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ABSTRACT

The dichloromethane extract of the air-dried leawdsFicus nervosa afforded lupenon®, (5-friedelinol @),
squalene ), p-sitosterol @) and a mixture otycloeucalenolg), lupeol ), a-amyrin (7), andg-amyrin @). The
structures of1-8 were identified by comparison of théi and/or*C NMR data with those reported in the
literature.
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INTRODUCTION

Ficus nervosas grown at the De La Salle University, Manila camps an ornamental tree. As part of our
continuing studies on the chemical constituenttre¥s belonging to the genkgus,the chemical constituents of
the leaves of. nervosawere investigated. There is only one reportedyston the chemical constituents Bf
nervosawhich reported the isolation of two new pyranocotimg 3-hydroxyxanthyletin and 3-methoxyxanthyletin
along with 22 known compounds: coumarins, flavonb&nzenoids, steroids suchfasitosterol and stigmasterol,
and a triterpenoid, oleanolic acid from the rodtl [Our research group studied the chemical constisuehsix
Ficus species, four of which are endemic to the Philippin The isolation of a new neohopane triterpehar
furanocoumarin derivatives, bergapten and oxypeamiedhydrate [3] which exhibited antimicrobial pespes
from a local collection oFicus pumilahas been reported. In another study, the isolaifcsqualene, polyprenol,
B-amyrin fatty acid esterg-amyrin acetatef-amyrin acetate, lupeol fatty acid ester, lupenavleanone, and
ursenongfrom the leaves oFicus pseudopalmand lutein, lupeol acetat@;carotene, phytolg-amyrin fatty acid
ester, squalene, polyprendb-amyrin fatty acid esterp-amyrin acetate,f-amyrin acetate p-sitosterol and
stigmasterol from the leaves @ficus ulmifolia which are endemic to the Philippines were also mepo[4].
Recently, chemical investigation of the dichlordhame extracts of the air-dried leaved-afus triangularisand a
Philippine endemic tredsicus linearifolialed to the isolation of Xi120-epoxyurs-14-en{8yl acetate-amyrin,
a-amyrin, squaleng}-sitosterol, stigmasterol, polyprenol, linoleic &end lutein fronF. linearifolia and ergosta-
6,22-dien-3,5,8-triol, ergosterol, taraxerol, ##%(29)-ene, squalenpssitosterol, stigmasterol, polyprenol, linoleic
acid and lutein fronk. triangularis[5]. Furthermore, another endemic tréesus odorataaffordedp-sitosteryl-3-
glucopyranoside-83-palmitate, squalene, lutein;amyrin acetate, lupeol acetate, ghdarotene. B-sitosteryl-3-
glucopyranoside-83-palmitate exhibited cytotoxicity against AGS deie with 60.28% growth inhibition [6].
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Fig. 1. Chemical constituents of F. nervosa leaves. lupenone (1), p-friedelinol (2), squalene (3), B-sitosterol (4), cycloeucalenol (5), lupeol
(6), a-amyrin (7) and g-amyrin (8)

A recent study reported that phytochemical scregmifhthe bark extract of. nervosashowed the presence of
alkaloids, glycosides, sugars and carbohydratepeteids, anthocyanins, saponins, quinones, remsnoids,
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tannins, and phenolic compounds [7]. The resultprefiminary phytochemical studies confirmed thegence of
alkaloid, carbohydrate, glycoside , steroid, pmgtéannin, terpenoid, flavonoid and phenol in tidooform leaf
extract ofF. nervosa[8]. Another study investigated the effect of dthgetate and ethanolic leaf extractsFof
nervosawhen administered to alloxan monohydrate inducedelic albino rats. The results showed that the
ethanolic extract at a dose of 250mg/kg BW hasifsigimt antihyperglycemic effect [9]. The anti-afcactivity of
chloroform, ethyl acetate and ethanolic extractg.afervosabark in Winstar albino rats was also investigafgte
results indicate that the ethanolic extract 200mgfignificantly decreased the volume of gastrid agcretion, pH,
free acidity, total acidity and ulcer index withspect to standard. The anti ulcer activityFofnervosacould be
mainly due to the modulation of defensive factémr®ugh an improvement of gastric cytoprotection padly due
to acid inhibition [10]. Moreover, the ethanol edt (500 mg/kg, p. 0.) of. nervosaexhibited a remarkable
hepatoprotective activity against paracetmol indubepatotoxicity as judged from the serum markerslifer
damage [11].

