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Abstract

The research paper attempts to comprehend the general understanding of the idea
of payment processors as an institution of social and economic construct. The dis-
courses pertaining to the mass mobilization of the act of payment gateways shifting
the agency from manual to cyber platforms have been looked into. The procedural
workings of payment processor and gateways has been analysed in order to com-
prehend the utilization of scientific and technical maneuvers.

The paper also seeks to record the reaction of masses to questions relating to online
transactions in terms of trusting e-payment. It furthermore presents the difference
of opinions and clarifies the existence of the concept as a contextual entity.

Keywords
Payment, Processors, Internet, Media, Gateways.

Introduction

An installment processor is an institutional machinery (often an outside party)
selected by a shipper to deal with exchanges from different channels, for example,
debit cards and credit cards for trader obtaining banks. They are generally separat-
ed into two sorts: front-end and back-end.

Front-end processors have associations with different card affiliations and supply
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approval and settlement administrations to the dealer banks' shippers. Back-end
processors acknowledge repayments from front-end processors and, through The
Central Reserve Bank for instance, move the cash from the issuing bank to the ship-
per bank.

In an activity that will for the most part take a couple of moments, the install-
ment processor will both check the subtle elements gotten by sending them to the
individual card's issuing bank or card relationship for confirmation, and further-
more complete a progression of anti-fraud measures against the transaction. Extra
parameters, including the card's nation of issue and its past installment history, are
likewise used to check the likelihood of the exchange being endorsed.

When the installment processor has gotten affirmation that the Credit Card's

elements have been checked, the data will be handed-off back by means of the
installment portal to the shipper, who will then total the installment exchange. On
the off chance that check is denied by the card affiliation, the installment processor
will transfer the data to the dealer, who will then decrease the exchange.
In the sixteenth century, paper cash turned into an approach to exchange product
assets, similar to tobacco leaves put away in a distribution center. A maker would
store their product with the station, and the stop manager would give a carrier
request note to the contributor which he could exchange on the open market for dif-
ferent merchandise and services.

Present day implementations

Because of the numerous administrative prerequisites imposed on organizations,
the advanced installment processor is typically cooperated with shippers through an
idea referred to as programming as-a-benefit (SaaS). SaaS installment processors
offer a solitary, administrative consistent electronic entrance that empowers a ven-
dor to filter checks (regularly called remote store catch or RDC), process single and
repeating Mastercard installments (without the trader putting away the card infor-
mation at the dealer webpage), process single and repeating ACH and money
exchanges, process settlements and Web installments. These cloud-based highlights
happen paying little heed to beginning through the installment processor's coordi-
nated receivables administration stage. This outcomes in cost decreases, quickened
time-to-advertise, and enhanced exchange handling quality.
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Exchange handling quality

Electronic installments are very powerless to misrepresentation and abuse.Liability
for abuse of charge card information can open the dealer to noteworthy monetary
misfortune if they somehow happened to endeavor to oversee such dangers all
alone. One approach to bring down this expense and risk introduction is to fragment
the exchange of the deal from the installment of the sum due. Numerous traders
offer membership administrations, which require installment from a client consis-
tently. SaaS installment processors assuage the duty of the administration of repeat-
ing installments from the vendor and keep up protected and secure the installment
data, going back to the trader an installment "token" or one of a kind placeholder
for the card data.[2] Through Tokenization, shippers can utilize this token to
process charges, perform discounts, or void exchanges while never putting away
the installment card information, which can make the dealer framework PCI-con-
sistent. Another strategy for ensuring installment card information is Point to Point
Encryption, which encodes cardholder information so clear content installment data
isn't open inside the trader's framework in case of an information breach.[3] Some
installment processors additionally have some expertise in high-hazard preparing
for ventures that are liable to visit chargebacks, for example, grown-up video dis-
semination.

System architecture

The run of the mill organize engineering for present day online installment frame-
works is a chain of specialist organizations, each giving extraordinary incentive to
the installment exchange, and each adding expense to the exchange: shipper ? pur-
pose of-offer (PoS) programming as an administration (SaaS) ? aggregator ? charge
card arrange ? bank. The shipper can be a physical outlet or an online outlet. The
PoS SaaS supplier is generally a littler organization that gives client support to the
dealer and is the collector of the vendor's exchanges. The PoS supplier speaks to the
aggregator to merchants.[citation needed] The PoS supplier exchange volumes are
little contrasted with the aggregator exchange volumes, so an immediate associa-
tion with the real charge card systems isn't justified, on account of the low move-
ment. Furthermore, the shipper does not deal with enough activity to warrant an
immediate association with the aggregator. Along these lines, extension and obliga-
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tions are separated among the different colleagues to effortlessly deal with the spe-
cialized issues that emerge.

Analysis

The development of present-day progress relies on payments. Frameworks of pay-
ment have generously transformed after some time, from the stone age deal frame-
work, to coins and to virtual payment. Coming to Electronic mediums, it is an
exceptionally widespread channel used for all intents and purposes in India.
However, the required foundation, legitimate and additionally the empowering
administrative structure for electronic payments are either deficient or absent.
Electronic payments in broader understanding are monetary exchanges made with-
out the utilization of paper archives, for example, cheques or cash. Electronic pay-
ment processors incorporate credit card, debit card, electronic-wallet, electronic-
money, e-cheques among others. E-payment frameworks have gotten distinctive
dimension of acknowledgment world over; a few techniques for electronic install-
ments are very acknowledged while others lie neglected.

There are two kinds of installment frameworks to the extent e-installment is
concerned: Internet 'Based payment framework and Electronic Transaction-Based
payment framework

The utilization of electronic installments (e-payments) has extended quickly
as of late, on account of mechanical development and falling expenses in register-
ing and media communications. The spread of electronic-installment utilization
shifts unequally between states incompletely because of contrasts in elements, for
example, nature of administrative structure and status of media transmission basis.
New payment administrations dependent on the Internet and cell phones thrive in
the propelled economies. The utilization of electronic installments in the commer-
cial center for retail installments, including the Electronic Fund Transfer at Point-
of-Sale, E-keeping money, phone managing an account, Internet saving money, E-
charge, and E-cash, has turned into a typical and well regular practice in the pro-
pelled regions that have broad and all-around created media transmission system
and framework. Then again, in the portion of the creating economies the rate of
improvement of e-installments give off an impression of being less clear. The dis-
position of electronic payments has opened avenues for various mediums of e-pay-
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ment like Mobile Money. The meaning of 'Mobile Money' differs over various
spheres as it covers a wide extent of applications. Mobile Money is the administra-
tions that permit electronic cash exchanges over a cell phone. In this examination
mobile money is characterized as a more extensive term that incorporates a wide
range of money related exchanges executed by means of cell phones. A wide scope
of portable cash applications has been created consistently.

Framework is fundamental for the effective usage of e-payments. Legitimate
foundation for electronic installments is a test. For electronic installments to be
fruitful there is the need solid and practical framework that can be recovered by
greater part of the populace.

