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1. INTRODUCTION
The increasing biological relevance of heterocyclic ring system involving nitrogen, sulphur and oxygen atoms
offered us the prospect of exploring the capabilities of such systems to act as versatile compounds. The
compounds such as alkaloids, antibiotics, essential amino acids, vitamins, nucleic acids, hemoglobin, hormones
and many synthetic drugs and dyes contain heterocyclic ring systems. The delicious and appetizing flavour of
many every day foods are heterocyclics. Many of the sensitizers used in photographic films, important
constituents in plastic and resins are heterocyclics. The important analytical reagents such as o-phenanthroline
and dipyridyloxine are heterocyclic compounds. Many of the promising cancer arresting, antitumour,
antituberculosis, anti-AIDS, antiulcers, antiviral, antifungal and antibacterial drugs are heterocyclics.
2. BIOLOGICAL IMPORTANCE AND SYNTHESIS OF 4-AMINO-3-MERCAPTO-1,2,4-
TRIAZOLES
Mercapto-1,2,4-triazoles are a group of compounds of clinical interest because of their wide spectrum of
biological activities. The 1,2,4-triazole nucleus is associated with diverse pharmacological activities such as
antibacterial, antifungal, hypoglycemic, antihypertensive and analgesic properties'™ . There is evidence that the
antiviral® and antibacterial’®activities of thiourea derivatives are due to the presence of —NH-C(S)-NH- function
in the molecule and changes in the activity depend on the nature of its substituents.
A large number of 1H-1,2,4 triazole derivatives have been reported to possess activities such as

fungicidal, herbicidal, anticonvulsant and plant growth regulators®!!.,  The disubstituted 1,2,4- triazole
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derivatives were also reported to show antifungal, insecticidal and herbicidal properties which were similar to
1H-1,2,4-triazole derivatives'>?* . The interest in these compounds further enhanced when it was shown that
the 1,2,4-triazole nucleus has been incorporated into a wide variety of therapeutically interesting drugs
including H1/H2 histamine receptor blockers, cholinesterase active agents, CNS stimulants, anti-anxiety agents,
sedatives®, anti-convulsant'®!’ and anti-inflammatory®® agents . They have also been used in the
gravimetric estimations® of silver, copper and gold.

The 4-amino-3-mercapto-1,2,4-triazole which possessed activity as weed killer? is the starting material
for the synthesis of a wide variety of heterocyclic derivatives which are of great importance in medicinal
chemistry?*?2,  The 1,2,4-triazole-3-thiones disubstituted in positions 4 and 5 were found to be useful as
bactericides, fungicides and pesticides?®. It has been reported that the amino triazolethiols undergo a
cyclocondensation reaction with bromoacetyl-5-nitro furan to form the product which exhibited bactericidal
activity®®. The substituted 1,2 4-triazole nucleus is a part of marketed drugs such as fluconazole, terconazole,
rizatriptan, alperazolame and triazolame?7,

A few 4-allyl / amino-5-aryl-1,2,4-triazoles were synthesized and tested for antibacterial and antifungal
activity against Escherichia coli, Bacillus subtilis, Salmonella enteridis, Staphylococcus aureus,
Aspergillusniger and Candida albicans?®. Among the surface active agents containing heterocyclic moieties,
some of the 1,2,4-triazole derivatives display diverse biological activity including antiparasitic, analgesic,
antibacterial and anti-inflammatory activity?>33. The synthesis of these heterocyclic has received considerable
attention in recent years®** and find wide use in medicine, agriculture and industry*’.

The antimicrobial activity of the 1,2,4-triazole derivatives bearing long alkyl chain with sulfonic acid
hydrophilic center®® was determined in vitro using the hole plate and filter paper method®°.

Joachim Goerdeler and Joachim Galinke have synthesized 3-mercapto-1,2,4-triazole by rearrangement
of 2-amino-1,3,4-thiadiazoles*®. Mercel Person et al synthesized 3-mercapto-1,2,4-triazole by the direct
condensation of 4-aryl or alkyl thiosemicarbazides with esters in ethanol medium in the presence of alkaline
condensation agents*!. Later Hans Bayer et al*? reported the preparation of 3-mercapto-1,2,4-triazole and its
derivatives by reaction of thiosemicarbazide with respective aliphatic carboxylic acids followed by ring closure.
Becker et al prepared 3-mercapto-1,2,4-triazole by heating halo substituted triazoles with nucleophilic
reagents such as ammonia or amines and other reagents?.

