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ABSTRACT

Schiff base synthesis of thiazole derivatives dointg Indole moiety bearing tetrazole ring were thasised by the
condensation of 2-(3-(3chloro -1-(4-substitued plheptetrazole -2-yl(1H-Indole —yl Aceto hydrazonevith

potassium thio cyanide and substituted ketonediBae¢action was subjected in schiff base reactidre structure
of these newly synthesized compounds were chaiseddry'H NMR*CNMR ,Mass ,IR, and elemental analysis.
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INDRODUCTION

Hetero cyclic compounds represents an importassocbf biological molecules. The hetero cyclic rnoles which
posses indole, pyrazole and azetidine moietiesbéxhide range of biological activities.Indoleseaime of the most
important alkaloids molecules found extensivalybiological systems, which play vital role in maaf the
biochemical process. Indole ring constitutes apdrtant basic skelton and development of the dfiag. classical
indole drugs are indomethacin and indoxole. Inddlerivatives found to posses high which
includes,antibacterial,analgesic,antipyretic,antfal, antiflamatory,anthelmintic,cardiovascular,aeotivalsant and
selective COX-2 inhibitary activities, anticonvats, and selective COX-2 inhibitary activities .

Dermatophytes are infections of keratinized tisgbat is, the epidermis, hair and nails, caused lgyroup of
specialized fungi. The dermatophytes do not invadecutaneous or deep tissiBermytophyte- Trichophyton
schoenleiniiwas the first microorganism that was proven to eaas infections disease of humans [1]. The
dermatophytes species can be categorized as anmgaablbasic as being geophilic, zoophilic or aoghilic [2].
The geophilic species are natural habitats in thle satural habitats of the zoophilic dermatoplysee domestic
and wild animals [3].Geotrichum candidunwas believed to be part of the normal flora of honskin and
gastrointestinal tracGeotrichumis frequently isolated from milk and is recordedaaspoilage organism on dairy
products [4]. Some fungi are parasitic, especiafiyplants and others are symbiotic with roots dgdea[5]. Fungi
cells are quite different from plant cells not obly lacking chloroplasts but also by having a eelll that contains
chitin and not cellulose [6].

Tetrazole and its derivatives have attracted mutdénton because of their unique structure and iegibns
asantihypertensive,, antialergic, antibiotic andicamvulsant agents [7-14]. Development of tetrazohemistry
hasbeen largely associated with wide scale of egidins of these classes of compounds in medibinehemistry,
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agriculture [15-18] and also a large number of miedily important tetrazole heterocyclic incorp@a@tdrugs
approved by the FDA [19-20]. The medicinal activitf tetrazole functionality is due to its abilitp tserve
asbioequivalent (bioisostere) of the carboxylicddagioup. 1, 5-disubstituted tetrazoles can be aseidosteres of
thecissamide bond of peptides [21-23]. Biphenyl tetrazalempounds play important role in the medicinal
chemistry.Losartan was described as the first reptigge AT1 receptor antagonist and the coined grampe was
sartans [24-25]. Most of these compounds sharbeifitenyl tetrazole unit or replacements thereohlie original
advanced lead Losartan [26]. All these sartan deg#ain some common structural features repredeyea
biphenyl fragment bearing an acidic moiety (i.etrdazole, carboxylic- or sulphonamidocarboxyl- grpinked to
Tetrazole and its derivatives have attracted muténton because of their unique structure and iegibns
asantihypertensive a heteroaromatic or acyclicesydty means of a methylene group.

