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ABSTRACT

1,2-dihydro-3-methyl-2-oxoquinoxaline-6-carboxyicid (S1) was prepared by interaction of pyruvic acid and-3,
diaminobenzoic acid in presence of rectified spi@poupling of (S1) with different amino acids methyl ester
hydrochlorides/dipeptide methyl esters affordedeh@uinoxalopeptide derivativd§1a-f). Selected peptide ester
derivatives (Sla-f) were further hydrolyzed by using lithium hydroxildOH) to afford the corresponding
derivativesS2a-f. The chemical structure of all newly synthesieechpounds were confirmed on the basis of IR,
'HNMR spectral data. All the synthesized peptidévdéves were screened for their antibacterial,iurtgal and
anthelmintic activity against four pathogenic bate fungus strains and three earthworm speciese Tiewly
synthesized peptide derivatives had shown mod&rageod anthelmintic activity against three earthmospecies
Megascoplex konkanensis, Pontoscotex corethrusggadrilus eugeniea and exhibited potent bioagtigigainst
gram negative-bacteria Pseudomonas aeruginosa debsiella pneumonia and fungal strains of Canditizicans
and Aspergillus niger.

Keywords: Quinoxaline, antibacterial activity, antifungal iadly, anthelmintic activity.

INTRODUCTION

Compounds containing the quinoxaline nucleus ekhitiiroad spectrum of biological activity such atilzcterial
[11], antifungal [9], anticancer, anticonvulsanb],1 anti-tuberculosis[13], anti-amoebic [5] andianflammatory
properties[4]. Many researchers have reported yhthesis and biological activity of quinoxaline ietives[6, 15,
12]. Prompted by the chemotherapeutic importancguifioxaline derivatives, the vital moieties 1,2adiro-3-
methyl-2-oxoquinoxaline-6-carboxylic acid (S1) wsgnthesized. The literature contains several report the
incorporation of amino acids and peptides intoatmmatic and heterocyclic congeners resulting mgaunds with
potent bioactivities[14]. Thus, keeping in mind thlearmacological potential of quinoxaline derivasvas well as
taking advantage of biodegradability and bioconipiityy of amino acids/peptides and further, in dooation of
earlier work on the synthesis of bioactive peptidalogs of aroylbenzoic acids, aryloxyacetic adiészimidazoles
and imidazoles[7], therefore an attempt was madertds the synthesis of novel series of 3-methyk@-b,2-
dihydro-6-quinoxalinoyl amino acid/peptide derivas (Sla-f). The synthesized peptide derivatives were further
hydrolyzed to get corresponding acid derivatiy82a-f). The synthesized peptide derivatives were evetu&tr
their antimicrobial, antifungal and anthelmintidiaity.
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MATERIALSAND METHODS

Materials and equipments

Melting points were determined by the open capillmethod and were uncorrectdR. spectra were recorded on a
Shimadzu 8700 FT-IR spectrophotometer (Shimadzanjausing a thin film supported on KBr pellets &tdCl;

as solvent for intermediate semisolidsl NMR was recorded on a Bruker AC NMR spectromé8S0MHz),
(Bruker, USA) using CDGlas solvent. Purity of all compounds was checked'b§ on pre-coated silica g&
plates (Kieselgel 0.25 mm, 60G F254, Merck, Germanyizing chloroform/methanol as the developirgvent
system in different proportions (9:1, 8:2, 7:3 véw)d dark brown spots were detectecerposure to iodine vapours
in a tightly closed chamber. All the chemicals ant/ents were purchased fravierck (Darmstadt, Germany).

2.1.2. Synthesis of L-amino acid methyl ester hydroches{d—3)

Thionyl chloride (3.7 ml, 0.02 mol) was slowly adide methanol (100 ml) at 0 °C and L-phenylalan(i® gm,
0.02 mol) was added to the above solution. Theltiegumixture was refluxed for 8 h at ambient temgtere.
Methanol was evaporated and the residue was téirevith ether at 0 °C until excess dimethyl sukphvas
removed. The crude solid was crystallized from raeth and ether at 0 °C to get L-Phenylalanine niethier
hydrochloride {). Similarly, L-tryptophan methyl ester hydrochlori®) and L-tyrosine methyl ester hydrochloride
(3) were prepared by refluxing L- tryptophan (10.3d¢)2 mol)/L-tyrosine (9.05 g, 0.02 mol) with metio& (100
ml) in the presence of thionyl chloride (3.7 mQ@mol).

L-Phenylalanine methyl ester hydrochloridg

White solid; Yield: 78%; m.p. 160-162 °G3 (KBr, CHCL, v, cn™): 3010—2855 (s/br, Ni str., asym. and sym.),
3076, 3030 (w, CH str., ring), 2926 (m, CH strymas aliph., CH), 2894 (m, CH str., >CH-), 2828 (m, CH str.,
OCHg), 1742 (s, C=0 str., ester), 1605, 1503 (s/brg Nbend., asym. and sym.), 1205 (s, C-O str., estdp), 695
(s, CH bend., out-of-plane, monosub. rint). NMR (300 MHz,CDC}, 6, ppm): 7.66—7.61 (t, 2Hn-H's, Phe),
7.53-7.49 (t, 1Hp-H, Phe), 7.47-7.45 (d, 2i8;H's, PheJ = 6.5 Hz), 5.17 (br. s, 3H, Nf), 4.15-4.11 (m, 1Hg-

H, Phe), 4.09 (s, 3H, OGH 2.31-2.29 (d, 2H3-H's, PheJ = 4.45 Hz).

L-tyrosine methyl ester hydrochlori¢2)

White crystals; yield 83%; m.p.190 °@R (KBr, CHCk, v, cmi™): 3372 (OH str.), 3011-2863 (s/br, Ni 2928,
2848 (m, CH), 1750 (s, C=0 ester), 1588, 1475 (m, skeletadbaring), 1227 (s, C-0O str., phenolic), 1272 (s,
C-O str., ester)H NMR (300 MHz, CDC}, §, ppm):7.80-7.78 (d, 2H, Hn, J=7.4 Hz, J=5.0 Hz), 7.56-7.54 (d, 2H,
0-H, J=7.5 Hz, J=4.6 Hz), 5.40 (br. s, OH and;NH4.13- 4.09 (m, 1Hy-H), 4.12 (s, 3H, OCH}, 2.20-2.18 (d, 2H,
B-H, J=7.15 Hz).