Eric Hoggarth reported the synthesis of 4-amino-5-phenyl-3-mercapto-1,2,4-triazoles*®. The potassium
salts which were the intermediate compounds in the synthesis were obtained in high yields by stirring the
corresponding hydrazide, CS», and a solution of KOH in absolute ethanol.

The Infrared spectral data was reported for oil suspensions of 1,2 4-triazole and some of its derivatives**

Bagal L.I investigated the basicity and structural relationship of some 1,2,4-triazoles, by the potentiometric
titrations and by spectral methods®. Browne, E.J. &Polya, J.B. studied the IR spectra of N-substituted 1,2,4-
triazoles*® in the region of 1700-3000cm™, and classified according to the intensity and number of bands

characteristic of strong inter-molecular hydrogen-bonding. Walter Freiberg et al recorded the NMR spectra of
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N-substituted 1,2,4-triazoles in 0.2M solution of (CD3).CO containing 1% tetra methyl silane as standard*’. As
expected the H-5 chemical shift was moved towards the lower field by electron withdrawing substituents and to
higher field by electron donating substituents.

The 3-mercapto-1,2,4-triazole and 3-mercapto-5-methyl-1,2,4-triazole were used to stabilize solutions of
acrylonitrile polymer against discolouration*®. Yano Nobumitsu et al*® synthesized the non-toxic nacreous
pigments from 1,2 4-triazoles. The mercaptotriazoles resulting from 4-amino-3-ethyl-5-mercapto-s-triazole
with benzaldehyde and 2-hydroxy-1-naphthaldehyde (Fig. 1, 2) have been reported®.

EzHJ\ NJ\SH EZHJ\ NJ\SH
EH

*EH —

(2)

Patil S.A et al®® prepared 5-mercapto-4-amino-3-substituted-1,2,4-triazoles and their mono and
disubstituted derivatives. Jack Reid R. and Ned D. Heindel developed two improved methods for the synthesis
of 5-substituted-4-amino-3-mercapto-1,2,4-triazoles® (Fig.3). One of these involve the direct hydrazinolysis of
potassium-3-aroyldithiocarbazates and the other involves ring opening and ring closure of 5-substituted-2-
mercapto-1,3,4-oxadiazoles to the amino mercaptotriazoles. Both of these methods offer advantages over the

classic Hoggarth synthesis®.

NH;
R=Ce¢Hs; p-FCsHa; 0-BrCsHa; 0-OCH3CsHa; 4-pyridyl; 2-thienyl; cyclohexyl
@)

Sudan et al synthesized various 3-substituted 6-(2°,4’-dialkoxy-5-alkyl)-phenyl-5,6-dihydro-1,2,4-
triazole [3,4-b]-1,3,4-thiadiazoles by the reaction of 4-amino-5- substituted phenyl-3-mercapto-triazole with
aromatic aldehydes. The thiadiazoles were screened for anti-inflammatory, antifungal and antibacterial
activities®®. Eweiss N.F. et al reported the synthesis of a series of 4-amino-5-aryl-1,2,4-triazole-3-thiones and
their derivatives® which were found to exhibit a wide variety of biological and antimicrobial activities. Their
study was aimed to correlate the antimicrobial activity of triazoles with different substitutions at the phenyl
group in position-5. By masking either the amino or the mercapto group one at a time the group involved in the

antimicrobial activity was demonstrated.
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A number of 3-aryl-8-nitro-1,2,4-triazolo[3,4-b][1,3,4] benzothiadiazepines were prepared from 4-(2’-
chloro-5’-nitro benzylidene amino)-5-aryl-3-mercapto 1,2,4-triazole. Their antifungal activity has been screened
against Aspergillusniger and Helminthosporiumoryzae, were compared with that of fungicide carbendazim
tested under similar conditions®. The Schiffs bases derived from furfuraldehyde condensed with 4-amino-5-
mercapto-triazole and 4-amino-5-mercapto-3-alkyl-s-triazole®® (Fig. 4) were reported

N—N
N S

R=H:; CHs; C2Hs; n-C3sHy
(4)

Sasaki Norio et al®’ prepared triazoles and agrochemical microbicides containing them. The
carbamoyltriazoles synthesized find applications as herbicides®®*® Wu Tai-Xing et al reported facile method
for the synthesis of Schiff bases of 4-amino-5-hydrocarbon-2,4-dihydro-3H-1,2,4-triazole-3-thiones with
acetic acid as solvent and catalyst.

