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ABSTRACT
From the methanolic extract the x g%\hﬁnellt’i duclitan,
20,3a,190,23-tetrahydroxy-13,27-c -en~28-oic ac1 myrlanthlc acid (2),

2-hydroxyursolic acid (3), ursolic acid (4) omolic a@g@) rotundic acid (6), and
ated\ d their structures

Among them, %ﬁ&o nd 1 was a new cyclopropyl

jacoumaric acid (7) were i ¢ elucidated on the basis of
their spectroscopic a
ursane-type trlterpene
cytotoxicity tow h\um\u lorectal caém ma cell line HT29 and human breast

carcinoma f/ﬁk fine \7)w1th ICs éS ranging from 5.8 + 1.4t0 6.5+ 1.9 uM.

or\dsK %chonell

23-tetrahydroxy-13

itionally, 5 unds 4 and 7 showed significant

litan; Sapotaceae; Leaves; Triterpene acids;
-cyclours-11-en-28-oic acid; HT29; MCF-7

»



INTRODUCTION
Planchonella duclitan (Blanco) Bakhuizan, a tall tree belongs to the family
Sapotaceae, is distributed only in the areas of Lanyu Island and South-East Asia.!
It was used as firewood or for making the decks of ships locally, but not in folk
medicines.  Recently, it was shown from our preliminary pharmacological
experiments that the crude extracts of the leaves of this plant exhibited significant

anti-proliferation activities toward breast cancer cell line MCF-7 and liver cancer

cell line Hep 3B. The leaves may contain bioactive agents with anti- prohferatlol}/

phytochemical examinations on the leaf extracts of this plant was thus ungﬁék
and has led to the isolation and characterization of seven triterpene acids {?7\ \
paper describes the isolation and structural elucidation of the new co as we
as their cytotoxicities. (\ f} A

RESULTS AND DISCUSSION \ \ N

From the methanolic extract of the leaves of P. ducﬁta@e@n triterpene acids
rial separ?)on on Si-gravity

were identified. The compounds were isolated by

column and reversed phase  HPLC. P ctroscopic  data  of

2a,3a,19a,23-tetrahydroxy-12-en-28-oic acid{(2 \Xcé f%@

those reported in literatures, and reported as niyr th]bééld 2 T ture of 3 was

cid, as coros % id, having been
Erio trya Jap ;, and Chaenomeles

d\>15 a white powder whose

reted by comparison with

determined to be 2a-hydroxyursoli

isolated from callus tissue cultures
sinensis.*  Compound 4, a major component, was obtai
spectral data were consiste /1th\\1<\ose of ursolic ac1d\<ha\/1ng been isolated from llex

paraguariensis’ and Baeckea gunniana.’ Bot%&@p unds 5 and 6 were ursolic acid

analogues, and were \i\ as pomo @\E@fd (5), obtained previously from
Sanguisorba off Jrl\s:&\an rotundic 401 (6) isolated from the root bark of
Mussaenda/ﬁagrop &) Alkaline di>oly51s of compound 7 afforded corosolic

of Trogopterus xanthipes),” and Leptospermum scoparium.'®

\\% ound 1, a white powder, had a molecular formula of C3yH460¢ based on the
resul‘\lis,» of HRFABMS and "C-NMR experiments. It contained hydroxyl and
nyl groups due to the IR absorption bands at 3441 and 1686 cm™, respectively.
The 'H-NMR data of 1 showed four singlet methyl groups (8 0.85, 1.03, 1.16, and
1.59), one doublet methyl group [6y 1.08 (J = 6.5 Hz)], two oxygenated methine
protons [oy 4.17 (br s, H-3), 4.34 (br d, J = 11.5 Hz, H-2)], two oxygenated methylene
protons [dy 3.75 (d, J = 11.0 Hz, H,-23), 3.90 (d, J = 11.0 Hz, Hy-23)], two olefinic

protons [8y 5.44 (dd, J = 1.5, 9.5 Hz, H-11), 6.30 (dd, J = 1.5, 9.5 Hz, H-12)] at low

%&\

activities worthwhile to be investigated phytochemically. Therefore, a serle of&
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field region (Table 1). The “C-NMR and DEPT data showed four oxygenated
carbons (0¢ 66.6, 71.7, 75.9, and 79.5), a disubstituted double bond (d¢ 119.6 and
142.1), and an acid carbonyl functional group (d¢c 181.2). On account of the
molecular formula C30Hs60g, the index of hydrogen deficiency (IHD) of 1 was eight
including one acid carbonyl and one olefinic functionalities . Thus, the number of
rings of 1 should be six. In HSQC and HMBC of 1 showed that two cyclopropyl

protons at oy 1.52 and 2.35 had long-range correlations with one of the olefinic

carbons (0¢c 142.1, C-12), three quaternary carbons [o¢ 28.2 (C-13), 33.6 (C-14), anq/

