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ABSTRACT

Chemical investigation of the dichloromethane extract of Cycas wadei, a plant endemic to the Philippines, led to the
isolation of o-tocopherol (1), p-sitosterol (2), p-sitosteryl fatty acid ester (3), triacylglycerol (4) from the
megasporophyll lamina; 2, trilinolein (5), a mixture of linoleic acid and oleic acid, and hydrocarbons from the
sarcotesta; 2, chlorophyll a (6), fatty alcohol, and hydrocarbons from the leaflets; a mixture of 2 and stigmasterol
(7),squalene (8), and fatty alcohol from the petiole and rachis;, 2 and 4 from the endotesta; 3 and 4 from the
sclerotesta; and a mixture of 2 and 7, 8 and fatty alcohol from the roots of Cycas wadei. The structures of these
compoundswer eidentified by comparison of their NMR data with literature data.
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INTRODUCTION

Cycas, the only currently known genus of the Family Cyaasiee, are considered as fossil plants though tlegy m
have evolved only about 12 million years ago [The cycads resemble palms in morphology and aremaotty
called sago palm. These are widely distributethen Tropics, with species found in Asia, Africa,uteast Asia,
Pacific, and Australia [2]. They also grow on \aiiic, limestone, ultramafic, sandy, or even wabgged soils in
grassland and forest habitats [3]. Ten out ofellegen cycad species in the Philippines are endemic

There are no reported chemical and biological dgtstudies onC. wadei. The most studie€ycas are Cycas
revoluta andC. circinalis whichcontain the carcinogenic toxin cycasin [4, 5he methanolic extract of the leaflets
of C. circinalis L. and the chloroform extract &. revoluta yielded biflavonoids, lignans, flavan-3-ols, flawsg-
glucosides, nor-isoprenoids, and a flavanone. Tafdlee biflavonoids exhibited moderate activityaagstS. aureus
and methicillin-resistan®. aureus [6]. Further studies on the chemical constitueritshe leaves ofC. revoluta
andC. circinalis afforded lariciresinol, naringenin and biflavoneisvhich are derivatives of amentoflavone and
hinokiflavone [7].
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There are no reported chemical and biological @gtstudies orC. wadei. However, a number of studies have been
reported on the chemical constituents of othergadous Philippine Cycas. We earlier reported thengcal
constituents of the different parts &. sancti-lasallei[8-11], C. vespertilio[12, 13], C. zambalensig14], C.
lacrimang[15-17], C. aenigma[18, 19],C. edentata[20, 21],C. riumimiana [22], C. curranii [23],andC. nitida[24].

We report herein the isolation &ftocopherol 1), B-sitosterol R), B-sitosteryl fatty acid esteB), and triacylglycerol
(4Hfrom the megasporophyll lamin&, trilinolein (5), fatty acids, and hydrocarbons from the sarcate®t
chlorophyll a 6), fatty alcohol, and hydrocarbons from the leaflet mixture oR and stigmasterol7§,squaleneg),
and fatty alcohol from the petiole and racl@isind4 from the endotest® and4 from the sclerotesta; and a mixture
of 2 and7, 8 and fatty alcohol from the roots@fcas wadei. The structures af-8 are presented in Fig. 1. This is the
first report on the isolation of these compounadsfC. wadei.
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Fig. 1. Chemical structuresof 4-tocopherol (1), p-sitosterol (2), p-sitosteryl fatty acid ester (3), triacylglycerol (4), trilinolein (5),
chlorophyll a (6), stigmasterol (7), andsqualene (8) from C. wade

MATERIALSAND METHODS

General | solation Procedure
NMR spectra were recorded on a Varian VNMRSspeattemin CDC} at 600 MHz for'H NMR and 150 MHz
for'®c NMR spectra. Column chromatography was performéthsilica gel 60 (70-230 mesh). Thin layer
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chromatography was performed with plastic backexdegl coated with silica gebdgzandthe plates were visualized
by spraying with vanillin/HSO,solution followed by warming.

Sample Collection

The megasporophyll lamina, sarcotesta, leafletSyafis wadeiwere collected in 2014. Voucher specimens were
collected and authenticated by one of the authBMGA) and deposited in the De La Salle Universitgsila
Herbarium (DLSUH 3115).

