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ABSTRACT

The present study describes designing of PolycanpBnand its N-methylated analog by retrosynthetmalysis.
Synthesis of the titled compounds was then caoigdy solution phase technique. The structurdefsynthesized
compounds was confirmed by MR, NMR,*C NMR, Mass and elemental analysis. The compourds evaluated
for antimicrobial, antifungal and antioxidant adtly. From the results of biological activity it wasncluded that
newly synthesized compound possessed very goaottyaetjainst Gram positive bacteria and moderatéivity
against Gram negative bacteria and pathogenic fumbe N-methylated analog of Polycarponin B shoinetkase
in the antimicrobial and antioxidant activity in mgarison with Polycarponin B.
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INTRODUCTION

Owing to the different pharmacological activitiesspessed by various cyclic peptides, synthesisifrally active
cyclic peptides has attracted much attention ofrésearchers. Keeping in view of significant bidbady activities
exhibited byvarious cyclic peptides[1-5], as a mdrbngoing study, an attempt was made towardsyhéhesis of
Polycarponin B a cyclic octapeptide, cyclo (-Glg-Nal-Leu-Val-Gly-Leu-Pro) isolated from the whabants of
polycarpon prostratufi®]. As N-methylation of cyclic peptides was foubd show increase in the biological
activity, N-methylated analog of Polycarponin B walso synthesized[9,10]. The synthesized compouvele
tested for antimicrobial and antioxidant activity following standard protocol. The compounds hagb ahown
very good activity against gram positive bacteriar&l moderate activity against pathogenic fungtamparison
with benzyl penicillin and fluconazole, as standarte synthesized compounds had also shown godaitant
activity and N-methylated analog had shown potetividy in comparison with Polycarponin B.

EXPERIMENTAL SECTION
All the amino acids and other chemicals requirectdaary out the synthesis were purchased from Spautm
Limited (Mumbai, India). Melting points were detarmad by using SYSTRONIC digital melting point apgias.

The chemical structures of newly synthesized comgswere confirmed by means of spectral as wellemental
analysis. The IR spectra were run on JASCO 410RFfectrophotometer using a thin film supportedk@r
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pellets or utilizing chloroform and NaCl celf$d NMR and™*C NMR spectra were recorded on Bruker AC NMR
spectrometer using DMSOas a solvent. The massrapedf the cyclopeptide was recorded on JMS-DX BR&s
spectrometer operating at 70 eV by ESIMS/MS.

In order to carry out the total synthesis of cyelptide, Polycarponin B, cyclo (-Gly-lle-Val-Leu-\f@lly-Leu-Pro),
it wasdisconnected into four dipeptide units thiouetrosynthetic analysis. The four dipeptide ufits2,3,4) were
then prepared by coupling Boc- amino acids witlpeetive amino acid methyl ester hydrochlorides sinag DIPC
as coupling agent. The dipeptide units were thexinagpupled together to get tetrapeptides (5, bg fBtrapeptides
were coupled to get linear octapeptide (7), whi@swhen cyclized by using p-nitro phenyl ester m@ff] to get
titted compound(8). The ester group was removedubiyng LIOH, before cyclization. The analog of €l
compound was prepared by N-methylation at valinéobgwing standard protocol[10].

Antimicrobial activity

The synthesized compounds were screeimeditro for its antibacterial and antifungal activity bying disc
diffusion method and tube dilution technique. Thectbrial strains Staphylococcus aureusacillus subtilis
Escherichia coli Pseudomonas aeurogingsand fungal strainsQandida albicansand Aspergillus niger)were
obtained from the national collection of industmaicro-organisms (NCIM), branch of national cherhiedoratory
(NCL) Pune, India.

For the disc diffusion method, the activity studiesre carried out according to modified Kirby-Bauweethod[11].
Benzyl penicillin and fluconazole were used as ddads against bacterial and fungal strains, rebmbgtat a
concentration of50 pg/ml. Nutrient broth and Sakswagar were used as a medium and dimethylformafDisiE-)
was used as a solvent control for carrying outatttévity. After preparation of the disc, allowed stand for 24 h
at37. The zone of inhibition, observed around the disker incubation, was measured.