MATERIALSAND METHODS

Melting points were determined on open capillatieBig a cintex melting point apparatus .T.L.C. gsial were
performed on precoated silicagel (E-Merck Kieselg@lFs,) plates and visualization was done by exposing to
iodine vapour .Solvent were purified by standamicpdures before use .Column chromatography wasucted by
using Silica gel with different solvent systemsehiges .IR Spectra were recorded KBr on perkin -eelspectrum
BX series FTIR spectrometetfIMR spectrum were recorded on varian zemini 300Matml 200MHz
spectrometers using TMS as internal standard(ctersiuifts in & ppm) ¢NMR spectra were recorded on a
brucker 75MHz spectrometer . Mass spectra werengchion a varian MATCH -7 and jeol JMSD-300 mass
spectrometer at 70 ev. elemental analysis werédamout on carloerba 106 and perkin —analyset thalchemicals
used in the present investigation were purchasenh fAldrich chemicals ;U.S.A. indole- 3-carbaldehydas
prepared by a reported method

RESULTSAND DISCUSSION

The target compounds were synthesized via the rastshown in Scheme above. The synthon required for
thesynthesis of the target molecules indole-3-dddbyde was prepared by a reported method. Filtened
recrystal lized from ethanol. These reactionssamamarized in the scheme-1.Yields were moderagdfsir(55-
70%). The purity of the compounds was monitored b.

Synthesisof 2-(3-formyl-1H-indol-1-yl)acetate.

An equimolar mixture of indole-3-carbaldehyde awtiloro ethyl acetate were dissolved in dimethyhfamide
solvent and to this reaction mixture anhydroy€®; was added and the reaction mixture was stirream
temperature(3%&) for 8 hours and the progress of the reaction masitored by TLC using cyclohexane and
ethylacetate solvent mixture (7:3) as eluent thectien mixture was kept over night. After compbetiof the
reaction the solvent was evaporated on rota-evégrorghe gummy solid was separated and it was seadiged
from -2-propanol-petrolium ether(&)solvent mixture.The crystaline solid was fouadé -2-(3-formyl-1H-indol-
1-yl)acetatewith a yield of 75% and mp 143-145The indole-3-carbaldehyde used in the presemfiestuvas
purchased from aldrich company and was used withoyforther purification. Yield 75%,m.p.:143-P@5

The IR(KBr) spectrum of 2-(3- formyl-1H-indol-1-yBcetate(2) was recorded in the range 4000-687amd the
absorption signals where found at 3082¢-H), 2980 and 2960\( aliphatic CH andCH,), 1760 (/ CO of ester
group), and 1182(C-O-C of ester group).

"HNMR Spectra (8ppm): The'HNMR spectra of 2-(3- formyl-1H-indol-1-yl) acet2 was recorded in DMSO-d6
solvent. The NMR signal of 2-(3- formyl-1H-indolyl} acetate(2) was found &tpm 1.29 (t,3H, J=13.2Hz, C}bf
ethyl group), 4.13 (q, 2H, J=13.2Hz, ¢Hf ethyl group), 4.78(s, 2H, N-GHyroup) and 6.92 , 7.58 (m, 10H,
CgHsN indole nucleus).

Synthesis of Ethyl 2-(3-phenyl imino)metbyl-1H-Indole-1-yl-acetate (A)

Equimolar quantity of aniline(3) and ethyl-2-(-3dfeyl-1H-indol-1-yl)acetate(2) were dissolved insahlute
alcohol, to this three drops of aceticacid is adtie heated on a steam bath for 5-6hrs alCL.0@fter standing for
24hrs at room temperature, the product was driddeerystalised from warm absolute alcohol. Theasated solid
was identified as ethyl 2-(-3-(((-4-nitro phenyljim)me thyl)-1H-indol-1-yl)acetate. Yield 75%,m}54-156C
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IR Spectra (V, cm™):

IR (KBr) spectrum of ethyl 2-(3-phenyl imino)metbyH-Indole-1-yl-acetate 1(a)was recorded in thegead000-
667cm® and IR absorption signals were found at 308A1-H), 2980 and 2960\( aliphatic CHand CHy), 1760 (/
CO of ester group), 1610C=N group) and 1188(C-O-C of ester group).