L-Tryptophan methyl ester hydrochlori(

White crystals; yield 80%; m.p.185 °@ (KBr, CHCL, v, cn): 3050 (C-H ring str.), 1670 (C=C ring str.), 3300
(NH str.), 1640 (C=0 str.), 1240, (C-O str.), 2968H methyl str.)*H NMR (300 MHz, CDC}, d, ppm):4.09 (s,
3H, OCH), 7.42 (d, 1H), 7.39 (d, 1H), 7.16 (d, 1H), 7.141H), 7.04 (t, 1H), 4.24 (t, 1H), 3.66 (s, 3NK5"), 3.25
(m, 2H, CH), 10.1 (s, 1H, NH, Trp).

L-tyrosine methyl ester hydrochlorid@)

White crystals; yield 83%; m.p.190 °@R (KBr, CHCk, v, cmi™): 3372 (OH str.), 3011-2863 (s/br, N} 2928,
2848 (m, CH), 1750 (s, C=0 ester), 1588, 1475 (m, skeletadbaring), 1227 (s, C-O str., phenolic), 1272 (s,
C-O str., ester}H NMR (300 MHz, CDC}, §, ppm):7.80-7.78 (d, 2H, Hn, J=7.4 Hz, J=5.0 Hz), 7.56-7.54 (d, 2H,
0-H, J=7.5 Hz, J=4.6 Hz), 5.40 (br. s, OH andyyH4.13- 4.09 (m, 1Hy-H), 4.12 (s, 3H, OCHJ, 2.20-2.18 (d, 2H,
B-H, J=7.15 Hz).

Synthesis of Boc-amino aci@s-6)

L-Alanine (4.45gm, 0.02 mol) was dissolved in 1rhdi NaOH (20 ml) and iso-propanol (20 ml). B6c(6 ml,
0.026 mol) in iso-propanol (10 ml) was added fokaaby 1mol C* NaOH (20 ml) to the resulting solution. The
solution was stirred at room temperature for 2h aaghed with light petroleum ether (b.p. 40-60 (2) ml),
acidified to pH 3.0 with 1 mol Tt H,SO, and finally extracted with chloroform (3 x 20 mTjhe organic layer was
dried over anhydrous sodium sulphate and evaporaiddr reduced pressure to give the crude prodinith was
crystallized from chloroform and petroleum ethemp®0 - 60 °C) to get pure Boc-Alanind).( Similarly Boc-
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Phenyl alanineq) and Boc-Proline§) and were prepared by stirring BGc(6 ml, 0.026 mol) with L-Proline (5.75
g, 0.02 mol) and L-Phenylalanine (8.2 g, 0.02 mm@3pectively.

Boc-Alaning(4)

White crystals; yield 79%; m.p.79-81 °@ (KBr, CHCL, v, cm™): ) 3350 (NH str.), 1750 (C=0 str.), 3300 (OH
str.), 1250 (C-O str., COOH), 925 (w, §kbcking, t-butyl), 2950 (CH str., Ck. *H NMR (300 MHz, CDC}, 4,
ppm): 12.02 (br. s, 1H, OH), 1.49 (s, 9tbhutyl), 11.80 (s, NH), 1.43 (s, GH

Boc-Phenylalanings)

White crystals; yield 78%; mp: 85-86 °@} (KBr, CHCL, v, cmi™): 3298—2485 (m/br, OH str., COOH), 3089, 3034
(w, CH str., ring), 2928 (m, CH str, asym, aliphtH4, 2897 (m, CH str, >CH-), 1715 (s, C=0 str., COQHj82,
1482 (m, skeletal bands, ring), 1542 (m, NH beanhide), 1387, 1365 (m, CH benthutyl), 933 (w, CH rocking,
t-butyl), 730, 693 (s, CH bend, out-of-plane, mormosung).'H NMR (300 MHz, CDC}, §, ppm): 10.48 (s, 1H,
OH, COOH), 7.30-7.26 (t, 2H, m-H's, Phe), 7.09-7Add, 2H, o-H's, Phe, J = 6.45 Hz), 7.00-6.96 I, f-H,
Phe), 5.89 (br. s, 1H, NH), 1.54 (s, GHhutyl).

Boc-Proline(6)

White crystals; yield 72%; mp: 130-131 °@ (KBr, CHCL, v, cni): 2960 (CH ring str.), 1650 (C=C ring str.),
870 (C=C ring bend), 1160 (C-C str.), 2950 (CH, $#k), 3350 (NH str.), 1750 (C=0 str.), 3300 (OH stt250
(C-O str., COOH)H NMR (300 MHz, CDC}, 6, ppm):4.15 (s, CH-COOH), 3.01-2.98 (m, @H10.80 (s, NH),
11.05 (OH), 1.32 (s, 9H;butyl).

Synthesis of Boc-dipeptide methyl es{ér9)

A mixture of compound. (L-Phenylalanine methyl ester hydrochloride, 4.1@01mol) in CHJ (20 ml), NMM
(2.3 ml, 0.021mol) was added at 0 °C. The reaatidxture was stirred for 15 min. CompouadBoc-Alanine, 2.22
gm, 0.01mol) in CHGI(20 ml) and DCC (2.1gm, 0.01mol) was added untigirg to the above mixture. After 36
h the reaction mixture was filtered and the residias washed with CHEI(30 ml) and added to the filtrate. The
filtrate was washed with 5% NaHG@nd saturated NaCl solution (25 ml each). Theragkyer was dried over
anhydrous Nz5Q,, filtered and evaporated in vacuum. The crude yebdvas crystallized from a mixture of
chloroform and petroleum ether (b.p. 40-60 °C)Jofeeéd by cooling at 0 °C to get Boc-Ala-Phe-OMA. (
Similarly, Boc-Phe-Tyr-OMe(8) and Boc-Pro-Trp-OMe(9) were prepared by stirring compounsisand 6 with
amino acid methyl ester hydrochlorid2and3 respectively, in the presence of DCC and NMM.

Boc-Ala-Phe-OM¢€7)

Semi solid mass; yield 61 %R (KBr, CHCL, v, cnm™): 3123 (N-H str., amide), 3052 (C-H str., arom. rirg956,
2926 (C-H str., asym., GHand CH), 1750 ( C=0 str., ester), 1643 (C=0 str., amid&84, 1475 (skeletal bands,
arom. ring), 1535 (N-H bend., amide), 1390, 1367H(Bend. t-butyl), 1269 (C-O str., ester), 710, 690 (C-H bend.,
Phenyl ring) *HNMR (300 MHz, CDC}, 5, ppm): 7.13-7.09 (t, 1Hy-H, Phe), 7.00-6.97 (t, 2Hi+ H, Phe), 6.89 (s,
1H, N-H), 6.86-6.84 (d, 2He-H, Phe), 6.55 (s, 1H, NH), 4.60- 4.48 (m, 2, Phe and Ala), 3.54 (s, 3H,
OCHg), 3.00-2.98 (d, 2H3-H, Phe), 1.59-1.57 (d, 3;H, Ala); 1.54 (s, 9Ht-butyl group).

