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ABSTRACT

synthetic medicines developed are popular even among younger generations lIsatin or 1H-indole-2,3-dione is an
indole derivative. Isatin is an important class of heterocyclic compounds. Recently, heterocyclic compounds
analogues and their derivatives have attracted strong interest in medicinal chemistry due to their biological and
pharmacological properties. The structure have offered a high value of diversity that is proven useful for the
development of new medicinal drugs and improved potency,less toxicity and good pharmacological activity. Isatin
has a wide varity of pharmacological activities such as an antimicrobial, anticancer, antiviral, anticonvulsant, anti-
inflammatory and analgesic etc. The synthesized compounds were screened for their in-vitro growth inhibiting
activity against different strains of bacteria  Staphylococcus aureus and Escherichia coli at 50,100,150 and200
pg/ml concentrations by using agar well diffusion technique. The results were compared with the standard
antibiotics Ciprofloxacin (100 pg/ ml). The newly synthesized compound produced significant action against the
bacterial strains at 100 pug/ml concentration.

Keywords: Melting point, TLC, H!NMR, IR, Mass spectroscopy, Antimicrobial Evaluation and Agar well diffusion
technique.

INTRODUCTION

Heterocyclic chemistry deals with heterocyclic compounds wich are widely distributed in nature and are essential to life.the
majority of known molecules are heterocyclic and heterocycles dominate the fields of biochemistry, medicinal chemistry,
dyestuffs and photographic®. The isatin is a class of heterocyclic compounds. Isatin has also been found to be plants,
animals and fungi**.It is a one of the component of coal tar™ It prepared from cyclizing the condensation product of chloral
hydrate, aniline and hydroxylamine in sulfuric acid. This reaction is called the Sandmeyer isonitrosoacetanilide isatin
synthesis®. Isatin exists in two forms, lactam form and lactimform. Both are derivatives of 2, 3-dihydroindole. This is an
example for amido-imidol tautomeric system’. It may be prepared from cyclizing the condensation product of chloral
hydrate, aniline and hydroxylamine in sulfuric acid. This reaction is called the sandmeyer isonitrosoacetanilide isatin
synthesis®. Isatin have been identified as interesting compounds that are collaborate with various biological activities®. In the
present study we have planned to prepare N-(3-chlorophenyl) - lIsatin-5-carboxamide and elucidate the structure by
physical, chemical, spectral analysis and evaluate the antimicrobial activity*™°.

Materials:

All the chemicals used in the synthesis were of laboratory grade (Sri Venkateswara Scientifics, Parsigutta and Hyderabad).
The melting points were determined in open capillary on Veego (VMP-D) electronic apparatus and the errors were
rectified. The IR spectra of the synthesized compound were recorded on Perkin Elmer BX2 FT-IR spectrophotometer in
potassium bromide (anhydrous IR grade) pellets. NMR spectrum was recorded in DMSO using Bruker AV 500 ultra shield
NMR instrument. A UV spectrum was recorded on a Specords 100 diode array spectrometer. Progress of the reactions was
monitored using TLC, which was performed on glass slides (2x1.5cm) coated with silica gel-G using ethyl acetate: hexane
(1:9) as the solvent system and the spots were visualized under UV light.
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Methods:

(STEP — 1): Synthesis of Isatin-5-carbonyl chloride™:

In a 100 ml two-necked glass round bottomed flask, 10mmol of isatin-5-carboxylic acid dissolved in 10ml dichloromethane
and the RBF cooled to 0°C. To this solution, 30mmol of thionyl chloride was added drop wise from the addition funnel
fitted to the RBF. Reaction mixture was initially heated until all the evolution of gas ceases and then refluxed for 1.5hrs.
Later the unreacted thionyl chloride distilled off directly from the reaction mass under vacuum with rotary evaporator and
crude product of isatin -5- carbonyl chloride collected and directly utilized in the next reaction .