However, electronic payment methods, despite its various advantages
accompanies its own difficulties even in the created world. The Security of
Information and information is basic in all Information frameworks. Data security
is the practice, system and also innovation set up which guarantees that data is
shielded from adjustment or unplanned change (respectability), unapproved get to
(secrecy), and is promptly accessible (accessibility) to approved clients on demand.
An unbound e-installment framework may not get trust from its clients. Trust is
imperative to guarantee acknowledgment from clients. E-payment money applica-
tions speak to a security challenge as they exceedingly rely upon basic ICT frame-
works that make susceptibilities in budgetary establishments, organizations and
conceivably hurt customers. It is indispensable for banks to comprehend and
address security worries so as to use the capability of ICTs in conveying e-manag-
ing an account application.

Integrity and Authorisation is characterized as the exactness, fulfillment and
legitimacy of data as per business esteems and desires At the end of the day hon-
esty of installment frameworks implies that no cash is taken from a client except if
he approves an installment. Furthermore, clients may require not getting any pay-
ment without their express assent; this is attractive when clients need to keep away
from uncalled-for gift. Along these lines, confidentiality plays a pivotal role as well.
Confidentiality, as per (CISM Review Manual, 2006) is the insurance of private
data from unapproved revelation. A few gatherings included may wish secrecy of
exchanges. Secrecy to the extent this examination concerned is the limitation of the
learning about different snippets of data identified with an arrangement; the char-
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acter of people included, substance of things purchased, fiscal esteem and so on.
For the most part, gatherings to exchanges need to guarantee that correspondences
are private, Where parties needs to guarantee that the exchange so taken is unknown
or untraceable, the prerequisite might be to constrain this information to specific
subsets of the individuals. Thus, cryptographic based advances, for example,
encryption and computerized marks are the most well-known technique for anchor-
ing e-installments. The use of these innovations anyway lessens speed and effec-
tiveness which is the lobby sign of e-installment framework in connection to the
manual arrangement of installment. In such manner a bargain should be made
among productivity and security.

Therefore, one of the fundamental highlights of an anchored framework is
the confirmation that data will be promptly accessible as and when it is required.
The data so recovered ought to likewise be entirely dependable to help in creation
of choice. Thus, the accessibility ensuring that data frameworks and information are
prepared for use when the need emerges shows the level of time that a data frame-
work can be utilized for beneficial work. Since, unwavering quality from one view-
point is the choice handiness of the data.

Conclusion

Portable system and Internet are promptly accessible in the created world and
clients for the most part don't have issues with correspondence game plan. In India,
growing reliance on internet database has accelerated the growth of electronic pay-
ment gateways. However, low dimension of web penetration and inadequately cre-
ated media transmission framework block smooth enhancement and advancements
in electronic business. But, with resilience to fight unawareness and challenges
posed by internet facilities, India could and should become the prime example of
Electronic Payment Gateway Management in the near future.
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Abstract

Bharati Mukherjee is one of the most prolific Indian immigrant writer who under-
stands the problems and experiences of the people living far from their homelands.
Like other diasporians writers who see diaspora in terms of marginalization,
Mukherjee favours assimilation and absorption in the alien land. Her own life in
America is no doubt full of challenges and being a diasporian she has faced every
challenge and made her accept the mutual assimilation. She considers it as a two-
way metamorphosis. Her belief in mutual assimilation and understanding leads to
the coexistence of two different culture in her writings. Bharati Mukherjeewas one
of the most prominent writers of diaspora literature. She was born in Calcutta and
died in New York. In her life span she wrote eight novels and many other non-fic-
tional works. She had talked about the experiences of her personal life in her writ-
ings. She had started with the immigrant perspective and today she is widely known
as one of the best Indo-American writers of diaspora literature. Mukherjee's per-
spectives change from one work to other. Her eight novels are different in approach.
Keywords: Assimilation, Cultural- conflicts, Diaspora, Identity-crisis, Immigration.

Diaspora is an emerging word in every sphere whether in literature or in the lives
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of the individual. It is not only concerned with movement from one place to other
but is about the problems that come in the whole journey. It relates to external and
both to the inner core of an individual. It describes their response to the alien land
and their love and nostalgia towards the previous homeland. It is about the loss of
identity, culture, land or individuality and multiplicity in culture. It is an opportuni-
ty to know and to get absorbed in a new culture and environment.

Many writers have touched the various issues of immigration and migration.
Identity Crisis is one of the theme of immigration. Writers like Virginia Woolf, May
Swenson and Ursula K. le Guin have dealt with the theme of identity crisis. Virginia
Woolf and Bharati Mukherjee both had dealt with the theme of Identity Crisis but
their perspectives were quite different from each other. Virginia Woolf and Bharati
Mukherjee's writings had feminist touch in it. For Virginia Woolf the path for
women, were marginally opened with lots of obstacles in their ways. Women expe-
rienced the crisis with their identity and faced all the challenges with all the obsta-
cles in their journey.

The features of Diaspora had influenced the world literature with every language.
Diaspora literature is also known as Expatriate Literature. Indian writings has con-
tributed a lot to diaspora writing and received great recognition and admiration
worldwide.

Diaspora is an umbrella term that includes many things and concepts; diaspora lit-
erature is a vast term to explore; it includes the works of the writers living outside
their native land or country. Their works are associated with their native back-
ground and culture. Diaspora writers are those writers who are related to their
native country through their writings; while living in an outside land.

Diaspora literature deals with the sense of alienation, rootlessness, nostalgia, iden-
tity-crisis, displacement, sense of loss, the disintegration of cultures etc. it also
reflects the experience of the immigrants, after their settlement to the other land.
The Tiger's Daughter (1971) is the first notable novel of Bharati Mukherjee. Tara,
the main protagonist of the novel faces cultural shock when she return back to
India. Calcutta and West Bengal is not the same, what she left behind.

In Wife (1997) she depicts the very concern about a traditional girl who after her
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marriage moved to New York City with her husband from India. The frustration and
isolation inside her for the host land is at the peak when she murders her own hus-
band and commits suicide in her madness.

In another novel Jasmine (1989) that is widely read novel of Mukherjee is a story
of a young girl whose biographical events falls in the period of her Punjabi child-
hood and American adulthood. Her life revolves around the past culture of India
and the present culture of America. The plot of the Jasmine is quite different from
the other work because the girl absorbs the new culture for the sake of survival by
the assimilation of new culture. The search of Jasmine is for concrete identity. She
is caught between the past and the present, the east and the western culture. But
until the last page of the novel, she fights for her own identity and survival. In
'Jasmine', the girl decides to live for herself. The binary opposition between east
and west is seen. Jasmine the character shows two binary states of India and
America. America is still explored by her. The influence of west over east people
and the survival for the existence is clearly seen in this writings of Mukherjee.
Cultural conflicts sometimes lead to cultural alienation and loss of identity.

The Holder of the world (1993), Mukherjee depicts the mingling of time and cul-
ture. It is a story of an American woman who travels to India to track her ancestors.
The story revolves around the crisscross between the historical culture and the con-
temporary culture of India.

The next work of Mukherjee Leave It to Me(1997) is a young American who
seeks her roots in India and rejects her adoptive parents of America. It is a story of
the journey of the character between reality versus fantasy and between eastern ver-
sus western cultures.