Compound inhibiting growth of microorganisms wasgher tested for minimum inhibitory concentratidviiC). A
solution of the compound was prepared in DMF asérées of doubling dilutions prepared with stepipettes so
as to get the conc. from 500-62.5ug/ml. To each skries of sterile stoppered test tubes, a stdnddume of
nutrient broth medium was added. A control tubetaiming no antimicrobial agent was included. Thecuium
consisting of an overnight broth culture of micrganisms was added to separate tubes. The tubesneebated at
37%or 24 h and examined for turbidity. The tube whilghest dilution showing no turbidity was the oma@ining
compound with MIC. Screening data of antibacteaiadl antifungal activity revealed that the synthetptide and
its analogue are found to be active. The resuétshown in Tables 1 and 2.

From the results of biological activity it was ctuaed that newly synthesized compounds possessgdgeed
activity againstB. subtilis and S.aureu@Gram positive bacteria) and moderate activity agfaE. coli and P.
aeruginosa Gram negative bacteria) and pathogenic fungi. Thadthylated analog of Polycarponin B showed
more antimicrobial and antioxidant activity in coanigon with Polycarponin B.

Antioxidant activity[12]:

DPPH radical scavenging activity:DPPH is characterized as a stable free radicalrhye of the delocalization of
the spare electron over the molecule as a wholdlendelocalization of electron also gives ris¢ht® deep violet
color, characterized by an absorption band in ethsolution centered at about 517 nm. When a soiutf DPPH
is mixed with that of a substrate that can donatgdrogen atom, then this gives rise to the reddoad with the
loss of this violet color.

In order to evaluate the antioxidant potential tiylo free radical scavenging by the test sampleschiange in
optical density of DPPH radicals was monitored.

The effect of synthesized compound on DPPH radieca assayed using the method of Mensor et al (2008

methanolic solution of 0.5ml of DPPH (0.4mM) wasled to 1 ml of the different conc. of synthesizedhpound
and allowed to react at room temperature for 30utein Methanol served as the blank and DPPH in aneth
without test compound served as the positive canifter 30 min, the absorbance was measured atréi&nd
converted into percentage radical scavenging agiia follows.

% scavenging activity =A control — A sample x 100
cAntrol
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Where A control = absorbance of DPPH in methanol
A sample= absorbance of Sample/ standard+ DPPHhametl

The results for antioxidant activity are shown ables 3

Scheme 1: Synthetic route for Polycarponin B and & analog
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For Poly B, R=H andVhere: a= DIPC, NMM, CHC}{, RT, 24h,
For analog, R= CHb=TFA, NMM, RT, 1h,

c= LiOH, THF: H,0(1:1), reflux, 15 mins

d=pnp-, CHC}, RT, 12h,

e= NMM, CHC}, 0°C, 7days

RESULTS AND DISCUSSION

Spectral Data:

1) Polycarponin B:

Physical state Colorless solid needles

IR Data: shows peak at 290 and 1640 twhich is characteristic peak of amino and amidéaayl group
FABMS showed M ion peak at/z749, which matches to the molecular formubaHg,OsNg
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13C NMR: showed presence of eight amide carbonyl signals

8170.4(C=0 of Gly)p44.9 (Gr of Gly), 5169.3 (C=0 of Gly), 44.9(Gx of Gly,), 3173.4 (C=0 of Pro)59.7 (G of

Pro),5 29.7 (B of Pro),d 26.5(C of Pro),8172.5(C=0 of 1le}360.2(Gx of lle), 5 36.9 (B of lle), 5 25.6, 16.4 (¢

of 11e),6171.1(C=0 of Valp61.9(Gx of Vval), 6 30 (B of Val), 8 19.1, 19.7 (¢ of Vval)6172.7(C=0 of
Val,),562.7(Gx of Vab), 3 30.9 (B of Val,), 5 19.3, 19.6 (€ of Val,),6171.4(C=0 of Leup50.1(Gx of Leu),6 41.1
(Cp of Leu),d 25.2 (G of Leu)p173.4(C=0 of Lep),653.7(Gx of Lew), & 42.4(@ of Lew), 825.6(Cy of Lew).

