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Abstract--- This work discuss methods of preparation a series of organic is at in ligands via imination process,
diazotaion reaction , cyclization reaction in types of conditions to synthesis many ligands from is at ine
derivatives like ( is at in-thiadiazole , is at in- triazole, is at in- azo , is at ine —anil). All present organicis at ine

ligands were characterized by spectral identification with types of techniques (Uv.Vis, FT.IR ,H.NMR,
C.NMR)- spectrophotometric.

Keywords--- Isatin, Thiadiazole, Triazole, Azo, Imine, Schiff Base, Cyclization.

I. Introduction

Is at inwith many biological applications and activities. Is at in compound (2,3-dioxindole) is an important part
ofheterocyclic compounds(1-6)and is an indole derivative. Recently, is at in derivatives have attracted strong interest
in synthetic chemistry(7-15),pharmaceutical chemistry because of their biological and medical(16-23)activities.
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Fig. 1: Is at in Derivative as Antifungal Compounds

Is at in molecule is considered as important type of bioactive molecules(24-32)as antibacterial(33-38), ant
proliferative, anti-inflammatory, analgesic, anticonvulsant activity antiviral.
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Fig. 2: Is at in derivative as Antibacterial Compound

The literatures showed antitumor effect on breast cancer, and some their derivatives(37-40)have
chemotherapeutic activities and other bio-applications(41-55).
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Fig. 3: Is at in Derivative as Antitumor Compound
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I1. Experimental Part

We reported in this paper the formation of eight organic ligands from is at ine(41-44) derivatives like
(cyclization products, anil, azo,)according to studies(45-48), the derivatives investigated with techniques: FT-IR
spectra (FT-IR 8300 Shimadzu) through the range (400-4000) cm-1 as KBr discs. 1H.NMR- Spectra and 13C.NMR
in DMSO-solvent.

I11.Methods of Preparation
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Scheme 1: Formation of Organic- Is at in Ligands {1 - 4}

Formation of Organic Ligand{1}

Is at in compound (0.01mole) heated in condensation reation with para-aminoaniline (0.01mole) for (3hrs)
according to procedures(29-32) with (drops)of glacial acetic acid, to produce precipitation, filtered, dried and
recrystallized to obtainanil-is at ine ligand{1}.

Formation of Organic Ligand {2}

Organic ligand {1} (0.01mole) dissolved in (3 ml) concentrated hydrochloric acid with solution of sodium nitrite
in cold medium with ice to yield diazonium salt, then ethanolic solution of resorcinol was added according to
procedures(45-47),to produce precipitation, filtered, dried and recrystallized to obtain anil azo- is at ine ligand{2}.

Formation of Organic Ligand {3}

Organic ligand {1} (0.01mole) dissolved in (3 ml) concentrated hydrochloric acid with solution of sodium
nitrite in cold medium with ice to yield diazonium salt, then ethanolic solution of para-hydroxy benzoic acid was
added according to procedures(45-47), to produce precipitation, filtered, dried and recrystallized to obtain anil azo-
is at ine ligand{ 3}.
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Formation of Organic Ligand {4}

Organic ligand {1}(0.01mole) dissolved in (3 ml) concentrated hydrochloric acid with solution of sodium
nitrite in cold medium with ice to yield diazonium salt, then ethanolic solution of para-methyl phenol was added
according to procedures(45-47) ,to produce precipitation, filtered , dried and recrystallized toobtain anil azo- is at

ine ligand{ 4}.
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Scheme 2: Formation of Organic- Is at inLigands{5 - 8}

Formation of Organic Ligand {5}

Isat in compound (0.01mole) refluxed in condensation reaction with para-formalaniline (0.01mole) for (3hrs)
according to procedures(32,47) with (drops) of glacial acetic acid ,to produce precipitation, filtered , dried and
recrystallized to obtain anil- is at ine ligand{ 5 }.