I solation of the Chemical Constituents of the M egasporophyll Lamina

The air-dried megasporophyll lamina ©f wadei(70 g) were ground in a blender, soaked in,Clkifor 3 days and
then filtered. Thesolvent was evaporated underwacto afford a crude extract (0.5 g) which was atetographed
using increasing proportionsofacetone in,CH at 10% increment. The GHI, fraction was rechromatographed
using 1% EtOAc in petroleum ether to yiddd3 mg). The 20% acetone in GEl, fraction was rechromatographed
using 5% EtOAc in petroleum ether. The less pbiactions were combined and rechromatographed (@si)g
2.5% EtOAc in petroleum ether to affof(6 mg). The more polar fractions were combined aechromatographed
(3 x) using 7.5% EtOACc in petroleum ether to yig{@ mg) after washing with petroleum ether. The 308étone in
CH,CI, fraction was rechromatographed (2 x) using 15%4€t(h petroleum ether to afforZ(4 mg) after washing
with petroleum ether.

I solation of the Chemical Constituents of the Sar cotesta

The air-dried sarcotesta &. wadei(164.2 g) were ground in a blender, soaked in@Hfor 3 days and then
filtered. Thesolvent was evaporated under vacuuraffard a crude extract (2.1 g) which was chromeipbed
using increasing proportionsofacetone in,CH at 10% increment. The GBI, fraction was rechromatographed (2
x) using petroleum ether to afford hydrocarbonsrtif) after washing with petroleum ether. The 1G%tane in
CH,Clfraction was rechromatographed (3 x) in 2.5% Et@Apetroleum ether to yield (8 mg). The 40% acetone
in CH,Cl,fraction was rechromatographed in 15% EtOAc ingletrm ether to affor@ (4 mg) after washing with
petroleum ether. The 60% acetone in,CHfraction was rechromatographed usingsCN:EtLO:CH,CI, (2.5:2.5:5
by volume) to afford a mixture of linoleic acid aakkic acid (6 mg) after washing with petroleumegth

I solation of the Chemical Constituents of the L eaflets

The air-dried leaflets of. wadei(210 g) were ground in a blender, soaked in,@kfor 3 days and then filtered.
Thesolvent was evaporated under vacuum to affomiude extract (3.3 g) which was chromatographedgusi
increasing proportionsofacetone in £H, at 10% increment. The GHI, fraction was rechromatographed (2 x)
using petroleum ether to afford hydrocarbons(10 wmiftgr washing with petroleum ether. The 10% aoetm
CH,Cl,fraction was rechromatographed in 5% EtOAc in petnm ether to yield fatty alcohol (7 mg). The 30%
acetone in ChkCl, fraction was rechromatographed using 15% EtOApetroleum etherThe less polar fractions
were combined and rechromatographed (3 x) using EBYAc in petroleum ether to yiel (5 mg) after washing
with petroleum ether. The more polar fractionsevesmbined and rechromatographed (2 x) usingQGkbafford
6(6 mg) after washing with petroleum ether, followsdEtO.

I solation of the Chemical Constituents of the Petiole and Rachis

The air-dried petiole and rachis @f wadei(50.5 g) were ground in a blender, soaked in@4for 3 days and then
filtered. Thesolvent was evaporated under vacuumaffiard a crude extract (0.35 g) which was chromeaiphed
using increasing proportionsofacetone in,CH at 10% increment. The GBI, fraction was rechromatographed (2
x) using petroleum ether to affoBI(3 mg). The 20% acetone in @El.fraction was rechromatographed (2 x)
using 5% EtOAc in petroleum ether to yield fattyeadol (5 mg). The 40% acetone in Hifraction was
rechromatographed in 15% EtOAc in petroleum etbeafford a mixture o2 and7 (7 mg) after washing with
petroleum ether.

I solation of the Chemical Constituents of the Endotesta

The air-dried endotesta &f wadei(141 g) were ground in a blender, soaked in@kifor 3 days and then filtered.
Thesolvent was evaporated under vacuum to affomiude extract (0.3 g) which was chromatographedgusi
increasing proportionsofacetone in {LH, at 10% increment. The 20% acetone in,CH fraction was
rechromatographed (3 x) using 2.5% EtOAc in petnoleether to afford4(5 mg). The 40% acetone in
CH,Cl,fraction was rechromatographed (2 x) using 15% Et@Apetroleum ether to affor2i(4 mg) after washing
with petroleum ether.
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I solation of the Chemical Constituents of the Sclerotesta

The air-dried sclerotesta @. wadei(159.3 g) were ground in a blender, soaked in@Hfor 3 days and then
filtered. Thesolvent was evaporated under vacuumaffird a crude extract (0.15 g) which was chrometphed
using increasing proportionsofacetone in,CH at 10% increment. The GBI, fraction was rechromatographed (2
x) using 1% EtOAc in petroleum ether to affoBf2 mg). The 20% acetone in @B, fraction was
rechromatographed (3 x) using 2.5% EtOAc in petnoieether to afford(4 mg).

