Available online at www.derpharmachemica.com

Froml

| |
e 2.

\

¥ De
** e

ISSN 0975_413)( Der Pharma Chemica, 2016, 8(1):94-98
k CODEN (USA): PCHHAX  (nttp://derpharmachemica.com/archive.html)

| ==l

Synthesis and biological evaluation of some noveatin derivatives as
antimicrobial agents

H. Ramadoss, D. Saravanan, S. P. N. Sudhan and ®efk Mansoor

Research Department of Chemistry, Bioactive Orgdfotecule Synthetic Unit, C. Abdul
Hakeem College(Auyonomous), Melvisharam, Tamil Nbwtlia

ABSTRACT

A new and convenient procedure has been developdhef one-pot synthesis of different types ofirisderivatives
from isatin, malononitrile, and cyclic 1,3-dicarbgdrcompounds usingetrabutylammonium bromide (TBAB) ais
inexpensive, non-toxic, non-metallic and readilyailable catalystin ethanol under reflux conditionThe
compounds were screened for their antimicrobialivéigt Antimicrobial studies showed that all thergat
compounds processing good antibacterial and angéliactivities.
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INTRODUCTION

Isatins (H-indole-2,3-dione) are synthetically versatile dtdites, where they can be used for the synthess of
large variety of heterocyclic compounds, such a®lies and quinolines, and as raw material for diyigthesis.
Isatins have also been found in mammalian tisswetlagir function as a modulator of biochemical gsges has
been the subject of several discussions. The adgaimcthe use of isatins for organic synthesismduthe last
twenty-five years, as well as asurvey of its biadagand pharmacological properties are extensikegbprted[1].

The various biological activities of spirooxindalerivatives have attracted much attention from oigahemists,
and as a consequence, a number of methods haverbperted for the preparation of spirooxindole-flise
heterocycles [2-6]. Isatin and its derivatives rbaythe most useful starting materials or precursotke synthesis
of a wide number of spirocyclicoxindoles [7,8].

Due to its simple process, easy operation, effgieand high atomic economy, the multicomponenttieadased
on isatin and its derivatives have become an efficmethod for the synthesis of various spirooxieslan recent
years [9,10]. It is known that the multicomponesaations of isatins with in situ formed azomethiit®s have
become the efficient synthetic procedure for casing versatile spirooxindole systems [11-16].

Recently tetrabutylammonium bromide (TBAB)has emdrgas mild, water-tolerant, inexpensive and
environmentally compatible homogenous catalyst @&mious organic transformations H20]. Considering the
biological importance of spirooxindoles [21-23]and as part of our program aimed at developing new
multicomponent reactions for the construction afmpéex heterocyclic compounds, we wish in this wtrkeport

the TBAB catalysed efficient three-component sysih@f a series of novel spirooxindole derivatifiesn isatin,
malononitrile, and 1,3-dicarbonylcompounds in ethaunder reflux condition (Scheme 1).
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Scheme 10ne-pot synthesis of various isatin deatives
MATERIALS AND METHODS

Apparatus and analysis

Chemicals were purchased from Merck, Fluka and iédiChemical Companies. All yields refer to isothte
products unless otherwise statdd.NMR (500 MHz) and*C NMR (125 MHz) spectra were obtained using Bruker
DRX- 500 Avance at ambient temperature, using TMSn¢ernal standard. FT-IR spectra were obtainelBis
discs on Shimadzu spectrometer. Mass spectra weesgntined on a Varion - Saturn 2000 GC/MS instrumen
Elemental analysis was measured by means of PEhkiar 2400 CHN elemental analyzer flowchart.

General procedure for the synthesis of isatin deritives

A mixture of substituted isatins (1 mmol),cyclic3diketone (1 mmol), malononitrile (1 mmol)and TBARO

mol%) in EtOH (10mL) was stirred at reflux temperat Upon completion, monitored by TL&exane/ethyl
acetate: 2/1), the reaction mixture was alloweddol to room temperature. The catalyst was sephiatdiltration

of this solution. The solution was concentrated asndacuum to afford the product, which was purified

recrystallization in the ethanol. All the produstere analysed by FT-IRH NMR and**C NMR spectra and
elemental analysis.

Spectral data for selected compounds

2-Amino-2',5-dioxo-5,6,7,8-tetrahydrospiro [chroneef,3'-indoline]-3-carbonitrile 4a)

IR (KBr, crmi'): 3282 and 3166 (NH and NH 2173 (CN), 1703 (CO) 1634 (COH NMR (500 MHz, DMSO¢j):
2.18 - 2.63 (m, 6H, 3xC}), 6.92 -7.22(m, 4H, Ar-H), 7.31 (s, 2H, MH10.51 (s, 1H, NH) pprt3C NMR (125
MHz, DMSOg): 6 31.55, 48.08, 51.57, 58.08, 108.88, 111.06, 118128,72, 123.82, 127.53, 135.08, 143.58,
160.04, 166.02, 177.97, 194.22ppm. MS (E81)z308 (M+H)". Anal. Calcd. for GH;3NsO; : C, 66.44; H, 4.26;
N, 13.67 %. Found: C, 66.40; H, 4.22; N, 13.61%.