Formation of Organic Ligand {6}

Organic ligand{5}(0.01mole) refluxed in condensation reaction with meta-aminobenzoic acid (0.01mole) for
(5 hrs) according to procedures(30, 47) with (drops) of glacial acetic acid ,to produce precipitation, filtered , dried
and recrystallized to obtain anil- is at ine ligand{ 6 }.

Formation of Organic Ligand {7}

Organic ligand{6} (0.01mole) refluxed in condensation reaction with thiosemicarbazide (0.01mole) for (19 hrs)
according to procedures(32,46) with (drops) of sulfuric acid, to produce precipitation, filtered, dried and
recrystallized to obtain Thiadiazole- is at ine ligand{ 7 }.
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Formation of Organic Ligand {8}

Organic ligand{6}(0.01mole) refluxed in condensation reaction with thiosemicarbazide (0.01mole) for (19hrs)
according to procedures(32,46) with (drops) of sodiumhydroxide, to produce precipitation, filtered, dried and
recrystallized to obtain Triazole- is at ine ligand{8}.

1V. Resultsand Discussion

Our organic ligandscharacterized with many spectral methods like (FT.IR,H.NMR,C.NMR) spectra:

Uv. Vis Spectral of Ligands
The spectra of ligands in figs(4-11)
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Fig. 4: Uv. Vis of Ligand {1}
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Fig. 5: Uv. Vis of Ligand {2}

Fig. 6: Uv. Vis of Ligand {3}
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Fig. 7: Uv. Vis of Ligand {4}
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Fig. 9: Uv. Vis of Ligand {6}
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Fig. 10: Uv. Vis of Ligand {7}

Spectral Characterization

FT.IR- Spectraof Ligands: The spectra gave many absorption bands at regions(C=N) Imine group: 1612., (CO-
N-) carbonyl of amide: 1670.,(NH) amide: 3210., (NH2) amine group: (3300, 3340) in ligand {1}, but other bands
appeared in ligand{2} at ((C=N-) Imine group: 1625., (CO-N-) carbonyl of amide: 1690.,(NH) amide: 3188., (OH)
of phenol:3327., (N=N) of azo: 1438, there are other bands likeat ((C=N-) Imine group:1622., (CO-N-) carbonyl of
amide:1690.,(NH) amide: 3230, (OH) of phenol:3414, (OH) of carboxylic acid: (2642-3034), (N=N) of az0:1500in
ligand {3}., the spectrum of ligand {4} gave bands ((C=N-) Imine group: 1620., (CO-N) carbonyl of amide:
1678.,(NH) amide: 3192., (OH) of phenol: 3340., (N=N) of azo: 1498, (CH) aliphatic: 2987., Other bands gave
((C=N-) Imine group: 1619., (CO-N) carbonyl of amide: 1688., (NH) of is at in: 3255, (CO-H) carbonyl of
aldehyde: 1705 inligand {5}., but in ligand {6} showed other bands such as((C=N-) Imine group: 1624., (CO-N)
carbonyl of amide:1683., (NH) of is at in: 3242, (CO-0O) carbonyl of carboxyl group: 1723, (OH) of carboxylic acid:
(2608-3055).,bands in ligand {7} at (C=N-) Imine group: 1615., (CO-N-) carbonyl of amide:1686., (C=N-)
endocycle: 1651,(NH2) amine group: (3311, 3329)., while in last ligand {8} showed at (C=N-) Imine group: 1610.,
(CO-N-) carbonyl of amide:1693., (C=N-) endocycle: 1664, (NH)in triazole: (3328)., (NH) of is at in: 3276, (SH):
2396.,figs (12, 13).

