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Abstract

From the ethyl acetate extract of the leaves of Scaevola taccada (Gaertn.) Roxb., two triterpenes (ursolic acid 6,
myricadiol 5), two sterols (B-sitosterol 3, B-sitosterol glycoside 4), together with two long-chain hydrocarbons,
tritriacontane 1 and tetracosane 2 have been isolated. Their structures were elucidated by the analysis of the IR, MS and
NMR 1D and 2D spectra. Compound 1, 2, 3, 5, 6 were isolated for the first time from Scaevola taccada.

Keywords. Scaevola taccada, triterpenes, sterols, long-chain hydrocarbons, ursolic acid, myricadiol, tritriacotane,

tetracosane.

1. INTRODUCTION

Scaevola taccada (Gaertn.) Roxb. (Synonym:
Scaevola frutescens, Scaevola sericea) having
Vietnamese names: Ciy Hép, Ciy Bio tap, belongs
to the family Goodeniacea (ho Hép) [1]. It is a
mangrove plant, distributed in the coastal areas,
though out the Indian Ocean and tropical islands of
Pacific [2]. In Vietnam, Scaevola taccada is found
along the salt-march and in islands areas [1]. This
plant is up to 3 m in height [3]. The crushed fruit of
S. taccada was used for treatment of tinea [4], while
the ripe fruit juice has been used to treat sores and
infected eyes, combined with stems was used against
bites and stings [5]. The leaves were used for
indigestion and headache treatment [6]. In
Indonesia, the root is used as an antidote when
poinsonous fish and crabs are consumed [6]. The
methanol extract of the leaves of this plant showed
antibacterial, antifungal [7], antipyretic [8], anti-
inflammatory [9], antidiabetic, anti coagulant and
skeletal muscle relaxant [10].

There are some reports on chemical constituents
from S. taccada [11-13], but no reports from this
plant in Vienam. This paper describes the isolation
and structural education of the constituents of the
leaf ethyl acetate extract of S. taccada collected in

Ly Son Island, Quang Ngai, Vietnam.
2. EXPERIMENTAL
2.1. Equipments and methods

IR: Impact 410, Nicolet, Germany; ESI-MS: LC-
MSD-Trap-SL, Varian, USA, NMR: Bruker Avance
500, Germany with TMS as internal reference (for
'H) and solvent signal (for **C). CC used silicagel
60G, size 0.043-0.063 mm (Merck), TLC: precoated
silica gel G60F254 plates (Merck), spots were
detected by spayring with vanillin 1 % in conc.
H,SO, and heating at 110 °C.

2.2. Plant material

Fresh leaves of Scaevola taccada were collected
in Ly Son Island, Quang Ngai province, Vietnam in
June 2013. A voucher specimen (STO01) is deposited
in Institute of Chemistry, VAST, Hanoi, Vietnam.
The leaves were shaded, dried, ground into powder
and stored at room temperature.

2.3. Extraction and isolation of the compounds

The dried powder of the leaves of Scaevola
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taccada (1.2 kg) was extracted successively with n-
hexane, ethyl acetate and methanol. The organic
solvents were evaporated in reduced pressure to
furnish the n-hexane, EtOAc and MeOH extract
(14.0, 20.7 and 159.9 g, respectively). The ethyl
acetate extract (ST2, 20 g) were chromatographed
on silica gel (450 g), eluated with CH,Cl,/MeOH
from 0% MeOH gradient to 50 % and 100 % MeOH
(v/v) to afford 19 fractions (ST2.1-ST2.19). From
fraction ST2.1 a white solid crystallized, which was
washed with cold MeOH and then cold n-hexane to
give 7 mg white solid (compound 1) (R = 0.5, n-
hexane/CH,Cl, 85:15). From fraction ST2.4 a white
solid crystallized which was washed with cold n-
hexane, then with cold MeOH and a mixture of n-
hexane/CH,Cl, 3:1 to afford a pure white solid
(compound 2), (Rf = 0.30, n-hexane/ethyl acetate
93:7). From fraction ST2.9 white needles appeared,
which were washed with cold MeOH then cold n-
hexane to give compound 3 (15 mg). From fraction
ST2.15, a white solid crystallized, which was
washed with cold n-hexane, then with CH,CI, to
give 10 mg compound 4. Fraction ST2.12 and
ST2.13 (9 g) were combined and chromatographed
on SiO; (n-hexane/EtOAc 1:1) to give 9 fractions. A
white solid (compound 5) appeared in fraction
ST2.13.5. From fraction ST2.13.8 a white solid
precipitated to afford compound 6.