Bharati Mukherjee works on a different approach and widely portrays autobio-
graphical trends in a different manner like other diasporic writers did earlier. From
personal and families identities Mukherjee moves towards society as the subject
matter of her memoir. Here in her memoir Days and Nights in Calcutta(1977), she
writes about the nostalgia present in the story of every immigrant.

Bharati Mukherjee is a prolific expatriate writer who empowers the individualistic
society of immigrants towards west. Her novels speak and stand for individualism.
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Her novels deal with all the issues whether big or small of immigration like adjust-
ment, adoption, assimilation, amalgamation of the character with self and society.
'Jasmine' stands for oneself and remaking of self. Middleman and other stories
(1988) deals with the painful experiences in U.S and Canada. The Tiger's
Daughter(1971) is for the individuals who come back to their country when they
feel homelessness and nostalgia in the country where they want to settle down. Wife
is about the support needed by an individual when she/he moves to another land.
Bharati Mukherjee is the established voice of Indian diaspora. She has been
redefining diasporic experiences. Diaspora is the process of gain rather than the
conventional perspectives. She takes up the issues of the complexities and impact
of immigration on the lives of diasporians. She touches the diasporic sensibility in
her works. Her works are constructed around the realities of the characters, who are
transplanted to the other country, as in her work north America. The psychological
metamorphosis of the individual in the new land is observed in many works of the
author. All her characters belong to different ethnic groups and community. Their
origins, values, ethics all are different but the one bond from which or one thread
in which all are beaded is of the diaspora. Their cultural histories, their social dif-
ferences all are shared by one another and they explore the new way of belonging
and becoming Americans.

Desirable Daughters, The Tree Bride and Miss New India, these are the tril-
ogy of Mukherjee. Desirable Daughters (2002) is the first novel of Mukherjee that
approached autobiography. It's a story of three sisters who takes different paths in
their lifes. Tara Bhattacharjee is the main protagonist of this novel. She is living in
San Francisco with her son Rabi, divorced her wealthy husband. She refused to
consider herself as foreigner. Her journey and struggle is towards her search for
identity. Tara is different from her two sisters Padma and Parviti. Padma like Tara
also immigrated to America but lives in other part of the country New Jersey. She
is a news anchor and runs designer sari business. Padma lives in India and living a
life of Indian housewife.

The cultural values strikes when Tara come to know about the illegitimate son of
Padma, who comes to meet her aunt Tara and reveal the secret of his birth. All
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Indian cultural values get shattered for Tara when she comes to know about this.
Tara is torn between her place where she is living in present and her ties to the past.
Desirable Daughters focuses on the options young women are offered and the
choices they make. The novel ends with a bomb attack on Tara's house and she
decides to find her roots by travelling back to her homeland India along with her
son.

The next part of trilogy is The Tree Bride (2004) which is a narration of colonial
rule over India and also India's freedom from colonial rule. It's a historical novel
and sequel to Desirable Daughters. One of its theme is British assimilation in India
and the best example of this is John Mist who is an important character in this
novel, as he left England to settle in India. The journey from London to Calcutta
changes him and he displaced himself from his country and makes India his home-
land. This novel is an attempt by Mukherjee to show that our past histories inter-
sect with our present. Diasporic situations creates various histories. Dislocation
results in changing Identities, Tradition. Cultures and Languages.

Diaspora elements are clearly seen in the novel Wife of Mukherjee when Dimple is
packing Indian Spices, food items, Darjeeling tea and Indian clothes to foreign land
with them. They try to connect with their homeland with these things:

She was happy to leave the real work to him while she herself took care of frivo-
lous details. During the day she took winter clothes out of the trunk (there was a
hand-knitted cardigan, two sweaters and a Balaclava cap the late Mr Basu had worn
on a trip to Darjeeling); she spent the evenings mending bugholes. She sewed long-
sleeved blouses for herself and bought a dozen cotton petticoats from a hawker near
Gariahat Market. In the early afternoons, instead of sleeping or reading novels a she
had done when she was pregnant, she cleaned out empty Horlick's bottles and filled
them with spices to take with her to the States. (Wife 43)

Bharati Mukherjee's has touched the element of Quest for the identity with female
characters in her writings-they keep fighting for their identity. The protagonist of
Mukherjee's writings are depicted as the fighter and the individuals with the quest
and zeal for the search of their identity. Mukherjee's female characters are seen as
strong women who are caught between their two identities and between tradition
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and modernity. It is a psychological transformation, that they undergo with their
feet grounded in their roots.
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ABSTRACT

Condensation of acetophenone with thiourea in presence of halogen (Iodine) gives
2-amino-4-phenylthiazole (I). 2-Amino-4-phenyl-5-phenylazothizole (II) was pre-
pared by coupling of phenyldiazonium chloride with 2-amino-4-phenylthiazole (I).
A series of amide can be synthesized by treatment of appropriate substituted acid
chlorides (III) with compound (II) using pyridine as solvent. All the synthesized
compounds are characterized by the combination of elemental analysis and stan-
dard spectroscopic method. They are screened for anti-bacterial activity against
Escherichia coli and Staphylococcus aureus as well as screened for antifungal activ-
ity against Aspergillus niger and Apergillus oryzae by cup plate method at lug/mL
concentration in DMF. All the synthesized compounds showed moderate to good
microbial activity.

INTRODUCTION

It is well known in literature that nitrogen and sulfur containing compounds are
essentially used in medical purpose for the treatment of different kinds of fungal
and bacterial infections along with treatment of gastric ulcer, cancer etcl, 2. The
organic moiety having nitrogen and sulfur atom results towards higher ef?ciency
against various diseases3. Sulfur is capable of forming both ? and ? bonds therefore
the studies of their binding interaction with receptor moiety was also an interesting
?eld of research during last few years4, 5. Thiazole is the ?ve member ring system
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having two hetero atoms (S, N) placed in heterocyclic ring at 1, 3-positions.
Thiazoles are useful structural units in the ?eld of medicinal chemistry and have
reported to exhibit a variety of biological activity6, 7. The thiazole nucleus appears
frequently in the structure of various natural products and biologically active com-
pounds, like thiamine (vitamin-B), also in some antibiotics drugs like penicillin,
micrococcing, and many metabolic products of fungi and primitive marine animal
etc. Number of thiazole derivatives shows good biological as well pharmacological
activities like antibacterial and antifungal9, anti-in?ammatory10, analgesicl1, anti-
tubercular12, central nervous system (CNS) stimmulate13, anti-HIV 14, algicidol15
etc. Thiazole containing N=C=S moiety have been used as antiphychotics9 and
antimalarial16. 2-Aminothiazole derivatives are well explored as useful clinical
agents and some of the derivatives of thiazoles have shown inhibition towards her-
pes simplex virus17. Number of thiazole derivatives has a wide variety of biologi-
cal activity18-19. Some derivatives of 2-aminothiazoles bearing arylazo moiety at
position-5 have shown good cytostatic activities20. Amides are known to play a
pivotal role in molecular recognition, being important components in supramolec-
ular chemical anion sensors21-25 technology. Furthermore, in nature, the selective
binding for substrate such as anion is achieved via the positional alignment of the
amide hydrogen bonds26. While plant extracts27 and isolated pure nature prod-
ucts28, 29, have been used for antimicrobial activities, there are few reports of
amides as antimicrobial agents30, 31. The present paper deals with the synthesis of
some novel amide of 2-amino-4-phenyl-5-phenylazothiazoles with a view to eval-
uate their biological activity.