Fig. 11: Uv. Vis of Ligand {8}
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Fig.12: I.R Spectrum of Ligand {2}
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Fig. 13: I.R Spectrum of Derivative {3}

1H.NMR- Spectraof Ligands: All spectra gave good signals indicate to our ligandsat 6 (NH2)Protons of amine
group: 5.23., (CO-NH-) proton of amide in isatin: 9.40., Protons of Phenyl ring: (7.00-7.43) in Ligand {1}., but b
(OH)Proton of phenol: 10.42., (CO-NH-) proton of amide in is at in: 9.33., Protons of Phenyl ring: (7.15-7.82) in
Ligand {2}., while 6 (OH) Proton of phenol: 10.50., (CO-NH-) proton of amide inisatin: 9.30., Protonsof Phenyl
ring: (7.66-7.77), (OH)Protonofcarboxylic acid: (12.13)inLigand {3}., alsothe spectrumofligand{4}gavepeaksat b
(OH)Protonofphenol: 10.08., (CO-NH-)protonofamide in is at in: 9.14., Protons of Phenyl ring: (7.22-7.63),
Protonsofmethyl group: (0.91)., whileb (C=0-H)Protonofaldehyde:11.85.,(CO-NH) proton of amide in is at in:
9.17., Protons of Phenyl ring: (7.23-7.65) in ligand{5}.,Butothersignalsappeared6 (N=CH)Protonofiminegroup:
8.43.,(CO-NH)protonofamideinis at in: 9.11., ProtonsofPhenyl ring: (7.20-7.72), (OH)Protonofcarboxylicacid:
(12.27)inligand{6}.,other peaks appeared at (N=CH)Protonofimine group: 8.51.,(CO-NH)protonofamideinis at in:
9.24., ProtonsofPhenyl ring:(7.18-7.98), (NH2)Protonofaminegroup: (5.21)inligand{7}., the last spectrum appeared
peaks at (N=CH) Protonofiminegroup: 8.29.,(CO-NH)protonofamideinis at in: 9.15., ProtonsofPhenyl ring: (7.26-
7.85), (NH) Protonoftriazolering: (5.56), (SH) proton: (13.89) inligand{8 }.,figs (14, 15).
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Fig.14: H.NMR of Derivative {1}
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Fig.15: H.NMR of Derivative {3}
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The 13C.NMR spectral of Ligands:Our spectra gave new peaks indicate to formation of ligands and new
formatted groupsin these work, figs (16, 17)., in ligand{1}there are many peaks appeared at (40.0) for
solvent(DMSO).,(169) for (C, amide group CO-N)., (122.0 -135.0) for (C, Aromatic ring)., (151.0) for (C, carbon
ofimine groupC=N).,but in ligand {2} showed (165) for (C, amide group CO-N)., (120.0 -131.0) for (C,
Aromaticring)., (153.0) for (C, carbon of imine group C=N)., there are peaks in ligand {3}at (167) for (C, amide
group CO-N)., (119.0 -148.0) for (C, Aromatic ring)., (151.0) for (C, carbon of imine group C=N), (173) for (C,
carboxylgroup CQOO).,while in ligand{4} at (166) for (C, amide group CO-N)., (124.0 -143.0) for (C, Aromatic

ring)., (155.0) for (C, carbon of imine group C=N),

(12.0) for

(C, methyl

group

-CH3).,

Other

signalsinligand{5}at(163) for (C, amidegroupCO-N)., (121.0 -146.0) for (C, Aromaticring)., (152.0) for (C,
carbonofimine group C=N), (187.0) for(C, carbonyl group of aldehyde-CO-H).,Other peaksinligand{6}at(168)
for(C, amidegroupCO-N)., (126.0 -144.0) for (C, Aromaticring)., (154.0) for (C, carbonofiminegroup C=N), (187.0)
for(C, carbonylgroup ofcarboxyl -CQO)., peaksinligand{7}at (164) for (C, amide group CO-N)., (121.0 -147.0) for

(C, Aromaticring)., (154.0) for (C,

amidegroupCO-N)., (118.0 -140.0) for (C, Aromaticring)., (150.0) for (C, carbonofimine groupC=N).
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Fig. 16: 13C.NMR of Ligand {1}
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Fig. 17: 13C.NMR ofLigand {3}

References

[1] F. M. D. Joaquim, J. G. Simon, and C. P. Angelo, “The chemistry of is at in: a review from 1975-1999,”
Journal of the Brazilian Chemical Society, vol. 12, pp. 273-324, 2001

[2] Ratnamala P. Sonawane RP, Rahul R. Tripathi RR, "The chemistry and synthesis of 1H-indole-2,3-dione
(Isat in) and its derivatives", International Letters of Chemistry.