Tritriacontane (1) (CssHeg): white solid. ESI-
MS m/z: 464 (6 %, [M]").

'H-NMR (CDCls, 500 MHz), 8y (ppm), J (Hz):
0.81 (6H,t,J=6.7), 1.19 (60H, brs), 1.48 (2H, brs).

B3C-NMR (CDClg, 125 MHz), 8¢ (ppm), J (Hz):
14.12 (CHs), 29.37 (CH,), 22.70 (CH,), 29.67-29.71
(very strong, CH,), 31.94 (CH,).

Tetracosane (2) (CasHso): white solid. ESI-MS
m/z: 338 (6 %, [M]).

'H-NMR (CDCls, 500 MHz), &, (ppm), J (Hz):
0.87 (6H, t, J =7.1), 1.25 (44H, brs).

B3C-NMR (CDClg, 125 MHz), 8¢ (ppm), J (Hz):
14.12 (CHg), 22.7 (CHy), 29.38 -29.45 (very strong,
CHy,), 31.94 (CHy,).

B-sitosterol (3) (CoHs00): white solid.

'H-NMR (CDCls, 500 MHz), &, (ppm), J (Hz):
0.70 (3H, s), 0.86 (6H, brs), 0.87 (3H, t, J = 7.1),
1.00 (3H, d, J = 6.7 Hz), 1.07 (3H, s), 1.11-1.54
(24H, m), 1.65-1.70 (2H, m), 1.82-1.89 (3H, m),
1.97-2.05 (2H, m), 2.25-2.33 (2H, m), 3.52-3.56
(1H, m), 5.36-5.38 (1H, m).

B3C-NMR: identical with [14].

p-sitosterol  3-O-p-D-glycopyranoside  (4)
(Cs5HeoOs): white solid.

'H-NMR (DMSO-ds, 500 MHz), &y (ppm), J
(Hz): 0.65 (3H, s), 0.96 (3H, s), 0.80 (3H, d, J = 6.9
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Hz), 0.81 (3H, d, J = 6.8), 0.90 (3H, t, J = 6.5), 1.00
(3H, d, J = 6.7), 3.42 (1H, m), 5.32 (1H, brs);
glucopyranosyl: 3.05-3.08 (1H, m), 3.14-3.20 (3H,
m), 3.64 (1H, dd, J = 5.5, 10.1), 3.46 (1H, m), 4.22
(1H,d, J=7.8, H-1"),4.39 (1H, t, J = 5.7 Hz), 4.83
(3H, m).

BC-NMR (DMSO-ds, 125 MHz), &c (ppm), J
(Hz) identical with data in [15]: 35 carbon signals
including 121.13 and 140.12 (olefine), 11.6, 11.7,
18.5, 18.9, 19.0, 19.6 (all methyl groups), 70.09 (C-
3), glucopyranosyl: 100.7 (C-1°), 73.4, 76.6, 76.7
and 76.9 (oxymethine).

Myricadiol (5)  (CsH500,.): colourless
amorphous powder. IR (KBr, cm™): 3493.99,
3299.9, 3209.79 (OH), 2981 (alkane), 1627.36
(C=C), 1088.85 (C-O). ESI-MS m/z: 443 (15 %,
[M+H]"), 413 (100) [M+2H-CH,OH]".

'H- and *C-NMR: see table 1.

