.

The interview technique is employed for the purpose of assessing candidate’s true personality and it
helps us to eliminate those candidates who merely méipgrigg \
examinations but are unable to apply these in their dai ly life or

The candidate who is able to find a job of his or he
Further, he should face an interview with ease and self-confic ence.
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a positive impression on interviewers. The attempt of the interviewers is to find out whether the candidate .
being interviewed has the qualities and attitudes they are looking for,

While most written tests seek to focus on inherent qualities and the potential of the candidates in
various areas of intelligence, reasoning, etc., there is still an unexplored area of a person’s personality which
plays an important role in performing various functions and shouldering various responsibilities in the varied
spheres of life. These lists vary from post to post. Not only individual traits but the importance of each would
depend on the job content and the manner in which, responsibilities have to be discharged by the incumbent of
the post. Quite a few important elements of personality like poise and composure, liveliness, impact created
on persons by their presence, qualities of leadership, initiative, drive, motivation, value system, etc., are
required in varying degrees for various jobs: An intelligent review of the duties and responsibilities assigned
to the job should enable the candidate to draw out in advance qualities that would be required for successful !

like the educational career, sports, games, NCC, NSS, extracurricular actj vities, hobbies, etc. Also efforts are
made to find out how wide awake you are in day-to-day living. In other words, a candidate is supposed to [
know the happening in the environment in which he lives, works, and plays and how he tackles the day-to-day I
problems of living.
The Internal Structure of the Interview:-

It is important for the candidate to understand the internal structure of the interview which consists of
a beginning, a middle and an end. The first part relates to preliminaries, such as greetings, introduction and
opening remarks of a general nature, It is observed that 50 per cent of an interviewer’s decision is made about
the candidate in the first 50 to 60 seconds of the interview, so the initial interaction is very important. The
main part (middle) involves the rea exchange of questions and answers that will allow the interviewers to
assess the candidate. Here ‘open’ or *closed’ questions are asked. Open questions provide a candidate with an
opportunity to answer quite extensively in response to a particular question. Generally these questions begin
with *“Why', *How’. *Please describe....” The candidate should not ramble on with the story of his life and tel]
the interviewers the things relevant to the position he would like 1o be known. Answering ‘Yes® or ‘No’ to
questions is called a closed question. However, the candidate should not simply respond by saying *Yes® or
"No’ but provide more information by way of an explanation. The third part consists of remarks that signal the
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end of the interview, clarifications the mterviewee may want 1o ask for. exprestaon of Uik s s ledkk

A candidate who is able to end on a positive yet assertive note is likely 10 make o pood g esshis

Interview Techniques :- :
“Life is a series of interviews,” says Matthew Arnold. the great British poct and covn 1 isum sy |g

death man has to put up with infinite tests and endless trials. Man has to be ever prepared to Lace i slond sl

interview in any walk of life. Life is a great struggle. Anyone who has to face the strugsle e as bl s e

not fight shy of facing the interview, whatever position one occupies.

Before appearing for interview, apart from personal grooming, there is a lot of mental prooniing alss

to be done. Nervousness is a common occurance among many candidates. This obscures tlonts il
knowledge and at times spoils entire interview. So the candidates should feel confident and pet i o
nervousness. He should convince himself that he is the right person for the job and has all the ne Y
qualities for it. This is how one can gain self-confidence and courage to face the interviewers. Al the
time the candidate ought to be careful about his behaviour, presentation and manners should not reflect over
confidence and rashness. This however, does not mean that the candidate should appear as servile or timid
candidate. The candidate should present himself as a cool, composed and confident. An interviewer judpes
candidate based on the following golden rules to get a more or less correct picture of the candidate's
personality.

1) At the time of interview the candidate should wait his name to be announced, and knock or seek permission
before he enters the room. P

2)  He should greet the interviewers in the room formally, but in a pleasant manner.

3)  Don’tsit until you are asked to. .

4)  Be conscious about making eye contact with the person speaking to you and of maintaining a proper and
relaxed body posture and a steady tone of voice, which should not be either too loud or too soft. Your speech
should be natural. TR

5)  Think positively and banish all kinds of fear. Imagine that you are a born winner and once you have made up
your mind to succeed at all costs, vou will find that all circumstances work in such a way as to contribute to
your successful journey to the destination. ¢ e S i

6) Do not interrupt the interviewer and allow him/her to finish speaking before you answer a question or react to
a statement or opinion. : i

7)  Listen carefully to the interviewer’s questions and comments and speak clearly and at a moderate pace to
avoid having any of them repeat themselves.

8)  Impress your interviewers with your honesty, knowledge and pleasing personality.

9)  Be a tactful but strong advocate of your own line of argument.

10) Do not pretend to be different from what you are.

I'1) “Apparel often proclaimed the man™ said William Shakespeare, The dress of a person is certinly a pointer to
his personality. Your dress should be neat. clean, smart, well fitted and well dressed, it should not be paudy
and need not be very expensive. '

12) Try to draw the interviewer’s attention to your achievements, knowledge, skills but you ~hould nof boaes ol
display your knowledge, skills, etc.

13) Do not pose to be quick-witted.

14) Do not try to show that you know all about something, when you really know only a little abwown 1

15) Stick to the truth, This is the only easiest, but also the best.

16) The interviewer would elicit your forthright views and observations on vital topics and o panve o e candid
and through about what you feel about the subject broached.

17) Provide substantive and solid facts and arguments when you take up a specific stand an paiienlan

18)  Avoid repeating yourself, long silences, fillers such as thmm. %, fer. . “you know” and Ok

19) Your answers should be brief and to the point. Do not talk too much. Always conline yonr tallc witlin the
limits of your subject and do not go astray. If you talk unnecessarily, you are HKely 1o pive ot iy of yon
shortcomings.

20)  When you do not know the answer to a question frankly admit that.

21)  If you make a false statement, you lose chances of selectjon.

22) Do not get into arguments or speak negatively or criticize former teachers. colleague. or cinplon g

23) If the interviewer asks you any question which you consider silly, do not get upset. Cinve s o e v poalig |

24) In case you do not hear a question you are asked or if you do not understand it you could prolitely ol o i
be repeated or explained. For example :

e I beg your pardon, sir.”
* “Could you clarify the question, please.™
* “lamsorry, but could you repeat the question please.”

25) Wait for the interviewers to invite you to ask questions in case you have quenies e i doc ol 1 e
wait until you sense that the interviewers are done before asking them politely if they conld vLints i g
I www.aiirjournal.com | Impact Factor 6.293 Peer Reviewed Journal l Mob.No. 1099250441 I i ]




[ Aayushi International Interdisciplinary Research Journal ( AlIRJ ) ] Special Issue No. 64 ISSN 2349-638x l

« for you. For example, *Could you tell me whether the positign involves travelling, please” or *Could 1 know
when 1 can expect to hear from vou, please.’
26) When you are given an indication that the interview is over, get up and give a slight courteous bow and thank

all the persons in the room before walking out of the door and closing it softly behind you.

|
#
!

In conclusion. we can say that success in interview can be surely and easily secured by clearly
understanding its techniques correctly, following the procedures, grasping its rationale and mastering its
secrets interview as a tool of selection is used for all managerial, executive and other appointments in the
government departments, in the Union Public Service Commission selections, in the public and private
sectors, and also in the universities, colleges, schools, etc. Even where other methods like written tests,
intelligence tests, objective tests, group discussions, etc., ‘are employed, the ultimate or final selection is
invariably made only after the formal face-to-face interview.
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Ihe word “Interview' refers 10 one-to-one conversation hetween an mterviewer and iteryy
5 £ T

Interview is a face-1o-face interpersonal communication in which a candidate 15 asked questions to aume
capability for the recruitment, promotion or the expected situation. It is a systemized method 1o avsess 4
person, usually i panel of experts. A job or an academic interview is a formal meeting at which people are
asked questions by one or a panel of interviewers 1o find out for a job or a course of study. Being a form of b
oral communication. interviews are usually conducted face-to-face, but this s now alw beine done p

increasingly over the telephone. Getting job in India scems to be difficult job for everyone because there ar
thousands of applicants applying for the same company. However, finding job is not really a huge task 1f you
have pot some amazing skills along with a good resume

I'he candidate like a salesman should try 10 persuade the proposed employer that his abilities and

skills are worth buying. With the advancement in technology, education, communication media and literary
rate, today the job market has drastically changed, Everyday new avenues are added to it. Specialities and
superspecialities are in demand. Therefore, a candidate has to face stiff competition in the job market. And of 3
this, the one emerges as a winner, who is fully equipped with academic resources, professional skills, positive .
traits and unique way of presentation through good interview techniques.

The interview technique is employed for the purpose of assessing candidate’s true personality and it
helps us to eliminate those candidates who merely memorise facts and reproduce them in the written
examinations but are unable to apply these in their daily life or to influence others by their personality.

The candidate who is able to find a job of his or her choice should have a good academic record
Further, he should face an interview with ease and self-confidence. It is so because the interviewers select
only some of the candidates from among the many with apparently the degree of qualifications and capability.
At the same time one should remember in mind that in addition to sound subject knowledge, one should leave
a positive impression on interviewers. The attempt of the interviewers is to find out whether the candidate

being interviewed has the qualities and attitudes they are leoking for.
While most written tests seek to focus on inherent qualities and the potential of the candidates in

various areas of intelligence, reasoning, etc., there is still an unexplored area of a person’s personality which
plays an important role in performing various functions and shouldering various responsibilities in the varied
spheres of life. These lists vary from post to post. Not only individual traits but the importance of each would
depend on the job content and the manner in which, responsibilities have to be discharged by the incumbent of
the post. Quite a few important elements of personality like poise and composure, liveliness, impact created
on persons by their presence, qualities of leadership, initiative, drive, motivation, value system, etc., are
required in varying degrees for various jobs. An intelligent review of the duties and responsibilities assigned
to the job should enable the candidate to draw out in advance qualities that would be rcqu'ir'ed fgr successful
performance therein. Information about the various personality traits that are considered crmc'al lor'thc job in
question is evaluated by trying to focus on the performance and functioning of the candidates in various fields
like the educational career, sports, games, NCC, NSS, extracurricular activities, hobbies, etc. Also efforts are
made to find out how wide awake you are in day-to-day living. In other words, a candidate is supposed to
know the happening in the environment in which he lives, works, and plays and how he tackles the day-to-day

problems of living.

The Internal Structure of the Interview:- . . ' . '
It is important for the candidate to understand the intemal structure of the interview which consists of

a beginning, a middle and an end. The first part relates to preliminaries, such as greetings, introduction and

opening remarks of a general nature. It is observed that 50 per cent of an interviewer's decision is made ubgm
the candidate in the first 50 to 60 seconds of the interview, so the initial interaction is very important. The

main part (middle) involves the real exchange of questions and answers lhqt will allpw the im.cn'iewfzrs 10
assess the candidate. Here ‘open’ or *closed” questions are asked. Open questions provide a candlda.tc with an
opportunity 1o answer quite extensively in response to a particular question. Generally these questions begin
with *Why", *How’. *Please describe....” The candidate should not ramble on with the story of his life fm‘d ~tell
the interviewers the things relevant to the position he would like to be known. Answering ‘ch_‘ or \\0 )
questions is called a closed question. However, the candidate shoulid not simp!}: respond by.s.a}'mg“o\cs‘ llor
“No’ but provide more information by way of an explanation. The third part consists of remarks that signal the
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Abstract

India’s Prime Minister Narendra Modi has rightly picked  Make in India” as the most
imporiani plank in his drive to help accelerate the countiyv's rise toveards becoming an economic
superpoveer. The world is looking at India as it begins a new phase in its journey towards being
a global economic powerhouse. Ofien labeled as a nation of shop keepers and traders it is easy
to forger that India represented almost half the world's GDP right up to the 18" Century, one
ihat rapidly declined over the next 100 years. This is testimony to the fact that India has abvays
had a verv mature consumer market as well as a well-entrenched distribution and commerce
Jramework that exiends well beyond its geographical boundaries. The Make in India is an
internationul marketing strategy which aims to take a share of manufacturing in country’s gross
domestic product from stagnant 16% currently to 25% by 2022, This campaign to ** transform
India into a global manufacturing hub™ aims 1o use manufacturing as a vehicle for joh growih.
s paper showceases the potential of design, innovaiion and sustainability across India’s
manufacturing sector in the coming decade. This will spark a renewed sense of pride in India’s
manufacturing- and take corporate and public participation to the next level.

