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ABSTRACT

Phytochemical study on the hexane and butanol extracts of the rhizomes of Vietnamese Panax stipuleanatus has led
to the isolation and structural elucidation of three compounds. Two of which are polyacetylenes named stipudiol (1)
and panaxytriol (2). The other is characterised as 5-Hydroxymethylfurfural(3). Their structures were determined
by a combination of HR-MS and 2D NMR spectroscopy. In addition, all three compounds 1-3 have cytotoxicity
against KB cell line. Especially, compound 1 has the strongest ones (ICs, value of 8.11 pg/mL).
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INTRODUCTION

Rhizomes oPanax stipuleanatus have been used as a Vietnamese traditional medicira long time as a tonic and
in the treatment of bruises, bleeding, and musaqudan [1]. Modern pharmacological researches redeahrious
effects on the cardiovascular, endocrine, andrakemervous systems as well as antioxidant, amtiety anti-
inflammatory and anti-aging properties [2]. Cherhicaestigation on the extract &fanax stipuleanatus rhizomes
revealed that they possessed oleanane-type tritgigse[3] and polyacetylenes [4] with cytotoxic igity against
HL-60 (leukemia) and HCT-116 (colon cancer) cetieB. This paper describes the isolation and staictu
elucidation of three compounds, recently isolatedmf Panax stipuleanatus rhizomes together with their
cytotoxicity.

MATERIALSAND METHODS

Materials

Rhizomes ofPanax stipuleanatus were collected in Sapa, northern of Vietnam ineJ@014. The samples were
identified by Nguyen Van Anh, at National Instit@EMedicinal Materials. Voucher specimens are dépd at the
Faculty of Chemistry, Hanoi University of EducatiQT-1402).

M ethods

General

TLC was performed on silica gel plates (KieselgelFsss, Merck). Preparative HPLC was performed on a Jasco
PU-2087 instrument with a UV-2070 and RI-2031 detecusing a Waters 5 SL-II column (10.0 x 250 mfta\y

rate of 1.0 mL/min. NMR spectra were recorded omiafaBrucker Avance 500 MHz, using CRQ}GlIs solvent.
Chemical shifts are referenced to internal TMS génp'H) and CDC} (77.0 ppm,*C), respectively. The positive
ion high-resolution ESI-MS were recorded on a Brukgex Il Fourier transform ion cyclotron resonan@&TICR)
mass spectrometer, equipped with a 7 Tesla supducting magnet.
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Extraction and isolation

Dried powders of rhizomes dPanax stipuleanatus (1000 g) were extracted with methanol (10L x 3heT
methanolic extract was concentrated to give a uves{@00 g) which was further partitioned imtdexane, BUuOH
and water. Then-hexane crude extract (25 g) was chromatographigdsilica gel column, eluting by n-
hexane/EtOAc gradient, followed by prep. HPLC whbkxane/EtOAc (3/1) to give compourid (7.0 mg).
Furthermore, the butanol extract (50 mg) was suibfedo silica gel column, eluting with CH@MeOH/H,O
(25/2.5/0.1) to yield six sub-fractions. Sub-FrA285mg) was purified by reversed phase silica g@-1B), using
MeOH/H,O (7/3) as solvent system to afford compouB@S mg) and compoun2 (4 mg).

Compoundl: ESI-FTICR-MS: m/z [M-H] calcd for GgH,<0,: 273.1855; found 273.183%H NMR (500 MHz,
CDCly): 6 6.34 (1H, dd, J = 10.0, 16.0 Hz, H-9), 5.95 (1H H¥®2), 5.78 (1H, dd, J = 1.5, 16.0 Hz, H-8), 5(48i,

dd, J =6.0, 17.0 Hz, H-1), 5.26 (1H, dd, J = @5 Hz, H-1), 4.98 (1H, d, J = 5.5 Hz, H-3), 4(261, m, H-10),
1.55 (2H, m, H-11), 1.28 (12H, m, H-12 to H-17)8®(3H, t, J = 7.0 Hz, H-18}3C NMR (125 MHz, CDG)): &

150.0 (C-9), 136.1 (C-2), 117.2 (C-1), 108.1 (CH®),5 (C-4), 77.6 (C-7), 74.4 (C-6), 72.1 (C-1@),9(C-5), 63.7
(C-3), 36.9 (C-11), 31,8 (C-16), 29.8 (C-14), 2@413), 29.2 (C-15), 25.3 (C-12), 22.6 (C-17), 14-118).

Compound2: ESI-FTICR-MS: m/z [M+Na] calcd for G/H,¢OsNa: 301.1780; found 301.17744 NMR (500
MHz, CDCk): 8 5.95 (1H, ddd, J = 5, 10.5, 17 Hz, H-2), 5.47 (tieh, J= 1,17 Hz, H-1), 5.26 (1H, dd, J =1, 10 Hz,
H-1), 4.92 (1H, d, J =5 Hz, H-3), 3.64 (1H, d, 4.5 Hz, H-9), 3.59 (1H, m, H-10), 2.58 (2H, m, H-8.49 (2H, m,
H-11), 1.29 (10H, m, H-13 to H-16), 0.89 (3H, £J.0 Hz, H-17)*C NMR (125 MHz, CDGCJ): & 117.3 (C-1),
136.2 (C-2), 78.0 (C-4), 74.9 (C-7), 73.2 (C-1®,37(C-9), 69.8 (C-5), 66.7 (C-6), 63.7 (C-3), 38*11), 31.9
(C-15), 30.8 (C-13), 29.7 (C-14), 25.1 (C-8), 2@816), 14.2 (C-17).