Panasenko O.J et al®® synthesized the 1,2,4-triazoline-5-thione salts with amine and studied the
interaction between their compositions and biological activity. The analgesic, diuretic and anti-inflammatory
activities of these salts were also studied. A few 4-allyl/amino-5-aryl-1,2,4-triazoles with different substituents

at position 4 of phenyl ring(Fig.5,6) were synthesized and studied for their biodegradability?®.

H N N—N

CHr CH=CH,  NH
R= 0-OHCsHs; p- OHCsH4; 0-OH-m’-CICeHs; p-C2Hs0CeHs; p- OHCsHaCH2;
p- C2Hs0CsH4CH:
®) (6)

Refat El-Sayed reported the synthesis of a new series of biologically active 1,2,4-triazole derivatives
bearing a long alkyl chain with sulphonic acid polar head groups (Figs. 7-10) in a single molecular

framework®. These are expected to behave as anionic surface active agents possessing biological activity.
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R=CH3(CH2)15sCHSO3Na; R’=CHzs; CeHs; p-CICsHa; p-OCH3CeH4

Some new derivatives of 1,2,4-triazolo[2,3-a]benzimidazoles (Fig.11) were synthesized through the
reaction of 1,2-diaminobenzimidazole with CS,. The resulting 1,2,4-triazolo[2,3-a]benzimidazole-2-thione

intermediate reacted with one equivalent of the alkyl halide to give the corresponding 2-alkylthio derivatives®.

O
L

il
(11)
R=H; CHjs; C2Hs; CH2=CHCH_2; n-C3Hy7; i-C3Hz7; CsHsCH2; CH2COCgHs
R’=H; CH3CO; CsHsCO; p-CICe¢H4CO; p-CH3CsH4SO2

The synthesis of new 3-mercapto-1,2,4-triazoles bearing isomeric pyridyl and 1-naphthyl is reported
using 1,4-disubstituted thiosemicarbazides in alkaline and acidic media respectively. The methylthio and

benzylthio derivatives of the synthesized triazoles (Fig.12) are also reported®?,

N—N
Oy

(12)
R=H; CHs; -CH,-Ph

In recent years S and N containing triazole derivatives have attracted more attention for their excellent
corrosion inhibition activity. These compounds not only possess very high value of inhibition efficiency but

also bring down the permeation current to a considerable extent®. In contrast to many commercial acid
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corrosion inhibitors, which are highly toxic, most of the N- and S-containing triazole derivatives are
environmentally benign corrosion inhibitors®>-6’

The compound 4-(4’-methoxy) benzylidene amino-5-phenyl-3-mercapto-1, 2, 4-triazole was synthesized and
characterized by IR, NMR, Mass and XRD. The topological analysis of hydrogen bonds revealed the presence
of both inter and intramolecular hydrogen bonding interactions. The participation of hydrogen on carbon in
hydrogen bonding is evident from the present study. The QSAR properties are computed by Hyperchem 7.5

'software and the antibacterial activity was evaluated .

F H
- \4” ‘4 \w\
m -fﬁ? Wm
o W
WAL A A
SRR S

3. COORDINATION CHEMISTRY OF 4-AMINO-3-MERCAPTO-1,2,4-TRIAZOLES

The metal complexes of transition elements with heterocyclic ligands especially those containing nitrogen and
sulphur have diverse application in various fields including biology. Chelation therapy is the use of chelating
agents to detoxify poisonous metal agents such as mercury, arsenic and lead by converting them to a chemically
inert form that can be excreted without further interaction with the body. The chelation reduces the polarity of
the metal ion because of the partial sharing of its positive charge with the donor groups of ligands. Such
chelation increases the lipophilic character of the metal complex which is necessary to cross the permeability
barrier of cells resulting in interference with the normal process of bacteria. Hence the complexes of many
heterocyclic drugs prove as better chelating agents for the treatment of diseases. The interaction of transition
metal ions with biological molecules provide one of the most fascinating areas of coordination chemistry.

The coordination compounds have found wide application in medicine for the treatment, management
and diagnosis of diseases. Hence the antimicrobial, antifungal, antiviral, anticonvulsant, anticarcinogenic and
antiherbicidal activities of thioamide ligands and its metal complexes are well known and gained more attention
recently. The considerable research in the field of physiological activity of these compounds is due to their
ability to chelate with metal ions. In the field of coordination chemistry their Schiff bases contribute, as an
important class of ligands and their complexing ability containing different donor atoms is widely reported®®"*
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Antibacterial activities of some thiols and complexes have been investigated. The ligands and
complexes were screened for their antibacterial activity against staphylococcus, Escherichia coli and
Pseudomonas aero genes in the range of 25pg-500ug using serial dilution techniques’”. The general trend of
growth inhibition against all the bacteria is found to be in the order Ni(ll) > Cu(ll) > Co(ll) > Zn(Il). However
all mercury complexes show more biological activity presumably due to highly reduced polarity of the metal
ion which has strong affinity for sulphur. Metal complexes with thiols containing additional hydroxyl groups
exhibit increased biological activity™.