' H NMR spectra(300MHZ,(CD), SO, TMS):§;

'H NMRSpectra ethyl 2-(3-phenyl imino)metbyl-1H-Indd -yl-acetate 1(a)was recorded in DMSO-d6 solvent
The NMR signal of ethyl 2-(3-phenyl imino)metbyl-dHdole-1-yl-acetate(A) was found &kpy, 1.29(t,3H,
J=13.2Hz, CH of ethyl group), 4.13 (q, 2H, J=13.2Hz, Cbf ethyl group), 4.78(s, 2H, N-GHyroup) and 6.92 ,
7.58 (m, 10H, gHsN indole nucleus andg8s phenyl nucleus) and 8.44(s, 1H, N=CH group).

The compound (A) was converted into azetidine-2-ondreatement with chloro acetyl chloride. Thenfation
compound was confirmed by IR,NMR data.

NMR spectra ;1.29(t,3H,CHof GCHs), 4.78(s,2H N-CHC =0), 4.13(q,2H,-O-CHH Of OGHs), 6.92-
7.58(m,10H,Ar-H,8.44(N=CH).IR spectra ; The compound (A) shows signal§@t0(C=N), 1760 (ester —C=0),
3032(Ar-H),1182(-C-O-C)*HNMR spectra ;1.29(t,3H,CHof C,Hs), 4.78(s,2H N-CHC =0), 4.13(q,2H,-O-CH
Of OGHps), 6.92-7.58(m,10H,Ar-H,8.44(N=CH ).Table: 2.2 1HMR spectra of ethyl 2-(3-phenyl imino)metbyl-
1H-Indole-1-yl-acetate (A)

Ethyl2-(3-(1-phenyl-1H-tetrazol-5-yl)-1H-indol-1-yl)acetate 1(a)

Schiffsbase(0.004mol)and RED.004mol) was heated at 13D for one hour. when the evolution of fumes of HCI
ceased, excess of R@las removed under reduced pressure and the resididalyl chloride was treated with an
ice-cold solution of sodium azide(0.0075mol) andess of sodium acetate in water (25ml) and aceddml)
with stirring. Stirring was continued for overnighhere after acetone was removed under reducessyme The
remaining aqueous portion was extracted with cftom was dried. The newly synthesised compound was
conformed by IR,NMR,MASS spectraldata.

NMR spectra ;1.34 (t,3H,GHof OGHs ), 3.75 (s,2H N-CHC =0), 4.27 (q,2H,-O-CH Of OGHs), 7.25-7.35
(m,10H,due to 5H of indole ,5H of phenyl ring). $Bedtra ; The compound la shows signals at, (628),1175
(-C-0-C-),1688 (-C=0),2120(EN)

Ethyl 2-(3-(3-chloro-1-(4-methyl phenyl)-4-tetrazole-2-yl)-1H-indol-1-yl)acetate 1(b).

' H NMR spectra(300MHZ,(CD), SO,TMS): 1.36 (t,3H,CH of OGHs ),2.23(s,3H,CH attached to phenyl
rng),3.77 (s,2H N-CHC =0), 4.29 (q,2H,-O-CH Of OGHs), 7.30 -7.35 (m,9 H,due to 5H of indole ,4H of
phenyl ring). IR spectra; The compound 1(b)shogsais at, 1615 (C=N),1170(-C-O-C-),1685(-C=0),2(IN5N)

Ethyl 2-(3-(3-chlor 0-1-(4-methoxy phenyl)-4-tetr azole-2-yl)-1H-indol-1-yl)acetate 1(c).

' H NMR spectra(300MHZ,(CD), SO,TMS):6:- Synthesis of ethyl 2-(3-(3-chlorg -1-(4-methoxgpll ) -4
tetrazole -2-yl ) -1H - Indol -1-yl)acetate 1(c)oshsignals 1.37 (t,3H,0C+bf OGHs ),2.25 (s,3H,CHhattached to
phenyl ring),3.78 (s,2H N-CHC =0), 4.30 (q,2H,-O-CH Of OGHs), 7.32 -7.36 (m,9 H, due to 5H of indole ,4 H
of phenyl ring). IR spedtra ; The compound 1(oysd signals at, 1612 (C=N),1165 (-C-O-C-),1680 (-
C=0),2110(NEN).