Boc-Phe-Tyr-OMg8)

Semi solid mass; yield 65 %R (KBr, CHCL, v, cmi™): 3373 (OH str., Tyr), 3125 (NH str., amide), 306853 (CH
str., rings), 2925, 2846 (CH str., asym. and syoi;), 1749 (C=0 str., ester), 1645, 1638 (C=0 str.idajn 1587,
1479, 1476 (skeletal bands, rings), 1536, 1526 @¢Hd, amide), 1390, 1365 (CH bendyutyl), 1272 (C-O str,
ester), 825, 710, 695 (CH def., ring®INMR (300 MHz, CDC}, 5, ppm): 7.51-7.47 (t, 2H, ik, Phe), 6.92-6.88 (m,
3H, Hp, Phe and H, Tyr), 6.86-6.84 (d, 2H, H; Phe, J=6.45 Hz, J=4.15 Hz), 6.80-6.78 (d, 2Hn,HFyr, J=7.45
Hz, J=5.1 Hz), 6.66 ( s, 1H, NH), 5.95 (s, 1H, OHr), 4.72-4.69 (g, 1Hg-H, Phe), 4.60- 4.56 (m, 1H;H, Tyr),
3.54 (s, 3H, OCH), 3.02-2.76 (m, 4HB-H, Phe and Tyr); 1.55 (s, 9kiputyl).

Boc-Pro-Trp-OMg(9)

Semi solid massYield 79%; IR (KBr,v, cm*): 3065, 3052 (CH str., rings), 2925, 2846 (CH ssyna and sym.,
CH,), 1749 (C=0 str., ester), 1645, 1638 (C=0 str.idain 1587, 1479, 1476 (skeletal bands, rings)613%26
(NH bend, amide), 1390, 1365 (CH bendbutyl), 1272 (C-O str., ester), 825, 710, 695 (@H., rings), 3125 (NH
str., amide)*HNMR (300 MHz, CDC}, 5, ppm):4.73-4.70 (t, 1H3-H of Pro), 4.02—3.97 (t, 2H-H's, Pro), 2.48—
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2.41 (m, 2Hy-H's, Pro), 2.40-2.31 (m, 21;H's, Pro), 1.54 (s, 9H;butyl), 3.66 (s, 3H, OCH), 7.39 (s, 1H, NH,
Trp), 7.42-7-41(d, 1H, Trp), 3.25 (M, 2H, GH7.16-7.15(d,1H, Trp).

yield: 60 %, Mol. For: GHysN3Os. *H NMR (300 MHz, CDCJ, TMS, 6 ppm): 1.49 (s, 9H, butyb), 4.31- 4.26 (t, 1H,
H-a), 1.90-1.85 (m, 2H, HB), 6 7.42 (d, 1H), 7.39 (d, 1H), 7.16 (d, 1H), 7.14 18), 7.04 (t, 1H), 4.24 (t, 1H), 3.66
(s, 3H),8.00 ( s, 1H, NH), IR (KBr, CHGJ v, cn): 2998, 2986 (m, CH str, GHpro); 1715 (s, C=0 str), 3300(NH
str).

Deprotection of dipeptide methyl esters at amind (@a-9a)

Compound7 (3.42 g, 0.01 mol) was dissolved in CHCL5 ml) and treated with trifluoroacetic acid @.§, 0.02
mol). The resulting solution was stirred at roomperature for 1 h and washed with saturated NagEo@ition (25

ml). The organic layer was dried over an-hydrousS®@ and concentrated under reduced pressure. The crude
product was purified by crystallization from CH@Ind petroleum ether (b.p. 40-80) to give pureAla-Phe-OMe

(7a). The same procedure was adopted for synthesisrapound8a (Phe-Tyr-OMe)and9a (Pro-Trp-OMe)from
compound and9 respectively.

Ala-Phe-OMg7a)

Semi solid massyield 72%:; IR (KBr,v, cm?): 3123 (NH str., amide), 3052 (CH str., aromatic )jr&p56, 2926 (CH
str., asym., Ckland CH), 1750 (C=0 strester), 1643 (C=0 str., amide), 1584, 1475 (skehkwinds, aromatic ring),
1535 (NH bend., amide), 1269 (C-O str., ester),, 89D (CH bend., phenyl ring}HNMR (300 MHz, CDC}, 3,
ppm): 7.13-7.09 (t, 1Hp-H, Phe), 7.00-6.97 (t, 2H H, Phe), 6.89 (s, 1H, NH), 6.86-6.84 (d, 2+ 6.45 Hz,0-H,
Phe), 6.55 (s, 1H, NH), 4.60- 4.48 (m, 2HH, Phe and Ala), 3.54 (s, 3H, Og}3.00-2.98 (d, 2HJ) = 5.9 Hz,3-H,
Phe), 1.59-1.57 (d, 3H,= 4.2 Hz,-H, Ala).

Phe-Tyr-OMg8a)

Semi solid mass; yield 62 %R (KBr, CHCL, v, cnm?): 3373 (OH str., Tyr), 3125 (NH str., amide), 306853 (CH
str., rings), 2925, 2846 (CH str., asym. and sydi;), 1749 (C=0 str., ester), 1645, 1638 (C=0 str.idai 1587,
1479, 1476 (skeletal bands, rings), 1536, 1526 (&kd, amide), 1390, 1272 (C-O str, ester), 825, 825 (CH def.,
rings). *HNMR (300 MHz, CDC}, &, ppm): 7.51-7.47 (t, 2H, th, Phe), 6.92-6.88 (m, 3H, pi-Phe and Hb, Tyr),
6.86-6.84 (d, 2H, +b, Phe, J=6.45 Hz, J=4.15 Hz), 6.80-6.78 (d, 2HnHFyr, J=7.45 Hz, J=5.1 Hz), 6.66 ( s, 1H,
NH), 5.95 (s, 1H, OH, Tyr), 4.72-4.69 (q, 1&tH, Phe), 4.60- 4.56 (m, 1H;H, Tyr), 3.54 (s, 3H, OC}), 3.02-2.76
(m, 4H,B-H, Phe and Tyr).