(STEP — 2): Synthesis of N-(3-chlorophenyl) - Isatin-5-carboxamide ****:

10mmol of 3 chloro aniline were placed in a 100ml round bottomed flask and mixed with 10%sodium hydroxide solution.
To this mixture 10mmol of isatin -5- carbonyl chloride pre-dissolved in 10ml of dichloromethane was added drop wise and
stirred at room temperature until all the isatin-5-carbonyl chloride consumed. The reaction was monitored through TLC
with 1:9 ethyl acetate and hexane. After reaction completion the reaction mass was worked up with dilute acetic acid to
quench any excess sodium hydroxide, then washed with brine solution and product extracted with dichloromethane,
vacuum evaporated and recrystallized from ethanol.

SCHEMATIC REPRESENTATION

_,.a-:j"-.,_ e _.-‘é ,--"|'L--h_ s - "I;r?
HC - Sz SO - i e e
-“h___ e - |<I1.-;1I..~. - = H,__ _r__-]_____N.: “

o ol R

isatin-5-carbonvl chloride

P

|
-*’E=a—| LRSS T T

o

N-(3-chlorophenvyl) - Isatin-5-carboxamide
Antimicrobial activity®" %
The antimicrobial activity of synthesized compound was determined by well plate or agar diffusion technique.

Preparation of media:

Wash the hands and wear gloves, sterilize all equipments then take 1gm of poptone bacteriological powder,1gm beef
extract,2.5 gm agar and0.5gm sodium chloride then make the volume 100 ml with distilled water.Then heat todissolve
completely and sterilize by using autoclave.

Screening for antimicrobial activity:

The in vitro antimicrobial activity was carried out against 24 hours old cultures of bacteria. The different strains of bacteria
Staphylococcus aureus Gram positive bacteria and Escherichia coli Gram negative bacteria are used. Pure cultures of the
test microorganisms were procured from the compounds were tested at the concentrations of 50,100,150 and 200 pg/ml and
solutions were prepared by dissolving in distilled water. The petri dishes used for antibacterial screening were incubated at
37x1 °C for 48 hours. The results were compared to Ciprofloxacin (100 pg/ml) for antibacterial activity, respectively by
measuring zone of inhibition in mm.

RESULT AND DISCUSSION
Physical and Chemical Method:

The TLC of the synthesized compound was shown in figure-1. The synthesized compound, R; value was found to be 0.84in
Ethyl acetate: Hexane (1:9). It is light yellow crystals. Melting point: 200-201°C. Molecular formula: C15H9CIN203,
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Figure-1

Ultraviolet Spectrum:

About 200 mg of synthesized compound was dissolved in 10ml of anhydrous methanol. From this solution 0.1 ml of
solution was taken and makes up to 10 ml with methanol. This was again made up to 10 ml with methanol by taking 1 ml of
the above sample. This sample was scanned from 200nm-800nm. The synthesized compound melting point (150-170°C)
showed an intense A max at 325 nm and absorbance is 0.9. Figure-2 represents the Amax of the synthesized compound.
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Figure-2
Infrared Spectrum:
The IR spectrum of synthesized compound is shown in fig: 3.The interpretation of various peaks obtained in the IR spectra
of synthesized compound an enlisted below. Nmax in cm™ 1605.5 (C=N), 3280.1(NH), 3060.3(=C—H), 1290.5(C-N),

1540.3(C=C).
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NMR Spectrum:

The *H NMR spectrum of synthesized compound is shown in figure- 4.The interpretation of various signals obtained in the
'"H NMR spectrum of synthesized compound is an enlisted below. (500 MHz, DMSO-d6) & 10.10 (s, 1H), 8.81 (s, 1H),
8.02 (g, J = 3.9 Hz, 1H), 7.89 (dd, J = 6.6, 1.7 Hz, 1H), 7.47 — 7.39 (m, 2H), 3.04 (s, 3H), 2.59 (s, 3H).