Ethyl  2-(3-(3-chloro-1-(4-bromo  phenyl)-4-tetrazole-2-yl)-1H-indol-1-yl)acetate ~ 1(d).® H NMR
spectra(300MHZ,(CD), SO, TM S):é:- synthesis of ethyl 2-(3-(3-chloro -1-(4-bromo p}le) -4 tetrazole -2-yl ) -
1H - Indol -1-yl)acetate 1(d) show 1.38 (t,3H,£éf OGHs ), 3.79 (s,2H N-CHC =0), 4.32 (q,2H,-O-CH Of
OGC,Hg), 7.33 -7.38 (m,9 H,due to 5H of indole ,4 H okpkl ring). IR spedtra ; The compound 1(d) sheigsals
at, 1605 (C=N),1160 (-C-O-C-),1675 (-C=0),2105(W).

Ethyl 2-(3-(3-chlor o-1-(4-nitr o phenyl)-4-tetrazole-2-yl)-1H-indol-1-yl)acetate 1(€).

' H NMR spectra(300MHZ,(CD), SO,TMS):8:-synthesis of of ethyl 2-(3-(3-chloro -1-(4-nitro phenyl ) -4-
tetrazole -2-yl ) -1H - Indol -1-yl)acetate 1(e)shsignals 1.39 (t,3H,CHof OGHs ), 3.80 (s,2H N-CHC =0),
4.33 (q,2H,-O-CH Of OGHs), 7.34 -7.39 (m,9 H,due to 5H of indole ,4 H ofepll ring) IR spedtra ; The
compound 1(e) shows signals at, 1595 (C=N),1158Y-C-),1665 (-C=0),2100(EN).
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.Ethyl 2-(3-(3-chloro-1-(4-tri fluoro methyl phenyl)-4-tetrazole-2-yl)-1H-indol-1-yl) acetate 1(f).

1 H NMR spectra(300MHZ,(CD), SO, TM S):8:- synthesis of ethyl 2-(3-(3-chloro -1-(4-nitro plyeh-4 tetrazole
-2-yl) -1H - Indol -1-yl)acetate 1(f) show signdlstl (t,3H,CH of OGHs ), 3.81 (s,2H N-CHC =0), 4.35 (q,2H,-
O-CH, Of OGHs), 7.36 -7.41 (m,9 H,due to 5H of indole ,4 H ofepll ring). IR spedtra ; The compound 1(f)
shows signals at, 1625 (C=N),1180 (-C-O-C-),1693(3),2125(NEN).

Synthesis of 2-(3-(3-chloro-1-(4-substituted phenyl)-4-tetr azole-2-yl)-1H-indol-1-yl)aceto hydrazide(2).

A solution of (5a) (0.01mol) and hydrazine hydréded15mol) in ethanol(20ml) was refluxed for 5Hrbe reaction
mixture was cooled and poured in to ice cold watih stirring. The seperated solid was filtered,sthvad with
water and recrystalised from ethanol to afford Zg=2hloro-1-(4-substituted phenyl)-4-tetrazole{p-4H-indol-1-
yl)aceto hydrazide(2).

' H NMR spectra(300MHZ,(CD), SO,TMS):8:- 3.77 (s,2H N-CHC =0), 4.29 (s,2H of —N§J, 9.68(s,1H,-
NH),7. 35-7.40 (m,9 H,due to 5H of indole ,4H ofeplyl ring). IR data of 2-(3-(1-phenyl-1H-tetraZiyl)-1H-
indol-1-yl)acetohydrazide . 1615 (C=N),3220(NHR0§-C=0),2125(I&¥N),3496,342(-NHtwo bands)

Synthesis  of  1-(2-(3-(3-chloro-1-(4-substituted  phenyl)-4-tetrazole-2-yl)-1H-indol-1-yl)acetyl)-4-(2-(4-
substituted phenyl)hydrazono)-3-(trifluoromethyl)-1H-pyrazol-5(4H)-one(4)

A mixture of 2-(2-(3-(1-phenyl-1H-tetrazole-5-1H-indol-1-yl)hydrazine carbothiaoamide 4(a) (Ov@d),in
DMF(10ml) and various bromoacetyl derivatives (Qi@lthanol (10ml),was stirred at room temperafiorel-2
hours. The solid separated was filtered, driedrandystalized from ethanol -DMF mixture. The yiatagltingpoint
and other characterization data of compounds peeay this procedure are given in the table.