Mercaptotriazole reacts with Cu(ll) in a 1:1 molar ratio to form CuC,HNsS™.  The amperometric
method was used to determine copper in steel. Birendra Kumar et al studied the complexingbehaviour of 1,2,4-
triazole-3-thiol by synthesizing the complexes with Co(ll), Ni(ll), Cu(ll), Ru(ll), Rh(Il), Pb(Il), Pt(ll) and
Au(Il). The metal chelates of 1,2,4-triazole-3-thiol with Zn(1l), Cd(ll), Hg(ll), TI(I) and Ag(l) were also
prepared, and characterized on the basis of analytical and IR data. Hg(ll), Cd(l1), Zn(ll) and Pb(Il) complexes
were tentatively assigned tetrahedral structures with polymeric intermolecular linkages through S and N atoms
while Ag(l) and TI(I) complexes are suggested to have polymeric linear structures’®’’. .

Rao A.L.J. et al studied the polarographic behaviour™ of sodium 1,2,4-triazole-3-thiolate in various
supporting electrolytes. The reagent was successfully applied to the amperometric determination of Zn(ll),
Ag(l), Hg(ll) and TI(l) individually as well as in mixtures. The method was found to be simple, less time
consuming and easily adaptable to micro determination of these metal ions as such or in some complex
materials.

Takahashi et al reported that silver halide photographic material containing an infrared spectral
sensitizer and a mercaptotriazole are capable of handling under room light™. Chen Xiapging et al synthesized
1H-1,2,4-triazole-3-thiol resin (TATR)® and studied its sorption behaviour for platinum and gold ions. The
structure of the resin was confirmed by elemental analysis, FT-IR and XPS.

Ashok Sen et al reported that two types of complexes of Co(ll), Ni(ll) and Cu(ll) were formed with
Schiffs bases derived from furfuraldehyde condensed with 4-amino-5-mercapto-triazole and 4-amino-5-
mercapto-3-alkyl-s-triazole (alkyl=methyl, propyl)*® . Zuchi F. et al investigated the inhibition of copper
corrosion by1,2,4-triazole and some of its derivatives, such as amino, mercapto and carboxylic substituents®.,

Some of the substituted triazole compounds either alone or in combination with one or more
therapeutically active compounds are used as sodium channel blockers to control sodium channel activity for
decreasing various types of pains®. Due to their extreme volatility and solubility in non polar solvents, certain
metal chelates are extensively used in the purification of metals®®.

The metal complexes of Schiff bases also have various industrial applications®®°. The metal binding
properties of thiols were investigated fluorimetrically and spectrophotometrically using horse liver alcohol
dehydrogenase as model metallo-enzyme. The steady state kinetics revealed that in the presence of the co-

enzyme the primary interaction of a thiol with the enzyme is by thiolate competing with alcohol dehydrogenase
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for the active zinc site®”. The Co(ll), Ni(ll) and Cu(ll) complexes of  Schiffs bases derived from
furfuraldehyde and different 4-amino-5-alkyl-3-mercapto-1,2,4-triazole derivatives were reported®®.

The synthesis and carbonic anhydrase inhibitory activity of metal complexes of 4,5-disubstituted-3-
mercapto-1,2,4-triazole  derivatives with  Zn(ll), Hg(ll) and Cu(l) were reported®. 4-(4’-
methoxybenzylideneamino)-5-methyl-4H-1,2,4-triazole-3-thiol (MBIMTT) has been evaluated as an extractant
for rhodium(111) from variety of rhodium bearing materials and process solutions®’.

Bhargavi G. et al carried out equilibrium studies with 3-mercapto-1,2,4-triazole (MT) to determine the
dissociation constant and formation constants of binary chelates with metal ions of biological significance. The
studies indicated presence of one dissociable proton, corresponding to thiol group and formation of 1:1(ML)
complexes®. Later 4-amino-5-(2’-hydroxy)phenyl-3-mercapto-1,2,4-triazole (AHPMT) and its Schiffs bases
viz. 4-benzylideneamino-5-(2’-hydroxy)phenyl-3-mercapto-1,2,4-triazole (BHPMT) and 4-(2-
hydroxy)benzylideneamino-5-(2’-hydroxy) phenyl-3-mercapto-1,2,4-triazole (HBHPMT) were synthesized®® in
our lab. The effect of solvents on the dissociation constants of AHPMT, BHPMT and HBHPMT and stability
constants of their metal complexes were studied by determining pKa and logK values of these ligands in 70%
v/v acetone-water and dioxane-water media at 303K and 0.1M (KNO:s) ionic strength.