34.5 (C-8)], one tertiary carbon (6¢ 47.8, C-18), and one secondary carbon (d¢
C-15). All these data suggested that compound 1 was a 13,27- cycloursﬁ%y
triterpene acid with four hydroxyl groups at C-2, -3, -19, and -23, one acid grou”
mutual correlations between H-2, H3;-24, and H3-25, conﬁrmmg(ﬂ 2 B-oriented.
H-3 was also deduced to be B-oriented to fit the small ax1af\é\q1}ai ai/ coupling
constant between H-2 and H-3.  Further analysis of all theCZDQl data allowed the

and these results are listed in

C-17, and one double bond at C-11 and -12. The NOESY spectrum? xhlﬁo ed

complete assignment of 'H- and *C-NMR spectra o

Table 1. Accordingly, compound as established as
2a,3a,190,23-tetrahydroxy-13,27- cyclours-ll@en-ZB/ id. Although wursane
triterpenes were commonly found in higher p 18& cyclours pe triterpenes

such as 1 are rare. To our k ledg the other three alogues of the

13,27- cycloursane triterpene wereisolated fro Phylant@&%nglerl " and Ficus

microcarpa.' /f\

evahl\gt@d for their cytotdg’:tz activities against two cell

) colorectal ;%a%@q ma HT29 and human breast

treatme ?ﬁli/felatlve polar compounds 1 and 2,
3 -19, -23 and one acid functionality

Compounds 1-7 we

uM seemed to be less cytotoxic than
(Table 2). Compounds 3—7 exhibited 1Csg
4 + 3.8 uM, and among them, 4 and 7 were the

mos c. structure and activity relationships, pentacyclic

Concermng t
ﬂ’% bearing a carboxylic acid functionality at their C-17 were found to exhibit
oterit,» cytotoxicity in literatures.”” However, 1 and 2 exerted comparably low
oxic effect toward HT29 and MCF-7 in our results. The reason why 1 and 2
exhibited less potency toward these two cell lines remained to be studied. In
addition, it was shown that pentacyclic triterpenes with an (E)- or (Z)-coumaroyl
functionality at C-3 or -23 would display significant cytotoxic effects."* This was
also observed in 7 which possessed an (E)-coumaroyl at its C-3, and exhibited an ICs

value similar to the positive control, the clinically used anticancer drug etoposide

\\x



(VP-16,1C50=3.6 £ 1.7 ~ 8.2 £ 3.8 uM).
EXPERIMENTAL SECTION
General Methods
Optical rotation was measured on a Jasco P-1020 polarimeter (Tokyo, Japan).
IR spectra were recorded on a Thermo Mattson IR300 spectrometer (Califonia, USA).
'H, °C and 2D NMR spectra were acquired on a Bruker DMX-500SB spectrometer.
LR/HRFABMS and EIMS were obtained on a Finnigan/Thermo Quest MAT-95XL X
spectrometer (Bremen, Germany). HPLC was performed on a Hitachi L-7000 11qu1c}/ \X
chromatograph with a Bischoff RI detector (Leonberg, Germany).
Plant Material / 7
The leaves of P. duclitan were collected from National Museum Qf\N/atﬁ/?a
Science at Taichung in December, 2003, and were identified by Dr. Chen Charg; an
assistant researcher in Department of Botany, National Museum\o ‘@? ience.
A voucher specimen (No. 12292003) has been deposrced at the G(a eﬁ%stltute of
Pharmacognosy Science, Taipei Medical University, Talpel M\
Extraction and Isolation
Fresh leaves (3.0 kg) of P. duclitan were extr e times with 10 L MeOH
at room temperature for two weeks. The ﬁlethag ed\@tract was concentrated in
, a&;é dissolv 85% aqueous

exatﬁ{%ge erate two frg\%tvons the aqueous

uble fraction. e uently the n-hexane

vacuum to give a black residue (200

methanol and then partitioned with
methanol soluble fraction and n-hexane

fraction was vacuum-evaporated to dryness

0 g), whm\‘s pre-adsorbed with 75 g
of silica gel, then loaded into \Sl -open column (8\ 26 cm) with mixtures of
in a step-wise e}}&% ode Every 300 mL of eluent
each wa \éli/zed by thin layer chromatography
s4, 0.2 mm% ness (Merck, Germany), and a solution