' H NMR spectra(300MHZ,(CD), SO,TMS):8:- 3.79 (s,2H N-CH-C =0), 9.54 (s,1H,-NH),9.38-10.29 (2H due to
NH-NH group appeared as two broad signals), 7.327-Tm,10H due to 5H of indole,5H of phenyl rin@)0-
7.1(s,1H,thiazole ring),10.65(s,1H,-CO-NH). IR dataf 2-(3-(1-phenyl-1H-tetrazol-5-yl)-1H-indol-1-yl)
acetohydrazide . 1630 (C=N),3220(NH),1675 (-C=03%N=N),3496,342(-NH two ),1180(C=S) TABLE.-
Antibacterial activity by disc diffusion method imidole thiazole having tetvazole 4(a.f)

Antitumor activity

The biological activity of all synthesized targeingpounds was tested in vitrofor antitumor activitying the
Alamar Blue assay[27] on a panel of five human turoell lines at Zentaris, Germany. The cytotoxioitas
evaluated on five different cell lines, cervix can¢KB/HELA), ovarian carcinoma (SK-OV-3), braiarecer (SF-
268), nonsmall-cell lung cancer (NCI-H460), andrammrcinoma colon cancer (RKOP-27). The first sturegwas
carried out at a predefined concentration of u@6nl. If the compound led to more than 50% inhdaitiat this
concentration it was evaluated for EC50 mean valiMsfrom at least two experiments on those fivifedent cell
lines. It turned out that the amino nitrile 3showadgnificant cell-growth inhibitory activity (>50%at a fixed
concentration of 3.16ug/mL. Subsequent determination of EC50 concentratifrom dose-response curves
gavevalid values for four cell lines (in the caseN€1 H-460, EC50 was above the highest test camagan). The
results are summarized in Table 1

In-vitro antitumor activity (% cell-growth inhibition atx@d concentration and EC50values) for synthesized
compounds.

Single point Dose Response
KB/HELA KB/HELA
SKOV-3 SKOV-3
SF-268 SF-268
NCI-H46 NCI-H46
RKOp27 RKOp27
Comp No. %INH [3.169/ml] EC50 ig/ml]
4(A) 25 -1 5 5 7
4(B) -20 -31 34 50 60| EC50>
4(C) -18 03 5 -2 3| _ R
4(D) -15 0 3 3 8
4(E) 08 5 7 1622°
4(F) -03 12 13 38 Pp5

KB/HELA cervical carcinoma; SK OV-3: ovarial caroima; SF-268: CNS cancer; NCI- H460:non-small-cetid cancer; RKOp27: colon
adenocarcinoma
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Characterization of above compounds

%ANALYSIS
COMPOUND | YIELD | M.P.O°C C H N

COLD | FOUND | COLD| FOUND | COLD| FOUND
la 58% 245 68.85 68.82 6.05 6.01 7.65 7.64
1b 55% 240 69.47 69.44 6.36 6.31 7.4 7.36
1c 52% 220 66.66 66.64 6.1 6.06 7.5 7.01
1d 59% 235 63 62.91 5.28 5.25 7.00 6.99
le 60% 250 61.31 61.3 5.14 5.1 10.22 10.21
1f 65% 255 60.85 60.82 4.87 4.83 6.46 6.45
4a 56% 185 57.37 57.36 4.21 4.18 11.16 11.15
4b 54% 190 58.14 58.13 4.49 4.45 10.86 10.85
4c 52% 180 56.39 56.38 4.35 4.32 10.%3 10.52
4d 50% 182 53.73 53.68 3.75 3.73 10.44 10.43
4e 55% 185 52.68 52.65 3.68 3.65 128 12.79
Af 50% 180 57.37 57.36 4.21] 4.18 11.16 11.15