Keywords: Make in India, Prospects, Policy, Vision

Introduction:

ake in India initiative launched by Prime Minister Narendra Modi on 25th September

2014 was an initiative aimed at making India a global manufacturing hub.It was also rolled out
with the aim of creating millions of jobs in the country.

The logo for the Make In India campaign is an elegant lion, inspired by the Askoka Chakra and

desioned to represent India's success in all spheres. Wheel denotes peaceful progress and

.. lion has been the official emblem of India" and it stands for "courage, tenacity and

wisdom -- all Indian values The campaign was dedicated by the Prime Minister to the eminent
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patriot, philosopher and political personality. Pandit Deen Daval Upadhvayva who had been born
on the same date in 1916,

Under the 'Make in India’ initiative. the government has. in the last one vear. announced several
steps to improve the business environment by easing processes to do business in the country. and
attract foreign investments.

The key sectors that will play a major role in the manufacturing sector in the future:

e Aecrospace & Defence

e Automobiles & Automobile Components

e Chemicals & Petrochemicals

e Construction Equipment. Materials & Technology

e Food Processing

e Infrastructure Development

e [T & Electronics

e Micro, Small & Medium Enterprises

e Pharmaceuticals

s Textiles

The Vision of Make in India

The national progamme aims at time-bound project clearances through a single online
portal which will be further supported by the eight-member team dedicated to answering investor
queries within 48 hours and addressing key issues including labor laws, skill development and
infrastructure.

e The objective of the mega programme is to ensure that manuiacturing sector which
contributes around 15% of the country’s Gross Domestic Products is increased to 25% in
next few years.

e It will ultimately generate more employment opportunities for the poor and give greater
purchasing power in their hands.

Cutting down on procedural delay: Delay in getting regulatory clearances lead to rise in cost
of production. A leading multinational automobile major said "costs of production in India
increase because of various government policies, procedures, regulations and the way some of
the laws are implemented.” The quicker the government addresses these challenges its better for
the industry to set up facilities in the country.

Tax sops & focus on innovation: Economists have noted that with the globalization becoming a
reality, Indian manufacturers will have to compete with the best and cheapest the rest of the
world has to offer even in the domestic market. * India should be more focused towards novelty
and innovation for the sectors indentified and integration with the country’s premier institute for
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arrving out research and development would be critical to the success of the make i [ndia
programme,” a leading industrialist sad.

Skill development & thrust on education: Experts argue that the country needs o focus on
quality education not just skill development. = In the emerging economyv, people will need o
continuously learn new skills to mect the economy’s changing requirements.” an otticial with an
industry association observed. In the last couple of years, National Skill Development Agency
(NSDA) initiated work on creating a labour market information system which would help
ndustry sourcing their manpower requirement

Reforms in the labour laws: Besides the skill development, labour law flexibility 1s a key
clement for the success of this campaign for increasing manufacturing in the country.
Economists say that = labour law flexibility does not imply = hire and fire” policy. it s about
* providing a sound social safety net to workers.”

Experts say that the country has some of the most comprehensive labour laws at the same time a
large parts of working population do not have access to social security net. A leading Economist
said the big challenge for * Make in India® campaign would face constant comparison with
China's 'Made in China' campaign. The China launched the campaign at the same day as India
seeking to retain its manufacturing prowess. * India should constantly keep up its strength so as
to outpace China's supremacy in the manufacturing sector.” he noted.

Demographic dividend: Notwithstanding the challenges faced in making India a manufacturing
hub, the country is peised to reap rich dividend for being one of the youngest nations i the
world. India is the only conntry in th~ world which offers the unique combination ot democracy,
demography, and demand from a rising middle class. Besides, the campaign would ensure closer
centre and states relations for promioting India as a global manufacturing hub. = If investment
comes in the States, it comes in India also. States and Centre should work collectively. shoulder
to shoulder as a team. They should find solution together and things move forward.”

Policies under '"Make in India' iritiative:

There are 4 major policies under the 'Make in India' program:
1. New Initiatives: This initiative is to improve the ease of doing business in India, which

includes increasing the speed with which protocols are met with, and increasing transparency.
Here's what the government has already rolled out

> linvironment clearances can be sought online.

o All income tax returns can be filed online.

e Validity of industrial licence is extended to three years.

»  Paper registers are replaced by ¢lectronic registers by businessmen.

»  Approval of the head of the department 1s necessary to undertake an inspection.

2. Forciga Direct Investment (FDI):
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The government has allowed 100% FDI in all the sectors except Space (74%4). Detence

(49%) and News Media (26%).

FDI restrictions in tea plantation has been removed. while the FDI limit in detence sector has

been raised from the earlier 26% 10 497 currently.

3. Intellectual Property Facis:

The government has decided to improve and protect the intellectual property rights of

innovators and creators by upgrading infrastructure, and using state-of-the-art technology. The

main aim of intellectual property rights (IPR) is to establish a vibrant intellectual property regime

in the country, according to the website.

These are the various types of IPR:

Patent: A patent is granted to a new product in the industry.

Design: It refers to the shape. configuradon, pattern, colour of the article.

Trade mark: A design, label, heading, sign, word, letter, number, emblem. picture,
which is a representation of the goods or service.

CGeographical Indications: Accoiding (o the website, it is the indication that identifies
the region or the country where the goods are manufactured.

Cepyright- A right given to creators of litzrary, dramatic, musical and artistic works.
Plant variety Protection: Protection granted for plant varieties, the rights of farmers and
plant breeders and to enccurage the development of new varieties of plants.
Semiconductor Integrated Circuits Layout-Design: The aim of the Semiconductor
Integrated Circuits Layout-Design Act 2000 is to provide protection of Intellectual

Property Right (IPR) in the area of Semiconductor.

4. National manufacturing:

Here the vision is,

To increase manufacturing sector growth to 12-14% per annum over the medium term.
To increase the share of manufacturing in the country’s Gross Domestic Product from
16% to 25% by 2022.

To create 100 million zdditional jobs by 2022 in manufacturing sector.

To create appropriate skill sets among rural migrants and the urban poor for inclusive
growth.

To increase the domestic value addition and technological depth in manufacturing.

To enhance the global competitiveness of the Indian manufacturing sector.

To ensure sustainability of growth, particularly with regard to environment.
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Response to the "Make in India’ initiative:
The government has said that it has, so far, received Rs .10 lakh crore worth of

proposals from various companies that are interested in manutacturing clectronics in India.
Companies like Xtaomi, Huawer have already set up manufacturing units in India. while iPhone.
tPad manufacturer Foxconn is expected to open a manufacturing unit soon.

Recently, Lenovo also announced that it has started manufacturing Motorola smartphones in a
plant near Chennai.

[n a report released by the World Bank, about a state-wise bifurcation based on ease of doing

business, Gujarat was ranked as the top state, followed by Andhra Pradesh and Jharkhand.

Expectations on make India: Make in India’ for Big Boost to Industry & Employment

Job placement firms expect the government’s renewed push to manufacturing its Make in

India program to start generating new employment opportunities in the next few months. The
government hopes to create 100 million new jobs by 2022.
The firms estimate that 7.2 lakh temporary jobs are likely to be created in the next one year. it
would add 8-13 percent to the current jobs pool as investment into manufacturing, engineering
and related sectors rise. They say the Make in India initiative has led to an increase in hiring in
these segments as well as e-commerce and Interpet-1elated sectors. Estimates also suggest that
refocusing on India’ s traditional occupations would potentially create 10 million jobs a year.
For instance, the Indian, Leather Development Program trained 51,216 youths in the past 100
davs and it plans to train 1,44,000 youths annually. Four new branches of Footwear Design &
Development Institute at Hydrabad, Patana, Banur(Punjab) and Ankleshwar(Gujrat)- are being
set up to improve training infrastructure. The industry is undergoing acute skill shortage and
most of the people trained are being absorbed by the industry.

India is home to some of the best talents in the world, yet a major part of this talent pool
remains untapped due to a fragment marketplace. As investment pick up, companies will be on
the lookout for the right talent. R. Suresh, managing director of RGF Executive Search India,
says even top leaders would need to acquire new skills. Design, technology skills, innovation,
cxperience in operations, sales and distribution are going to be critical skills for top managers as
well as, he says * The Indian job market has witnessed a substantial upswing in the demand for

the new work profiles, especially in sectors such as solar energy generation and construction

(green building, smart homes) ™ says Rachna Mukherjee, chief HR officer, Schneider Electric

India.
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Conclusion

India’s small and medium sized industries can play a big role in making the country take
the next big leap in manufacturing. India should be more focused towards novelty and innovaton
tor this sector. The government has to chart out plans to give special privileges to these sectors.

According to World Bank. India ranks 142 out of 189 countries in terms of ease of doing

business. India has the capacity to push the GDP to 25% in next few years. The government ot

India has taken number of steps to further encourage investment and further improve business

3

climate.

transforming India into manufacturing Hub.
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Abstract

Internet plays a dominant role in our daily life. In pre-E-commerce era buying & selling was
done in physical market. But in current scenario life is so convenient due to E-commerce. Online
shopping is a part of e-commerce which is done mostly by the users due to E-commerce websites
in India which allows us to buy and sell the products according to our choice at affordable price.
E-commerce website has a lot of impacts on different markets and retailers. In this paper we will

discuss about the different markets and retailers and impacts of e-commerce on them.

Keywords: E-commerce, online shopping, digital market

l.Introduction:

E-commerce is a boom in the modern business. E-commerce means electronic commerce. E-

commerce involves buying and selling of goods and services, or the transmitting of funds

or data, over an electronic network, predominantly the Internet.E-commerce is a paradigm
shift influencing both marketers and the customers. Rather ¢-commerce is more than just
another way to boost the existing business practices. It is leading a complete change in
traditional way of doing business. This significant change in business model is witnessing a
tremendous growth around the globe and India is not an exception. A massive internet

penetration has added to growth of E-commerce and more particularly start-ups have been
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increasingly using this option as a differentiating business model.Ecommerce, has reached
almost every nook and corner of the world. Electronic commerce draws on technologies such
as mobile  commerce, electronic  funds transfer, supply  chain management, Internet
marketing, online transaction processing, electronic data interchange , inventory management
systems, and automated data collection systems.

This has been mainly attributed to the advent in information technology and electronics. Smart
phones with easy access to internet and affordable data plans have ensured that internet is

accessible to everyone, irrespective of class. The increase in literacy rate has also played a part in

increasing consumer awareness about online stores.