rft Vanillin-sulfuric acid charrmg to form

#fr.41 ~ 50) eluted by EtOAc/n-hexane (3:7) was
ified by repetitive HPLC on a Hypersil ODS semi-preparative column (10
) mm, Thermo Electron Corp., Bellefonte, USA) with MeCN/H,O (85:15)
O ining 0.1% trifluoroacetic acid (TFA) as eluent to afford 4 (68 mg) and 5 (14

mg). Portion VII (#{r.51 ~ 58) eluted by EtOAc/hexane (1:1) was further purified by
HPLC using the same column with MeCN/H,O (80:20) containing 0.1% TFA as
eluent to afford 3 (37 mg) and 7 (8 mg). Portion VIII (#11.59 ~ 70) eluted by EtOAc
was further purified using the same chromatograph with MeCN/H,O (65:35)
containing 0.1% TFA as eluent to afford 6 (5 mg), and with MeCN/H,O (45:55)



containing 0.1% TFA as eluent to afford 1 (16 mg) and 2 (14 mg).
Cell Culture

Human colorectal carcinoma HT29 cells and breast carcinoma MCF-7 cells were
maintained in RPMI-1640 medium supplied with 5% fetal bovine serum, 100
units/mL penicillin and 100 pg/mL streptomycin.
Growth Inhibition Assay P

Cells in logarithmic growth phase were cultured at a density of 1 x 10* /x
cells/mL/well in a 24-well plate. The cells were exposed to various concentrationW\\\
of the test drugs for 3 days. At the end of the incubation period, cells were ﬁxe% d& ) )
stained with 50% ethanol containing 0.5% methylene blue for 30 min. Tl}e//pleg -
were washed five times with water and allowed to air dry. The resultylﬁ)gk\‘\ci@
residue was dissolved in 1% N-lauroyl-sarcosine, and optical de?ty read at

t

570 nm using a Bio-Rad microplate reader (Model 2550). anl\i\p i@%};e%nts the
average of at least two independent experiments run in triplicate. \\ \\;/
2a,3a,19a,23-Tetrahydroxy-13,27-cyclours-11-en-28-oic<a\\ei(fl\k\

€OH); TR “Vimay (KBr) 3441,
MS m/z 503 [M + HJ";

3373).

Amorphous white powder; [a]p” —6.5° (c 1.

9

2929, 1686 cm™; 'H- and "C-NMR data see Table 1;
HRFABMS m/z 503.3376 [M + H]" (Calcd. for cw’ﬁ/m

N~
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Table 1. °C- and "H-NMR spectral data of compoqfkl%@bj;/IHz pyr1@\®5)
position ¢ (ppm) mult.® &y mult. (J/H;/))‘5 })Q ition. dc (ppm) m mult.? &y mult. (J/Hz)b

1 4341 1.80 16 26 9 ﬁ\\ 2.02m
2.19 2.72m

2 66.6 d 4.34brd(11.5) 17 g‘;

3 79.5d §\ / 2.85s

A 424 | 19m 759

5 44.1d \/ 429d 1.48

6

18.9 ¢ \\ A\ 2V 27.4t 1.40

L W 1.96

7 37.7 m/f 49 22 38.0t 2.07

& 1.92 2.18
4.5 ‘~

- 23 71.7t 3.75d (11.0)

2.17 3.90d(11.0)
S 24 17.6 q 0.85s
1196 d 5.44dd (1.5,9.5) 25 19.4 q 1.03 s
142.1d 6.30dd (1.5,9.5) 26 16.9 q 1.16s
28.2s 27 1651t 1.52.d (4.6)
33.6s 2.35d (4.6)
22.8t 1.75m 28 181.2s
2.54m 29 274 q 1.59s
30 16.3 q 1.08 d (6.5)

& Multiplicities were obtained from DEPT experiments.

® Signals without multiplicity were picked up from COSY or HMQC spectra.



Table 2. ICs values of compounds 1-7 against human HT29 and MCF-7 cancer cell

lines.
ICsp (uM) ®

compound HT29° MCE-7 ¢

1 > 40 > 40

2 > 40 > 40

3 69+23 15.1+£2.1

4 584 1.4 63%0.5 e
(C—2\

5 24.1+4.2 324+3.8 //\

~

6 21.8+3.6

7 65+19

VP-16¢ 3.6+1.7

& Cells were treated with various concentrations o
Cell growth was determined by methylene blue dy;

from 50% inhibition of cell growth was calctl

ell hn&

, as reference comp

of three independent experiments.
Y HT29 as human colorectal carcino
“MCF-7 as human breast carcinoma cell

dVP-16, a chemotherarpeutic

=

ed compounds for 3 days.

@Q

-
0@ D this study.

The ICsy value resulting

alue represents the mean

A
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