[3] M. C. Pirrung, S. V. Pansare, K. Das Sarma, K. A. Keith, and E. R. Kern, “Combinatorial optimization of is
at in -thiosemicarbazones as anti-poxvirus agents,” Journal of Medicinal Chemistry, vol. 48, no. 8, pp.
3045-3050, 2005.

[4] Clark, W.G.; Brater, D.C.; Johnson,A.R. (1992).,"Medical pharmacology Goths. Introduction to
chemotherapy mechanisms of antibacterial. International edition.

[5] M. O. Shibinskaya, S. A. Lyakhov, A. V. Mazepa et al., “Synthesis, cytotoxicity, antiviral activity and
interferon inducing ability of 6-(2-aminoethyl)-6H-indolo[2,3-b]quinoxalines,” European Journal of
Medicinal Chemistry, 45, 3, pp. 1237-1243, 2010.

[6] Finkelstein. R;Kassis. E;Reinhertis. G (2005),"Community aquaired urinary tract infection in adult. Journal
hospital infection, 38:193-202
[7] W. Chu, J. Zhang, C. Zeng et al., “N-benzylis at in sulfonamide analogues as potent caspase-3 inhibitors:

synthesis, in vitro activity, and molecular modeling studies,” Journal of Medicinal Chemistry. 48. 24, pp.
7637-7647, 2005.

[8] Gebe, S.5(2006), "Asymptomatic bacteriuria. Ethiopia-medical Journal. 36(3):158-192.

[9] Green W.D; Pearson, N; Eley, A(1980)," Comparative in vitro-activities of cefotaxime and ceftazoxime.
Journal Antimicrobial agents and chemotherapy.p:397-401.

[10] S. Bajroliya, G. S. Kalwania, S. Choudhary, and S. Chomal, “Synthesis, characterization and antimicrobial
activities of 1,2,4- triazole /is at in Schiff bases and their Mn(ll), Co(ll) Complexes,” Oriental Journal of
Chemistry, vol. 30, no. 4, pp. 1601- 1608, 2014.

[11] Joseph, L.H. (1998).Chemotherapeutic drugs. Clinical pharmacy and thetapeutics.3th Edition.

[12] Kafaf P.A. (2000)," Gentic study on antibiotic resistance of some gram- negative bacteria isolated from
urinary tract infection. Thesis, M.Sc. College of science. A.LMustansiriya University.

[13] Kafaf P.A. (2000)," Gentic study on antibiotic resistance of some gram- negative bacteria isolated from
urinary tract infection. Thesis, M.Sc. College of science. A.LMustansiriya University.

ISSN 1943-023X 206
Received: 09 Dec 2018/Accepted: 09 Jan 2019



Jour of Adv Research in Dynamical & Control Systems, Vol. 11, No. 2, 2019

[14] Knight J.A. (1999)," Encyclopedia of genetics. Second edition. New York.

[15] Mims H.M. (1995).Antimicrobial agents and chemo therapy .Medical microbiology Third edition.

[16] Sachadev K.N. (1989). Examination of urine clinical pathology and bacteriology seventh edition. India.

[17] Yana Y; David, M.L. (1998),"Chromosomal B-lactamase expression and resistance to B-lactam antibiotics
in proteus vulgaris and morganella morganii. Journal Antimicrobial agents and chemotherapy, p:1385-
1391

[18] Bramhananda, N. R; Venkataramudu. B; Ravindranath.L. K; Aleem.S. A and Narendra, N. S, Der Pharma
Chemica,2016, 8,4,101-112.

[19] Subbiah,R; Tanmoy,G; Tanushree,S; Puspita, R.;Benu, P.S.; Jayatri, N. ; Avijit, D.And Tapan, K.M, Der
Pharma Chemica,2016,8,4,446-452.

[20] KiranM. K.;Sagar, A. J.; Pramod, B. P.; Vikas, R. D. andShitalkumar, S. P. , , Der Pharma Chemica,2016,
8,4,1-5.