Major discounts, quick delivery, vast variety of products, easy return policies, EMI options
(interest-free in many cases), cash on delivery options, and easy accessibility are few of the
aspects which have helped in the rapid growth of online stores. Clever marketing through social
media, targeting the younger tech-savvy crowd has paid off well, Even the not-so-tech-savvy

older generations is also gradually catching up with this trend!

Trust was and will remain a major concern for the online shoppers. However, many eCommerce
players such as Amazon have been able to gain the trust through quick redress of consumer
complaints and easy return policy. Another aspect which has helped the eCommerce industry

grow in leaps and bounds is the variety of products offered and the ease of shopping anywhere.

2.0bjectives of study:

The research has been conducted with the following objectives:

To study the effect on profitability of retail stores due to the advent of e-stores

* To analyze the effect upon pricing patterns of retail stores in recent times

To analyze the change in business pattern to achieve customer satisfaction & customer

retention.

To analyze the future scenario of e-stores,
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3.Research methodology:

The data for the purpose of the study has been collected through f secondary sources such as

reference books, magazines, newspaper & internet websites.

4.Benefits of E-commerce over traditional commerce

With technological advancements, the shopping trends among the customers have radically
transformed over the past few years. Also, the soaring popularity of online shopping has
completely integrated into our lives and imagining a day without it seems to be a daunting

task. As per Statista, there has been a tremendous rise in the sales of e-commerce websites

every year. With a whopping amount of $2.8 billion in the last year, retail e-commerce sales
are expected to reach $4.88 billion by 2021.

With a huge impact of digital transformation over the commerce sector, people are more
likely to purchase a product online rather than going to a physical store. Want to start your
e-commerce business but waiting for the right time? There’s no ideal time to start an online
store.

Let’s dive deeper into the advantages of using e-commerce websites over traditional
commerce.

4.1 No geographical limitation:

When it comes to traditional commerce, you can only do business where you have set up
your physical store. This is not the case with E-commerce websites. For them, the whole
world is their playground if planned strategically. People from one corner of the world can

easily order a specific product from another corner of the world with a few clicks.

4.2Easy way to gain customer by search engine visibility

Traditional commerce shops depend mostly on branding and relations to drive more
customers to their shop but on the other hand, e-commerce drive most of its traffic from
search engines. Over 30% of e-commerce traffic comes from organic searches on search
engines. This is just the traffic from organic searches and then we have advertisements,

social media traffic which is the tipping point for many e-commerce businesses. By using an
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innovative solution like Yo!Kart for your e-commerce store, you can easily gather insights

into the traffic coming from different social media platforms.

4.3 Lower cost/investment

One of the best reasons to open an e-commerce website is because it requires a low
investment as compared to a physical store. To cut down the prices for your e-commerce
website, you can make use of the best marketing strategy involving: organic search, pay per

click or social media traffic. Also, the manpower and property required to get the business

up and running is much less as compared to a physical store.

4.4 Locate product quickly

We have all been through the hassle of locating a specific product in a huge store, running
up and down the aisles and asking the person in charge to assist you. This is not the case
with e-commerce platforms, as the customer just has to click through intuitive navigation or

just type the specific product in the search box to immediately find their requirement.

4.5 Save travel time and cost

The main reason for people shifting from traditional commerce to e-commerce is because it
saves travel time and cost. For a physical shop, the customer has to visit the outlet to
purchase the item whereas for an e-commerce website he can just do it with few clicks
sitting on the couch. With the advent of m-commerce, it has, even more, saved the time of

the customer by allowing them to purchase the products on the go.

4.6 Enables deal, bargain, coupons and group buying

Many of you would think that even traditional commerce offers deals, bargains, etc. But e-

commerce website makes it more convenient and easy for customers to avail them. Imagine

a situation where you have coupons for groceries in one store and discount voucher for
clothing in a completely different store. Imagine the amount of hassle you would have to

face to buy both these products. While in the case of online shopping, you can purchase

anything with just a few clicks and avail both the coupon and discount voucher on the same
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platform.

By using our e-commerce solution Yo!Kart, you can effortlessly generate a detailed report

of the discount coupons availed by the customers.

4.7 Abundance of information
When you go to a shopping store, the only information you see is that written on the product
and the price of the product. In an e-commerce store, additional information is easily

available to the customer in just a click. Mostly this information is entered into the system

by individual vendors which require no extra effort or cost of the e-commerce owner.

4.8 Remains open all the time

Another major factor why the customer has shifted from traditional commerce to e-
commerce websites is that they can shop at odd timings too. E-commerce store timings are
24*7*365. An e-commerce website has no obligation which is why they can remain open all

the time. The sellers benefit from it as they gain more and more orders and for the customer,

around the clock store is much more convenient.

4.9 Create e-commerce store for niche product

There are often niche products which are difficult to find in the physical world. Some things
do not have a market in the physical world or even if they have, it’s very scarce. In the
online sphere, all you have to do is type the specific product in a search engine and you will

find a list of websites that sell the product. For instance: Spare parts of the equipment are

very hard to find in the physical world but comparatively easier in the online world.

4.10 Creates targeted communication

To create a targeted communication, the only thing you require is the email address and
personal information/ habits of the potential customer. To gather this information, creating a
registration page and enabling cookies on your website is important. Once you get a hold of

the habits of the customers, you can send across relevant messages. This information also
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helps in recommending products on the e-commerce website. Some e-commerce websites

also send emails with products you may like to buy.

S.Impact of E-commerce on Retailers:

Due to the above various benefits of E-commerce to the customer. It makes a negative impact on

retail stores in following manner.

5.1 Turnover

Due to e-commerce the turnover of offline retailers has reduced which is a warning signal for the

enterprise.
5.2 Profit Margin

On the arrival of online shops in the market offline retailers are suffering from pricing. To

J
survive in market, they have to sell product in law prices which covers only their operational

costs and they do not get any profit margin.

5.3 Discount

Offline retailers sell their products at discounted rates because online stores offer heavy discount

to the customers and to stay in the market and to attract the customers they have to sell the

products at discounts.

5.4 Variety of Stocks

Variety of goods is offered by online stores to which offline retailers cannot compete because at

the end of year the left over stock can give a huge loss to the retailer.

5.5 Customer Services

Offline retailers are providing different services at which online stores fails. Repair and goods of

services, home delivery and after sales services also like online shops.
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5.6 Window Shopping

Low prices offered by online stores leads to window shopping by customers at physical stores

and they buy product online. Due to which they have prospective customer’s more than actual

customers.

5.7 Advertisement

Offline retailers focus only on the advertisements so that they can attract customers and increase

their sales. They do not leave a single chance to advertise .
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6.Conclusion:
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This paper concludes that

Majority of the individuals feel that eCommerce has affected the retail industry in an

adverse manner, it may not be true completely.

Online shopping lets customers review thousands of items in one place and pay for from

the comfort of their homes. This has affected offline retail companies to stay in the

competition with other retailers and online stores.

The expectations of the buyers have increased with the boom in eCommerce industry and

they expect much more than just buying products which are not fulfilled by retail stores.

Along with the impacts e-commerce also offers some limitation in terms of markets and

retailers that is website cost, to create and maintain a website a lot of money is required.

On the other hand, the buyers’ mentality of having to touch and see the product
physically has ensured continued business for many businesses including clothes, jewels,

vegetables, electronic gadgets, etc. Majority of the buyers still feel the need to verify the
products physically before buying them.
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FORMULATION AND EVALUTION POLYHERBAL
FACIAL CREAM

W Swati Siddheshwar Londhe*
Mangesh Gautam Bhosale**
Amol. Arun Joshi®**

Geeta Sapkale” ==

w1 ABSTRACT i B

The aim of present study was to formulation and development of whitening polyvherbal face
cream comprising extracts of Curcuma longa, Phyllantus emblica, vitis vinifera, cucumis sativus,
Rubia cordifolia, Aloe berbadensis, santalum album, crocus sativus, Azadichirata indica and Almond
oil for, Different types of formulations oil in water (O/W) base namely FI to F4 were formulated by
incorporating different concentrations of stearic acid and cetvl alcohol. The evaluation of all prepared
base (FI to F4) were done on different parameters like pH, viscosity, spreadibilty, and stability were
examined. The base F2 was found appropriate for the preparation of cream. The extracts were
incorporated in base F2 for the preparation of polyherbal face cream. The polyherbal face cream
showed good spreadibilty, good consistency, homogeneity, appearance, pH, and ease of removal and
no evidence of phase separation. From the result it can be concluded that the polyherbal face cream
providing prevention of skin lashing effect and it is safe to use.

Keywords: Curcuma longa, Phyllantus emblica, vitis vinifera, cucumis sativus, Rubia cordifolia,
Aloe berbadensis, santalum album, crocus sativus, Azadichirata indica and Almond oil and
herbal face cream

INTRODUCTION of skin conditions formulations like, sunscreen

Cosmetic products most commonly used ¢l anti-acne, anti-wrinkle and anti-aging are
for improve and enhance skin or used on for face ~ Originated by using varieties of materials, cither
and body skin. These cosmetics are generally real or artificial. Th_c .enlargcmcnt process _for
combination of chemicals containing compounds ~ cosmetic  have varieties of - propertics - like
obtained from raw materials (such as coconut antnopdant, _ antl—im‘]e_xmmat_ory, @ﬂiscpt_w,
oil), or may be synthetic or artificial[l] emollient, anti seborrhatic, anti kerolytic activity

Cosmetics products are created for application on
skin for the purpose of washing, prettify or
convert emergence and increasing the charm.
Cosmetics are expand to decrease age lines , acne
and for controlling oil secretion. Aberrant kinds

and antibacterial etc. Short time ago, lots of
Asian ladies enterprising for a glowing skin
colour has enhanced desperately. This happened
because discovery of lots of potent skin
lightening agents, which are ontained from plant
sources. The skin colour 1s mainly determined by
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the content of an epidermal pigment called
melanin. It can be released by melanocyte cells
in the elimental surface of epidermis. Melanin
can be increased because of sunlight, melasma
free radicals, UVA and UVB rays. The lavish
melanin production 1s not advisable because it
can give a black or unequal skin colour.Changes
in colour is also desired for cosmetic reasons.
The primary procedure of melamine production
(melanogenesis) can be controlled by one
enzyame name is tyrosinase, which 1s catalyzes
tyrosine enzyme hydroxylation, precursor of
melamine, into dihydroxyphenylalanine and
different intermediates. Thus, reticence of
tyrosinase enzyme activity either its production
can prevent melanogenesis, and reducing the
uneven skin colour. Hence the plants produces
strong anti-tyrosinase activity is used for skin
lightening agent in cosmetic preparations]-3 The
herbal products claim to have no side effects,
commonly seen with products containing
synthetic agents. Pleasantness, of herbal
formulations has culturally besides
methodologically resulted in immerse of market
place in India4. So we planned to choose such
type of plants which are establish toinactivate
anti-tyrosinase enzyme activity for preparation of
polyherbal cream. The plants used in cosmtic
formulation have heterogeneity of property like
anti-tyrosinase, antioxidant, , antiseptic, anti-
inflammatory and anti-septic etc. As per this
concern we select following plants Curcuma
longa, Phyllantus emblica, vitis vinifera, cucumis
sativus, Rubia cordifolia, Aloe berbadensis,
santalum album, crocus sativus, Azadichirata
indica and last are Almond oil for the
formulation of herbal cosmetic. Curcuma longa
rhizomes are evalate as a nominal anti-
inflammatoryagent,  with  supertor  radical
rummage and  supermolecule  peroxidation
inhibition effectuality compared with
antioxidant. The Tetrahydrocurcuminoids
curcumi and present in  Curcuma. longa
effectively delay down the tyrosinase enzyme

