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ABSTRACT

Chemical investigation of the dichloromethane eottraf the air-dried roots of Hoya mindorensis Schter
afforded lupenonelj and lupeol 2). The leaves yielded, squalene ) and g-sitosterol @), while the stems
afforded betulin§). The structures df-5 were identified by comparison of théit and/or'*C NMR data with those
reported in literature.
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INTRODUCTION

Hoya plants are also called wax plants due to the vegpearance of their leaves or flowers. There aleaat 109
species oHoyasfound in the Philippines, 88 of these are endemithe country [1]. Thédloya mindorensiss
considered as one of the most beautiful red hdyas.endemic to the Philippines and was first foun Mindoro
islands. The plant is an epiphytic vine with a sthpoound stem that branches and forms adventitioots [1].

There are no reported chemical studies and bickbgictivities orH. mindorensisHowever, congeners of the plant
have been studied for their chemical constituertig. oligosaccharides 6-deoxyeBmethylB-allopyranosyl(1-4)-
B-cymaropyranosyl(@4)-B-cymaropyranosyl(®4)-p-cymaronic acid, andd-lactone and 6-deoxy-@-methyl{3-
allopyranosyl(1-4)-p-oleandropyranosyl{4)--cymaropyranosyl(@4)-$-cymaronic acid é-lactone and its
sodium salt were isolated froioya carnosg2]. The isolation of pentacyclic triterpenalsamyrin, B-amyrin,
lupeol anda-amyrin and their 3,4ece3-nor-2-ol derivatives (australinols A-D) from the leafax of Hoya
australishave been reported [3]. Furthermore, gas chromapbge analysis on the chemical constituentsioya
naumaniiled to the detection of the triterperfeamyrin, lupeol andi-amyrin and their 3,4ecoe3-oic acid methyl
esters [4]. Moreover, thf-amyrin derivative 5-isopropyl-10(2-methoxycarbaetilyl)des-A-olean-12-en and the
taraxerol derivative 5-isopropyl-10(2-methoxycarplethyl)des-A-olean-14-en were isolated frdthoya lacunose
[5]. A review on the chemical and pharmacologicsppects ofHoya species has been provided [Bloya species
yielded pregnanes, lipids, sterols, flavanolsgtgenes, sesquiterpenes and disaccharides. Theyregorted to
exhibit antinematodal activity, hypo sensitizatiammunological properties and phytotoxicity; usear fthe
treatment of occupational asthma and sea-squirtrestind allergies; and employed as antigens aedtioiles [6].

This study was conducted as part of our researdh@ichemical constituents of plants endemic toRthidippines.
We earlier reported the chemical constituentsTe€tona philippinensi§7, 8], Diospyros blancoi9], Dillenia
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philippinensis[10], Pycnarrhena manillensi$l1], Broussonetia luzonicufl2], Atalantia retusa[13], Arenga
tremula [14], Petersianthus quadrialatud 15], Artocarpus odoratissimufl6], Musa errans[17] and Myristica

philippensis[18]. The following endemic plants were also ingated: A. pyramidalisCav. Pers. [19]A. cf.

elliptica[20], andA. squamulos§1] from the genuérdisia; C. cebuensf22, 23],C. griffithii [24], C. rupestre, C.
nanophyllum[25], C. utile [26], C. iners[27], and C. trichophyllum[28] from the genuCinnamomumandF.

pseudopalma, F. ulmifolif29], F. odorata[30], F. linearifolia, F. triangularis[31] andF. nota[32] from the genus
Ficus.

We report herein the isolation of lupenoig &nd lupeol Z) from the roots2, squalened) andp-sitosterol §) from
the leaves; and betuliB)(from the stems dfi. mindorensisTo the best of our knowledge, this is the fiegtart on
the isolation of these compounds fréinmindorensis.

Yy i

2 R=CH,
5 R=CHOH

3 4

Figure 1. Compoundsisolated from Hoya mindorensis: lupenone (1), lupeol (2), squalene (3), B-sitosterol (4), and betulin (5)
MATERIALSAND METHODS

General Experimental Procedure

NMR spectra were recorded on a Varian VNMRS spewgter in CDCJ at 600 MHz for'H NMR and 150 MHz
for 3C NMR spectra. Column chromatography was performiti silica gel 60 (70-230 mesh). Thin layer
chromatography was performed with plastic backedepl coated with silica gebdz and the plates were visualized
by spraying with vanillin/HSQ;, solution followed by warming.