The synthesis and characterization of complexes of Ag(l), TI(I), Zn(ll), Cd(ll), Hg(ll), Co(ll), Ni(ll),
PA(I1), Ru(ll), Ru(lll, Rh(lIl) and Pt(IV) with 4-(pyridine-2-carboxylidineamino)-3-mercapto-1,2,4-triazole
have been reported. Octahedral structures have been proposed for the Co(ll), Ni(ll), Pd(Il), Ru(ll), Ru(lll),
Rh(111) and Pt(1V) complexes; square planar for the Pd(I1) complex; tetrahedral for the Zn(I1), Cd(11) and Hg(I1)
complexes and linear polymeric structures for the Ag(l) and TI(I) complexes. The ligand coordinates to the
metal ions through thiolsulphur after deprotonation and with nitrogen of the azomethine group®.

The coordination properties of mercaptotriazoles and their derivatives were studied in both solution and solid

state®®%, The stability constants were calculated from linear plots of log (1-n)/nVspL and log (2-n)/ (n -1)
VspL. The metal ligand formation curves data for APMT indicated the formation of 1:1 and 1:2 complexes

except Pb (1) — APMT system wherein 1:2 stability constants are not obtained. The results with ANPMT
reveal the formation of 1:1 complex in Ni(Il), Cd(Il) and Pb(Il) —~ANPMT systems and 1:1 and 1:2 complexes

in Co(ll) and Zn(11) ~ANPMT systems . The n values of M(I)-BPMT, M (11)-MBPMT and M (11)-PMBPMT
systems vary from 0.1 to 1.9 indicating formation of 1:1 (ML) and 1:2 (ML) complexes in all the systems
except with Co(ll) and Ni(Il) where only 1:1 complexes are formed. The comparison of stabilities of APMT
with BPMT reflects the order of pKa value of APMT and BPMT, wherein the effect of change of
hybridization in APMT at one of the nitrogen atom from sp*to sp? in BPMT is attributed for the observed trend.
Further the higher stabilities of MBPMT and PMBPMT than BPMT is due to the electron releasing effect of
methyl and methoxy group at para position of the ring, thus reflecting the +M effect in MBPMT and
PMBPMT. The results reveal that APMT, ANPMT, BPMT, MBPMT and PMBPMT are S and N donor ligands
with one dissociable proton and forms five membered chelate rings with metal ions Figs A& B.

JETIR2211219 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | c204


http://www.jetir.org/

© 2022 JETIR November 2022, Volume 9, Issue 11 www.jetir.org (ISSN-2349-5162)

N—N \
/ LS @XN/\\?
Yo N M
R/ HzN_. M H_‘_C///’
R=H, APMT
R= NO2, ANPMT R
Fig A R=H, BPMT
R=p-CH;, MBPMT
R=p-OCH;, PMBPMT
Fig B
REFERENCES

1. Jones D.H., Slack R., Squires S. and Woolridge K.R.H.; J. Med. Chem., 8 (1965) 676.

2. Goswami B.N., Kataky J.C.S. and Baruah J.N.; J. Heterocyclic Chem., 21 (1984) 225.

3. Holla B.S., Kalluraya B. and Sridhar K.R.; Curr. Sci., 56 (1987) 236.

Abdou N.A., AminF.M. and Mansoura A.J.; Pharm. Sci., 6 (1990) 25.

Mishra R.K., Tewari R.K., Srivastava S.K. and Bahel S.C.; J. Indian Chem. Soc., 68 (1991)110.

Galabov A.S., Galabov B.S. and Neykova N.A.; J. Med. Chem., 23 (1980)1084.

Hazzaa A.A.B., Labouta .M. andKassem M.G.; Arch. Pharm. Chem. Sci.Ed, 11 (1983) 43.

Rollas S., Buyuktimkin S. andCevikbas A.; Arch. Pharm. (Weinheim), 324 (1991) 1809.

Toyabe K., Nezu M. and Shimazu H.; JpnKokai Tokyo KohoJp 0641086; Chem. Abstr, 2 (1989) 9409q.