activiyy. The parent compound Curcumin is
powerful inhibitor of protein kinase C, EGF-
receptor tyrosine kinase and lkappaB kinas.
Morcover C. longa is reported an effective skin
hghtening agent with multifunctional topical
benefits, without irritant and sensitization side
effects5. The vitamin C and antioxidants in
gooseberry (Amla), help to lighten brighten vour
skin. Amla is also helps to tone and strengthen
skin and gives firm and soft skin .6 grapes are a
powerhouse of antioxidants — they contain a
broad range of phytonutrients right from
carotenoids to polyphenols. It is establish that
resveratrol prevents wrinkles, rejuvenation and
renewal of  youth. And different skin
complications. According to a study conducted
by the team at the University of California, Los
Angeles (UCLA), resveratrol, when combined
with a common acne medication benzoyl
peroxide, fights the acne causing bacteria.7
cucumbers have the capacity to decrease
puffiness and swelling of skin. It is especially
helptul if you've low sleep and you have dark
circles below your eyes, puffy eyes. Cucumber
juice or Chilled cucumber slices can help to
reduce puffiness while simultaneously it also
reduces waking up, tired-looking skin. Dead skin
cells and Oily skin contains clog pores and lots
of acne breakouts. Cucumbers most commonly
used as mild astringent. It helps for reduce size
of pores and purify the skin and. It also reduces
breakouts. Compatible with 2011 study Trusted
Source, the antioxidants present in cucumbers
which powerfully helpful as an anti-wrinkle
activity. Moreover, cucumbers accommodate
both folic acid and vitamin C. Vitamin C possess
the capability to vitalize new cell growth, span
folic acid may help in fight against
environmental pollution which may gives result
like tired skin looking also premature ageing.
When combined these components which may
help to skin look firmer, soft smooth and
healthier. Anti-inflammatory and therefore the
cooling result of cucumbers could facilitate to cut
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back pain, redness, and irritation caused thanks
to sunburns, insect bites, and rashes. Cucumber
contains ninety six.5 % water. solely water alone
1sn't decent to wash your skin, the cucumber
jJuice will simply mixed with honey that could be
a moisturizing agent or burn plant to produce
association to your skin and conjointly offers
soothing result to your skin. It conjointly
supports 1n skin health, Helps to cut back the
uneven skin tone, pigments and improves skin
complexion, conjointly it offers deep
detoxification and blood purification while not
minimum adverse result conjointly it helps mn
neutralizing free The arishth ar according to
possess extremely medicine property. thus it's
needed to cut back the microbic growth once
skin become humectants. 10 burn plant gel will
assist you modify that. It helps for skin to storing
its wet and provides radiance to skin. It
conjointly reduces the recognizable wrinkles and
age lines on face, 1t conjointly repairs skin cells,
it prevents premature ageing of skin conjointly it
improves the snap of skinll. use of the
medication wood powder helps in fighting acne-
causing microorganism, exfoliates the skin,
soothes sunburn, removes suntan and together
reduces signs of ageing like dry skin and
wrinkles..12 Saffron edges skin as a result of it
contains several vitamins and antioxidants that ar

useful to the skin. it's medicine and soothes skin.
it's antifungal and might be wont to treat skin
condition. If you utilize saffron for skin, certity
you get the very best quality of saftron!3.

2

Cream Formulation: O1l in water {O/W)
cmulsion  based mostly  cream  (semisolid
formulation) was developed. The wetter (stearic
acid) and alternative oil soluble elements (Cetyl
alcohol, almond oil) were dissolved within the
oil section (Part A) and heated to 75° C. The
preservatives and alternative water soluble comp

elements (Methyl paraban, propyl radical
paraban, Triethanolamine, antifrecze, plant
product extract of Curcuma domestica,
Phyllantus  emblica, Vitis  vinifera,cucumis
sativus,  munject,  succulent  berbadensis,
Santalum album,crocus sativus, Azadichirata
indica were dissolved within the binary

compound section (Part B) and heated to 75° C.
once heating, the binary compound section was
additional in parts oil section with continuous
stirring till cooling of wetter happened. The
formula for the cream is given in table One.

Table 1: Ingredients used in formulation of Polvherbal Cream

Sr.No. | Ingredient Quantity given
1 Ethanol extract ot 4/oe Vera ]
2 Ethanol extract of Phyllantus emblica 0.8
3 Ethanol extract of Curcuma longa 0.85
4 Ethanol extract of vitis vinifera 0.75
5 Ethanol extract of cucumis sativus |
6 Ethanol extract of santalum album 0.9
7 Ethanol extract of Rubia cordifolia 0.5
8 Ethanol extract of crocus sativus 0.8
9 Ethanol extract of dzadichirata indica 0.75
10 Arbutin 8
11 Niacin amide 10
12 Stearic acid 12
13 Cetyl alcohol 2
14 Almond o1l 4
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15 Glycerol 3
16 Methyl paraban 0.02
I3 Triethanolamine qs
I8 Water gs

EVALUTION TESTS-

pH of the Cream- The pH scale meter
was graduated mistreatment customary solution.
About 0.5 g of the cream was weighed and

Dissolved in fifty.0 millilitre of water and
its pH scale were measured.

Table 2: pl scale of cream base

Formulation pH
Fl 6.7
F2 6.5
F3 6.8
F4 6.4

Viscosity- viscousness of the formulation
determined by Brookfield measuring instrument
at one hundred rev, mistreatment spindle no
seven.

Dye test- The cherry-red dye is mixed
with the cream. Place a drop of the cream on a
microscopic slide covers it with a canopy slip,
and examines it below a magnifier. If the
disperse globules seem red the bottom colourless.
The cream 1s o/w kind. The reverse condition
happens in w/o kind cream i.e. the disperse
globules seem colourless within the red ground.

Homogeneity-  The formulations were
tested for the homogeneity by visual look and by
bit.

Appearance- the looks of the cream was

judged by its color, pearlscence and roughness

and hierarchic.

once feel- Emolliency, shipperiness and
quantity of residue left once the applying of
mounted quantity of cream was checked.

style of smear- once application of

cream, the kind of film or smear fashioned on the
skin were checked.

Removal- the convenience of removal of
the cream applied was examined by laundry the
apphied dispense with water.

Acid value- Take ten metric weight unit
of substance dissolved in accurately weighed, in
fifty millilitre mixture of equal volume of alcohol
and solvent ether, the flask was connected to
condenser and slowly heated, till sample was
dissolved fully, to the present one millilitre of
acid-base indicator additional and titrated with
zero.IN NaOH, till faintly pink color seems once
shaking for thirty seconds.

Acid value = n*5.61/w
n = the quantity of millilitre of NaOH needed.

w = the burden of substance.

Saponification value:

Initiate regarding a pair of 0 metric
welght unit of substance refluxed with twenty
five.0 ml of 0.50 N alcoholic KOH for half-hour,
to this 1.0 millilitre of acid-base indicator
additional and titrated straight off, with 0.5 N
HCL.

Saponification worth = (b-a)*28.05/w
volume in millilitre of titrant = a
volume in millilitre of titrand =b

weight of substance in metric weight unit = w

Irritancy test:

Spot a section (1sq.cm) on the mitt dorsal
surface. The cream was applied to the affected
space and time was noted. Irritancy, erythema,
edema, was checked 1if any for normal intervals
up to twenty four hrs and represented.

Accelerated stability testing:

In these ready formulations was regulated
for two most stable formulations at temperature,
studied for seven days. They were preparation
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range four and five at forty oC = one oC for
twenty days. The preparations were unbroken
cach at space and elevated temperature and
discovered on 0Oth, 5th, 10th, fifteenth and
twentieth day for the subsequent parameters]2-
18.

IFig: Photograph showing microbial count

Microbial Examination of Cream

lg of fabric was weighed and sterile
transterred into the cone like flask containing
50ml of dil. phosphate buffer at pH scale seven.2
and measuring system out Iml portion into three
sterile plates. liquefied soybean casein digest
agar (SCDA) medium was poured over it (at
45°C) and cooled. afterward plates were revolved
to combine properly. Then the plates were
incubated at 30+ 40°C for seventy four hrs in
associate degree inverted portion. Average range
of colonies determined by multiplying the
dilution issue.

RESULTS
pH of the Cream

The pH scale of the cream base was
found to be in vary of 6-7 that is nice for skin pH
scale. All the preparations of cream base were
shown pH scale nearer to skin needed (Table 2)

Viscosity

The body of was cream was within the
vary of 27020-27054 rate that indicates
spreadibilty of cream. In our study 2, I'3 and F4
represented simply spreadable by little amounts

of shear. while F1, F3 and Fdwere not simply
spreadable on skin. however ['2 shows smart
spreadable property than
formulations.

alternative

Acid value and reaction value

The results of worthidefinite quantity}
and reaction value of all preparation of cream
base were bestowed in table three, and showed
satisfactority values.

Irritancy test

The formulation F3 shows no redness,
edema, Inflammation and irritation throughout
irritancy  studies.  These preparations  square
measure safe to use for skin (Table 4).

Dye test

This  dye proves that each one

formulations were o/w sort emulsion cream.
however preparation (F3) shows additional stable
In o/w sort emulsion. therefore here we tend to

choose F3 cream base for any study.

Table 3: Test applied for acid value and
saponification value

Parameter Formula
FI | F2 | F3 | F4
Acid value 6.2 | 51 | 65 | 58
Saponification value | 27.2 | 264 | 25.9 | 244
Table 4: Type of adverse effect of
formulations
Formulation | Irritant | Eryvthema @ Edema
F1 NIL. NIL NIL
F2 NIL NIL NIL
F3 NIL NIL NIL
F4 NIL NIL NIL
Homogeneity

All formulations turn out constant distribution of
extracts in cream. This was confirmed by
visually and by bit (Table 5).

lvm.w « Issue 40 = October to December 2020 SHODH SANCHAR BULLETIN @

BI-LINGUAL INTERNATIONAL RESEARCH JOURNAL ‘




Appearance

When formulation were unbroken for
very long time, it found that no amendment in
color of cream (Table 5).

When feel

Sofmess, slipperiness and quantity of

residue left when the appliance of fastened
quantity of cream was found (Table 5).

Style of smear

Behind application of cream, the sort of

smear fashioned on the skin were non greasy

(Table 5).

Removal

The cream applied on affected space was
simply removed by laundry with water (Table 5).

Cream

From higher than study, the F3 base was
elect for the formulation of seasoning cream, and
also the composition of cream has illustrated on
table half-dozen. The physical analysis and
stability of Polyherbal cream has shown in table
seven, and results were considerable and
admittible.

DISCUSSION

Melanin is that the primary determinant
of human skin color. Regular use of seasoning

vanishing cream will scale back the assembly of

animal pigment. The principle constituents gift in
Arbutin, Curcuma longa, Phyllantus emblica and
munjeet have potent anti-tyrosinase and inhibitor
activity, and play synergistic action on reduction
of animal pigment production. Niacinamide
possesses anti-aging and rejuvenating effects. It
additionally fades age spots, lightens and whitens
the skin owing to its ability to treat hyper

pigmentation  tThe medicament propertyof

Azadichirata indica produces protection from
microorganism infection. The vitamin E gift in
expressed almond o1l and its inhibitor property
shield the skin from premature ageing. For

improvement of seasoning cream of change of

color impact in skin ought to be hydrous and
guarded from environmental injury. Here we
tend to assure that the seasoning vanishing cream
will turn out wonderful change of color impact
on skin because of synergistic anti-tyrosinase,
inhibitor, medication and medicament properties
of the ingredients.