[21] Chao. J;Huia, P.X.; Lia. Z “Synthesis and Antibacterial Activities of Novel Biphenyltetrazole Derivatives
Bearing 1,3,4- Oxadiazole.” Journal of the Chinese Chemical Society,2005, 52, 539-544 539.

[22] Srinivas, K; Srinivas. U; Bhanuprakash. K; Harakishore. K."Synthesis and antibacterial activity of various
substituted s-triazines". Eur J Med Chem;2006, 41, 1240-1246.

[23] Woese, C.R.; Kandler, O.; Wheelis, M.L. "Towards a natural system of organisms: proposal for the
domains Archaea, Bacteria, and Eucarya™,Proceedings of the National Academy of Sciences of the United
States of America, 1990, 87,12, 4576-9.

[24] Aatesh. E; Kocabalkanli, A; Cesur, N. “Synthesis and antimicrobial activity of some 5-aryl-2-[(N,N-
disubstituted thiocarbamoylthio) acylamino]-1,3,4-oxadiazoles” , Farmaco ,1998,53, 541-544,

[25] Montalbetti, C. A.; Falque, V. "Amide bond formation and peptide coupling”. Tetrahedron, 2005,61,46,
10827-10852.d0i:10.1016/j.tet. 2005.08.031

[26] Valeur, E.; Bradley, M. "Amide bond formation: beyond the myth of coupling reagents". Chem. Soc. Rev.,
2009, 38,606-631. D0i:10.1039/B701677H.

[27] NanjundaS.; Swamy, S.;Basppa, P .B.;Prabhuswamy,B.; Doreswamy, B. H. "Crystal Structure of Novel2-
butyl-4-chloro-1HImidazolyl-5-Carboxaldehyde" . European Journal. Of Medicinal Chemistry, 2006, 41,
531-538.3.

[28] Jin, J .C; Baoan, S; Zhuo, C.; Song, Y.“Synthesis, structure, and bioactivity of NO-substituted benzylidene-
3, 4, 5-Trimethoxybenzohydrazide and - acetyl-2-substituted phenyl-5-(3,4,5-trimethoxyphenyl)-2,3-
dihydro-1,3,4-oxadiazole derivatives.” Bioorganic & Medicinal Chemistry Letters, 2006, 16,5036-504.

[29] Aboraia, S. A.; Rahman, A.M.; Mahouz, M. N.;“Novel 5-(2 hydroxyphenyl)-3-substituted-2,3-dihydro-
1,3,4-oxadiazole-2-thione  derivatives: Promising anticancer agents”, Bioorganic& Medicinal
Chemistry,2006, 14, 1236-1246.

[30] Mieaad Mohammed, NaghamMahmoodAljamali, Sabreen Ali Abdalrahman, Wassan Ala Shubber.,
"Formationof Oxadiazole Derivatives Ligands from Condensationand Imination Reaction with References
ToSpectral Investigation, Thermaland Microbial Assay”, Biochem. Cell. Arch, 2018, 18, 1, pp. 847-853.

[31] Nagham Mahmood Aljamali. "Synthesis and Biological Study of Hetero (Atoms and Cycles) Compounds",
Der Pharma Chemica, 2016, 8,6, 40-48.

[32] Nagham Mahmood Aljamali; Intisar Obaid Alfatlawi "Synthesis of Sulfur Heterocyclic Compounds and
Study of Expected Biological Activity”, Research J. Pharm. and Tech., 2015, 8,9,1225-1242,DOIl:
10.5958/0974-360X.2015.00224.3.

[33] Rappé, M. S.; Giovannoni, S. J. "The uncultured microbial majority". Annual Review of Microbiology,
2003, 57, 369-94.

[34] DelLong, E .F; Pace, N.R. "Environmental diversity of bacteria and archaea". Syst Biol., 2001, 50,4, 470-
8.

[35] Rosenberg, S.M.; Slack, A. "Antibiotic-induced lateral transfer of antibiotic resistance". Trends
Microbiol. 2004, 12,9, 401-4.