1]

Figure-4

Mass spectrum:
The Mass spectrum of synthesized compound is shown in figure- 5. ESI-MS: m/z Anal. Calcd. For C15H9CIN203 ([M +
H]"): 300.70, found 301.55.

MASE REPFORT

Figure-5

Antimicrobial activity:
The antibacterial screening results were represented in Table 1.Table no 1 showing evaluation of in vitro antibacterial

activity of N-(3-chlorophenyl) - Isatin-5-carboxamide.

Table-1
Zone of inhibition Zone of inhibition
(mm) (mm)
Test Compound Gram positive Gram negative
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Staphylococcus aureus E.coli

50 100 150 200 50 100 150 200
pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml

N-(3-chlorophenyl) - 9.5 9.7 11.2 13.9 9.2 10.5 111 135
Isatin-5-carboxamide

Ciprofloxacin 145 14.2
(100pg/ml)

Ciprofloxacin (100pg/ml) was used as positive reference standard antibiotic.
According to table, the minimum inhibitory concentration (MIC) revealed that the 200 pg/ml drug was showing good
antimicrobial activity against gram negative and gram positive bacteria.

Staphylococcus Bactenia

Antibacterial activity of the synthesized compound and Ciprofloxacin antibiotic against Staphylococcus aureus
Figure — 6

ciprofloxacin (100pg/ml)

150pg/mi

Antibacterial activity of the synthesized compound and Ciprofloxacin antibiotic against E.coli
Figure -7

CONCLUSION

The synthesized compound, melting point: 200% -201°, pale yellow crystals on the U.V. studies indicated an isatin
nucleus in the compound. The *H NMR spectrum of synthesized compound showed the presence of 9-hydrogen or proton
present in the compound. Finally the IR spectrum confirms the functional groups present in the compound and mass
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confirmed the molecular weight of the compound. Based on the Rf values, *H NMR, IR and MASS studies the structure of
synthesized compound has been characterized as N-(3-chlorophenyl) - Isatin-5-carboxamide. A perusal of the literature
reveals reports isatin nucleus having antimicrobial activity. Our synthesized compound was having isatin basic nucleus. So
we are concluding according to result and discussion our compound also having antimicrobial activity.

ACKNOWLEDGEMENT

I express my sincere thanks to Dr. R. Suthakaran and Management of Vijaya College of Pharmacy an encouragement
throughout my research work and also thankful to NIPER, Hyderabad for helping the spectral analysis of our compound.

[1].
[2].
[3].
[4].

[5].

[6].
[7]-
[8].
[9].

[10].

[11].
[12].

[13].

[14].

[15].

[16].

[17].

BIBLIOGRAPHY

Jr Streitwieser, Andrew, Heathcock and H Clayton. Introduction to Organic Chemistry (3 ed). pp. 1038—
1040. ISBN: 0-02-418140-4.

Y.Guo and F.Chen, Zhongcaoyao. Synthesis of novel isatin-type 5'-(4-Alkyl/Aryl-1H-1, 2, 3-triazoles) via 1, 3-
dipolar cycloaddition reactions. 1986, 17, 8 (CA 104: 213068f).

M.Ischia, A.Palumbo and G.Prota. Synthesis of Novel Isatin-type 5'-(4-Alkyl -1H-1, 2, -diazoles) via 1, 2-dipolar
addition Reactions. Tetrahedron letters, 1988, 44, 6441.

J.Breinholt, H.Demuth, M.Heide, G.W.Jensen, I.L.Moller and C.N.Rosendahl. Synthesis and Biological Profile of
some Novel Heterocyclic Moieties Bearing Nitrogen, Sulphur and Oxygen Atoms. Acta ChemicaScandinavica, 1996,
50, 443.

Y.Yan, G.Li, F.Wang and W.Mao, HuadongHuagongXueyuanXuebao, Biochimie et Biophysica Acta, 1992, 18, 192
(CA 118: 127985k).