Table 5: Physical parameter of F2 cream base on room and accelerated temperature

Days | Temperature Parameter

pH Xl X2 X3 X4 X5 X6

0 RT 6.3 i NCC % E NG ES
40°C+1°C 6.6 | ** NCC T E NG ES

5 RT 6.9 ok NCC i B NG ES
40°C+1°C 6.5 o NCC i B NG ES

10 RT 6.7 ) NCC e E NG ES
40°C+1°C 6.2 o NCC L E NG ES

15 RT 6.9 ok NCC o I NG ES
40°C+1°C 61 | == NCC E NG ES

20 RT 6.2 Ll NCC Ll E NG ES
40°C+1°C 6.2 *E NCC i E NG ES
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X1-Homogenity, X2-Appearance, X3-Spreadibility, X4-After feel. X3-Type of smear, X6-
Removal, **: Good, *: Satisfactory, E: Emollient, NG: Non greasy, ES: Easy, NCC: Not amendment

n colour+

Table 6: Composition of Polyherbal cream

Ingredients ~ Formulation (% w/w)
Ethanol extract of Aloe vera 0.75

Ethanol extract of Phvilantus emblica 08

Ethanol extract of Curcuma longa |'B 0.85

Ethanol extract of vitis vinifera - 0.75 ]
Ethanol extract of cucumis sativus 1

Ethanol extract of santalum album 09 -
Ethanol extract of Rubia cordifolia 0.5

Ethanol extract of crocus sativus o 0.8

Ethanol extract of Azadichirata indica 0.75

Arbutin 8

Niacinamide 10

Stearic acid 10

Cetyl alcohol 3

Almond oil 4

Glycerol 3

Methyl paraban 0.02
Triethanolamine qs

Water 100

Table 7: Evaluation of herbal cream

Formulation | pH Acid Saponification | Adverse | Physical Parameter
value effect
value
Room Accelerated
Temperature | Temperature
Herbal 6.5 5 264 NIL Acceptable Acceptable
cream
CONCLUSION base weren't stable and resulted 1 breakdown of

Our study indicated that the bottom F2
found to be additional stable. whereas remaining

the emulsion once hold on for very long time. in
order that base [I2 was acceptable for
development of polvherbal cream, thus we tend
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to ready Polvherbal cream by intermixture all the
extract during this base. The pll of developed
cream was nearer skin pH, and

Efticacious. Once the applying. The
Polyherbal cream was safe in relation to skin
irritation and allergic sensitization. The finding
report cream produces homogenized, emolhent,
non-greasy and simply removed propertics
complexion, and creating it soft and sleek. The
study suggests that seasoning emollient is
additional stable, safte and illustrated that
Polyherbal emollient is effective in change of
color the skin.
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Diversity Of Leaf Surface Mycoflora On
| Mangifera Indica L.

| Shama Mahadik
| Department of Botany

|‘ Ramkrishna Paramhansa Mahavidyalaya,Osmanabad , Maharastra,India

Alternaria and Fusarium .
- - Name of | Name of Season
Keywords—Phyllosphere ,Mangifera, Fungi SrNO| the plant | the Fungi Rainy [Winter|Summer
Introduction : The term phyllosphere was Asperaqillus
. introduced by Last (1955) to denote the leaf surface sf)eges ikl kad "
environment. Leaf surface provides a suitable habitat Mangifera | Alternaria
for the growth ,reproduction and multiplication of 1 indica L species o o *
| A microorganisms because the surface medium of leaf Fusarium
comprises exudates, chemical compounds resulting species wE | +

.-

Abstract—The leaf surface is exposed
continuously to air, which carries numerous
microscopic living and non living objects. Fungal
spores are one of them.Fungi are found
everywhere such as in air, soil and water.The air
borne fungi vary from place to place. Nutritionally
fruits are important and grown in diverse
conditions.The mango is an evergreen tree.
Mango suffers from various diseases at all stages
of life. Leaf surface provides a suitable
environment for microbial growth.Fungal species
isolated from leaf of mango were Aspergillus,

from biological activity of various microbes ( Deepika

sterilized distilled water. The conical flask was hand
shaken for homogenous suspension for about 30
minutes. This suspension was used for further study
One ml suspension was poured into petriplates
containing sterilized PDA medium. Incubated for
seven days in incubation chamber. After incubation
fungi were observed and recorded using standard
literature .

Result and Discussion :

Table 1. Observation of Fungal species from
phyllosphere

l Chauhan et .al. 2014). Lot of investigations have been Presence of fungus = +
garvied 0L Bn phyl!oplane flora of leaf surfgces Of During present investigation it was reported that
plants grown for \fanous purposes .(_Abdul Latif Abadi the species of Aspergillus, Alternaria and Fusarium
199_9.Bharat Rai et al 1980Kiss 2003,Steven were frequently seen. Although there may be
E.Lindow ,2003 ,Shikha Thakur ,2017).Many presence of
environmental factors affect the growth of fungal ) )
populationand due to this there is variation in fungal another fungi but present study deals with
occurrence. prevalent fungi present and there were selected for
. . ; . further study.
The microbial population of phyllosphere is diverse
showing presence of numerous species of fungi, References:
bactc?ria and other various _micrqorganisms. Mally 1 Abdul Latief Abadi Antagonistic effect of four
phys:cal_, chemical and. blologlgal factors are fungal isolates to Ganoderma boninse,the causal
responsible for growth of microorganisms agents of basal stem rot of oil palm .Biotropia.No3.pp
The mango is delicious fruit, its skin and seeds are 41-49 (1990),
used in Ayurvedic medicine. Leaves are used in 2 Bharat Rai and D.B.Singh ,Antagonistic activity
riuals, foidecorate d°9‘5 z?nd gaeways. In dried form of some leaf surface microfungi against Alternaria
used as amchur, used in pickles and various sweets. brassicae and Drechsler graminea, Transactions of the
Material and Methods : British Mycological Society,Vol ,75,lssue 3:363-
369,(1980)
Sample Collection The fresh leaves were
collected randomly from various localities .The leaf 3 Dalal L.P Study of leaf surface mycoflora of
samples were collected in sterilized polythene bags some selected plants Vol3,Issue 4,pp 805-813.,(2014)
.The collected leaves brought to laboratory. 4 Deepika Chauhan et al Studies on phylloplane
Isolation of Phyllosphere Fungi : microfiora of Dhak,JETIR Vol1,lssue 7,(2014),
v

Phyllosphere fungi were isolated from leaves of
test plant through leaf washing technique (Sandeep
Shukla 2016) . The collected leaf samples were
placed in 250 ml conical flasks containing 100ml

5 Kiss LA review of fungal antagonistic of powdery
mildews and their biocontrol agents .Pest
‘Manag.Sci.59,475-483_,(2003)
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In a search of new antitubercular agents, herein we have reported a series of new thirty-two indanol-1,2,3-
triazole derivatives. The synthesized compounds were screened for their in vitro antitubercular and antimicrobial
activities. Among the screened compounds, most of the compounds have displayed good antitubercular activity
against Mycobacterium tuberculosis H37Rv. The compound 5g has been identified as potent antitubercular agent
with MIC value 1.56 uM. The most active compounds of the series were further studied for their cytotoxicity
against HEK 293 cells using MTT assay and found to be nontoxic. In addition, ten compounds were shown good

antimicrobial activities against both antibacterial and antifungal pathogens. A molecular docking study against
Mycobacterial enoyl-ACP-reductase (InhA) was performed to gain an insight into the molecular mechanism of
antitubercular action. The pharmacokinetic parameters of these compounds were studied and displayed ac-

ceptable drug-likeness score.

The world is facing many health problems.’ As per Global Tu-
berculosis Report-2019, tuberculosis (TB) is among the top ten reasons
of death worldwide.” It is a communicable disease and infected by the
bacillus Mycobacterium tuberculosis. It gets spread when people who are
sick with TB expel bacteria into the air; for example, by coughing. It
normally affects the lungs (pulmonary TB) but can also affect other sites
(extrapulmonary TB).? The one-fourth of the world’s population is in-
fected with M. tuberculosis. The drug-resistant tuberculosis and co-in-
fection with HIV are two leading health concerns about the tubercu-
losis. It is observed that the control of tubercular spread has become
one of the main health concern in the world.” As constrained treatment
options for multi-drug resistant (MDR-TB) and extensively drug re-
sistant (XDR-TB) are available, TB research community is facing the
challenge of synthesizing new anti-TB drugs with novel modes of ac-
tion.” According to the WHO, resistance to the most effective first-line
antibiotic rifampicin for tuberculosis, occurred in approximately six
lacks cases in 2017. Among these cases, approximately 82% were re-
sistant to multiple treatment options. Since the discovery of Rifampicin

* Corresponding author.
E-mail address: havalkp@gmail.com (K.P. Haval).
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(RIF) 40 years ago, only few promising anti-TB drugs have been in-
vented.°Hence, it is an urgent requirement to design and synthesis of
new antitubercular and antimicrobial agents.”

Indanol derivatives are endowed with various biological activities
such as antiviral, insecticidal, hypotension, anti-inflammatory, CNS
depressant, antimicrobial, anti-HIV, antagonistic, antihypertensive, and
antitubercular.®*'® Similarly, the 1,2,3-triazole derivatives are im-
portant target molecules for the researchers worldwide due their
pharmaceutical applications.’ It includes anti-tubercular,'® anti-
fungal,'® a-glycosidase inhibitors,'” antibacterial, anti-allergic and anti-
HIV."® Molecular hybridization is a classical approach for the design of
new bioactive compounds.'”*° This molecular hybridized compounds
could have more solubility and oral bioavailability in some extents. In
literature, many 1,2,3-triazole derivatives coupled with another moi-
eties are reported.”"** Triazole based antitubercular agent A (I-A09)
(Fig. 1) is under pre-clinical trials.?® The compound B (Fig. 1) from the
novel 3-trifluromethyl pyrazolo-1,2,3-triazole hybrids emerged as the
most promising antitubercular agent with lowest cytotoxicity.** 1-aryl-

Received 7 July 2020; Received in revised form 4 September 2020; Accepted 22 September 2020

Available online 25 September 2020
0960-894X/ © 2020 Elsevier Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/0960894X
https://www.elsevier.com/locate/bmcl
https://doi.org/10.1016/j.bmcl.2020.127579
https://doi.org/10.1016/j.bmcl.2020.127579
mailto:havalkp@gmail.com
https://doi.org/10.1016/j.bmcl.2020.127579
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bmcl.2020.127579&domain=pdf

P.S. Phatak, et al.

Bioorganic & Medicinal Chemistry Letters 30 (2020) 127579

HO
HO

(A)
O _N
J/\/\l’/ NO
Y, 2
F,CO o NS
©)
o
NN

FaC—V"NH
o _

NH Ph
L
o

(B)

(@)
(o]
ML TN
Cl
F

(©)

Fig. 1. Representative 1, 2, 3-triazole derivatives having antitubercular activity.

4-linked 1,2,3-triazole based compound C (Fig. 1) identified potent new
candidate with improved aqueous solubility.”> The compound D
(Fig. 1) from the 5-nitrofuran triazole conjugates showed promising
antitubercular activity.?® Isoniazid embedded triazole compound E
(Fig. 1) exhibited potent antitubercular activity with low cytotoxicity.””