Pro-Trp-OMe(9a)

Semi solid massyYield: 71%; IR (KBr,v, cm'): 3065, 3052 (CH str., rings), 2925, 2846 (CH stsyna and sym.,
CHy,), 1749 (C=0 str., ester), 1645, 1638 (C=0 stridai 1587, 1479, 1476 (skeletal bands, rings)613326 (NH
bend., amide), 1272 (C-O str., ester), 825, 718,(69CH def., rings), 3125 (m, NH str., amidedNMR (300 MHz,
CDCls, 3, ppm):4.73—-4.70 (t, 1H3-H, Pro), 4.02-3.97 (t, 2ky-H, Pro), 2.48-2.41 (m, 2H;H, Pro), 2.40-2.31 (m,
2H, B-H, Pro), 3.66 (s, 3H, OCH 7.39 (s, 1H, NH, Trp. ring), 7.42-7.41(d, 1HpJ,r3.25 (m, 2H, Ch).

Synthesis of, 2-dihydro-3-methyl-2-oxoquinoxaline-6-carboxytiarboxylic acid(S1)

A warm solution of pyruvic acid (0.88 gm, 10 mmalas dissolved in 8 ml of rectified spirit and addedthe
solution of 3, 4-diaminobenzoic acid (1.52 gm, 1fhal) in 8 ml of rectified spirit. The resulting mixe was
refluxed for 1.5 h at 80°C temperature, add wateil @& slight cloudiness persists. After coolingixtare was
filtered and finally crude product was recrystalizirom aqueous ethanol.

White crystals; Yield: 72%; m.p. 295-296 °® (KBr, v, cm): 3467.38 (GH str., COOH), 3350.71 (NH str.),
3078.80 (CGH str., aromatic ring), 1506 (C-C Str., Aromatiag), 1036 (C-H bend.), 2864.49 8 str., CH),
1700.52 (C=0 str., COOH), 1681.69 (C=0 sfijNMR (300 MHz, CDC}, , ppm): 2.411 (s, 3H, CH| 7.293-
8.165 (m, 3H, aromatic H), 9.281 (s, 1H, aromatit)NL2.5 (s, 1H, COOH).

General procedure for synthesis of amino acid /tidepderivatives of 1,2-dihydro-3-methyl-2-oxoquialine-6-
carboxylic acid(S1la-f)

Amino acid methyl ester hydrochloride/dipeptide hytester {, 2, 3, 7a, 8a, 9a) (0.01 mol) was dissolved in THF
(75 ml) separately. To the solution of these conmgsy NMM (2.3 ml) was added at 0 °C and the reaatiixture
was stirred for 15 min. Compourgl (4.22 g, 0.01 mol) in THF (75 ml) and DCC (2.1 ggrev added to the above
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mixtures with stirring. After 36 h, the reactionxnire was filtered and the residue was washed Wik (25 ml).
Then, filtrate was washed with 5% NaHgC&nhd saturated NaCl solutions (15 ml). The orgémjer was dried over
anhydrous Nz50Q,, filtered and evaporated in vacuum. The crude yecbdvas recrystallized from a mixture of
chloroform anch-hexane followed by cooling at 0 °C.

Compoundsla

White crystals, yield 78%; m.p. 250-2519%&, (KBr, v, cmi): 3350.71 (NH str.); 3078.80 (&l str., aromatic ring);
1506 (C-C Str., Aromatic ring); 1036 (C-H bend 862.49 (CH str., CH); 1681.69 (C=0 str.3076, 3030 (w, CH
str., ring), 2926 (m, CH str., asym., aliph., §H828 (m, CH str., OC}), 1742 1205 (s, C-O str., ester), 732, 695
(s, CH bend., out-of-plane, monosub. rifNMR (300 MHz, CDC}, 5, ppm): 2.411 (s, 3H, Cit 7.293-8.165
(m, 3H, aromatic H); 9.281 (s, 1H, NH, Quinoxalnireg); 1.03(s, CH, Quinoxaline ring),7.66—7.61 (t, 2HM-H's,
Phe), 7.53-7.49 (t, 1hd-H, Phe), 4.09 (s, 3H, OGH

CompoundSib

White solid, yield 82%; m.p. 260-261°@R (KBr, v, cm*): 3350.71 (NH str.), 3078.80 (&l str., aromatic ring),
1506 (C-C Str., Aromatic ring), 1036 (C-H bend.862.49 (CGH str., CH), 3050 (C-H ring str.), 1670 (C=C ring
str.), 3300 (NH str.), 1640 (C=0 str.), 1240, (2968H methyl str.)’H NMR (300 MHz, CDC}, 6, ppm):4.09 (s,
3H, OCHy), 7.42 (d, 1H), 7.39 (d, 1H), 7.16 (d, 1H), 7.14 1#), 7.04 (t, 1H), 4.24 (t, 1H), 3.25 (m, 2H, gH
2.411 (s, 3H, Ck); 7.293-8.165 (m, 3H, aromatic H); 9.28 (s, 1H,,\piinoxaline ring).

CompoundSlc

White crystals, yield 78%; m.p. 247-248 9&; (KBr, v, cm?): 3350.71 (NH str.), 3078.80 (€l str., aromatic ring),
1506 (C-C str., Aromatic ring), 1036 (C-H bend.862.49 (GH str., CH), 3050 (C-H ring str.), 1670 (C=C ring
str.), 3300 (NH str.)3372 (OH str.), 2928, 2848 (m, @H1750 (s, C=0 ester), 1588, 1475 (m, skeletatlbaring),
1227 (s, C-O str., phenolic), 1272 (s;@str., ester)'H NMR (300 MHz, CDC}, d, ppm):5.40 (br. s, OH, Tyr),
4.09 (s, 3H, OCH), 4.13- 4.09 (m, 1Hg-H, Tyr), 4.12 (s, 3H, OC}}, 2.20-2.18 (d, 2H3-H, Tyr, J=7.15 Hz), 9.28
(s, 1H, NH, Quinoxaline ring), 1.24 (s, gHRuinoxaline ring), 7.8-7.6 (d, CH, Quinoxalinag).