10. Shaber S. J. and Flyn K.E.; Fujimoto T.T., Eur pat Ep, 529, 973 Chem. Abstr., 119 (1993) 72612z.

11. Stankovsky S., Jedlovska E. and Spirkova K.; Collect Czech Chem. Common 58 (1993) 2211.

12. Talawar M. B., Laddi U.V., Somannavar Y. S., Benner and R. S. and Bennur S. C,; Indian J.
Heterocycl. Chem, 4 (1995) 297.

13. Zhang Z. Y. and Yan H.; ActaChimicaSinica, 45 (1987) 403.

14. Talawar M.B., Bennur S.C., Kankanwadi S.K. and Patil P.A.; Indian J. Pharm. Sci., 57 (1995) 194.

15. Heindel N.D. and Reid J. R.; J. Heterocycl. Chem. 17 (1980) 1087 and references cited therein.

16. Martin G.; German patent, 2, 240, 043 (CI1.C07d) March (1973), Chem. Absrt, 78 (1973) 136302t.

17. Parmar S.S., Rastogi V.K., Agarwal, V.K, Sinha J.N. and Chaudari A.; Can. J. Pharm. Soc., 9 (1974) 107.

18. George T., Mehta D.V., Tahilramani R., David J. and Talwalker P.K.; J. Med. Chem., 14 (1971) 335.

19. Gadag R.V., and Gajendragad M.R.; Talanta 25 (1978) and references cited therein.

20. Becker Heinz G.O., Eisenschmidt Volker, Wehner Klaus; Ger. 59, 288 (C1 .C07d); 20 Dec 1967, Appl. 15
Apr 1967, 6pp.

21. Temple C.; The Chemistry of Heterocyclic compounds, Edited by Montgomery JA, (Wiley, New York)
(1981).

© © N o g &

JETIR2211219 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | c205


http://www.jetir.org/

© 2022 JETIR November 2022, Volume 9, Issue 11 www.jetir.org (ISSN-2349-5162)

22. Prasad A.R., Ramalingam T., Rao A.B., Diwan P.V. and Sattur P.B.; Eur. J. Med. Chem., 24
(1989) 199.

23. Milcent Rene and Malbec Frederique; Fr. Demande FR 2, 546, 887 (C1.C07D249/12) 07 Dec 1984, Appl
8318, 983 30May 1983; 15pp.

24. Holla B.S., Kalluraya B. and Sridhar K.R.; Rev. Roum. Chim., 33(3) (1988) 277.

25. Tayseer A.A., Manal A.D. andHamdi M.H.; Molecules, 7 (2002) 494.

26. Richardson K., Barmmer K.W., Marriot M.S. and Troke P.F, Antimicrob. Agents

Chemother., 27 (1985) 832.

27. Heeres J., Hendrickx R. and VVan Cutsem J.; J. Med. Chem., (1983) 611.

28. Katica C., Vesna D., Vlado K., Dora G. M. and Aleksandra B.; Molecules, 6, (2001) 815..

29. Street L.J., Baker R., Davey W.B., Guiblin A.R. and Jelly R.A.; J. Med. Chem., 38

(1995) 1799.