In continuation of our ongoing research on synthesis of new anti-
tubercular and antimicrobial agents,”®?° herein we have synthesized
new indanol-1,2,3-triazole derivatives (5a-p & 7a-p) by employing
click chemistry approach. The synthesized compounds were screened
for their in vitro antimycobacterial activity against Mycobacterium tu-
berculosis H37Rv (MTB). In addition, in vitro antimicrobial activities
were also evaluated.

The reaction sequence followed for the synthesis of indanol-1,2,3-
triazole derivatives (5a-p & 7a-p) is as shown in Schemes 1-3. In the
first step, the key intermediate 5-(prop-2-ynyloxy)-2,3-dihydro-1H-in-
dene (3) was synthesized by propargylation of 5-indanol (1) in the
presence of potassium carbonate in DMF at room temperature with 85%
yield. The click reactions of 5-(prop-2-ynyloxy)-2,3-dihydro-1H-indene
(3) and freshly prepared substituted phenyl azides (4a-p) were per-
formed in the presence of copper acetate and sodium ascorbate to give
the corresponding 4-(2,3-dihydro-1H-inden-5-yloxy)methyl)-1-phenyl-
1H-1,2,3-triazole derivatives (5a-p) with 80-90% yields.

Similarly, the click reactions of 5-(prop-2-ynyloxy)-2,3-dihydro-1H-
indene (3) and freshly prepared substituted 2-azidoN-phenylacetamides
(6a-p) were afforded the corresponding 2-(4-((2,3-dihydro-1H-inden-5-
yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamide  derivatives
(7a-p) with 85-97% yields. The structures of newly synthesized in-
danol-1,2,3-triazole derivatives (5a-p & 7a-p) were assigned by their
IR, 'H NMR, '3C NMR and HRMS spectral data analysis.

The indanol-1, 2, 3-triazole derivatives (5a-p) and (7a-p) were
evaluated for their in vitro antitubercular activity against Mycobacterium
tuberculosis Hz,Rv strain.’”>' These compounds have displayed ex-
cellent antitubercular activity compared to first line antitubercular
drugs, ciprofloxacin and ethambutol (Table 1). The compound 5g with

=

™ s ay™

Q! ) (3)

K,COj3, DMF
RT, 2h

Scheme 1. Synthesis of 5-(prop-2-ynyloxy)-2,3-dihydro-1H-indene (3).

2, 4-dimethyl substituted benzene ring has displayed excellent anti-
tubercular activity with MIC value 1.56 uM, which is more potent than
ethambutol and equivalent to another standard drug, ciprofloxacin. The
three compounds 5h, 5j and 5m having 2, 4, 6-trimethyl, 2-bromo and
2-flouro substituted benzene ring, respectively were shown significant
antitubercular activity with MIC value 6.25 uM. The compound 7b with
2-methoxy phenyl acetamido moiety has shown good antitubercular
activity against Mycobacterium tuberculosis Hs,Rv strain with MIC value
6.25 pM. The four compounds 5b, 5¢, 5e and 5i having 2-methoxy, 3-
methoxy, 3-methyl and 2-methyl, 5-nitro substituted benzene ring, re-
spectively were displayed noticeable antitubercular activity with MIC
value 12.5 pM. The compounds 5a and 5d having benzene ring and 4-
methoxy substituted benzene ring respectively showed good anti-
tubercular activity with MIC value 25 uM (Table 1). It has been ob-
served that the phenyl-1,2,3-triazole derivatives (5a-p) were displayed
better antitubercular activity than the phenylacetamido-1,2,3-triazole
derivatives (7a-p). These obtained results will be useful for further
identification of more potent antitubercular agents.

The indanol-1,2,3-triazole derivatives 5a, 5b, 5¢, 5d, 5e, 5g, 5h, 5i,
5j, 5m and 5b were found to be most active against Mycobacterium
tuberculosis Hs,Rv strain. The in vitro cytotoxicity of active indanol-
1,2,3-triazole derivatives were assessed by 3-(4, 5-dimethylthiazol-2-
yD-2, 5-diphenyltetrazolium bromide (MTT) assay against growth in-
hibition of HEK 293 (Human Embryonic Kidney) cells at 25 uM con-
centration (Table 1).°%*° It has been observed that these active indanol-
1, 2, 3-triazole derivatives does not exhibit strong cytotoxicity towards
the HEK 293 (Human Embryonic Kidney).

All the newly synthesized indanol-1, 2, 3-triazole derivatives were
evaluated for their in vitro antimicrobial activities by using agar well
diffusion method.>**" The antibacterial screening was executed against
Gram-positive S. aureus, B. cereus, B. subtilis and Gram-negative E.
aerogenes, E. coli, S. typhi, P. aeruginosa, S. boydii, S. abony pathogens.
The antifungal screening was executed against A. niger, C. albicans and
S. cerevisiae fungal pathogens. Among the screened indanol-1, 2, 3-
triazole derivatives, 5d, 5g, 5i, 5j, 5k, 5p, 7a, 7b, 7k and 7p were
shown excellent antimicrobial activities (Table 2). The minimum in-
hibitory concentration (MIC) values were determined for the most ac-
tive indanol-1, 2, 3-triazole derivatives. (Table 3).

In order to investigate the probable mechanism by which the syn-
thesized indanol-1, 2, 3-triazole derivatives can exhibit the anti-
tubercular activity and to establish an SAR based on the results of in
vitro assay, molecular docking study against the critical mycobacterial
target enoyl-ACP-reductase (InhA) was performed. In the absence of
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5a:R=H, 5b: R=2-OMe, 5c:R=3-OMe, 5d:R =4-OMe
5e: R =3-Me 5f: R =4-Me 59:R=2,4-Me 5h:R=2,4,6-Me
5i: R =2-Me, 5-NO,  5j: R = 2-Br 5k: R = 3-Br 51: R = 4-Br
5m: R =2-F 5n: R = 4-Cl 50: R = 4-Et 5p: R =3-NO,

Scheme 2. Synthesis of 4-((2,3-dihydro-1H-inden-5-yloxy)methyl)-1-phenyl-1H-1,2,3-triazole derivatives (5a-p).

available resources to perform the enzyme-based assays, molecular Table 1

docking has received significant importance to find the targets for dif-

MIC values and cytotoxicity activities of indanol-1, 2, 3-triazole derivatives.

ferent ligands and their associated thermodynamic interactions that

Compound MIC against Mtb H37Rv strain % Inhibition Cytotoxicity at
direct the inhibition of the pathogen. Mycobacterial enoyl-ACP-re- M) 25 uM
ductase (InhA), an enzyme contributing to mycolic acids biosynthesis,
has been recognized as a promising target of novel antitubercular drugs. 2: fg 5 fg'g?

Mycolic acids are very long chain (C,4-Co) a-alkyl B-hydroxy fatty sc 12.5 25.78
acids covalently linked to arabino-galactan that form the major com- sd 25 21.09
ponents of the mycobacterial cell envelope providing them protection Se 12.5 23.44
from antibiotics and are also found responsible for mycobacterial 5f >25 ND
virulence.>® The biosynthesis of mycolic acids is catalyzed by two en- zﬁ é‘;: 12‘?2
zyme systems namely, fatty acid synthase I (FAS I) that produces the 5i 12.5 26.53
shorter chain fatty acids and fatty acid synthase II (FAS II) which is 5j 6.25 16.51
involved in elongation of fatty acids chain. InhA catalyzes the trans- 5k > 25 ND
enoyl reduction which is the final step of FAS II pathway. Inhibition of 51 > 25 ND
1-ACP-reductase (InhA) disrupts the integrity of mycobacterial cell >m 6.25 20.97
enoy . . ITIER) . . p . .g y y. 5n > 25 ND
wall via inhibiting mycolic acid biosynthesis and remains a most pro- 50 > 95 ND
mising approach towards antitubercular drug design. In addition, tria- 5p > 25 ND
zole containing heterocycles have shown the potential to inhibit InhA 7a > 25 ND
which encouraged the selection of this target to gauze the binding af- ;lc’ 6;225 ;:;’)'35
finity of the title compounds towards this crucial cell wall target.””-*® 7d > 25 ND
A molecular docking study have shown that the compounds occu- 7e > 25 ND
pied an energetically favorable position in the active site cavity of InhA 7f > 25 ND
with varying level of affinities at the co-ordinates close to the co-crys- ;ﬁ > i: Eg
>
tallized ligand. They have created good to moderate docking scores 7i i ND
ranging from —8.95 (glide binding energy of —51.716 kcal/mol) for 7 > 25 ND
the active compound to —7.072 (glide energy —40.444 kcal/mol) for a 7k > 25 ND
moderately active one with an average docking score of —7.677 (glide 71 >25 ND
energy —43.953 kcal/mol). The binding arrangement and thermo- ;nm zég Eg
dynamic interaction of compounds 5b, 5¢, 5e, 5h, 5i, 5j, 5m and 7b 70 > 25 ND
with InhA enzyme is given in Supplementary material (Table S1, Figs. 7p > 25 ND
575-582). These binding affinity scores were found to be in harmony Ciprofloxacin ~ 1.56 ND
with the experimentally observed antitubercular activity. To achieve Et]])"f“;l"b“;d ) 3';25 ND
more insight into binding pattern and types of thermodynamics  Not determine
VR
7%
0 —
o \/// § CuSO4.5H,0 (20 mol%) N=N, }NH
N N3 Na Ascorbate (20 mol%) N
+ R_: O =
_ 0 £-BUOH + H,0 (3:1) C©/
| ! 0,
(3) (6a-p) RT, 5-6h (85-97%) (7a-p)
7a:R=H, 7b: R = 2-OMe, 7c:R=3-OMe, 7d:R =4-OMe,
7e: R = 2-Me, 7f: R = 4-Me, 79:R=2,4-Me, T7h:R=2-Me, 4-NO,,
7i: R = 2-Me, 5-NO,,  7j: R=2-Cl, 7k: R = 3-Cl, 71: R =4-Cl,
7m: R = 4-F, 7n: R =4-Br, 70: R = 4-Et, 7p: R=3-NO,,

Scheme 3. Synthesis of 2-(4-((2,3-dihydro-1H-inden-5-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamide derivatives (7a-p).
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Table 2
Antimicrobial activity of synthesized indanol-1, 2, 3-triazole derivatives.

Bioorganic & Medicinal Chemistry Letters 30 (2020) 127579

Compounds Antibacterial pathogens Antifungal pathogens

S. aureus B. cerus B. subtilis E. aerogenes E. coli S. typhi P. aeruginosa S. boydii S. abony A. niger C. albicans S. cerevisiae
5a 07 - - - - - - - - - 12 08
5b 10 - - - - - - - - - 10 -
5c 12 - - - 10 09 13 11 12 -
5d 08 05 10 09 10 08 12 11 12 06 11 05
Se 06 - - - - - - - - - 10 13
5f - - - - - - - - - - 12 -
58 07 10 10 10 12 12 13 11 09 10 11 12
5h - - - - - - - - - - - -
5i 13 12 12 11 11 11 09 11 09 06 15 06
5j 16 09 10 12 11 11 13 12 13 07 09 10
5k 19 10 17 16 15 08 14 20 14 06 14 07
51 - - - - 08 - - - - - 11 07
5m 15 - - - - - - - - - 09 10
5n 08 - - - - - - - - - 10 08
50 07 - - - - - - - - - 13
5p 08 13 12 14 12 08 11 10 08 06 12 07
7a 23 12 12 16 11 12 10 11 11 09 13 12
7b 12 10 13 10 12 08 12 11 10 12 10
7c - - - - - - - 15 - - - -
7d - - - - - - - - - - - -
7e - - - - - - - 11 - - - -
7f 08 - - - - - - - - - 12 -
78 - - - - - - - 13 - - - -
7h - - - - - - - - - - -
7i - - - 12 - - 09 09 - - - -
7j - - - - - - - - - - -
7k 10 10 12 12 13 13 09 11 07 08 10 05
71 08 - - - - - - - - - 15 10
7m 13 - - - - - - 11 - - 13 -
7n - - - 12 - - 05 13 - - - 12
70 - - - - - - - 11 - - - -
7p 10 12 11 10 10 10 06 10 10 05 10 09
Tetracycline 29 33 32 33 29 33 32 34 32 NA NA NA
Fluconazole NA NA NA NA NA NA NA NA NA 30 30 30

(-): Inactive; NA: Not applicable

interactions guiding the anchoring of these ligands into the target, a
per-residue interaction analysis between the InhA enzyme and these
compounds was performed.