2-Amino-7,7-dimethyl-2',5-dioxo-5,6,7,8-tetrahyagioe [chromene-4,3'-indoline]-3-carbonitrile4fl)

IR (KBr, cm®): 3261 and 3144 (NH and NH 2199 (CN), 1700 (CO) 1653 (COH NMR (500 MHz, DMSO¢):
1.07 (s, 3H, CH), 1.02 (s, 3H, Ck), 2.06 - 2.66 (m, 4H, 2xChi 6.85-7.27 (m, 4H, Ar-H), 7.22 (s, 2H, NKH10.41
(s, 1H, NH) ppm.X*C NMR (125 MHz, DMSOdy): §19.77, 22.27, 33.05, 48.44, 51.00, 55.65, 108.96,88,
118.00, 123.24, 124.35, 128.71, 133.72, 142.12,385765.34, 177.33, 192.88ppm. MS (ESiyz 336 (M+H).
Anal. Calcd. for GgH,7N3;O5: C, 68.05; H, 5.11; N, 12.53 %. Found: C, 681805.05; N, 12.48%.

RESULTS AND DISCUSSION
We have developed an efficient synthesis of a s@rfiespirooxindole derivatives from isatin, maloitole, and 1,3-

dicarbonylcompounds in the presence of TBAB asfficient catalyst in ethanol under reflux. Hereive report our
results.
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Table 1TBAB catalyzed one-pot multi component synthesis afpirooxindole$

S.No R 1,3-dicarbonyl Product Time| Yield
compound (min) | (%)
Q 45 90
1 H d
@)
Q 50 88
2 CH;s ii
(0]
Q 60 89
3 " ii
@]
Q 40 91
4 H
(@]
Q 50 86
5 CH;s
(0]
Q 55 93
6 NO,
(@]

®Reaction conditionssatins (1 mmol),malononitrile (1 mmol) and cydi8-diketone (1 mmoljn the presence of TBAB (10 mol %) in EtOHat
reflux.
Plsolated yield.

To realize the reaction shown in Scherheisatin 1,malononitrile 2, 1,3-dicarbonylcompoun8sand TBAB
(10mol%) were refluxed for 40-60 min to afford tleerresponding spirooxindole product. The reactioams w
examined in different solvents including acetoldtrimethanol, ethylacetate and ethanol. The bestltseewere
obtained in ethanol medium.

In order to investigate the scope of these contti@everal examples were studied and are summanZeabld..

In all cases, the three component reaction procesdwmothly to give the corresponding spirooxindalegood
yields. As shown in Tablg, it was found that this method works with wide pe®f substrates. A variety of various
substituted isatins and different 1,3-cyclohexaoeéivere subjected to this reaction.
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Biological evaluations

The synthesized spirooxindole derivatives wereateld for their antimicrobial activity. They weested for their
antibacterial and antifungal activity at differemtncentrations in DMSOCiprofloxacinand Amphoterecin-Bvere

used as the positive control drugs for antibadtama antifungal tests, respectively. Inoculumshef bacterial and
fungal cultures were also prepared. The minimunteotration at which no growth was observed wasrtalethe
minimum inhibitory concentration (MIC) value [24126

Antibacterial activity

The newly synthesized compounds were screenechérin vitro antibacterial activity againgscherichia coli,
Pseudomonas aeruginosand Klebsiella pneumoniadoacterial strains by serial plate dilution meth&erial
dilutions of the drug in Muller Hinton broth weraken in tubes and thgiH was adjusted to 5.0 using phosphate
buffer. A standardized suspension of the test biactewas inoculated and incubated for 16-18 h at@7The MIC

is the lowest concentration of the drug for whiah growth is detected. The results are summarizetiaivie 2.
Upon exploration of the antibacterial activity défable 2), it has been observed that all compowvete found to
have antibacterial activity agairst coli, P. aeruginosandK. pneumoniagandS. aureusvhen compared with the
employed standard drug.

Antifungal activity

Newly prepared compounds were also screened far anéifungal activity againsfspergillus flavus, Rhizopus
schipperaeand Aspergillus nigeiin DMSO by serial plate dilution method. Saboursadar media was prepared by
dissolving peptone (1 g), D glucose (4 g) and 48ag) in distilled water (100 mL) and adjusting thid to 5.7.
Normal saline was used to make a suspension ofagdtmgal strains for lawning. Activity of eachropound was
compared withAmphoterecin-Bas standard. The results are summarized in TAblde results given in Table 2
shows that all compounds exhibited antifungal dgtiwith MIC againstA. flavus R. schipperaeand A. niger
compared witlAmphoterecin-Bas standard drug.

Table 2In vitro antibacterial and antifungal activities of compours 4a—f

Minimum inhibitory concentration (MIC) ing/mL
Compound Antibacterial activity Antifungal activity
E. coli | P. aeruginosa| K. pneumonia| A. flavus| R. schipperagl A. niger
4a 50 50 50 100 50 100
4b 100 50 100 150 75 150
4c 75 50 100 100 75 100
4d 75 50 75 100 50 100
de 125 50 125 100 75 150
Af 75 50 75 100 50 150
Ciprofloxacin 25 12.5 25 - - -
Amphoterecin-B - - - 50 25 50
CONCLUSION

In summary,spirooxindole derivativesiere synthesized by thane-pot three component reaction involving isatin,
malononitrile and cyclic 1,3-diketo compound usiRBAB as a novel and inexpensive catalyst in ethamaler
reflux condition.It represents a straightforward protocol for the-&iendly and #icient synthesis opirooxindole
derivativeswith potential biological activities.
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