EXPERIMENTAL

Materials:

The requisite starting materials such as acetophenone, iodine, thiourea, aniline,
sodium acetate, sodium nitrite, pyridine, substituted aromatic acids, thionyl chlo-
ride were procured from Aldrich Company and used without any further
puri?cation. All the solvents were puri?ed and dried by standard method. All melt-
ing points were determined in open capillary tube and uncorrected. Purity of com-
pounds was checked by thin layer chromatography (Merck kieselgel 60F254 pre-
coated plates). Microanalysis of the compounds was performed on a Coleman car-
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bon-hydrogen analyzer and the values obtained are in close agreement with those
calculated. FTIR spectra were recorded using KBr pellets, using Shimadzu IR-408
Spectrophotometer. 1H NMR spectra were obtained with Perkin-Elmer R-32
Spectrometer at 300MHz using tetramethylsilane (TMS) as an internal reference
standard. The chemical shift are quoted as ? (parts per million) down?eld from the
reference. DMSO-d6 was used as solvent for all the compounds. Antibacterial
activity33, 34: The compounds were tested in-vitro for their antibacterial activity
against two microorganisms viz. Escherichia coli and Staphylococcus aureus,
which are pathogenic in human beings by cup-plate agar diffusion
method.Antifungal activity33, 34: The compounds were tested in-vitro for their
antifungal activity against Aspergillus niger and Aspergillus oryzae by cup-plate
agar diffusion method. The synthetic route to N-(4-phenyl-5-phenylazo-thiazol-2-
yl)-substituted arylamide is illustrated in scheme 1. Where Ar = Phenyl, 2-
Chlorophenyl, 4-Chlorophenyl, 2,4-Dichlorophe- nyl, 2-Methylphenyl, 3-
methylphenyl, 4-Methylphenyl, 3-Nitrophenyl, 4-Ni- trophenyl, 3,5-Dinitrophenyl,
4-Bromo phenyl, Phenylmethyl, 2-Naphthoxy methylene, 4-Phenylphenyl,
Cinnamic acid, Nicotin, Isonicotin, 4-Methoxy- phenyl, 2-lodophenyl, 2-
Chlorophenylmethylene, 2,4-Dichlorophen- oxy- methylene, 4-Chloro-3-nitro-
phenyl. Scheme 1: The synthetic route to N-(4-phenyl-5-phenylazo-thiazol-2-yl)-

substituted arylamide J. Chil. Chem. Soc., 55, N° 2 (2010) 2412-Amino-4-
phenylthiazole (I): 0.1 Mole of acetophenone, 0.1 mole of iodine and 0.2 mole of
thiourea was well crushed in crucible. The mixture was taken in 250 mL round bot-
tom ?ask and heated at 110°C for 24 hours. A reaction mixture was cooled to room
temperature and diluted with 100 mL of water and extracted with ether to remove
unreacted iodine and acetophenone. Excess of ether was distilled off. Residue was
dissolved in boiling water and ?ltered off the hot solution. It was allowed to stand
for 30 minutes. Make the reaction mixture alkaline (Up to pH 8-9) using ammoni-
um hydroxide solution. The solid obtained was ?ltered and washed successively
with water (2 X 150 mL). The separated solid was crystallized by aqueous ethanol
(1:1). M. P.: 148°C (Reported32 M. P.: 147°C). Yield: 80%. 2-Amino-4-phenyl-5-
phenylazothizole (II): An ice-cold solution of 0.02 Mole of sodium nitrite in 25 mL
water was added slowly to solution of 0.02 mole of aniline in 15 mL of HCI at 0-
5°C. To well cool solution of 0.02 mole of 2-amino-4-phenylthiazole and 15 gms
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of sodium acetate in ethanol was gradually added the diazonium salt solution with
stirring and cooling (0-5°C). The reaction mixture was stirred at this temperature
for 2 hours and then diluted with cold water. The separated solid was collected by
?tration. The solid obtained was washed successively with water (2 X 150 mL).
The separated solid was crystallized by aqueous ethanol (1:1). M. P.: 175°C. Yield:
70%. Elemental Analysis: Calculated for C15SH12N4S: C, 64.28; H, 4.28; N, 20.00
%. Found: C, 64.15; H, 4.11; N, 19.79 %. FTIR spectrum (KBr) ?max/cm-1:3200
(-NH2), 1650 (-N=N-) 1525, 1475, 1340, 1250, 1200, 1075, 1000 and 790 (st. of
thiazole nucleus). IH NMR spectrum (DMSO-d6): ? 7.42-7.90 (m, 8H, Ar-H), 8.10
(d, 2H, Ar-H at C-2' and C-6"), 8.7 (br, 2H, -NH2) Aromatic acid chlorides (III): A
mixture of 0.01 mole of substituted aromatic acid was added to 15 mL of thionyl
chloride. It was reuxed on water bath till the evolution of hydrogen chloride gas
ceased. Excess of thionyl chloride was distilled off under reduced pressure and the
acid chloride left behind as a residue was used in next reaction without further
puri?cation.N-(4-phenyl-5-phenylazo-thiazol-2-yl)-substituted arylamide (IV):
0.01 Mole of 2-amino-4-phenyl-5-phenylazothizole (II) was dissolved in 10 mL dry
pyridine and a cold solution of an appropriate 0.01 mole substituted aromatic acid
chloride (II) in dry pyridine was added slowly to it with constant stirring in an ice
bath. The mixture was allowed to stand over night at room temperature and then
heated on water bath for half an hour. It was acidi?ed with cold 1:1 aqueous
hydrochloric acid. The solid obtained was ?ltered and washed successively with
water (2 X 50 mL), saturated solution of sodium bicarbonate (2 X 50 mL) and water
(2 X 30 mL). The crude material obtained was chromatographed on silica gel (100-
200 mesh) using mixture of ethyl acetate and hexane (20:80) as eluent. Removal of
solvent from the eluate afforded a solid material, which was crystallized repeated-
ly from appropriate solvent. The purity of all these compounds was checked by thin
layer chromatography (Merck kieselgel 60F254 pre-coated plates).

Methods

Chemistry

All reagents were purchased from commercial suppliers and used without further
purification. Melting points (m.p.) were determined on a Electrothermal 9100 melt-
ing point apparatus (Weiss-Gallenkamp, Loughborough, UK) and are uncorrected.
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Proton nuclear magnetic resonance (1H NMR) spectra were recorded on Bruker
400?MHz spectrometer (Bruker, Billerica, MA, USA). Carbon nuclear magnetic
resonance (13C NMR) spectra were recorded on Bruker 100?MHz spectrometer
(Bruker, Billerica, MA, USA). Chemical shifts were expressed in parts per million
(ppm) and tetramethylsilane was used as an internal standard. Mass spectra were
recorded on a VG Quattro Mass spectrometer (Agilent, Minnesota, USA).
Elemental analyses were performed on a Perkin-Elmer EAL 240 elemental analyser
(Perkin-Elmer, Norwalk, CT, USA).