Compoundsld

Brown solid, yield 74%; m.p. 310-311 °@ (KBr, v, cm?): 3123 (NH str., amide), 3052 (CH str., aromatic Yjng
1750 (C=0 strester), 1643 (C=0 str., amide), 1535 (NH bend. apiil269 (C-O str., ester), 710, 690 (CH bend.,
phenyl ring)."HNMR (300 MHz, CDC}, 8, ppm): 7.13-7.09 (t, 1Hp-H, Phe), 7.00-6.97 (t, 2H- H, Phe), 6.89 (s,
1H, NH), 6.86-6.84 (d, 2H] = 6.45 Hz,0-H, Phe), 6.55 (s, 1H, NH), 4.60- 4.48 (m, 24, Phe and Ala), 3.54 (s,
3H, OCH), 3.00-2.98 (d, 2H] = 5.9 Hz,p-H, Phe), 1.59-1.57 (d, 3H,= 4.2 Hz,B-H, Ala), 8.10 (s, CH, Quinoxaline
ring), 9.20 (s, NH, Quinoxaline ring).

Compoundsle

Yellow brown,yield 74%; m.p. 319-321 °QR (KBr, v, cm?): 3373 (OH str., Tyr), 3125 (NH str., amide), 308652
(CH str., rings),1645, 1638 (C=0 str., amide), 1896 bend, amide), 1390, 12720 str, ester), 825, 71695 (CH
def., rings)*HNMR (300 MHz, CDC}, 8, ppm): 8.10 (s, CH, Quinoxaline ring), 9.20 (s, Npluinoxaline ring), 1.24
(s, 3H, CH, quinoxaline ring), 7.51-7.47 (t, 2H, M; Phe), 6.92-6.88 (m, 3H, pi-Phe and H, Tyr), 6.86-6.84 (d,
2H, H-0, Phe, J=6.45 Hz, J=4.15 Hz), 6.80-6.78 (d, 2HnHFyr, J=7.45 Hz, J=5.1 Hz), 6.66 ( s, 1H, NH),5(8,
1H, OH, Tyr), 4.72-4.69 (g, 1Hy-H, Phe), 4.60- 4.56 (m, 1H:H, Tyr), 3.54 (s, 3H, OC}J, 3.02-2.76 (m, 4Hp-H,
Phe and Tyr).

Compounds1f

Dark brown solidyield 70%;m.p.325-326°C; IR (KBr, v, cm?): 3065, 3052 (CH str., rings), 2925, 2846 (CH str.,
asym. and sym., G 1749 (C=0 str., ester), 1645, 1638 (C=0 stridai 1587, 1479, 1476 (skeletal bands, rings),
1536, 1526 (NH bend., amide), 1272 (C-O str., s835, 710, 695 (s, CH def., rings), 3125 (m, NH, @mide).
"HNMR (300 MHz, CDC}, 8, ppm): 4.73—4.70 (t, 1Hs-H, Pro), 4.02-3.97 (t, 2Hi-H, Pro), 2.48-2.41 (m, 2H;H,
Pro), 2.40-2.31 (m, 2H3-H, Pro), 3.66 (s, 3H, OCHl 7.39 (s, 1H, NH, Trp. ring), 7.42-7.41(d, 1HpJr3.25 (m,
2H, CH,), 9.20 (s, NH, Quinoxaline ring), 1.24 (s, 3H, £ guinoxaline ring), 7.81-7.83 (d, CH, Quinoxalieg).
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General method for hydrolysis of amino acid /peptiterivatives of 1,2-dihydro-3-methyl-2 oxoquinoxed6-
carboxylic acid(S2a-f)

To a solution of the compour{®la-f) (0.01 mol) in THF-HO (1:1, 36 ml), LiOH (0.36 g) was added at 0 °CeTh
mixture was stirred at room temperature for 1 h thed acidified to pH 3.5 with 1N430,. The aqueous layer was
extracted with BO (3 x 25 ml). The combined organic extracts wetreddover anhydrous N8O, and concentrated
under reduced pressure. The crude products wergstalized from methanol and ether to afford hygred
peptide derivative§S2a-f).

CompoundS2a

White solid, yield 74%; m.p. 242-243°@ (KBr, v, cm*): 3350.71 (NH str.), 3078.80 (&l str., aromatic ring),

1506 (C-C Str., Aromatic ring), 1036 (C-H bend$62.49 (CH str., CH),3480 (OH str.),7/32, 695 (s, CH bend.,
out-of-plane, monosub. ring{HNMR (300 MHz, CDC}, 8, ppm): 2.411 (s, 3H, Cit 7.293-8.165 (m, 3H,
aromatic H); 9.281 (s, 1H, NH, Quinoxaline ring)P3(s, CH, Quinoxaline ring),7.66—7.61 (t, 2HmM-H's, Phe),

7.53-7.49 (t, 1Hp-H, Phe), 11.0 (s, 1H, OH).

Compounds2b

White crystals, yield 78%; m.p.255-256°R (KBr, v, cm): 3350.71 (NH str.), 3078.80 (& str., aromatic ring),
1506 (C-C str., Aromatic ring), 1036 (C-H bend.862.49 (GH str., CH), 3050 (C-H ring str.), 1670 (C=C ring
str.), 3300 (NH str.), 3450 (OH str’d NMR (300 MHz, CDC}, d, ppm):4.09 (s, 3H, OCh), 7.42 (d, 1H), 7.39
(d, 1H), 7.16 (d, 1H), 7.14 (d, 1H), 7.04 (t, 1K4)24 (t, 1H), 3.25 (m, 2H, Ci 2.411 (s, 3H, CkJ; 7.293-8.165
(m, 3H, aromatic H); 9.28 (s, 1H, NH, Quinoxalimeg), 11.0 (s, 1H, OH).

Compounds2c

White crystals, yield: 73 %; m.p. 240-241 9&, (KBr, v, cm?): 3350.71 (NH str.), 3078.80 (& str., aromatic
ring), 1506 (C-C Str., Aromatic ring), 1036 (C-Hrlak), 2864.49 (€H str., CH), 3050 (C-H ring str.), 1670 (C=C
ring str.), 3300 (NH str.)3372 (OH str.), 2928, 2848 (m, GH'H NMR (300 MHz, CDC}, J, ppm):5.40 (br. s,
OH, Tyr), 4.13- 4.09 (m, 1Hg-H, Tyr), 2.20-2.18 (d, 2H3}-H, Tyr, J=7.15 Hz), 9.28 (s, 1H, NH, Quinoxalineg),
1.24 (s, CH, Quinoxaline ring), 7.8-7.6 (d, CH, Quinoxalineg),11.0 (s, 1H, OH).