Ursolic acid (6) (CazoHss03): white solid. IR
(KBr, cm™): 3414 (OH), 1692 (COOH), 2928, 1454,
1388 (alkane). ESI-MS m/z: 479 [M+Na]", 455 [M-
H].

'H- and B°C-NMR, see table 1.

3. RESULTS AND DISCUSSION

Compound 1 (tritriacontane, Cs3Heg) and 2
(tetracosane, CyxHsg) have been isolated as
amorphous  powder. Their structures were
determined by the analysis of their *H-, *C-NMR
and ESI-MS spectra. They are presented in many
plant waxes. Tritriacontane is the major constituent
of some waxes, e.g. Agave sisalane (33 %) and
Calocephalus brownii (12 %) [17]. Tetracosane
(synonym: Lignocerane) was isolated from some
plants, e.g. rose and orange oil and in the pheromone
of female white marked tussock moth Orgyia
leucostigma [18].

Compound 3 (B-sitosterol) was isolated as
white needles, its structure was determined by
comparison of its *H- and **C-NMR spectral data
with those in [14].

Compound 4 (B-sitosterol 3-0-B-D-
glycopyranoside or daucosterol) was isolated as
white needles and determined by comparison of its
'H-, ®C-NMR data with the reported data in [15].

Compound 5 (myricadiol) was isolated as
amorph colourless powder. Its *H-NMR spectrum
showed signals of 7 methyl groups, one olephinic
proton (64 5.51, 1H, dd), one oxy methylene (&4
3.02, 2H, m), one oxymethine (64 2.87, 1H, m). The
BC-NMR spectrum contained 30 carbon signals
including 7 methyl, 2 olephinic (¢ 157.70, 115.85),
one oxymethine (d¢ 76.79), one oxymethylene (3¢
63.20) signal. Further analysis of its NMR spectra
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1: Tritriacontane, C33Hgg 2: Tetracosane, C,4Hs

OH 5 4: Daucosterol 2 ) 23 5: Myricadiol 2 3 6: Ursolic acid
OH
Figure 1: Compounds isolated from the ethyl acetate extract of Scaevola taccada

Table 1: *H- and **C-NMR data of compound 5, 6 compared with literature data [19], [16]