General procedure for the synthesis of the compounds

Ethyl 2-(2-oxobenzo|[d]thiazol-3(2H)-yl)acetate (1)

A mixture of benzothiazol-2(3H)-one (0.1?mol) and ethyl chloroacetate (0.1?mol)
in the presence of potassium carbonate (0.1?mol) in acetone (50?mL) was refluxed
for 10?h. The reaction mixture was poured into 100?mL of ice-water mixture, fil-
tered and washed with water18Cakir B, Yildirim E, Ercanli T, Erol K, Sahin MF.
Synthesis and anticonvulsant activity of some (2/4-substituted)benzaldehyde (2-
oxobenzothiazolin-3-yl)acetohydrazones. Farmaco 1999;54:842-845.

2-(2-Oxobenzo|d]thiazol-3(2H)-yl)acetohydrazide (2)

A mixture of the ester (1) (0.09?mol) and hydrazine hydrate (0.18?mol) in ethanol
(50?7mL) was stirred at room temperature for 3?h and then filtered18Cakir B,
Yildirim E, Ercanli T, Erol K, Sahin MF. Synthesis and anticonvulsant activity of
some (2/4-substituted)benzaldehyde (2-oxobenzothiazolin-3-yl)acetohydrazones.
Farmaco 1999;54:842-845. .

1-[2-(2-Oxobenzo|d]thiazol-3(2H)-yl)acetyl]thiosemicarbazide (3)

A mixture of the hydrazide (2) (0.05?7mol), potassium thiocyanate (0.1?mol), conc.
HCI (20?7mL) in water (40?mL) was refluxed for 3?h. After cooling, the resulting
solid was collected by filtration, washed with water, dried, and recrystallized from
ethanol.
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2-(2-Oxobenzo[d]thiazol-3(2H)-yl)-N?-(4-phenylthiazol-2-yl)acetohydrazide
derivatives (4a-j)

A mixture of 1-[2-(2-oxobenzo[d]thiazol-3(2H)-yl)acetyl]thiosemicarbazide (3)
(0.001?7mol) and appropriate phenacyl bromide (0.001?mol) was refluxed in
ethanol (15?7mL) for 3?h. After cooling, the resulting solid was collected by filtra-
tion, dried, and recrystallized from ethanol.
N?-(4-phenylthiazol-2-yl)-2-(2-oxobenzo[d]thiazol-3(2H)-yl)acetohydrazide
(4a)1H NMR (400?’MHz, DMSO-d6): ? 4.77 (2H, s), 7.10-7.45 (6H, m), 7.68 (2H,
m), 7.84 (2H, m), 9.64 (1H, brs), 10.75 (1H, s).13C NMR (100?MHz, DMSO-d6):
?43.22 (CH2), 103.4 (CH), 111.3 (CH), 121.2 (C), 122.8 (CH), 123.3 (CH), 125.6
(2CH), 126.5 (CH), 127.5 (CH), 128.5 (2CH), 134.5 (C), 137.0 (C), 150.4 (C),
166.3 (C), 169.1 (C), 171.5 (C).

For C18H14N4028S2, calculated: C, 56.53; H, 3.69; N, 14.65; found: C, 56.52; H,
3.71; N, 14.61.MS (ES): [M + 1]+: 383N?-(4-p-tolylthiazol-2-yl)-2-(2-
oxobenzo[d]thiazol-3(2H)-yl)acetohydrazide (4b)1H NMR (400?MHz, DMSO-
do): ? 2.32 (3H, s), 4.77 (2H, s), 7.10-7.40 (5H, m), 7.68 (2H, m), 7.72 (2H, m),
9.60 (1H, brs), 10.73 (1H, s).

13C NMR (100?MHz, DMSO-d6): ? 20.77 (CH3), 43.21 (CH2), 102.5 (CH), 111.4
(CH), 121.2 (C), 122.9 (CH), 123.3 (CH), 125.5 (2CH), 126.5 (CH), 129.1 (2CH),
131.9 (C), 136.8 (C), 137.0 (C), 150.5 (C), 166.3 (C), 169.1 (C), 171.5 (C).For
CI9H16N4028S2, calculated: C, 57.56; H, 4.07; N, 14.13; found: C, 57.55; H, 4.05;
N, 14.15.

MS (ES): [M + 1]+: 397
N?-(4-(4-chlorophenyl)thiazol-2-yl)-2-(2-oxobenzo[d]thiazol-3(2H)-yl)acetohy-
drazide (4c)

1H NMR (400?MHz, DMSO-d6): ? 4.78 (2H, s), 7.15-7.40 (3H, m), 7.46 (2H, m),
7.68 (2H, m), 7.85 (2H, m), 9.68 (1H, brs), 10.76 (1H, s).13C NMR (100?MHz,
DMSO-d6): ? 43.22 (CH2), 104.2 (CH), 111.3 (CH), 121.2 (C), 122.9 (CH), 123.3
(CH), 126.5 (CH), 127.2 (2CH), 128.6 (2CH), 131.9 (C), 133.4 (C), 137.0 (C),
149.2 (C), 166.3 (C), 169.1 (C), 171.7 (C).

For C18H13CIN402S2, calculated: C, 51.86; H, 3.14; N, 13.44; found: C, 51.85;
H, 3.15; N, 13.40.

MS (ES): [M + 1]+: 418N?-(4-(4-bromophenyl)thiazol-2-yl)-2-(2-oxobenzo[d]thi-
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azol-3(2H)-yl)acetohydrazide (4d)

IH NMR (400?MHz, DMSO-d6): ? 4.77 (2H, s), 7.15-7.30 (3H, m), 7.36 (2H, m),
7.55-7.70 (2H, m), 7.78 (2H, m), 9.66 (1H, brs), 10.74 (1H, s).

13C NMR (100?MHz, DMSO-d6): ? 43.22 (CH2), 104.3 (CH), 111.3 (CH), 120.5
(©), 121.2 (C), 122.9 (CH), 123.3 (CH), 126.5 (CH), 127.6 (2CH), 131.5 (2CH),
133.7 (C), 137.0 (C), 149.3 (C), 166.3 (C), 169.2 (C), 171.7 (C).

For C18H13BrN402S2, calculated: C, 46.86; H, 2.84; N, 12.14; found: C, 46.85;
H, 2.80; N, 12.15.

MS (ES): [M + 1]+: 462N?-(4-(4-nitrophenyl)thiazol-2-yl)-2-(2-oxobenzo[d]thia-
zol-3(2H)-yl)acetohydrazide (4e)1H NMR (400?MHz, DMSO-d6): ? 4.78 (2H, s),
7.15-7.40 (3H, m), 7.66 (2H, s), 8.10 (2H, m), 8.27 (2H, m), 9.80 (1H, brs), 10.81
(1H, s).13C NMR (100?MHz, DMSO-d6): ? 43.22 (CH2), 108.3 (CH), 111.3 (CH),
121.2 (C), 122.9 (CH), 123.3 (CH), 124.0 (2CH), 126.4 (2CH), 126.5 (CH), 137.0
(O©), 140.5 (C), 146.2 (C), 148.4 (C), 166.4 (C), 169.2 (C), 172.0 (C).