Compounds2d

Brown solid, yield 70%; m.p. 290-291 °@ (KBr, v, cm?): 3123 (NH str., amide), 3052 (CH str., aromatic Yjng
1643 (C=0 str., amide), 1535 (NH bend., amide}2380H str.), 710, 690 (CH bend., phenyl rint§NMR (300
MHz, CDCk, 8, ppm): 7.13-7.09 (t, 1Hp-H, Phe), 7.00-6.97 (t, 2Hin- H, Phe), 6.89 (s, 1H, NH), 6.86-6.84 (d, 2H,
= 6.45 Hz,0-H, Phe), 6.55 (s, 1H, NH), 4.60- 4.48 (m, 2K, Phe and Ala), 3.00-2.98 (d, 28z 5.9 Hz,3-H, Phe),
1.59-1.57 (d, 3HJ = 4.2 Hz,-H, Ala), 8.10 (s, CH, Quinoxaline ring), 9.20 [$H, Quinoxaline ring),11.0 (s, 1H,
OH).

Compounds2e

Yellow brown,yield 70%; m.p. 195-296 °GR (KBr, v, cm*): 3373 (OH str., Tyr), 3125 (NH str., amide), 308852
(CH str., rings),1645, 1638 (C=0 str., amide), 15861 bend, amide)*HNMR (300 MHz, CDC}, &, ppm): 8.10 (s,
CH, Quinoxaline ring), 9.20 (s, NH, Quinoxalineg)n1.24 (s, 3H, CH quinoxaline ring), 7.51-7.47 (t, 2H, -
Phe), 6.92-6.88 (m, 3H, H-Phe and H, Tyr), 6.86-6.84 (d, 2H, H; Phe, J=6.45 Hz, J=4.15 Hz), 6.80-6.78 (d, 2H,
H-m, Tyr, J=7.45 Hz, J=5.1 Hz), 6.66 ( s, 1H, NH),5%(8, 1H, OH, Tyr), 4.72-4.69 (q, 1k;H, Phe), 4.60- 4.56 (m,
1H, a-H, Tyr), 3.54 (s, 3H, OC}), 3.02-2.76 (m, 4HB-H, Phe and Tyr), 11.02 (S, 1H, OH).

Compounds2f

Dark brown solidyield 67%;m.p.312-313°C; IR (KBr, v, cm?): 3065, 3052 (CH str., rings), 2925, 2846 (CH str.,
asym. and sym., C 1645, 1638 (C=0 str., amide), 1587, 1479, 14keletal bands, rings), 1536, 1526 (NH bend.,
amide), 825, 710, 695 (s, CH def., rings), 3125NiH,str., amide)*HNMR (300 MHz, CDC}, §, ppm):4.73- 4.70 (t,
1H, 8-H, Pro), 4.02-3.97 (t, 2Hy-H, Pro), 2.48-2.41 (m, 2H-H, Pro), 2.40-2.31 (m, 2H-H, Pro), 3.66 (s, 3H,
OCHg), 7.39 (s, 1H, NH, Trp. ring), 7.42-7.41(d, 1H,p)r3.25 (m, 2H, Ch), 11.02 (S, 1H, OH)9.20 (s, NH,
Quinoxaline ring), 1.24 (s, 3H, GHquinoxaline ring), 7.81-7.83 (d, CH, Quinoxalimeg).
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Biological Screening

Anthelmintic studies

Anthelmintic activity studies were carried out agsithree different species of earthworis konkanensis
(ICARBC 211),P. CorethrusegICARBC 117) anckE. EugeniegICARBC 042) following Garg’'s method[10] at
2mg/ml concentration. Suspensions of samples wexgaped by triturating synthesized compounds (18D with
tween 80 (0.5%) and distilled water and the resglthixtures were stirred using mechanical stiroer30 min. The
suspensions were diluted to contain 0.2% w/v of sasnples. Suspension of reference drug, tiabetelaw@s
prepared with same concentration in a similar manHfeee sets of five earthworms of almost simdiaes (2 inch
in length) were placed in petri plates for 4 indandeter containing 50 ml of suspension of test daspnd
reference drug at room temperature. Another sdivefearthworms was kept as control in 50 ml susfmen of
distilled water and Tween 80 (0.5%). The paralyzng death time were noted and their mean was lagécufor
triplicate sets. The death time was ascertainggldming the earthworms in warm water (50°C) whitiimslated the
movement, if the worm was alive. The results ohelmintic studies were presented in (Table 1).

Antibacterial Studies

The synthesized compoundSla-f and S2a-f) were screened for their antibacterial activity ingatwo gram
positive bacterial strainB. Subtilis(NCIM 2063),S. AureugNCIM 2079) and two gram negative bacterial strains
P. AeruginosaNCIM 2034),K. PneumonigNCIM 2011) by using modified Kirby-Bauer disc diffion method
[2]. MIC values of test compounds were determingdute dilution technique [1]. All the synthesizeaimpounds
were dissolved separately to prepare a stock solubf 1 mg/ml using DMF. Stock solution was asegiljc
transferred and suitably diluted with sterile braottedium to have seven different concentrations aafhetest
compound ranging from 200 to 3ufy/ml in different test tubes. All the tubes weredunlated with one loopful of
one of the test bacteria. The process was repedtiedlifferent test bacteria and different samplasgbes inoculated
with bacterial cultures were incubated at 37 °C I8rh and the presence/absence of growth of bactesis
observed. From these results, MIC of each test comg was determined against each test bacteriuspofe spore
suspension in sterile distilled water was prepdirexh five-days-old culture of the test bacteriawimg on nutrient
broth media. About 20 ml of the growth medium wassferred into sterile petri plates and inoculatét 1.5 ml
of spore suspension (spore concentration- 6 %spores mt). Filter paper disc of 6 mm diameter and 2 mm
thickness was sterilized by autoclaving at 121°8 §$ig) for 15 min. Each petri plate was dividetbi®d equal
portions along the diameter to place one disc. §lklisc for test sample were placed on three patiogether with
one discs with reference drug gatifloxacin andsz dinpregnated with solvent (DMF) as negative aanifest and
reference drugs were tested at concentration qigl@l. The petri plates inoculated with bacterialtates were
incubated at 37 °C for 18 h. Diameters of zonenbihition (mm) were measured and the average dienmef test
samples were calculated in triplicate sets. Thendtars obtained for the test sample were compai#d that
produced by standard drug gatifloxacin. The resaflantibacterial studies were presented in (Tahple