The most active indanol-1, 2, 3-triazole derivative 5g produced the
highest docking score of —8.95 with a Glide binding energy of
—51.716 kcal/mol (Table S1). The lowest energy docked conformation
of 5g showed that it is deeply embedded into the active pocket of InhA
(Fig. 2), which can be explained in terms of significant bonded and non-
bonded interactions with amino acid residues lining the active site. The
per-residue interaction analysis showed that the two scaffolds i.e. the
indanol and triazole showed a well-balanced network of favorable steric

interactions with the active site residues. The triazole nucleus portrayed
very closed van der Waals interactions with Leu218 (—2.986 kcal/
mol), [le215 (—3.283 kcal/mol), Ile202 (—2.825 kcal/mol), Pro193
(—2.884 kcal/mol), Gly192 (—2.974 kcal/mol), Ala191 (—2.958 kcal/
mol), Alal57 (—2.853 kcal/mol), Pro156 (—2.943 kcal/mol), Met155
(—2.888 kcal/mol), Met103 (—3.192 kcal/mol), while phenyl sub-
stituted 1,2,3-triazole scaffold showed similar type of interactions with
Met199 (—3.516 kcal/mol), Alal198 (—2.878 kcal/mol), Thr196
(—2.976 kcal/mol), I1le194 (—2.796 kcal/mol), Met161 (—3.132 kcal/
mol), Tyrl58 (—3.666 kcal/mol), Phel49 (—3.14 kcal/mol), Asp148
(—2.876 kcal/mol), Met147 (—2.816 kcal/mol), Met98 (— 2.879 kcal/

Table 3

MIC values of the most potent indanol-1, 2, 3-triazole derivatives (ug/mL).
Compounds Pathogens

S. aureus E. aerogenes S. boydii A. niger C. albicans S. cerevisiae

5d 160 130 70 180 80 210
5g 150 75 55 70 60 50
5i 50 60 60 155 40 150
5j 90 120 140 170 130 110
5k 100 150 130 190 100 160
5p 165 70 90 220 125 180
7a 140 80 130 170 85 110
7b 120 95 150 170 180 210
7k 135 110 140 190 165 230
7p 140 145 140 220 150 135
Tetracycline 20 30 20 NA NA NA
Fluconazole NA NA NA 08 25 12

NA: Not applicable
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Fig. 2. Binding mode of compound 5g into the active

mol), Phe97 (—2.924 kcal/mol), Gly96 (—2.956 kcal/mol), Ile95
(—2.973 kcal/mol), Ser94 (—2.477 kcal/mol), Ile21 (—2.775 kcal/
mol), Ser20 (—2.995 kcal/mol) residues. The enhanced binding affinity
of 5 g is also attributed to relatively lesser but prominent electrostatic

interactions observed with Met199 (—2.994 kcal/mol), Lysl165
(—4.835 kcal/mol), Tyrl58 (—2.953 kcal/mol), Metl47
(—2.967 kcal/mol), Gly96 (—2.914 kcal/mol) and Ser20

(—2.993 kcal/mol) residues. The binding of 5g was stabilized by hy-
drogen bond and a pi-pi stacking interaction. The nitrogen atom of the
triazole ring formed a close hydrogen bond with Tyr158 (2.30 A). The
same triazole ring also showed a prominent pi-pi stacking interaction
with Tyr158 (1.992 A). Such hydrogen-bonding and the pi-pi (st-)
stacking interactions serve as “anchor” to guide the ligand into the
active site of enzyme and facilitate the steric and electrostatic interac-
tions.

Overall, these results of the molecular docking study and specially
the per-residue ligand interaction analysis have shown that the indanol
and triazole nucleus act synergistically to attach with the active site of
InhA and the substitutions around these scaffolds improve the binding
affinity. These results suggest that indanol-1, 2, 3-triazole derivatives
have significant affinity for this crucial mycobacterial target InhA and
qualify this dimeric scaffold as a promising initiation point for struc-
ture-based lead optimization. In silico ADME properties of newly syn-
thesized compounds were studied. The results obtained indicate the
good % ABS ranging from 69.36 to 95.21 and acceptable drug-likeness
score (Supplementary material, Table S2).

In summary, a series of new thirty-two indanol-1, 2, 3-triazole de-
rivatives were synthesized via click chemistry approach. The synthe-
sized compounds were evaluated for their in vitro antitubercular ac-
tivity against Mycobacterium tuberculosis H37Rv. The compound 5g has
been identified as an excellent antitubercular agent. It has anti-
tubercular activity with an equivalent to the standard drug, cipro-
floxacin having the MIC value 1.56 pM. Whereas, the other ten com-
pounds, 5a, 5b, 5¢, 5d, 5e, 5h, 5i, 5j, 5m and 7b have exhibited good
antitubercular activity with MIC values ranging from 1.56 to 12.5 uM.
The active antitubercular indanol-1, 2, 3-triazole derivatives were
evaluated for their cytotoxic effects against HEK 293 (Human
Embryonic Kidney) cells. These derivatives did not exhibited cytotoxi-
city towards the HEK 293 cells (Human Embryonic Kidney). In addi-
tion, indanol-1, 2, 3-triazole derivatives 5d, 5g, 5i, 5j, 5k, 5p, 7a, 7b,
7k and 7p has shown good in vitro antimicrobial activities. A molecular
docking study was performed to investigate the mode of action of in-
danol-1, 2, 3-triazole derivatives. These compounds have displayed a
high affinity towards the active site of Mycobacterial enoyl-ACP-re-
ductase (InhA) enzyme. In silico ADME properties of these newly
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site of mycobacterial enoyl ACP reductase (InhA).

synthesized compounds were studied. It has been indicated the accep-
table drug-likeness score. We feel that the inspiring results obtained will
be a good platform for identification of new potent antitubercular and
antimicrobial agents.
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ABSTRACT ARTICLE HISTORY

A series of new hydrazones bearing pyridyl and thiazolyl scaffolds Received 19 September 2019

have been synthesized and evaluated for their in vitro anticancer

and antimicrobial activities. The anticancer activity was evaluated

against the A549 lung cancer cell line. The eight hydrazone deriva-

tives have shown better anticancer activity than positive control L o
. . . . . antimicrobial activity;

doxorubicin against the A549 lung cancer cell line. The antimicrobial thiazoles; hydrazones;

activity was evaluated against bacterial and fungal pathogens by molecular docking study;

using well diffusion method. The four hydrazone derivatives have ADME prediction

displayed good antimicrobial activities. Molecular docking studies of

the synthesized hydrazone derivatives revealed good binding via

hydrogen bond interactions with key residues on active sites as well

as neighboring residues with an active site of Focal adhesion kinase

(PDB ID 2JKO). A computational study for the prediction of absorp-

tion, distribution, metabolism, and excretion (ADME) properties of all

compounds has also been performed.
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Introduction

Cancer has become the most common life-threatening disease representing a major
health problem worldwide. In spite of the extensive research in cancer therapy, there is
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still an increasing need for new treatments for cancer.!'! The discovery of new chemo-
therapeutics is of prime importance due to the essential ability of tumor cells to develop
resistance to current agents. The development of multiple drug resistance to antitumor
drugs is a major problem in chemotherapy. Hence, research for the invention of novel
agents for treating cancer is of prime importance.!”! It has also been reported that lung
cancer is the prominent cause of cancer-related deaths.!”! The most common lung can-
cer i.e. non-small cell lung cancer (NSCLC) poses a continuous and serious threat to
public health. In spite of significant improvements in both diagnostic and therapeutic
approaches, the overall survival for NSCLC patients remain poor.*! One main obstacle
for the treatment of NSCLC is that most patients are diagnosed at a late stage when the
prognosis is poor and therapeutic options are limited."”!

Diversely substituted thiazole derivatives embedded with a variety of functional
groups are found to exist in a large number of well-known naturally occurring com-
pounds such as thiamin and commercial synthetic drugs.!®’ A literature survey revealed
that thiazole derivatives are found to have many therapeutic activities such as anti-
cancer,”! antimicrobial,'’® anti-inflammatory,’”’ antioxidants,'” antihypertension!!!!
and antitubercular.!"? Functionalized pyridines are accompanying many pharmaco-
logical activities, such as antioxidant, antimicrobial,"*! B-glucuronidase"*! and cytotox-
icity against several human cancer cell lines.!"” Fused heterocyclic compounds with
pyridinyl and thiazolyl rings in a molecular frame are common structural designs with
substantial applications in medicinal chemistry.!®’

In particular, many studies have pointed out the pivotal role of the hydrazone moiety
for anticancer drug development.'”) The synthesis of the hydrazone derivatives have
been found to paid more attention due to their antitumor activity against various cancer
cell lines such as A549 human lung adenocarcinoma, MCF-7 human breast adenocar-
cinoma, U-373 MG human glioblastoma, SK-OV-3 human ovary carcinoma, SK-MEL-2
human melanoma, HCT15 human colon carcinoma, MIA PaCa-2 human pancreas car-
cinoma and HepG2 human hepatocellular carcinoma cell lines.'®! Some of the repre-
sentative compounds with pyridine, thiazole and hydrazone scaffolds, reported in the
literature '°** are shown in Figure 1.

Recently, we have reported the synthesis, anticancer and antimicrobial activities of
some hydrazone derivatives starting from an antitubercular drug, ethionamide.'**
Considering the biological significance of pyridines, thiazoles and substituted hydra-
zones and in continuation of our ongoing research on the synthesis of new bioactive
molecules,'** herein we have reported a new series of pyridyl and thiazolyl clubbed
hydrazone derivatives (6a-k) with anticancer and antimicrobial activities starting from
an antitubercular drug, prothionamide.

Results and discussions
Chemistry

The reaction sequence employed for the synthesis of the hydrazone derivatives (6a-k)
has been shown in Scheme 1. In the first step, 2-propylpyridine-4-carbothioamide (1)
and ethyl 3-bromo-2-oxopropanoate (2) were refluxed in ethanol for 5h to obtain
ethyl 2-(2-propylpyridin-4-yl)thiazole-5-carboxylate (3) with 85% yield. The ethyl
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(C) Antimicrobial and antioxidant(?] (D) Anticancerl??

Figure 1. Pyridine, thiazole, and hydrazone containing bioactive molecules.

s i i
NN ¥ Br/\H)kOEt M NN \SfOEt
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Lba #3 iﬁf

(6a- k)

Scheme 1. Reaction conditions: (i) EtOH, reflux, 5h; (ii) H,N-NH,.H,0O, EtOH, reflux, 4 h; (iii) DIPEAC,
rt, 30 min.