Erdmann, Journal Fur Praktische Chemie, 1841, 24, 1.

Laurent, Journal Fur Praktische Chemie, 1842, 25, 430.

P.G.Gassman, B.W.Cue and T.Y.Luh, Journal of Organic Chemistry, 1977, 42,256.

R.Hardman and M.W.Partridge, Journal of Chemical Society, 1958, 67, 614.

Saverio. Zuffanti. Preparation of acyl chlorides with thionyl chloride. Journal of Chemical Education 1948 25 (9),
481.

M B Smith, J March. March's Advanced Organic Chemistry (Wiley, 2001)

Schotten, C. (1884). "Ueber die Oxydation des Piperidins". Berichte der deutschen chemischen Gesellschaft. 17 (2):
2544-2547. doi:10.1002/cber.188401702178.

Baumann, E. (1886). "Ueber eine einfache Methode der Darstellung von Benzoéséureéthern”. Berichte der deutschen
chemischen Gesellschaft. 19 (2): 3218— 3222. d0i:10.1002/cber.188601902348

HA Abdel-Aziz, WM Eldehna, AB Keeton, GA Piazza and AA Kadi. Isatin-Benzoazine Molecular Hybrids as
Potential Antiproliferative Agents: Synthesis and In Vitro Pharmacological Profiling. Drug Design, Development and
Therapy, 9 August 2017 Vol 11, 2017, P: 2333-2346.

G. N. Nugumanova, S.V. Bukharov and R. G. Tagasheva .Antioxidant Activity of Isatin Acylhydrazones with
Sterically Hindered Phenol Fragments. Russian Journal of General Chemistry, Jan 2015, Vol 85, 1, P: 53-56.

M Rita, D Simona and C Angela .lIsatin thiazoline hybrids dual inhibitors of HIV-1 reverse transcriptase. Journal of
Enzyme Inhibition, Medicinal Chemistry, 21 Oct 2016, Vol -32(1) Pages 130-136.17. A Patel, S Bari, G Talele and J
Patel. Synthesis and Antimicrobial Activity of Some New lIsatin Derivatives. Iranian Journal of Pharmaceutical
Research, Article 5, and Vol 5 (4) 2006, P: 249-254.

R Chinnasamy, R Sundararajan and S Govidaraj. Synthesis, Analgesic, Anti-Inflammatory and In Vitro
Antimicrobial Studies of some Novel Schiff and Mannich Base of 5-Substituted 17. Robert and M Selverstein,
Francis Webster. Spectrometric Identification of Organic Compounds, 6" Edition, P: 3-5, 144.

Page | 18


https://en.wikipedia.org/wiki/Andrew_Streitwieser
https://en.wikipedia.org/wiki/Clayton_Heathcock
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-02-418140-4
https://www.dovepress.com/drug-design-development-and-therapy-journal
https://www.dovepress.com/drug-design-development-and-therapy-journal
https://www.dovepress.com/drug-design-development-and-therapy-journal
https://link.springer.com/journal/11176
https://link.springer.com/journal/11176/85/1/page/1
https://www.tandfonline.com/toc/ienz20/current
https://www.tandfonline.com/toc/ienz20/current
https://www.tandfonline.com/toc/ienz20/current
http://ijpr.sbmu.ac.ir/?_action=article&au=5556&_au=A++Patel
http://ijpr.sbmu.ac.ir/?_action=article&au=5557&_au=S++Bari
http://ijpr.sbmu.ac.ir/?_action=article&au=5558&_au=G++Talele
http://ijpr.sbmu.ac.ir/?_action=article&au=5559&_au=J++Patel
http://ijpr.sbmu.ac.ir/?_action=article&au=5559&_au=J++Patel
http://ijpr.sbmu.ac.ir/?_action=article&au=5559&_au=J++Patel
http://ijpr.sbmu.ac.ir/issue_5_28_Volume+5%2C+Number+4%2C+Autumn+2006%2C+Page+249-254.html