[36] Gitai, Z. "The new bacterial cell biology: moving parts and subcellular architecture”. Cell, 2005, 120,5,
577-86.

[37] Vanita S; Supriya, M. "Development of furfuraldehyde formazans as potential antitubercular agents", Der
Pharma Chemica, 2016,8,18, 144-148.

[38] Park, S; Park, B.; Yun, S; Kang, H. and Yun, S. "Antimicrobial activities of honey bee venom against
pathogens isolated from clinical bovine mastitis in Korea", Planta Med., 2013, 79, PL16.

[39] Habibe. T; Mehmet, L. A. "Electrochemical properties of 1-(o—, m—, pnitrophenyl)-3-(m—nitrophenyl)-5-
phenylformazans andtheir nickel complexes”, Turk J Chem, 2010, 34, 465 — 479.

ISSN 1943-023X 207

Received: 09 Dec 2018/Accepted: 09 Jan 2019


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC54159
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC54159
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC54159
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.tet.2005.08.031
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1039%2FB701677H

Jour of Adv Research in Dynamical & Control Systems, Vol. 11, No. 2, 2019

[40] NaghamMahmoodAljamali; SaherMahmoodJ; ZainabMahmoodJ; IntisarObaid Alfatlawi,"Inhibition
Activity of (Azo — Acetyl acetone) on Bacteria of Mouth" , Research J. Pharm. and Tech. ,2017, 10,
6,1683-1686.,DOI: 10.5958/0974-360X.2017.00297.9

[41] Angela, K.; Lucica, V; Nicoleta, C. "Synthesis and structural studies of complexes of Cu, Co, Ni and Zn
with isonicotinic acid hydrazide and isonicotinic acid (1-naphthylmethylene)hydrazide”, J. Serb. Chem.
Soc, 2010, 75,2, 229-242.

[42] Wright, G.D. " The antibiotic resistome: the nexus of chemical and genetic diversity”. Nature Reviews
Microbiology, 2007, 5, 175-186.

[43] Nagham Mahmood Aljamali. "Synthesis and Chemical Identification of Macro Compounds of (Thiazol and
Imidazol)",Research J. Pharm. and Tech, 2015, 8,1, 78-84.,D01:10.5958/0974-360X.2015.00016.5

[44] Hegazi, A.G.; Abdou, A.M and Abd, A. F. "Evaluation of the antibacterial activity of bee venom from
different sources", World Applied Sciences Journal, 2014, 30,3, 266-270.

[45] Eman HS., NaghamMahmoodAljamali .,"New Azo-Thiadiazole Ligands (Preparation, Spectral, Thermal,
Biochemical, Physical properties) - Studying " .,Journal of Global Pharma Technology. 2017; 11, 9,165.

[46] Intisar ObaidA, Eman HS, Nagham Mahmood Aljamali., "Synthesis of (Tetrazole, Oxazepine, Azo, Imine)
Ligands and Studying of Their (Organic Identification, Chromatography, Solubility, Physical, Thermal
Analysis, Bio-Study) ",Research J. Pharm. and Tech. 11, 7, 2018.

[47] Mieaad Mohamd , Nagham MahmoodAljamali , WassanAla Shubber , Sabreen Ali Abdalrahman .," New
Azomethine- Azo Heterocyclic Ligands Via Cyclization of Ester " ., Research J. Pharm. and Tech. 11, 6 ,
2018 .

[48] Ajmer Singh G,"Is at in Derivatives with Several Biological Activities" International Journal of
Pharmaceutical Research, 2014, 6,1,1.

[49] Pakravan P, Kashanian S, Khodaei MM, Harding FJ, Biochemical and pharmacological characterization of
is at in and its derivatives: from structure to activity, Pharmacological Reports, 2013; 65(2): 313-335.

[50] Chhajed SS, Padwal MS, and Antimicrobial Evaluation of Some novel Schiff and Mannich bases of is at in
and its derivatives with quinolin, International Journal of ChemTech Research, 2010; 2(1): 209-213.