I solation of the Chemical Constituents of the Roots

The air-dried roots o€. wadei(15.5 g) were ground in a blender, soaked inClkfor 3 days and then filtered.
Thesolvent was evaporated under vacuum to affocdude extract (0.45 g) which was chromatographeadgus
increasing proportionsofacetone in £Hy, at 10% increment. The GHI, fraction was rechromatographed (2 x)
using petroleum ether to affoBi(4 mg). The 20% acetone in @El.fraction was rechromatographed (3 x) using
5% EtOAc in petroleum ether to yield fatty alcoh(® mg). The 40% acetone in @El,fraction was
rechromatographed (3 x) in 15% EtOAc in petrolediheeto afford a mixture d and7 (5 mg) after washing with
petroleum ether.

#-Tocopherol (1): *H NMR (600 MHz, CDCJ): & 6.36 (d,J = 3 Hz, H-3), 6.45 (dJ =2.4 Hz, H-5), 2.10 (s, 6-G}i

2.67 (dd, J = 6.6, 12 Hz,,H), 1.76, 1.70(k#2"), 0.85 (d,J = 6.6 Hz, CH-16"), 1.25 (s, Ck17),0.83 (dJ = 6.6
Hz, CH;-18'"), 0.82 (dJ = 6.6 Hz, CH-19", 0.87 (dJ = 6.6 Hz, CH-20"), 4.19 (s, 4-OH);**C NMR (150 MHz,
CDCly): 6 146.06 (C-1), 121.29 (C-2), 112.54 (C-3), 147.644}, 115.57 (C-5), 127.35 (C-6), 16.05 (6-gH
22.51 (C-1'), 31.31 (C-2'), 75.56 (C-3'), 39.9341%;20.97 (C-5'), 37.44 (C-6'), 32.68 (C-7'), 37(G48"), 24.43 (C-
9", 37.27 (C-10", 32.79 (C-11'), 37.41 (C-123,7B (C-13"), 39.36 (C-14), 27.97 (C-15'), 22.6216"), 24.10 (C-
17'), 19.64, 19.74 (C-18', C-19'), 22.71 (C-20").

RESULTSAND DISCUSSION

Silica gel chromatography of the dichloromethanasx of of Cycas wadei, a plant endemic to the Philippines, led
to the isolation ob-tocopherol 1) [25], B-sitosterol R) [26], p-sitosteryl fatty acid esteB) [27], triacylglycerol &)
[28] from the megasporophyll lamin3; trilinolein (5) [29], a mixture of linoleic acid [30] and oleicid [31], and
hydrocarbons [32] from the sarcotesga;chlorophyll a €) [33], fatty alcohol [34], and hydrocarbons fromet
leaflets; a mixture o2 and stigmasterol7] [26],squaleneq) [35], and fatty alcohol from the petiole and riscl2
and4 from the endotest& and4 from the sclerotesta; and a mixture2odind7, 8 and fatty alcohol from the roots
ofCycas wadei. The structures of these compoundswere identifieddmparison of their NMR data with those
reported in the literature.

The major chemical constituent of the differenttpanf C. wadei is B-sitosterol 2) which is found in the
megasporophyll lamina, sarcotesta, leaflets, petwld rachis, endotesta,and rootS. afadei, while 3-tocopherol
(1) was found only in the megasporophyll lamina. r@t& is also the major chemical constituent of the défe

parts ofC. sancti-lasallei [8-11], C. vespertilio [12, 13],C. zambalensis [14], C. lacrimans [15-17],C. aenigma [18,

19], andC. edentata [20, 21],C. riumimiana [22], C. curranii [23], andC. nitida [24].On the other hand, was

found only inC. wadei, while a-tocopherol, an analogue #fvas isolated only fro@. ruminiana [22]. Both -and

a-tocopherols are natural tocopherols which are @orapts of vitamin E with strong antioxidant progdB&6].
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