Antifungal studies

Serial plate dilution method [8] was used in thesgnt study for the assessment of antifungal &ctagainst
diamorphic fungal strain€. Albicans(MUCC 29), A.niger (MUCC 29) and two cutaneous fungal straMs

audouinii (MUCC 545) andl. Mentagrophyte§MUCC 665). MIC values of test compounds were deieed by
employing the same technique as used for antibacttudies using DMSO in place of DMF and tubescirated
with fungal cultures were incubated at 37 °C fold&fter incubation, the presence/absence of diafithe fungi
was observed and MIC of test compounds was detedrdgainst each fungal strains. A spore suspeirsioormal
saline was prepared from culture if test fungi abairaud’s broth media. After transferring growtadinm, petri
plates were inoculated with spore suspension. Alitging, wells were made using an agar punch astdstamples,
reference drug and negative control were placddtielled wells in each petri plate. Test samf&s-f and S2a-f)

along with reference drug (griseofulvin) were tdsée 10ug/ml. The petri plates inoculated with fungal cudts
were incubated at 37 °C for 48 h. Antifungal atyiwvas determined by measuring diameters of zorighilbition

(mm) in triplicate sets. The diameters obtainedtfar test sample were compared with that produgestdndard
drug griseofulvin. The results of antibacterialdies were presented in (Table 3).

RESULTSAND DISCUSSION
The field of synthesizing customizable peptide nkas considered as an attractive field in modity discovery

and proteomic research, it allowed the developroéntseful molecules and derivative of biologicaeirest. The
synthetic sequence is relatively convenient, ctingjof steps of protection, coupling and depratectwhich upon
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repetition would produce the desired peptide. Basethis, the process of producing customizableptigde chain
was initiated first, followed by the addition of f@axaline derivative (S1) in later stage.

Boc-Dipeptide methyl esters (compound®, scheme 1) were prepared by coupling Boc-amino acids with the
respective amino acid methyl ester hydrochloridgagidicyclohexylcabodiimide (DCC) as coupling agend N-
methylmorpholne (NMM) as base according to bodayzskd bodanzsky procedure with some suitable
modifications [3]. Deprotection of the dipeptidesofipounds7-9) at the amino end was done by using
trifluoroacetic acid (TFA) to get Ala-Phe-OMe&a), Phe-Tyr-OMeg8a) and Pro-Trp-OM€9a). Later,1,2-dihydro-
3-methyl-2-oxoquinoxaline-6-carboxylic ac{®l) was prepared by refluxing equal milimoles of pyweicid and
3,4-diaminobenzoic acid in rectified spirit. Subsently, the compoundS{) was coupled with different amino
acids/dipeptide methyl esters by using DCC/Triethyihe (TEA) in THF to get the peptide derivatiy&ia-f)
respectively gcheme 2).

Furthermore, synthesized compour{@a-f) were hydrolyzed by stirring with LiOH to yield cesponding acid
derivatives(S2a-f) respectively. All the structures of newly syntlzesi peptide derivatives were confirmed by IR,
"HNMR spectral analysis.

Coupling reaction was accomplished and confirmedgpearance of bands of medium and strong inteasitg60-
1630 cmt* (C=0 str., amide | band), 1536-1520t(N-H def., amide Il band), 1200-1210 ¢rC-O str., ester) and
1536-1520 cn in IR spectra of all dipeptide methyl esters. Tisisfurther confirmed by appearance of broad
singlets at 9.98-6.25 ppm (for imino proton of C®+Koiety) in"HNMR. The deprotection of dipeptides at amino
terminal was indicated by disappearance of singlets.55-1.50 ppm (for nine protonstebutyl group).Structure
of CompoundgSla-f) were confirmed by appearance of bands at 1500-t450(-C=N str., Quinoxaline ring),
1200-1210 ci (C-O str., ester), 1536-1520 ¢nfN-H def., amide Il band) and presence of aromdtigs in
structures of compounds was confirmed by strongobpiane deformation bands (C-H bending) at 886-8@i".
Moreover, the structures of compounds were alsdircoed by appearance of broad singlet at 9.98-@2% (for
imino proton of CO-NH moiety) itHNMR. The structure of compoungS2a-f) was confirmed by thappearance
of bands of medium and strong intensity at 330-2300 (O-Hstr., COOH) and 1760-1650 ¢njC=0str., COOH)
and disappearance of bands at 1273-1262 @rO str., ester) in IR spectra of compounds, ifsirther confirmed
by appearance of broad singlets at 9.72-9.80 ppno(fe proton of Hydroxyl group).

L-Phe Phe-OMe L-Ala Boc-Ala
@ o ®) )
L-Tyr D Tyr-OMe L-Phe —_— Boc-Phe
@) (5
L-Trp Trp-OMe L-Pro Boc-Pro
(©)] (6)
Boc-Ala 4+ Phe-OMe Boc-Ala-Phe-OM Ala-Phe-OMe
(CD) @® @ (d) (72
Boc-Phe 4+ Tyr-OMe ﬁ» Boc-Phe-Tyr-OM - = Phe-Tyr-OMe
® 2 ® (8a)
Boc-Pro 4 Trp-OMe Boc-Pro-Trp-OMe Pro-Trp-OMe
® S C) (9a)

Scheme 1. Stepsfor the synthesis of different amino acid/dipeptide methyl esters
Reagents and conditions: (a)Thionyl chloride, MethlaReflux, 8h; (b) Iso-propanol, NaOH, B&x (c) DCC, NMM, CHGJ, r.t., 36 h; (d) TFA,
CHC|3, r.t., 1h.
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o
NH,
A N CHs
HO oH HO S
+
NH,
(e)
—
© o N o

3,4-diaminobenzoic acid

Pyruvic acid

MeO——X

THF:H0 (1:1), LiOH

o
)l CHg
HO——X Ni\(
N o

(S2a-f)

X = amino acid/dipeptides
Sla: X=Phe, Slb: X=Trp, Slc: X=Tyr,
Sld: X= Ala-Phe, Sle. X=Phe-Tyr, S1f: X=Pro-Trp

[e]

(s1)

H-X-OMe
DCC, NMM

N CH,
i\(
N o

(S1a-f)

Scheme 2. Chemical synthesisfor the different amino acid/di-peptide derivatives of 1,2-dihydro-3-methyl-2-oxoquinoxaline-6-car boxylic

acid (Sla-f) and (S2a-f). Reagents and conditions: (€) rectified spirit, reflux 1.5 h.