[51] Shmidt MS, Reverdito AM, Kremenchuzky L, Perillo IA, Blanco MM, Simple and efficient microwave
assisted N-alkylation of is at in, Molecules, 2008; 13(4): 831-840.

[52] Sriram D, Bal TR, Yogeeswari P, Synthesis, antiviral and antibacterial activities of is at in mannich bases,
Medicinal Chemistry Research, 2005; 14(4): 211- 228.

[53] Ramachandran S, Raju KNK, Synthesis, Characterization and In-Vitro Anti-Microbial Screening of Novel
Schiff Bases of Is at in Derivatives, Asian Journal of Research in Chemistry, 2011; 4(6): 925-927.

[54] Lashgari N, Ziarani GM, Synthesis of heterocyclic compounds based on is at in through 1,3-dipolar
cycloaddition reactions, Reviews and Accounts ARKIVOC, 2012(1): 277-300.

[55] Wang Z. Comprehensive Organic Name Reactions and Reagents. 3rd edition. Wiley-Interscience; 2009.

[56] Hossain MM, Ferdous NN, Muhib MH, et al. The effect of deactivating groups in the formation of some
biologically important lactams (Is at ins) and their further derivatization, Journal of Bangladesh Chemical
Society, 2012; 25(1): 46-52.

[57] Sumpter WC, the Chemistry of Is at in, Chemical Reviews, 1944; 34(3): 393-434.

[58] Li JJ. Name Reactions in Heterocyclic Chemistry I1. John Wiley & Sons; 2011.

[59] Viramgama P, Synthesis and Reactivity of New versatile Heterocyclic compound lzatin and its
derivativesr, Indian Journal of Applied Research, 2012; 2(3): 9-11.

[60] Matesic L, Locke JM, Vine K, Ranson M, Bremner JB, Skropeta D, Synthesis and anti-leukaemic activity
of pyrrolo[3,2,1-hi]indole-1,2- diones, pyrrolo[3,2,1-ijlquinoline-1,2-diones and other polycyclic is at in
derivatives, Tetrahedron, 2012; 68(34): 6810-6819.

[61] Gassman PG, Cue BW, Luh TY, A general method for the synthesis of is at ins, The Journal of Organic
Chemistry, 1977; 42(8): 1344-1348.

[62] Wakchaure ND, Shejwal SS, Deshmukh VK, Chaudhari SR, Review on Common Methods to Synthesize
Substituted1H-Indole-2, 3-Dione (Is at in) Derivatives and Their Medicinal Significance, American Journal
of PharmTech Research, 2012; 2(4): 288-310.

[63] Malawska B, New Anticonvulsant Agents, Current Topics in Medicinal Chemistry, 2005; 5(1): 69-85.

[64] Popp FD, Potential anticonvulsants. IX. Some is at in hydrazones and related compounds, Journal of
Heterocyclic Chemistry, 1984; 21(6): 164-1645.

[65] Pandeya SN, Sriram D, Yogeeswari P, Stables JP, Anticonvulsant and neurotoxicity evaluation of 5- (un)-
substituted is at inimino derivatives, Pharmazie, 2001; 56(11): 875-876.

ISSN 1943-023X 208

Received: 09 Dec 2018/Accepted: 09 Jan 2019


http://dx.doi.org/10.5958/0974-360X.2017.00297.9
http://dx.doi.org/10.5958/0974-360X.2015.00016.5

Jour of Adv Research in Dynamical & Control Systems, Vol. 11, No. 2, 2019

[66] Sridhar SK, Pandeya SN, Stables JP, Ramesh A, Anticonvulsant activity of hydrazones, Schiff and
Mannich bases of is at in derivatives, European Journal of Pharmaceutical Sciences, 2002; 16(3): 129-132.

[67] Verma M, Pandeya SN, Singh KN, Stables JP, Anticonvulsant activity of Schiff bases of is at in
derivatives, Acta Pharmaceutica, 2004; 54(1): 49-56.

ISSN 1943-023X 209
Received: 09 Dec 2018/Accepted: 09 Jan 2019