We report herein the isolation and identificatidiupenone 1), p-friedelinol (2), squalene3), B-sitosterol 4) and a
mixture of cycloeucalenoly, lupeol 6), a-amyrin (7) andp-amyrin @) from the dichloromethane extract of the
air-dried leaves of. nervosaFig. 1).

EXPERIMENTAL SECTION

General Experimental Procedure

NMR spectra were recorded on a Varian VNMRS spewgter in CDCJ at 600 MHz for'H NMR and 150 MHz
for °C NMR spectra. Column chromatography was performit silica gel 60 (70-230 mesh). Thin layer
chromatography was performed with plastic backedegl coated with silica gebdz and the plates were visualized
by spraying with vanillin/HSQ, solution followed by warming.

Sample Collection and I solation

The sample used in this study was collected fraerth La Salle University, Manila campus in Marci20 It was
authenticated abicus nervosaHeyne at the Botany Division, Philippine NatioMuseum, Intramuros, Manila,
Philippines.

The CHCI, extract of the air-dried leaves (300 g)Fofnervosawas ground in a blender, soaked in,CH for three
days and then filtered. The filtrate was concaattainder vacuum to afford the crude extract (I).@hich was
chromatographed in increasing proportions of aationCHCIl, at 10% increment. A glass column 18 inches in
height and 1.0 inch internal diameter was usedHerfractionation of the crude extracts. Five ifitd#lr fractions
were collected. Fractions with spots of the s&nealues were combined and rechromatographed in pppte
solvent systems until TLC pure isolates were ole@inA glass column 12 inches in height and 0.5 imternal
diameter was used for the rechromatography. Twlbliter fractions were collected. Final purifigahs were
conducted using Pasteur pipettes as columns. @lilgenfractions were collected.

The 10% acetone in GBI, fraction from the chromatography of the crude aotttwas rechromatographed (3x) in
petroleum ether to affor8 (8 mg). The 30% acetone in @El, fraction from the chromatography of the crude
extract was rechromatographed (4x) in 7.5% EtOApetroleum ether to afford (25 mg) after washing with
petroleum ether. The 40% acetone in,CH fraction from the chromatography of the crude aottrwas
rechromatographed (3x) in 7.5% EtOAc in petroledheeto afford a mixture d5-8 (15 mg) after washing with
petroleum ether. The 50% acetone in ,CH fraction from the chromatography of the crude a&ottrwas
rechromatographed (5%) in 15% EtOAc in petroleuhreeto afford2 (5 mg) and4 (7 mg) after washing with
petroleum ether.

RESULTSAND DISCUSSION

The dichloromethane extract of the air-dried leaveB. nervosaafforded lupenonelf, p-friedelinol @), squalene
(3), p-sitosterol 4) anda mixture of cycloeucalenob), lupeol @), a-amyrin (7), B-amyrin @) in a 1:1:1:0.5 ratio.
The ratio of the triterpenes in the mixture was uted from the'H NMR spectrunintegrations in the olefinic
region, e.g.8 5.16 @-amyrin) [12],8 5.11 @-amyrin) [12],8 4.54 and 4.75 (lupeol) [13] an® 4.64 and 4.67
(cycloeucalenol) [14, 15]For the cycloeucalenol, the integrations for thelagropyl protons aé 0.54 and 0.32
[14, 15] were also considered.
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The structures of1-8 were identified by comparison of théld and/or'*C NMR data with those reported in the
literature for lupenonelj [13], B-friedelinol ) [16], squalene 3) [17], B-sitosterol 4) [18] and a mixture of
cycloeucalenolf) [14, 15], lupeol §) [13], a-amyrin (7) [19] andp-amyrin @) [19].