For C18H13N5048S2, calculated: C, 50.58; H, 3.07; N, 16.38; found: C, 50.55; H,
3.10; N, 16.35.

MS (ES): [M + 1]+: 428
N?-(4-(3-chlorophenyl)thiazol-2-yl)-2-(2-oxobenzo[d]thiazol-3(2H)-yl)acetohy-
drazide (4f)

IH NMR (400?MHz, DMSO-d6): ? 4.77 (2H, s), 7.0-8.0 (9H, m), 9.69 (1H, s),
10.75 (1H, s).

13C NMR (100?MHz, DMSO-d6): ? 43.21 (CH2), 105.0 (CH), 111.3 (CH), 121.2
(©), 122.9 (CH), 123.3 (CH), 124.1 (CH), 125.2 (CH), 126.5 (CH), 127.2 (CH),
130.5 (CH), 133.4 (C), 136.5 (C), 137.0 (C), 148.8 (C), 166.3 (C), 169.2 (C), 171.6
(©).

For C18H13CIN402S2, calculated: C, 51.86; H, 3.14; N, 13.44; found: C, 51.85;
H, 3.16; N, 13.42.

MS (ES): [M + 1]+: 418
N?-(4-(3-nitrophenyl)thiazol-2-yl)-2-(2-oxobenzo[d]thiazol-3(2H)-yl)acetohy-
drazide (4g)

1H NMR (400?MHz, DMSO-d6): ? 4.78 (2H, s), 7.05-7.40 (3H, m), 7.61 (1H, s),
7.70 (2H, m), 8.14 (1H, dd, J?=?8.1, 2.3 Hz), 8.27 (1H, d, J?=?7.9 Hz), 8.64 (1H,
t, J7=72.0 Hz), 9.78 (1H, brs), 10.80 (1H, s).

ad - 10 3 - 10 (Gt ek 117 ) fewwaw 2018 55 T AT i



International Refereed Research Journal| |3TRTSETa AifHeh virer ufsrent ISSN-0975-4431

13C NMR (100?MHz, DMSO-d6): ? 43.21 (CH2), 106.2 (CH), 111.3 (CH), 119.9
(CH), 121.2 (C), 122.1 (CH), 122.9 (CH), 123.3 (CH), 126.5 (CH), 130.2 (CH),
131.6 (CH), 136.0 (C), 137.0 (C), 148.1 (C), 148.3 (C), 166.4 (C), 169.1 (C), 172.1
©).

For C18H13N5048S2, calculated: C, 50.58; H, 3.07; N, 16.38; found: C, 50.59; H,
3.09; N, 16.34.

MS (ES): [M + 1]+: 428
N?-(4-(3,4-dichlorophenyl)thiazol-2-yl)-2-(2-oxobenzo[d]thiazol-3(2H)-yl)aceto-
hydrazide (4h)

1H NMR (400?MHz, DMSO-d6): ? 4.77 (2H, s), 7.0-7.4 (3H, m), 7.49 (1H, s),
7.62-7.67 (2H, m), 7.80 (1H, dd, J?=?8.5, 2.0 Hz), 8.06 (1H, d, J?=?2.0 Hz), 9.70
(1H, brs), 10.75 (1H, s).

13C NMR (100?MHz, DMSO-d6): ? 43.23 (CH2), 105.7 (CH), 111.3 (CH), 121.2
(©), 122.9 (CH), 123.3 (CH), 125.6 (CH), 126.5 (CH), 127.1 (CH), 129.7 (C), 130.8
(CH), 131.4 (C), 135.0 (C), 137.0 (C), 147.8 (C), 166.3 (C), 169.1 (C), 171.7 (C).
For C18H12CI2N402S2, calculated: C, 47.90; H, 2.68; N, 12.41; found: C, 47.92;
H, 2.70; N, 12.38.

MS (ES): [M + 1]+ 452 N?-(4-(2,4-dichlorophenyl)thiazol-2-yl)-2-(2-
oxobenzo[d]thiazol-3(2H)-yl)acetohydrazide (41)

I1H NMR (400?MHz, DMSO-d6): ? 4.77 (2H, s), 7.05-7.35 (3H, m), 7.37 (1H, s),
7.48 (1H, dd, J?=78.5, 2.2 Hz), 7.63-7.70 (2H, m), 7.88 (1H, d, J?=?8.5 Hz), 9.68
(1H, brs), 10.75 (1H, s).

13C NMR (100?MHz, DMSO-d6): ? 43.22 (CH2), 109.0 (CH), 111.3 (CH), 121.2
(C), 122.8 (CH), 123.3 (CH), 126.5 (CH), 127.4 (CH), 129.7 (CH), 131.4 (C), 131.9
(©), 132.3 (CH), 132.4 (C), 137.0 (C), 145.7 (C), 166.3 (C), 169.1 (C), 170.7 (C).
For C18H12CI2N402S2, calculated: C, 47.90; H, 2.68; N, 12.41; found: C, 47.89;
H, 2.71; N, 12.39.

MS (ES): [M + 1]+: 452
N?-(4-(2,5-dichlorophenyl)thiazol-2-yl)-2-(2-oxobenzo[d]thiazol-3(2H)-yl)aceto-
hydrazide (4j)

1H NMR (400?MHz, DMSO-d6): ? 4.77 (2H, s), 7.15-7.32 (3H, m), 7.40 (1H, dd,
J?=28.6,2.7 Hz), 7.47 (1H, s), 7.55 (1H, d, J?=?8.6 Hz), 7.66 (1H, dd, J?=?7.8, 1.2
Hz), 7.92 (1H, d, J7=?2.7 Hz), 9.71 (1H, brs), 10.76 (1H, s).

- 10 3 - 10 (et ek 117 ) fermma 2018 56 el TR i



International Refereed Research Journal| |3TRTSETa AifHeh virer ufsrent ISSN-0975-4431

13C NMR (100?MHz, DMSO-d6): ? 43.21 (CH2), 109.8 (CH), 111.3 (CH), 121.2
(©), 122.8 (CH), 123.3 (CH), 126.4 (CH), 128.5 (CH), 129.1 (C), 130.3 (CH), 131.8
(C), 132.1 (CH), 134.3 (C), 137.0 (C), 145.3 (C), 166.3 (C), 169.1 (C), 170.7 (C).
For C18H12CI2N402S2, calculated: C, 47.90; H, 2.68; N, 12.41; found: C, 47.88;
H, 2.70; N, 12.38.