30. Cansiz A., Koparir M. and Demirdag A.; Molecules, 9 (2004) 204.

31. Li-Xue Z., An-Jian Z., Xian-Xin C., Xin-Xiang L., Xiang-Yun N., Dong-Yung and Xhang Z.; Molecules, 7
(2002) 681.

32. Hovsepian T.R., Dilanian E.R., Engoyan A.P. and MelikOhanjaian R.G.; J. Chem. Het. Compd., 40 (2004)
1194,

33. Wasfy A.A.F.; J. Chem. Res., 8 (2003) 457.

34. Boshra M.A., Ferwanah A.S., Awadallagh A.M. and El Halabi N.M.; Asian J. Chem., 14 (2002) 1235.

35. Kumar P.S., Nagoji K.E.V. and Ravikum B.V.V.; AsianJ. Chem., 15 (2003) 515.

36. Oganisyan A. Sh, Noravyan A.S. and Grigoryan M.; Zh, Chem Het Compds. 40 (2004) 75.

37. Xin-Ping H., Heng-Shan D., Peng-Fei X., Zhang Z., Qin W. and Yan-Ni G.; J. Chin Chem. Soc., 47 (2000)
1115.

38. Eissa A.M.F. and Ahmed M.H.M.; OlajSzappanKozmetika, 52 (2003) 11.

39. Refat El- Sayed.; Indian Journal of Chemistry 45B (2006) 738.

40. Joachim Goedeler and Joachim Galinke; Chem. Ber. 90 (1957) 202-3; cf Chem. Abstr. 51. 8731c.

41. Mercel Person, Gilbert Polman S.S. and SimonneDupin; Compt. Rend. 248 (1959) 1677.

42. Hans Beyer, Carl Fridrich, Kroeger and GertrautBusse; Ann 637 (1960) 135.

43. Eric Hoggarth; Chem. Soc. (1952) 4811.

44. Latviyas P.S.R.; ZinatnuAkad. VestisKhim. Ser No 3 (1962) 393.

45. Begal L.1., Pevzner M.S. and Lopyrev, V.A.; Khim. Geterotsikl. Soedin, Akad. Nauk. Latv., SSR 3 (1966)
440.

46. Browne E.J. and Polya J.B.; J.Chem. Soc., C7 (1969) 1056.

47. Walter Freiberg, Carl Friedrich Kroeger and Radeglia R.; Tetrahedron Lett. 22 (1967) 2109.

48. SuelingCarlhans, Loge Mann, HeinoRoos and Ernst; Ger 1, 494,018 (C1.C08f) 29 Oct 1970 Appl 09 Aug
1961; 3pp.
JETIR2211219 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | c206



http://www.jetir.org/

© 2022 JETIR November 2022, Volume 9, Issue 11 www.jetir.org (ISSN-2349-5162)

49. Yano Nobumitsu, Fukushima Masao, Fukinbaraltaru and Kishi Masanori; GerOffen 2, 04 1244 (Cl .C09b,
CO07d), 11 Mar 1971, Japan Appl 20 Aug 1969, 28pp.

50. Gadag R.V. and Gajendragad M.R.; Curr. Sci., 48 (1979) 839.

51. Patil S.A., Badiger B.M., Kudari S.M. and Kulkarni V. H.; J. Indian Chem. Soc. 61 (8) (1984) 713.

52. Jack R. Reid and Ned D. Heindel.; J. Heterocycl. Chem. 13 (1976) 925.

53. Sudan, Sangeeta, Gupta, Rajive and Kachroo P.L.; Natl. Acad. Sci. Lett. 17 (1994) 221.

54. Eweiss N.F., Bahajaj A.A. and Elsherbini E.A.; J. Heterocycl Chem. 23(5) (1986) 1451.

55. Khan, MukhtarHussain, Giri and Somari; Indian J. Chem. 34B (11) (1995) 1007.

56. Ashok K. Sen, Gurmit Singh, Kiran Singh, Raj K Noren, Ram N. Handa and Surendra N. Dubey; Indian J.
Chem. 36A (10) (1997) 891.

57. Sasaki Norio G.O., Atsushi, SawaiNobumitsu and Maeda Takako; JpnKokai Tokyo KoholJp 1036,
357[9836, 357] (C1 CO7 D249/12) 10 Feb 1998, Appl.96/196, 619, 25 Jul 1996; 42pp Japan.

58. Baumann, Ernst, Zagar, Cyrill, Kardorff, Uive, Misslitz, UIf; PCT Int. Appl. WO 9812,193 (C1.07D401/12)
26 Mar 1998, DE Appl 19, 638, 245, 19 Sep 1996, 61 pp.

59. YanoTanoyuki, YoshuTomoko, Ikemoto Kazuhisa, Hirai kenji, OhnoRyuta Veda Takuya; PCT Int.
Appl.WO 9925, 700(C1 C07D249/12) 27 May 1999, JP Appl. 97/313,475, 14 Nov 1997; 162pp.

60. Wu.Tai-Xing, Li Zhong-Jie and Zhao Jin-Cai; GaodengXuexiaoHuaxueXuebao 19(10) (1998) 1617.

61. Panaseuko O.l, Schevchenko 1.M, Samura B.A., Bakumenko M.I., Toryanik O.L. and KnyshYe.G.; Farm.
Zh.(Kiev) 6 (1998) 57.

62. Bahaa G. Mohamed, Abdel-Alim M., Mostafa A. Hussein; Acta. Pharm., 56 (2006) 31.

63. KhosrowZamani, Khalil Faghihi, TaranehTofighi and Mohammed Reza Shariatzadeh, Turk. J. Chem., 28
(2004) 95.

64. Murlidharan S., Quraishi M.A. and lyer S.V.K.; Corrosion Science, 37 (1995) 1739.

65. Bentiss F., Lagrenee M., Traisnel M. and Hronez J.L.; Corrosion Science, 41 (1999) 789.

66. Hui-long Wang, Rui-Bin Liu and JianXin; Corrosion Science, 46 (2004) 2455.

67. Vidhate K.N., Lande M.K. and Arbad B.R.; J. Indian Chem. Soc., 85 (2008) 536.

68. Bhattacharya P.J.; J. Indian Chem. Soc., 59 (1982) 505.

69. Samy C.R. and Radhey S.; Indian J. Chem., 35A (1996) 1.

70. Shen X., Yang Q.L.C. and Xie Y.; Synth. React. Inorg. Met. Org. Chem., 26 (1996) 1135.

71. Singh K., Dubey S.N. and Tandon, J.P.; Synth. React. Inorg. Met. Org. Chem., 23 (1993) 1251.

72.Donald G.C. and Williams A.R.; Assay methods of Antibiotics-A laboratory Manual (Medical
Encyclopedia) (1955).