Compound3: ESI-MS: m/z 149.4 [M+N4] *H NMR (500 MHz, CDC}): 5 9.52 (1H, s, H-1), 7.37 (1H, d, J = 3.5
Hz, H-3), 6.57 (1H, d, J = 3.5 Hz, H-4), 4.60 (21H-6)."°C NMR (125 MHz, CDGJ)):  179.4 (C-1), 163.2 (C-5),
153.9 (C-2), 124.7 (C-3), 110.9 (C-4), 57.6 (C-6).

Cytotoxicity assay: Compoundsl-3 were tested against cancer cell lines from Amaeritgpe Culture Collection
according to the method described by Scudiero. 5l

RESULTSAND DISCUSSION

The hexane and butanol extracts of the rhizomePavkix stipuleanatus were subjected to silica gel column
chromatography and followed by prep. HPLC to giweé compoundsi{3).

Compoundl was obtained as an oil with the molecular formefl&;gH,¢0,, which was found by ESI-FTICR-MS
(m/z [M-H] calcd for GgH,s0,: 273.1855; found 273.1835), with 6 degrees of timagion. Its'H NMR spectrum
has five olefinic protonsd(; 5.26;5.48; 5.78; 5.95 and 6.34 ppm), two protons coratetd carbon-bearing oxygen
at 4.98 ppm and 4.20 ppm and one methyl group&& Ppm. Analysis of it$°C NMR spectrum revealed the
presence of 18 carbon signals, including one meghyl4.1 ppm, seven methylenes resonanced from@2r6to
36.9 ppm, four methines at 70.9 ppm; 74.4 ppm; pp® and 80.5 ppm, two double bond. Then, the stramf
compoundl was determined by HSQC and HMBC spectra. The tange correlations from methyl group with two
methylenes at 22.6 ppm and 31.8 ppm suggested¢isence of -CHCH,-CH; partial structure. Furthermore, H-1
and H-2 are coupled to C-3 in its HMBC; H-3 had H®Borrelations with C-2 and C-4 supporting the s
structure. In comparison with the NMR spectral daité those of 1,8-octadecadiene-4,6-diyn-3,10-diostipudiol
[4] revealed that compouridis stipudiol.

Compound2 was isolated as an oil and showed a [M+Nah peak at 301.1774 in its positive ESI-FTICR-MS,
corresponding to the molecular formula of4€,0s. Its *H NMR spectrum showed the presence of typical
polyacetylenes [4] with three olefinic protons a®% ppm, 5.47 ppm, 5.26 ppm; three protons condewfi¢h
carbon-bearing oxygen at 4.92 ppm (d, J =5 HB¢ ppm (d, J = 4.5 Hz) and 3.59 ppm (m) and onéyhgiroup

at 0.89 ppm (t, J = 7 Hz). THEC NMR of compound® has 17 carbon signals, including one double badnd .3
ppm and 136.2 ppm), together with two triple boatig8.0 ppm (C-4), 69.8 ppm (C-5), 66.7 ppm (C46J #4.9
ppm (C-7). The'H and **C NMR of compound?2 are identical with those of panaxytriol [6]. Cogsently,
compound? was characterized as panaxytriol as shown inTig.

Compound3 had a molecular ion peak at m/z 149.4 [M+Na] ESI-MS. The'H NMR spectrum had a proton
signal at 9.53 ppm, two olefinic protons at 7.3Mmpgnd 6.57 ppm with the small coupling constant315=Hz. Its
3C NMR spectrum exhibited the presence of six carkignals (one aldehyde at 179.4 ppm, four olefigitbons
and one carbon-bearing oxygen). These 1D NMR spaciggested the presence of furane ring in comp8Uyiip
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Then, the structure & was deduced from HSQC and HMBC spectra. There #W®BC correlations between H-1
(9.53 ppm) and C-2 (153.9 ppm); H-3, H-4 and C-& (163.2 ppm), indicating that the aldehyde coteevith
C-2. In addition, H-6 (4.60 ppm) was coupled wit/dG110.9 ppm) and C-5 (163.2 ppm) suggesting tiwat—
CH,OH group attached with C-5 (163.2 ppm). From abolgussion, compoun@ was found to be 5-
Hydroxymethylfurfural [7].

Previous investigation showed that polyacetylerekied fromPanax sp. exhibiting good cytotoxicity against HL-
60 and HCT-116 cells [4]. In this research, allethiisolated compound4-8) from Panax stipuleanatus were
evaluated their cytotoxicity toward human epideraicinoma (KB) cells. The results showed that coumols1
and?2 had strong activity with their iz values of 8.11 and 14.5¢/mL, while compoun® had weak activity (16
value of 101.97/g/mL).

Figure 1. Structures of compounds 1-3
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CONCLUSION

Two polyacetylenes named stipudidl) (and panaxytriol ) together with 5-HydroxymethylfurfuraB) were
isolated from ViethamesPanax stipuleanatus. All of them inhibited the growth of KB cell line€specially,
compoundl exhibited the strongest one {{alue of 8.11ug/mL).
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