All the peptide derivativeéSla-i andS2a-f) showed moderate to good anthelmintic activity (€ah at 2mg/ml in
Tween 80 (0.5%) and distilled water. Comparisommhelmintic activity data revealed that the commuta(S2a-f)
showed more potent anthelmintic activity comparedcompounds(Sla-f). S2f and S1f are most active and
possessed higher activity agaivktkonkanensis. corethrusesndE. Eugenieaspecies in comparison to standard
drug and compoundSle and S2e and S2d showed anthelmintic activity comparable to thatstdndard drug

tiabendazole.

Table 1. Anthelmintic activity data of synthesized compounds (Sla-f andS2a-f)

Compound Earthwor m species
M. konkanensis P. corethruses E. eugeniea
Mean Mean Mean Mean Mean Mean
paralyzing death paralyzing death paralyzing death
time (min}  time (min}  time (min}  time (min}  time (min}  time (miny
Sla 40.38+0.52 5258+059 4257+0.26 540612 39.25+0.23 49.34+1.62
Sib 36.56+0.28 42.56+0.45 34.65+0.44 4228¥0 35.67+0.82 42.21+0.82
Slc 42.34+059 5540+084 41.17+0.88 55008 40.73+0.49 51.54+0.93
Sid 4468+0.12 5259+0.72 4455+0.23 54.081¥ 4149+0.32 51.28+044
Sle 24.22+0.21 3548+0.16 29.35+0.65 37.064 2545+0.58 34.34+0.62
Sif 33.25+0.44 5052+043 33.22+024 578042 3459+0.41 37.10%0.60
S2a 20.15+0.52 29.29+0.76 26.04+0.12 37.0664¢ 24.38+0.69 35.12+0.71
S2k 40.29+089 53.27+0.9 39.61+0.2 50.39+0.2 39.80+0.8 49.24+05
S2c 40.54 +0.83 52.18+0.28 40.47+0.47 52028 37.44+0.89 47.08+0.38
S2d 2428 +0.67 36.46+0.28 29.14+0.23 38858 26.34+0.56 37.30%0.49
S2¢ 26.04+05 38.28+0.77 30.10+0.3 38.29+0.3 2750+05 36.02+0.6
Saf 27.23+0.56 38.23+0.38 28.60+0.33 40.3237 30.22+0.75 38.45+0.48
Control - - - - - -
tiabendazol 13.85+0.6 22.85+0.5 17.82+04 29.60+0.2 1354+04 24.05+0.6

“Data are given as mean +S.D. (n=3)

Comparison of antibacterial (Table 2) and antifun@able 3) screening data suggested that all trepounds
(Sla-f) and(S2a-f) exhibited maximum activity against gram-negatieeteriaP. aeruginosak. pneumoniaend
pathogenic fungC. albicans A. nigerwhereasS. aureusandM. audouinii are found to be least sensitive bacterial
and fungal strains. Compoun&gf, S2d, Sif and Slb are most active againBt aeruginosa B.subtilisand C.
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albicansin comparison to standard drugs atuig@ml in DMF and DMSO, respectively. However, compdsS2d,
S2e, S1f possessed good antifungal activity agaiAstniger CompoundS2f possessed high antibacterial and
antifungal activity as compared to other derivagive

Table 2. Antibacterial activity of compounds (Sla-f Jand (S2a-f) against different pathogenic bacterial strains

Compound Diameter of zone of inhibition (mm)
Bacterial strains
B. subtilis  S. aureu: P. aeruginosi K. pneumonia

Sla 13 (6 11 (125 22 (6, 17 12.5,
Slb 14 (12.5) 9 (25) 23 (6) 17 (12.5)
Slc 10 (6) 9 (12.5) 20 (6) 14 (12.5)
sid 14 (6) 10 (12.5) 19 (12.5) 15 (25)
Sle 13 (12.5) 8 (25) 20 (6) 16 (25)
Sif 14 (6) 10 (12.5) 20 (6) 18 (12.5)
S2a 16 (6) 13 (12.5) 27 (6) 25 (6)
S2b 16 (6) 13 (12.5) 23 (6) 16 (6)
S2c 17 (6) 13 (25) 24 (12.5) 17 (6)
S2d 16 (12.5) 11 (12.5) 22 (6) 18 (6)
S2e 14 (6) 11 (25) 21 (6) 19 (6)
Sof 18 (6) 10 (12.5) 24 (6) 20 (6)
Control - - - -
Gatifloxacin 20 (6) 20 (12.5) 25 (6) 19 (12.5)

Values in bracket are minimal inhibitory concenioat (MIC) values j(g/ml)

Table 3. Antifungal activity of compounds (Sla-f and S2a-f)

Compound Diameter of zone of inhibition (mm)
Fungal strains
C. albicans M. audouinii  A. niger T. Mentagrophytes

Sla 16 (6) 9 (25) 17 (12.5) 13 (6)
Sib 15 (125 18 (12.5 15 (125 12 (125
Slc 18(6) 10 (25) 16 (25) 12 (6)
Sid 16 (12.5) 8 (25) 16 (12.5) 13 (6)
Sle 16 (6) 9 (12.5) 14 (12.5) 13 (6)
Sif 19 (25) 10 (6) 19 (25) 9 (25)
S2a 18 (6) 10 (25) 14 (12.5) 13 (6)
S2b 16 (6) 11 (12.5) 15 (25) 15 (6)
S2c 17 (6) 11 (12.5) 15 (12.5) 13 (6)
S2d 18 (6) 12 (12.5) 17 (12.5) 15 (6)
S2e 19 (6) 11 (6) 17 (12.5) 15 (6)
Sof 20(6) 11 (6) 16 (12.5) 17 (6)
Control - - - -
Griseofulvin 20(6) 17 (6) 18 (12.5) 20 (6)

Values in bracket are minimal inhibitory concenioatMIC values j(g/ml).
CONCLUSION

This study reported the successful synthesis l&f tibmpoundssia coupling reaction in good yield. For peptide
coupling, employing DCC/NMM reagent in THF solvgmbved to be good coupling method both economicaily
yield wise. The synthesized compounds showed mtel&magood antimicrobial activity against all testaicrobial
strains excepS. aureusand M. audouinii The presence of quinoxaline nucleus in the peptierivatives confers
greater antibacterial activity. Gram-negative baatproved to be more sensitive in comparison tngpositive
bacteria towards peptide derivatives. The resuitanthelmintic studies indicated good level of wtyi for the
synthesized peptide derivatives when compareddastidndard drug, tiabendazole. Greater anthelnawtigity was
measured in derivatives having Tryptophan constitiretheir amino-acid chain.
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