'H NMR: showed seven amide N-H signals

810.20, (HN of Gly),8 4.46 (dd, H of Gly),  3.97 (dd, Hx of Gly), 8 9.53 (dd, HN of Gly), & 4.79 (dd, Hu of
Gly,), 8 4.74 and 2.08, 1.92 @51 HB and Hof Pro),5 8.87 (HN of lle), 8 4.6 and 2.3@Ha, HBof lle), 5 8.42, 4.41,
1.04( HN, Ha, and H of Val), 6 9.4, 4.6, 2.04( N, Ha, and H of Val,), 3 7.69 d, 5.3, 2 ( N, Ha, and H of
Leu) 8.69d, 7.1, 3.1( N, Ha, and H of Lew)

Elemental Analysis: C: 63.12, H: 12.19, N: 12.69,10.59

2) Polycarponin B analog:

Physical state:Colorless solid needles

IR Data: shows peak at 290 and 1640 tmhich is characteristic peak of amino and amid@aayl group. It also
showed strong peak at 1695which is characteristédk fior N-CH stretch.

FABMS showed M ion peak at/z764, which matches to the molecular formulgHzsOsNs

3C NMR: showed peak 888.8 (3H, N-CHof Val) which characterizes substituted methyl grou

8170.1(C=0 of Gly)p 44.6 (G of Gly), 3169 (C=0 of Gly), 45.1(Cr of Gly,), §173.6(C=0 of Pro)§59.9 (G of
Pro),5 29.9 (@ of Pro),d 26.6(G of Pro), 8172.8(C=0 of lle)}60(Cu of lle), & 37(DB of lle), d 25.8, 16.6 (¢ of
lle),5170.9(C=0 of Val}61.9(Gx of Val), 5 30 (3B of Val), s 19.3, 19.6 (€ of Val),5172.6(C=0 of Val),562.6(Gx
of Valy), 6 30.7 (@ of Val,), 6 19.3, 19.7 (€ of Val,),6171.1(C=0 of Leup50.4(Gx of Leu),d 41 (B of Leu),d
25.3 (G of Leu)p173.6(C=0 of Le),553.5(Cx of Lew), § 42.4(( of Lew),

'H NMR: showed peak &t 2.9(3H, N-CH of Val) which characterizes substituted methyl grou
8 10.21, (HN of Gly),5 4.44 (dd, H of Gly), 8 3.96 (dd, Hx of Gly), & 9.55 (dd, HN of Gly),5 4.78 (dd, Hu of
Gly,), 8 4.74 and 2.06, 1.92 (K1HB and H of Pro)g 8.88 (HN of lle)

8 4.6 and 2.3@Ha, Hpof lle), 6 8.44, 4.42, 1.03( N, Ha, and H of Val), § 9.2, 4.4, 2.02( N, Ho, and H of Valy),
87.66d,5.1, 2 (N, Ha, and H of Leu)p 8.66 d, 7.2, 3.3( N, Ha, and H of Lew)

Results of Biological Activity:

Table No.1: Results of Antimicrobial activity by usng Disc diffusion method

Compound _ Diameter of zone of in_hibition _ _
S.aureus, | B.subtilis, | E.coli, | P.aeuroginosa | C. Albicans | A. Niger
Poly B 20 13 10 11 14 12
analog of Poly B 22 15 12 12 15 14
Benzyl Penicillin 25 15 16 17 - -
Fluconazole - - - - 20 18
DMF - - - - -

Table No.2: Results of MIC for the test compoundsyusing Tube dilution technique

Minimum inhibitory Concentration

Compound S.aureus, | B.subtilis, | E.coli, | P.aeuroginosa | C. Albicans | A. Niger
Poly B 62.5 62.5 125 250 500 500
analog of Poly B 31.25 62.5 62.5 250 250 250
Benzyl Penicillin 0.95 1.9 3.9 62.5 - -
Fluconazole - - - - 15.6 15.6
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Table No.3: Results of Antioxidant activity by usig DPPH method

Compound % inhibition
Conc (pg/ml) 50 100 150 200 250 | IC50
Poly B 11.28| 16.25| 20.12 | 26.45| 30.78 | 446.77
analog of Poly B| 10.28 14.54 | 20.25| 26.78 | 31.47 | 419.46
Ascorbic acit 25.4¢ | 36.2 | 47.37 | 55.41 | 63.31 | 182.8¢

Fig. 1: DPPH radical scavenging activity of syntheésed compounds in comparison with standard
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CONCLUSION

The designed compounds have been synthesizedyaaith yield by using solution phase synthesis. Hn¢hesized
compounds had shown very good activity against gpasitive bacteria’s and moderate activity. The poonds
had also shown good antioxidant activity and N-mjletied analog had shown potent activity in comparisvith
Polycarponin B. Synthesis of N- methylated analofythe parent molecule may lead to the developroémbore
active analog.
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