¥C NMR spectra: The C NMR spectra of 2-(3-(1-phenyl-1H-tetrazol-5-yb+indol-1-yl)-N-(4-
(trifluoromethyl)thiazol -2-yl)acetohydrazide wascord in CDCJ showed the following signals at dppm:
163.5,128.5,129.6,128.7,106.7,129.2,136.5,109.671219.8,121.4,128.8,46.1,164.4,171.9,104.3,1283%61 and
these signals are due to at@,C;,Cy, Cs,Cs,C7,Cg,Co, Ci10,C11,Cr2,Ci3,C14,Cis,Ci6,C17,Crg, Cr0,Co0, Co1, Coo.

N
N\ !\l
)
A\
l\|I—C—NH—NH S\ H
S
CF;

compd | 4(a) 4(b) 4(c) 4(d) 4(e A(f)
C1 163.5| 163.5 163.5 1635 1635 1635
C2 128.f | 125.5 | 120. | 126.€ | 134.¢ | 131.¢
C3 129.6 | 134.¢ | 122.0 | 129.F | 128.1 | 135.:
C4 128.7| 129.0 1143 128/)8 1239 12831
C5 106.7| 138.4 160.6 134;3 1479 1310
C6 129.2| 21.3| 55.8 106. 106{7 124.1
C7 136.5| 106.7] 106.7 1292 1292 106.7
C8 109.6| 129.2l 129.2 1365 1365 129.2
C¢ 1217 | 136.F | 136.5 | 109.€ | 109.¢ | 136.
Cc10 119.8| 109.4 109.6 121)7 1217 109.6
Cl1 121.4| 1217 121.y 119/8 1198 121.7
C12 128.8| 119.4 119.8 1214 1214 1198
C13 46.1 | 1214 1214 128[8 1288 1214
Cl14 164.4| 1288 128.8 46.1 461 1288
C15 171.9] 46.1 46.1 1644 1644 461
Cl6 104.3| 1644 1644 171)9 1719 1644
C17 1239 1719 1719 1043 1043 171.7
C18 148.6| 104.3 104.3 123/9 1239 1121
C19 123.9] 1239 148.6 148/6 137.0
C20 148.6| 148.6
Cc21
Cc22
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CONCLUSION

1. Further more the substitution with phenyl groupihg\a chloro group at p-position showed bettervitas.

2. The tetrazoles showed better antibacterial andiusigial activities.

thiazoles and its derivatives were found to playiraportant role in medicinal chemistry as herbitidangicidal,
bacterial, antitumor activity

Acknowledgement:

» My sincere thanks to UGC authorities for providfirgancial assistance to continue research in betemer

» | am very thankful to S.K. University authoritiesrfproviding such an environment for doing bet&search
very much.

» It's my pleasure to express my thanks to Departrn&@hemistry for giving an opportunity to do resga

> | express my sincere thanks to my research SuperRi®f P.Raveedra Reddy.

> | express my sincere thanks to Prof LK Ravindranpaho is giving valuable guidance during my resbar

REFERENCES

[1] Bulmer, G. S., "Introduction to medical mycoldg2nd Ed., Benjamin cumiimmgs publishing, Lond@002,
pp. 80 — 100.

[2] Cruick Shank .R, Duguid. J.P, Marmion.B.P, aweiin R.T, "Medicinal Microbiology”, 12th editiochurchil
Livingstone, London1975, pp.196.

[3] Iro A., Athina, G., Paola,V., and Franca,JZchem, Vol.3. N0.13, pp.267-273.

[4] Janssen, A. M., Scheffer, J. C. and SvendseB, A. plan. Med Vol.53, N0.52002, pp. 395-398.