MS (ES): [M + 1]+: 452
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INTRODUCTION

It is well known in literature that nitrogen and sulfur containing compounds are
essentially used in medical purpose for the treatment of different kinds of fungal
and bacterial infections along with treatment of gastric ulcer, cancer etcl, 2. The
organic moiety having nitrogen and sulfur atom results towards higher efficiency
against various diseases3. Sulfur is capable of forming both o and jt bonds there-
fore the studies of their binding interaction with receptor moiety was also an inter-
esting field of research during last few years4,5. Thiazole is the five member ring
system having two hetero atoms (S, N) placed in heterocyclic ring at 1, 3-positions.
Thiazoles are useful structural units in the field of medicinal chemistry and have
reported to exhibit a variety of biological activity6,7. The thiazole nucleus appears
frequently in the structure of various natural products and biologically active com-
pounds, like thiamine (vitamin-B), also in some antibiotics drugs like penicillin,
micrococcing, and many metabolic products of fungi and primitive marine animal
etc. Number of thiazole derivatives shows good biological as well pharmacological
activities like antibacterial and antifungal9, anti-inflammatory10, analgesic11, anti-
tubercular12, central nervous system (CNS) stimmulate13, anti-HIV 14, algicidol15
etc. Thiazole containing N=C=S moiety have been used as antiphychotics9 and
antimalarial16. 2-Aminothiazole derivatives are well explored as useful clinical
agents and some of the derivatives of thiazoles have shown inhibition towards her-
pes simplex virus17. Number of thiazole derivatives has a wide variety of biologi-
cal activity18,19. Some derivatives of 2-aminothiazoles bearing arylazo moiety at
position-5 have shown good cytostatic activities20.
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Amides are known to play a pivotal role in molecular recognition, being important
components in supramolecular chemical anion sensors21-25 technology.
Furthermore, in nature, the selective binding for substrate such as anion is achieved
via the positional alignment of the amide hydrogen bonds26. While plant extracts27
and isolated pure nature products28,29, have been used for antimicrobial activities,
there are few reports of amides as antimicrobial agents30,31. The presentpaper
deals with the synthesis of some novel amide of 2-amino-4-phenyl-5-phenylazoth-
iazoles with a view to evaluate their biological activity.

EXPERIMENTAL

Materials:

The requisite starting materials such as acetophenone, iodine, thiourea, aniline,
sodium acetate, sodium nitrite, pyridine, substituted aromatic acids, thionyl chlo-
ride were procured from Aldrich Company and used without any further purifica-
tion. All the solvents were purified and dried by standard method. All melting
points were determined in open capillary tube and uncorrected. Purity of com-
pounds was checked by thin layer chromatography (Merck kieselgel 60F254 pre-
coated plates). Microanalysis of the compounds was performed on a Coleman car-
bon-hydrogen analyzer and the valties obtained are in cidse agreement with those
calculated. FTIR spectra were recorded using KBr pellets, using Shimadzu IR-408
Spectrophotometer. 1H NMR spectra were obtained with Perkin-Elmer R-32
Spectrometer at 300MHz using tetramethylsilane (TMS) as an internal reference
standard. The chemical shift are quoted as 5 (parts per million) downfield from the
reference. DMSO-d6 was used as solvent for all the compounds.

Antibacterial activity33,34: The compounds were tested in-vitro for their antibac-
terial activity against two microorganisms viz. Escherichia coli and Staphylococcus
aureus, which are pathogenic in human beings by cup-plate agar diffusion method.
Antifungal activity33,34: The compounds were tested in-vitro for their antifungal
activity against Aspergillus niger and Aspergillus oryzae by cup-plate agar diffusion
method.
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The synthetic route to N-(4-phenyl-5-phenylazo-thiazol-2-yl)-substituted ary-
lamide is illustrated in

> W

P i ERE
- l__
PSP —
; <
-il"' 'JI}'
___ a L
>

Where Ar = Phenvl 2-Chlorophenyl 4-Chlorophenyl, 2 4-Dichlorophe-
ovl 2-Methviphenvl i-methyiphenvl 4-Methviphenvl 3-Nimophenyl 4-Ni-
trophenyl 3 5-Dimutropheny]l 4-Bromo pheovl Phenyvimethyl 2-Naphthosy
nﬂ]trh:- 4-Phenylphenyl Cmpamuc acid Nicotn Isemucotun 4-Methoxy-
pheayl. 1-lodophenyl 2-Chlorophenylmethylene, 2 4-Dichloropben- oxy-
methylens 4-Chloro- 3-mtrophenyl

Scheme 1 The syvnthetc route to N-{4-phenvl-5-phenviaro-tuaral-2-vIi-
substituted aryviamide
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2-Amino-4-phenvlthiazole (I): 0.1 Mole of acetophenone, 0.1 mole of iodine and
0.2 mole of thiourea was well crushed in crucible. The mixture was taken in 250
mL round bottom flask and heated at 110°C for 24 hours. A reaction mixture was
cooled to room temperature and diluted with 100 mL of water and extracted with
ether to remove unreacted iodine and acetophenone. Excess of ether was distilled
off Residue was dissolved in boiling water and filtered off the hot solution. It was
allowed to stand for 30 minutes. Make the reaction mixture alkaline (Up to pH 8-
9) using ammonium hydroxide solution. The solid obtained was filtered and washed
successively with water (2 X 150 mL). The separated solid was crystallized by
aqueous ethanol (1:1). M. P.: 148°C (Reported32M. P.: 147°C). Yield: 80%. 2-
Amino-4-phenvl-5-phenvlazothizole (II): An ice-cold solution of 0.02 Mole of
sodium nitrite in 25 mL water was added slowly to solution of 0.02 mole of aniline
in 15 mL of HCI at 0-5°C. To well cool solution of 0.02 mole of 2-amino-4-
phenylthiazole and 15 gms of sodium acetate in ethanol was gradually added the
diazonium salt solution with stirring and cooling (0-5°C). The reaction mixture was
stirred at this temperature for 2 hours and then diluted with cold water. The sepa-
rated solid was collected by filtration. The solid obtained was washed successively
with water (2 X 150 mL). The separated solid was crystallized by aqueous ethanol
(1:1). M. P.: 175°C. Yield: 70%. Elemental Analysis: Calculated for C15H12N4S:
C, 64.28; H, 4.28; N, 20.00 %. Found: C, 64.15; H, 4.11; N, 19.79 %. FTIR spec-
trum (KBr) vmaxcm-1:3200 (-NH2), 1650 (-N=N-) 1525, 1475, 1340, 1250, 1200,
1075, 1000 and 790 (st. of thiazole nucleus). 1H NMR spectrum (DMSO-d6): ?
7.42-7.90 (m, 8H, Ar-H), 8.10 (d, 2H, Ar-H at C-2' and C-6'), 8.7 (br, 2H, -NH2)
Aromatic acid chlorides (IIT): A mixture of 0.01 mole of substituted aromatic acid
was added to 15 mL of thionyl chloride. It was refluxed on water bath till the evo-
lution of hydrogen chloride gas ceased. Excess of thionyl chloride was distilled off
under reduced pressure and the acid chloride left behind as a residue was used in
next reaction without further purification.
N-(4-phenvl-5-phenvlazo-thiazol-2-vl)-substituted arvlamide (IV): 0.01 Mole of 2-
amino-4-phenyl-5-phenylazothizole (IT) was dissolved in 10 mL dry pyridine and a
cold solution of an appropriate 0.01 mole substituted aromatic acid chloride (III) in
dry pyridine was added slowly to it with constant stirring in an ice bath. The mix-
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ture was allowed to stand over night at room temperature and then heated on water
bath for half an hour. It was acidified with cold 1:1 aqueous hydrochloric acid. The
solid obtained was filtered and washed successively with water (2 X 50 mL), satu-
rated solution of sodium bicarbonate (2 X 50 mL) and water (2 X 30 mL). The
crude material obtained was chromatographed on silica gel (100-200 mesh) using
mixture of ethyl acetate and hexane (20:80) as eluent. Removal of solvent from the
eluate afforded a solid material, which was crystallized repeatedly from appropri-
ate solvent. The purity of all these compounds was checked by thin layer chro-
matography (Merck kieselgel 60F254 pre-coated plates).