CONCLUSION

The dichloromethane extract of the air-dried leaveB. nervosaafforded lupenonelf, p-friedelinol ), squalene
(3), B-sitosterol 4) and a mixture of cycloeucalend)( lupeol @), a-amyrin (7) andp-amyrin @). From our
previous studies, the following compounds frémnervosahave been previously isolated from other Philippine
Ficus species:1 from F. pseudopalmd4]; 3 from F. linearifolia [5], F. triangularis [5], F. odorata[6], F.
pseudopalmandF. ulmifolia [4]; 4 from F. ulmifolia [4], F. triangularis[5] and F. linearifolia [6]; and 7 and 8
from F. linearifolia [5]. To the best of our knowledge this is thetfirsport on the isolation d?, 5 and6 from
PhilippineFicusspecies.

Acknowledgement
A research grant from the De La Salle UniversitieBce Foundation through the University Researchrdioation
Office is gratefully acknowledged.

REFERENCES

[1] LW Chen; M-J Cheng; C-F Peng; I-S ChaPhem. Biodivers2010, 7, 1814-1821.

[2] CY Ragasa; EA Juan; JA Rideoudt,Asian Nat. Prod. Red999, 1, 269-275.

[3] EA Juan; JA Rideout; CY Ragadzhilipp. J. Sci. 1997, 126(2), 143-153.

[4] CY Ragasa; P-W Tsai; C-C Sherhilipp. J. Sci.2009, 138(2), 205-209.

[5] CY Ragasa; OB Torres; C-C Shen; LB Bernardo; &hdia; K de Castro-Cruz; P-W Ts&lhem. Nat. Compd.
(in-press.

[6] P-W Tsai; K de Castro-Cruz; C-C Shen; CY Rag&smrm. Chem. J2012, 46(4), 225-227.

[7] B Archana Devi; GS Sushma; P Sharaish; P Shiarst Rama Devi; N Siva Subramanidnt. J. Pharm. Life
Sci.,2013, 4(3), 2432-2436.

[8] GS Sushma; B Archana Devi; CH Madhulatha; K iJdamar; P Sharathi; N Siva Subramanian; M Ramadev
J. Chem. Pharm. Re2013, 5(3), 98-104.

[9] M Rama Devi; N Siva Subramanian; S AnbazhadjatnJ. Pharm. Chem. Biol. ScR012, 2(3), 196-201.

[10] M Rama Devi; N Siva Subramanian; S Anbazhadg#®;Telrandhe,J. Chem. Pharm. Re2012, 4(2), 1288-
1295.

[11] T Shireesha; KN Jayaveera; K Ravindra ReddyPharm. Res2012, 5(7), 3892-3895.

[12] DD Raga; AA Herrera; CY Ragadahin. J. Nat. Med2013, 11(2), 128-138.

[13] CVS Prakash; | PrakasiRes. J. Pharm. S@012, 1(1),23-27.

[14] C-K Lee; M-H Chang,J. Chin. Chem. Sa2000, 47, 555-560.

[15] CY Ragasa CY; HT Ngo; JA Rideoul, Asian Nat. Prod. Re005, 7(1), 7-12.

[16] GF Sousa; LP Duarte; AFC Alcantara; GDF Silg& Vieira-Filho; RR Silva; DM Oliveira; JA Takahzais
Molecules 2012, 17, 13439-13456.

[17] VM Inte; CY Ragasa; JA Rideousia Life Scienced4998, 7(1), 11-21.

[18] IMC Cayme; CY Ragas&imika, 2004, 20, 5-12.

[19] DD Raga; AA Herrera; C-C Shen; CY Ragadharm. Chem. J2013, 47(1), 44-53.

1073