[5] McEvoy, G. K., Drug information.. Inc.,Vol.5, No.1,2006, pp. 91-96.

[6] Narayana, B., Vijaya Raj, K.K, Ashalatha, B.8uchetha, K. and Sarojini, B.KEur.J.Med.Chem Vol.39,
No0.15,2004, pp.867.

[7] L. V. Myznikov, A. Hrabalek, G. I. KoldobskilChem. Het.Compound2)07, 43, 1-9.

[B]M. J. Schocken, R. W. Creekmore, G.Theodorid, J. Nystrom, R. A. RobinsonAppl.Environ.
Microbiol.,1989, 55(5), 1220-1222.

[9QJR. N. Butter , A. R Katritzky, C. W. Rees, Cormspensive heterocyclic chemistry, Vol.5: Part 4A,
PergamonPress, New Yori984, 001-791.

[10]T. Mavromoustakos , A. Kolocouris, M. ZervouP, Roumelioti , J. Matsoukas, R. WeisemadnMed.
Chem.]1999, 42, 1714-1722.

[11] N. Mekni, A. Bakloiti,J. Fluorine Chem 2008, 129, 1073-1075.

[12] J.H. Toney , P.M.D. Fitzgerald, N. Grover-Shar, S.H.Olson, W.J. May, J.G. Sundelof, D. E. Vewdd,
K.A.Cleary, S. K. Grant, J.K. Wu, J.W. Kozarich, D.Pompliano , G.G. HammondChem. Bial, 1998, 5, 185-
196.

[13] Y. Tamura, F. Watanabe, T. Nakatani, K. YasMi, Fuji, T. Komurasaki, H. Tsuzuki, R. Maekawa,
T.Yoshioka, K. Kawada, K. Sugita, M. Ohtadi,Med. Chem 1998, 41, 640-649.

[14] S. J. Lim, Y. Sunohara, H. Matsumaodo Pestic. Scj 2007, 32, 249-254.

[15] R. N. Butler,Advances in Heterocyclic Chemistr§Q77, 21, 323-435.

[16] H. Singh, A.S. Chawla , V.K. Kapoor, D. PaBlK. Malhotra,Progr. Med. Chem 1980, 17, 151-183.

[17] H. W. Jun J. Pharma. Scj1976, 65, 1038-1040.

[18] A.R. Modarresi Alam, M. Nasrollahzadefyrk J. Chem 2009, 33, 267-280.

[19] A.R. Katritzky, R. Jain, R. Petrukhin, S. Deanko, T. Schelengnviron. Res 2001, 12, 259-266.

[20] S. G. Hiriyanna , K. Basavaiah, V. Dhayanithi, Bindu, P. Sudhaker , H.N. Paf\nal. Chem. IndianJ.,
2008,7, 568-572.

[21] G. D. Smith, J. Zabrocki, T.A. Flak, G.R. Mh&, Int. J. Peptide Protein Red991, 37, 191-197.

[22] K-L. Yu, R.L.Johnson J. Org. Che.]1987, 52, 2051-2059.

[23] J.V. Duncia , A.T. Chiu, D.J. Carini, G.B. @@y, J.Med. Chem 1990, 33, 1312-29.

[24] Z.H. Israili,J. Hum. Hypertensiqr2000, 14, S73-S86.

[25] J.L. Juillerat, J. Celerier, C. Chapuis Bewxms, G. Nguyen, W. Wostl, H.P.Maerki, R.C. JanzEr,
Corvol,J.M. GascBr. J. Cancer2004, 90, 1059-1068.

[26] P.B. Mohite, R.B. Pandhare, S.G. Khanage, VBhaskar, Digest Journal of Nanomaterials and
Biostructures2009, 4, 803-807.

[27] Ahmed, S. A.; Gogal, R. M.; Jr.; Walsh, JJEmmunol. Method4994,170, 211.

93
www.scholarsresearchlibrary.com