RESULTS AND DISCUSSION

Reaction of acetophenone, thiourea and halide gives 2-amino-4-phenylthiazole (I).
Halide was used for cyclisation purpose. We can use chlorine or bromine or iodine.
Here, we had used iodine for cyclisation because it is easy to handle. In second step,
diazonium salt of aniline was coupled with 2-amino-4-phenylthiazole using sodium
acetate and ethanol as solvent. Sodium acetate acts as buffer, which can control the
pH of solution. Coupling occurs at neutral pH. So finally we get a product 2-amino-
4-phenyl-5-phenylazothizole (II). Different substituted aromatic acid chlorides (III)
were prepared by the reaction of the corresponding aromatic acid with excess of
thionyl chloride by heating on a water-bath till the evolution of hydrogen chloride
gas ceased. Finally, the target derivatives were obtained when 2-amino-4-phenyl-5-
phenylazothizole (II) was condensed with appropriate substituted aromatic acid
chlorides (I1I) by employing Schotten-Bauman synthesis protocol.

The elemental analyses of all the compounds were found to be satisfactory. The
synthesized compounds were characterized by FTIR and 1H NMR spectroscopy.
The FTIR spectrums showed absorption bands in the region of vmax cm-1 3350 to
3400 for (-NH) stretching, 1575-1590 for (-NH-) bending, 1640-1650 for(-C=0-),
1625 for (-N=N-), 1330-1350 for (-C=S-) stretching, 1200 for (-C-O-) bending and
1000 as well as 790 due to stretching of thiazole nucleus . In the 1H NMR spec-
trum, aromatic protons appeared in the region of 5 7.47-8.38, while amide proton
appeared as a singlet in the region of 5 13.13-13.50. The spectral data of all the
compounds were found tobe consistent with their molecular structure. The data of
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elemental analysis, FTIR and 1H NMR of few representative members with gener-

al structural formula are given in Table 1.

Table 11 Elemental analysis, [B: sd 'H MMR data of preparsd thireole derivatives.

Elemental Anslysis
B Molecular Caleabined_{Foundl IR B MR
Formula c m - v !
0 (MH-=}, 1630 {C=0x | § TAT-T67 [, 9L, AFH @ C- 3, C4, C-5, -3,
@i | a6 | pasg | - 1625 CNRD 800 NIE), | CHC, C, C4 and C) 79 i, -l
sH {:EH»H‘m Iﬂ:ﬂil‘ 434) IH'H} | 5000, 1430, D350 (=5}, D00, | 2H, ArH a C=27 i C-87), 12 {d, F=B2Hz, IH,
1100, 950, B4, and 0 is of | ArHaiC-2'and C67), 828 (4, 1-6.2Hz, 36, ArHa
Thikenke ric beis) (= amd b, 13,13 (8, 1H o -MH=)
T () 1630 (C70- | BTAT-TA60m, BH, A a1C- 3,03, €3, G405,
cm | sy | gpsg | b IGESCHeN 160D CNH | C-F, C4” and €57, 090, 2, Ikl AvH
T CHNPOS | 0 | | gl | 1T I0EC L0, | CF el CLE 13 0, R 2, A -
: : A1 Vi0n, 90, 675, nd 70 (st of | md C7, 824 d, =Rk, 2H, ArH ot C2 and
thlicarke macleiin) =), 1321 ig, TH al'=sNH=)
% _ B 7557 A0(m, BH, A @ C- 3,05, C-3, C4' O,
TS ot 600 ey, | ¥ € and C:57), T80, 3, 19 0, Ark
N C 05 Bl.53 4 1631 5, H.'I-li 1330 (0754}, 1200, C-F md C-671 B 82, I=%.0Hz, 3, ArH e C.F
W | AR | aam | ase | Tl e o T e o | O 832 (41 Ak 2
Pl ! C-b), 13504z, 1H of -NH-]
itk s
G221 s 3Hof CH L 7.50-783 (s, 3H, Ar-H -3,
f’:’ﬂ[ﬂﬂ_,}ﬁﬁm :ﬁlﬁ 05, GV, G4 L5, G, C4° wd C57), T4
CH CHNOE i 432 1407 1500, 1440, |3';:Il:-fl!i- y |I;]. {d, 2H, J=%.0Hz, Ar-H @ C-27 sad C-47), k33
v GRS iy | o |z | byl 10 o | 14 =8, 20 ACH at €' ', 139
||'Iil.i'll1hl'|l;H'II!:l - J=4.4Hz, IH, Ar-H m C-2 mad C-6), 13,25 |2, 1H ol
W)

Cell culture and drug treatment

NIH/3T3 cells were obtained from the American Type Culture Collection (ATCC,
USA). The cells were incubated in Dulbecco's modified Eagle's medium supple-
mented with 10% fetal calf serum (Life Technologies, UK), 100 IU/mL penicillin
(Gibco, Paisley, Scotland) and 100?mg/mL streptomycin (Gibco) at 37°C in a
humidified atmosphere of 95% air and 5% CO2. Exponentially growing cells were
plated at 2?x?104 cells/mL into 96-well microtiter tissue culture plates (Nunc,
Denmark) and incubated for 24?h before the addition of the drugs (the optimum cell
number for cytotoxicity assays was determined in preliminary experiments). Stock
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solutions of compounds were prepared in DMSO (Sigma-Aldrich, Poole, UK) and
further dilutions were made with fresh culture medium (the concentration of DMSO
in the final culture medium was <0.1% which had no effect on the cell viability).
MTT assay for cytotoxicity of the compounds

The MTT assay is widely used as a measure of cytotoxicity. After 24?h of preincu-
bation, the tested compounds were added to give final concentration in the range
0.5-500 pg/mL and the cells were incubated for 24?h. At the end of this period,
MTT was dissolved in phosphate buffered saline at 5?mg/mL and filtered to steril-
ize. At the time indicated above, stock MTT solution (20 ?L/200 ?L medium) was
added to all wells of assay, and the plates were incubated for 4?h at 37°C. After the
medium was removed, the formazan crystals formed by MTT metabolism were sol-
ubilized by addition of 200 ?L DMSO (instead of acid-isopropanol) to each well
and after a few minutes at room temperature to ensure that all crystals were dis-
solved, absorbance was read at 540?nm with a microtitre plate spectrophotometer
(Bio-Tek plate reader). Each concentration was repeated in three wells and IC50
values were defined as the drug concentrations that reduced absorbance to 50% of
control values.

CONCLUSION

All the newly synthesized amino thiazole derivatives with amide linkage have good
anti-bacterial and anti-fungal activity. Therefore, they can be used for the develop-
ment of new drugs for treatment of bacterial and fungal diseases.
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