2-(2-propylpyridin-4-yl)thiazole-5-carboxylate (3) was condensed with hydrazine
hydrate in refluxed ethanol to furnish a key intermediate, 2-(2-propylpyridin-4-yl)thia-
zole-5-carbohydrazide (4) with 76% yield. The condensations of aromatic aldehydes
(5a-k) and 2-(2-propylpyridin-4-yl)thiazole-5-carbohydrazide (4) was carried out in dii-
sopropylethylammonium acetate (DIPEAc) to obtain the corresponding substituted (E)-
N’-benzylidene-2-(2-propylpyridin-4-yl)thiazole-5-carbohydrazides (6a-k) with 80-90%
yields. The obtained products were purified by crystallization using ethanol.

The structures of synthesized (E)-N’-benzylidene-2-(2-propylpyridin-4-yl)thiazole-5-
carbohydrazides (6a-k) were established based on their 'H and '>C NMR spectral data
and satisfactory HRMS analysis. The IR spectrum of hydrazone 6b shows characteristic
peaks at 3273 and 1663 cm ™' indicate the presence of amide N-H and amido carbonyl
groups, respectively. The 'H NMR spectrum of 6b displays two singlet peaks at & 8.40
and 10.52ppm indicates the presence of thiazolyl-H and amide N-H, respectively.
According to the literature, the singlet at deshielded region, 6 =8.27-8.87 ppm indicates
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the presence of -CH =N signal, exclusively accounts for the formation of E-isomers.!*”!
In °C NMR spectrum of 6b, the peaks at & 14.04, 23.24, and 40.58 ppm are due to the
carbons of the n-propyl group attached to a pyridine ring. The peak at & 166.69 ppm
indicates the presence of the amide carbonyl group. The HRMS analysis of compound
6b, displays (M +H)" peak at 419.0501 for its molecular formula C;oH;cCl,N,OS. The
spectral data of the remaining compounds are consistent with the assigned structures.

Anticancer activity

All the synthesized hydrazones (6a-k) were screened for their in vitro anticancer activ-
ity against A549 lung cancer cell line by using MTT assay.?® The compounds dilutions
(M) were prepared in DMSO. The compounds were added to the 24h grown A549
cells in RPMI 1640 with FBS (10% v/v). The seeding density for the cell line was
>5x 10° cells per well/200 mL of medium. The cells were incubated for 24 h. The ICs,
was determined by using an EIA scan at 570 nm (Figure 2). Inhibition of cell prolifer-
ation by these active compounds at various concentrations was measured and their ICs,
(the concentration that causes a 50% cell proliferation inhibition) values were calculated
and summarized in Table 1. The doxorubicin was used as a positive control. The com-
pounds with ICso lower than 20 uM are found to be active against the cells.

In the present study, we have prepared hydrazones having electron-withdrawing sub-
stituents. The nitro substituent at ortho position displayed better anticancer activity as
compared to meta and para position. The hydrazones with halogen substituents at all
positions (ortho, meta and para) have shown good anticancer activity. Exceptionally, the
compound 6i with ortho-chloro substituent on the aryl ring showed a very week activ-
ity. In fact, out of eleven hydrazone derivatives, seven derivatives having one or more
either chloro or bromo showed better effects than the positive control, doxorubicin
against A549 lung cancer cells.

Antimicrobial activity

The newly synthesized hydrazone derivatives (6a-k) were screened for in vitro antibac-
terial activity against bacterial strains Staphylococcus aureus ATCC 6538, Bacillus mega-
terium ATCC 2326, Bacillus subtilis ATCC 6633, Escherichia coli ATCC8739, Salmonella
typhi ATCC9207, Shigella boydii ATCC 12034, Enterobacter aerogenes ATCC13048,
Pseudomonas aeruginosa ATCC9027, Salmonella abony NCTC6017 and antifungal activ-
ity against fungal strains Aspergillus niger ATCC 16404, Saccharomyces cereviseae ATCC
9763, Candida albicans ATCC10231. Antimicrobial activity was performed by using a
well diffusion method.!*”! Streptomycin and fluconazole were used as antibacterial and
antifungal standard reference compounds, respectively. The results of antibacterial and
antifungal activities in the zone of inhibition (mm) are presented in Table 2.

The structure-activity relationship analysis revealed that among the hydrazone deriva-
tives (6a-k), compound 6b (R =3, 5-Dichloro) and 6¢ (R =4-Chloro) showed moderate
activity against almost all the pathogens. The compounds 6e (R=3-Nitro), 6f (R=2-
Nitro) and 6g (R =3-Chloro) have shown moderate activity against pathogens S. typhi,
E. aerogenes, B. subtilis, S. aureus, A. niger, and C. albicans. The convincing
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Figure 2. Antiproliferative action of hydrazone derivatives (6a—k).

antimicrobial activity of synthesized hydrazones (6a-k) in our preliminary screening
(Table 2) leads us to determine the minimum inhibitory concentration. The MIC was
deduced by following the method and guidelines of the Clinical and Laboratory
Standard Institute (CLSI) (Table 3). In this study, the MIC was determined for the most
potent selected antimicrobial compounds 6b, 6e, 6f, and 6g.

Molecular docking study

Docking analysis was utilized to establish the mode of action of synthesized hydrazones
(6a-k) for their anticancer potential. Grip based docking analysis was performed keep-
ing protein structure in rigid conformation and ligand structures in flexible conform-
ation with cocrystallized bis-anilino pyrimidine inhibitor as a reference molecule.'*®
Molecular docking was performed using the crystal structure of the Focal adhesion kin-
ase (PDB ID 2JKO). Focal adhesion kinase is a key regulator of cell division and prolif-
eration and it also possesses all the critical attributes to act as a promising anticancer
target. The compound 6¢ was found to be interacting with the formation of two hydro-
gen bond interactions with ILE428, GLU430 and hydrophobic interactions with
ASN551, GLY563, ASP564, LEU567 (Figure 3). The compound 6f showed hydrogen
bond interaction with GLU430 and hydrophobic interactions with GLY429 and
GLU430 (Figure 4). The bonding interactions of the remaining compounds are given in
supplementary material.

ADME predictions

ADME predictions of all the synthesized hydrazone derivatives (6a-k) were predicted
using Swiss ADME portal (Table 4).*°) All the molecules have shown excellent
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Table 1. Antiproliferative activity of hydrazone derivatives (6a—k).

Entry Compounds (6a-k) ICso (uM)
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Table 3. MIC values of most potent antimicrobial hydrazone derivatives (pg/mL).

Entry B. subtilis E. aerogenes C. albicans
6b 90 +0.47 170+0.83 150+0.78
6¢ 260+ 1.67 120+ 0.54 280+2.19
6f 75+£1.12 85+0.76 210+ 1.57
69 120+£2.37 150+ 1.43 250+0.75
Streptomycin 25+0.34 30+0.59 NA

Fluconazole NA NA 30+0.17

NA: not applicable.

Figure 3. Docking interactions of 6c.

physicochemical parameters with low Lipinski violation, which is desirable for the oral
absorption of drug candidates.

Experimental

The commercially available laboratory grade chemicals were used. The IR spectra were
recorded on Brucker FT-IR spectrometer. The 'H and '?C NMR spectra were recorded
on Brucker DRX-400 NMR spectrometer. The trimethylsilane (TMS) was used as an
internal standard. The coupling constants (J) are reported in hertz (Hz).

Synthesis of substituted (E)-N'-benzylidene-2-(2-propylpyridin-4-yl)thiazole-5-
carbohydrazides (6a-k)

The substituted aromatic aldehydes (5a-k) (1.0 mmol) and 2-(2-propylpyridin-4-yl)thia-
zole-5-carbohydrazide (4) (1.0mmol) was dissolved in diisopropylethylammonium
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Figure 4. Docking interactions of 6f.

Table 4. Pharmacokinetic parameters of hydrazone derivatives (6a-k).

Entry H-bond acceptors H-bond donors MR TPSA XLOGP3 Bioavailability score
6a 5 2 113.14 115.71 4.88 0.55
6b 4 1 min 95.48 5.23 0.55
6¢C 4 1 106.1 95.48 4.61 0.55
6d 4 1 108.79 95.48 4.67 0.55
6e 6 1 109.92 1413 3.81 0.55
6f 6 1 109.92 1413 3.81 0.55
69 4 1 106.1 95.48 4.61 0.55
6h 4 1 108.79 95.48 4.67 0.55
6i 4 1 106.1 95.48 4.61 0.55
6j 6 1 109.92 1413 3.81 0.55
6k 4 1 111 95.48 5.23 0.55

acetate (DIPEAc) (5ml) and stirred at room temperature for 30 min. After completion
of reaction, the reaction mixture was poured on cold water. The solid obtained was fil-
tered and washed with cold water. The products obtained were crystallized from ethanol
to furnish corresponding substituted (E)-N'-benzylidene-2-(2-propylpyridin-4-yl)thia-
zole-5-carbohydrazides (6a-k)with 80-90% yields

(E)-N'-(3,5-Dichloro-2-hydroxybenzylidene)-2-(2-propylpyridin-4-yl)thiazole-5-
carbohydrazide (6a)

Yield: 85%; M. P.: 220-222°C; IR (Neat) v cm™ ' 3424, 3116, 2907, 2840, 1682, 1600,
1534, 1444, 1347, 1285, 1222, 1177, 994, 849, 796, 717; '"H NMR (400 MHz, CDCl,)
§=1.08 (t, J=6.7Hz, 3H, CHs), 1.90 (m, 2H, CH,), 2.93 (t, J=6.7Hz, 2H, CH,),
7.39-7.38 (m, 1H, Ar-H), 7.44 (s, 1H, Ar-H), 7.77 (d, J=12.9Hz, 2H, Ar-H), 8.45 (s,
1H, thiazolyl-H), 8.69 (s, 2H, Ar-H), 11.23 (s, 1H, Ar-OH), 12.00 (s, 1H, amido-NH);
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C NMR (100 MHz, CDCl;4+DMSO-dg) & =13.87, 23.06, 29.62, 119.55, 122.62, 123.73,
126.69, 128.43, 131.28, 139.33, 148.88, 149.31, 150.17, 152.94, 156.59, 166.33; HRMS
(ESI)™ caled. for C;oH,;sClLN,0,S [M + H]": 435.0371 and found 435.0443.

Conclusions

In summary, we have reported new pyridyl and thiazolyl clubbed hydrazone scaffolds
starting from an antitubercular drug, prothionamide. The synthesized hydrazone deriva-
tives were evaluated for their in vitro antitumor activity against the A549 lung cancer
cells. As compared to the standard drug, doxorubicin, the hydrazones 6a, 6b, 6c, 6d, 6f,
6g, 6h, and 6k were shown better inhibitory activity with MIC values 3.83, 3.81, 3.11,
3.04, 4.27, 5.84, 3.46, and 3.61 uM, respectively. The synthesized hydrazone derivatives
have also been evaluated for their antimicrobial activity against gram-positive and
gram-negative pathogens. Among them, hydrazone derivatives 6b, 6¢c, 6f, and 6g have
displayed good antimicrobial activities. Besides, the molecular docking study was per-
formed using the crystal structure of the Focal adhesion kinase (PDB ID 2JKO). We
believe these results laid a foundation for further improving the potency and the select-
ivity of this series of compounds as anticancer and antimicrobial agents.

Full experimental detail, 'H and ">C NMR spectra, HRMS spectra and docking
images, these materials can be found via the “Supplementary Content” section of this
article’s webpage.
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