5 6
(DMSO-dy) Myricadiol (DMSO-dy) Ursolic acid
Positio ° (CDCl5) [19] ° (DMSO-ds) [16]
n
S (ppm, J/Hz) | Sc/ppm | 8y (ppm, J/Hz) Scr/npp 63}&23“ dc/ppm | 8 (ppm, J/HZ) | Sc/ppm
H,.= 1.61 (1H, H,,= 1.61 (1H,
1 m); Hz=1.59 | 37.32 | m); H;3=1.58 | 37.5 38.24 38.22
(1H, m) (1H, m)
H,, = 1.56 (1H, H,,= 1.6 (1H,
2 m); Hyy=1.53 | 26.85 | m); H,3=1.59 | 26.9 26.98 26.79
(1H, m) (1H, m)
3.16 (1H, dd, 3.01-2.99 (1H, 3.01 (1H, dd,
3 |301(tH,brs)| 7679 | TR 0E | 785 . 7685 | g5 5 | 7682
3-OH |4.25 (1H, br s) 4'30'4r'nz)9 (16,
4 38.50 385 38.37 | 5.14 (1H,m) | 38.35
0.77 (1H, dd,
5 | 072(1H,9) | 5509 | L5000 | 553 54.79 54.77
6 18.43 185 18.00 17.97
H,=2.01 (1H,
H, = 2.17 (1H, dt, J =3.0;
7 m); Hg=1.33 | 41.05 |12.6) H;=1.33| 41.1 30.19 30.77
(1H, m) (1H, td, J =
3.0 12.6)
39.02 38.8 39.10 39.09
9 1.44 (1H, m) | 48.69 | 1.42(1H, m) | 48.9 47.02 47.00
10 37.49 37.7 36.53 2.12 (111H1’)d’ = 36.51
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11 16.95 17.1 23.81 23.80
H,= 1.384 (1H, H, = 1.66 (1H,
12 | m);Hy=135 | 33.13 | m); Hy=162 | 332 [5.12 (1H, brs)| 124.58 124.54
(1H, m) (1H, m)
13 36.89 37.2 138.19 138.18
14 157.70 158.6 41.64 41.62
15 | 5.41(1H, m) | 115.85 5'5:13(%%‘10)" 11156 3271 | 090 (3H,s) | 32.69
H, = 2.12 (1H, H,= 2.14 (1H,
m) dd, J = 8.4; 15)
16 30.15 30.4 22.85 | 0.68(3H,s) | 22.82
Hp = 1.96 (1H, Hp= 1.7 (1H,
m) dd, J =3.0; 15)
17 40.09 40.2 46.83 | 0.87 (3H,s) | 46.81
0.57 (1H, dd, 2.10 (1H, d,
18 | 047(1H,m) | 4454 | 2ET S | 446 | TJ10 5" | 5238 | 069(3H,5) | 52.37
H, = 1.41 (1H, Hr;]):, 1F|4E (115"
19 |m);Hy=1134| 3551 | v )7 | 356 38.44 | 1.05(3H,s) | 38.42
(IH, m) 3.6 13,2)
20 28.19 28.3 38.50 38.48
H.= 1,25 (1H, H.= 1.26 (1H,
21 | m);Hy=1.23 | 3240 | m); Hy=1.24 | 324 27.54 27.52
(1H, m) (1H, m);
H.= 1.48 (1H, H.= 1.5 (1H,
22 | m);Hy=1.46 | 27.32 | m); Hy=1.47 | 27.6 36.32 36.29
(AH, m) (AH, m)
23 | 0.98(3H,s) | 28.06 | 0.97(3H,s) | 27.8 | 0.89 (3H,s) | 28.26 28.23
24 | 07(3H,s) | 1584 | 0.79(3H,s) | 15.3 | 0.67 (3H,s) | 16.91 16.90
25 | 0.88(3H,s) | 15.15 | 0.91(3H,s) | 15.2 | 0.86 (3H,s) | 16.07 16.03
26 | 1.01(3H,s) | 2577 | 1.06(3H,s) | 25.8 | 0.75(3H,s) | 15.22 15.18
27 | 0.90(3H,s) | 21.42 | 096 (3H,s) | 21.3 | 1.04 (3H,s) | 23.27 23.24
H.= 2.98 (1H, H.= 3.24 (1H,
m) d, 10.8)
28 63.20 64.8 178.27 178.23
Hg=2.87 (1H, Hp=3.1(1H,d,
m) 10.8)
28-OH | 4.25 (1H, br s)
29 | 0.93(3H,s) | 33.65 | 0.96(3H,s) | 33.3 0'81:(2';')0" I 17.01 16.97
30 | 0.86(3H,s) | 29.69 | 0.89 (3H,s) | 29.6 0'90:%“5')0" | 21.07 21.10

indicated the identity of these data with the data of
myricadiol in [19]. This is the first time myricadiol
is isolated from Scaevola taccada. The *H- and **C-
NMR spectral data of 5 are given in table 1.
Compound 6 (ursolic acid): The ESI-MS, 'H-

and *C-NMR spectral data of compound 6 are in
full agreement with the reported data for ursolic acid
in [16]. The *H- and *C- NMR spectral data of 6
and ursolic acid are given in table 2.
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4. CONCLUSION

The first time the mangrove plant Scaevola

taccada collected in Ly Son island, Quang Ngai
province, Vietnam has been chemically investigated.
Two long-chain hydrocarbons, one phytosterol, one
phytosterol glycoside and two triterpenes were
isolated and determined the structures. Compound 1,
2, 3, 5, 6 were isolated for the first time from
Scaevola taccada.
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