Sample Collection
Hoya mindorensi$chlechterat was collected from a garden in PangasPhilippines in September 2013. Voucher
specimens were authenticated at the Botany Divigfdhe Philippine National Museum.

I solation

The air-dried roots (4.1 g), leaves (16.8 g), ardns (8.8 g) oH. Mindorensisvere ground in a blender, soaked in
CH,CI, for three days and then filtered. The filtrates aveoncentrated under vacuum to afford crude estratt
roots (0.7 g), leaves (0.8 g), and stems (0.7 g¢lwivere each chromatographed by gradient elutibm petroleum
ether, followed by increasing amounts of EtOAc (8%%, 15%, and 20%) as eluents. A glass colummadl2eis in
height and 0.5 inch internal diameter was usedHerfractionation of crude extracts. Two millilittactions were
collected. Fractions with spots of the saRi@alues were combined and rechromatographed in pppte solvent
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systems until TLC pure isolates were obtained. Renhtography and final purifications were conductesthg
Pasteur pipettes as columns. One milliliter fratdiavere collected.

The 10% EtOAc in petroleum ether fraction from theomatography of crude roots extract was rechrographed
(3 x) with 5% EtOAc to affordl (1 mg) after washing with petroleum ether. The 1B8®Ac in petroleum ether
fraction was rechromatographed (5x) with 10% EtOé@etroleum ether to affor@l (3 mg) after washing with
petroleum ether.

The 5% EtOAc in petroleum ether fraction from tihecmnatography of crude leaves extract was rechrmgnaphed
with 1% EtOAc in petroleum ether (6 x) to aff@d5 mg). The 15% EtOAc fraction was rechromatogralphith
10% EtOAc in petroleum ether (5 x) to affi2d2 mg) after washing with petroleum ether. The 2B#®AcC in
petroleum ether fraction was rechromatographed) (@ith 15% EtOAc in petroleum ether to affodd3 mg) after
washing with petroleum ether.

The 20% EtOAc fraction from the chromatography fde stem extract was rechromatographed with 159AEt
in petroleum ether (6 x) to affo(6 mg) after washing with petroleum ether.

RESULTSAND DISCUSSION

The dichloromethane extract of the rootsHifya mindorensisfforded lupenoneljf [6] and lupeol 2) [33], the
leaves yielded squalen8) (32], B-sitosterol 4) [32] and2, while the stems afforded betulif) {34]. The structures
of 1-5 were identified by comparison of théi and/or*C NMR data with those reported in literature [13].3

Although there is no reported biological acitivitr H. mindorensisthe compounds isolated from the plant were
reported to possess diverse activities.

Lupenone 1) inhibits adipocyte differentiation by suppressiR@ARy and C/EBR protein levels [34]. It also
increases the tyrosinase enzyme expression vigemtactivated protein kinase phosphorylated exitdaesignal-
regulated kinases 1 and 2 phosphorylation inhibitidich results to stimulation of melanogenesisis ®uggests
that lupenone could be a possible treatment foopiggnentation [35].

Lupeol @) inhibits MCF-7 breast cancer cells proliferatiop blocking the generation of succinyl-CoA and the
reaction of substrate phosphorylation of tricarBimxgcid cycle of MCF-7 cells [36]. It can induceaptotic cell
death and inhibit migration and invasion of galttdar carcinoma GBC-SD cells by suppressing EGFR/MMP
signaling [37].

Squalene ) possesses cardioprotective effect which is rélaie inhibition of lipid accumulation by its
hypolipidemic properties and/or its antioxidant gedies [38]. It significantly supress ACF formatiand crypt
multiplicity which could lead to possible chemopeative activity against colon carcinogenesis [39].

B-Sitosterol 4) was reported to induce apoptosis mediated byttigation of ERK and the downregulation of Akt
in MCA-102 murine fibrosarcoma cells [40]. It algossesses growth inhibitory effects on human bid&st-7 and
MDA-MB-231 adenocarcinoma cells [41].

Betulin (5) inhibits cell growth and induction of apoptosis human melanoma cell line [42]. It also induces
apaptosis ofeishmania donovanireatment of promastigotes with betulin led to mitondrial membrane damage,
activation of caspase-like proteases, and DNA fagation inL. donovanipromastigotes [43].

Thus, Hoya mindorensisafforded triterpenes2( 3 and5) and sterol 4§) that were reported to exhibit anticancer
properties.
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