73. Gould J.C; Brit. Med. Bull., 16 (1968) 29.

74. Saegusu Y., Harada S. and Nakamma S.; J.Het. Chem., 27 (1970) 739.

75. Ovsepyan E.N. and Sirakanyan M.A.; Arm. Khim. Zh. 21 (11) (1968) 936.

76. Birendra Kumar Gupta, Gupta D.S., Dikshit S.K. and Agarwala U.; Indian J. Chem. Sec A 15 (1977) 624.

JETIR2211219 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | c207


http://www.jetir.org/

© 2022 JETIR November 2022, Volume 9, Issue 11 www.jetir.org (ISSN-2349-5162)

77. Birendra Kumar Gupta, Gupta D.S. and Agarwala U.; Bull. Chem. Soc. Japan 519 (1978) 2724.

78. Rao A.L.J., Brar B.S. and Puri B.K.; Chim. ActaTruc. 13(1) (1985) 59.

79. Takahashi, Yoshiya, Baba, Susumu, Iwanaga and Katsuaki; Jpn. Kokai Tokyo Koholp 63, 259,
649[88,259,649](C1.GO 3C1/02) 26 Oct 1988, Appl 87/94499, 17 Apr 1987; 9pp.

80. Chen Xiapging, Yuan Xingzhong and Chen Yiyong; Trans Nonferrous Met. Soc. China 6(3) (1996) 49.

81. Zuchi F., Fonsati M. and Trabanelli G.; Proc, 13" [Computer optical disk] 1996, Paper 322/1- Paper 322/9.
Australian Corrosion Association: Clayton Australia.

82. United state patent A 1.20060020006

83. a. Belcher R., Pravika M., Stephen W.I. andVden, P.C.; Chem. Commun., 42 (1971); b. Dill S. and
Patasalides E.; J. Chromatogr., (1983) 270, 354.

84. Rao A.L.J., Brar B.S. and Puri B.K.; Chim. ActaTruc. 13(1) (1985) 59.

85. Ramachandra B. and Narayana B.; J. Indian Chem. Soc., 76(1999) 239.

86. Bhat N.G. and Narayana B.; Synthesis and reactivity in Inorganic, Metal-Organic and Nano-Metal
Chemistry, 35 (2005) 251.

87. Sridhar B., Ravikumar K., Yathirajan H.S., Anilkumar H.G. and Narayana B., ActaCryst., 26 (2006) 382.

88. Langeland, Bjorn T., Morris David L., McKinley McKee and John S.; Comp. Biochem. Physiol, Part B:
Biochem. Mol. Biol 1999.

89. Quraishi M.A., Ahamed S. and Ansari M.Q.; British Corrosion Journal, 32 (1997) 297.

90. Bhargavi G., Sireesha B. and Sarala Devi Ch.; Bulletin of pure and applied sciences 21C (No.1)( 2002) p 1.

91. Bhargavi G., Sireesha B. and Sarala Devi Ch.; J. Indian Chem. Soc., 79 (2002) 826.

92. Abraham Joseph, Bincy Joseph and Narayana B.; J. Indian Chem. Soc., 85 (2008)
479.

93.Aliya, Sireesha B., Venkataramana Reddy Ch. and Sarala Devi Ch.; J. Indian Chem. Soc.,
85 2008) 926.

94. Aliya Begum, A.V Aparna ,B. Sireesha, Ch. Sarala Devi and PallepoguRaghavaiah® Indian Journal of
Chemistry,48B, 2009, 1565-1570.
95. Alia Begum,B. Sreedhar, K.Laxmi, P.Mamatha&Ch.Sarala Devi, RIPBCS, 2014,5(1), 4009.

96. Aliya Begum, P. Sateesh , D.A Padmavathi, B. Sireesha, K. Eishwari&ChSarala Devi, IJRAR, August
2021, Volume-8, Issue-3

JETIR2211219 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | c208


http://www.jetir.org/

