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Cytotoxic Components from Mangrove Plant
Scyphiphora hydrophyllacea
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Abstract: Six compounds were isolated from the ethanol extract of mangrove plant Scyphiphora hydrophyllacea
Gaertn. F.. Their structures were identified as betulone (1), 3,4,5-trimethoxyphenol-B-D-glucopyranoside (2),
a-amyrin (3), B-amyrin (4), B-sitosterol (5), and stigmasterol (6) by spectroscopic evidence (IR, NMR, MS, etc.)
and comparision of their spectral data with those of the literatures. The cytotoxicty of all the compounds were
tested by MTT assay, and compound 1 showed inhibitory activity towards human hepatoma cell line SMMC-7721

with the IC, value of 12.5 pg ml™.
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AEART 2004 /F 11 AR QA XEWA
PEARLR APk, 128 o [ Sty MV RL 7 e iy AR )4
AR50 BT A IE 48 %8 4 36 55 B 16 K B AL K
(Scyphiphora hydrophyllacea Gaertn. F.), EUFFRA
(SG2041 1) 471 T B #A s AR b B2 e s AE ) B
AHFFT o

1.2 {2550

R AR R AR A R A T AP/ X-5 1Y
ZE SN (RIZIE); IR A Bio-Rad FTS Xl
& ,KBr [E F ;MS ] VG Autospec-3000 %Yl 52 ;
NMR F Brucker AM-500 3% B E , LA TMS
J3 I kx s CO, 553546 (Sheldon Manufacturing Inc.); #
BIAES(EEEREVAERAIAET RS )
MK3 Egbr (LT E R A F).

V2 R TR AL BT EERR ¥ 0 T B4
T.J 7= &, Sephadex LH-20 5 Merck A& /= /. &
AN E N P LR LHEH 95% L1273 #r 4l
IE T B VY H A8 M 3R (MTT). MEM H1 -
W PBSAERREFRIA A 2R E R C (Kyowa
Hakko Kogyo Co. Ltd.).

1.3 HHAER R IE I &4

95 SMMC-7721 40 flt 5 sG K 2 35 72 ) Ok
AL, FRIEFRASTH 10% /N EIME K MEM B
FIEAF, T 5% CONIBE 90% L | 37°C 58 ks
7%, WEEEA B 0.25%BREETH 1L -

14 RIS E

AEAR TR 45 (17.6 k)5, FH 95% I &
g Z iR EE 3 K, WUE R B R R . ¥ LR
TIN5 BT /K F s iR, &0 B RS B A
B 5 AR Ze 0t U8 5 AT K AL B IR (D-101)
FEZE AT, 58 J5 B 7K B R I, W B R R eV, &
WAEE B RSy (421.0 ). HEEER D ARERH E
M, RS - B IERE SRR, & JFHH R A 15 2 26
ANER Sy (Fr.1- Fr.26). Fr.l ZEERFEEMT LAA B -
LR (6 : 4) R BERLH 53 B 4 884> (Fr.1-1- Fr.
1-4), Fr.1-2 & TLC fx i A 4 &4, Bib&d1
(167 mg); Fr.1-3 & Sephadex LH-20 £ 24, LA 95%
LIV, MO BEEREZENT UG MmE - 28

LBR(L:1) AR B 15 26 &Y 3 (252 mg) Ffk
41 4 (217 mg). Fr.10 &3 EERH: T, LLEAR -H
BE(13:1) R Pe i, A 46 dn b, B4 5h 5 4k 15 21
& 2 (1.6 g)o A1 HIERH 7> £ pk A A E A, LA
FE - LFR OBRBRFEBERAS 2 10 AN ER 4 (Fr.p-1-
Fr.P-10), Fr.P-4 £8E A2, LoAHMbE - 2R &
Be @2 M ¥EM W 5 2L &9 5 (39 mg) M 6
(58 mg)-

1.5 EHEE

Betulone (1) J& 4t di (& 1), mp 175-176°C;
[a]®5= +16.4° (CHCL, ¢ 0.2); EI-MS (m/z): 440 [M];
'H-NMR (CDCl;, 500 MHz): 84.69 (1H, s, H-29a),
4.58 (1H, d, H-29b), 3.80 (1H, d, J=10.9 Hz, H-28a),
3.34 (1H, d, J = 10.9 Hz, H-28b), 2.48 (2H, m, H-2),
2.40 (1H, m, H-19), 1.96 (1H, m, H-16a), 1 96 (1H,
m, H-21a), 1.90 (1H, m, H-1a), 1.90 (1H, m, H-22a),
1.68 (3H, s, H-30), 1.42 (1H, m, H-21b), 1.38 (1H, m,
H-1b), 1.22 (1H, m, H-16b), 1.07 (3H, s, H-23), 1.06
(3H, s, H-26), 1.04 (1H, m, H-22b), 1.02 (3H, s,
H-24), 0.99 3H, s, H-27), 0.93 (3H, s, H-25);
BC-NMR (CDCl,, 125 MHz): 3 218.1 (s, C-3), 150.4
(s, C-20), 109.7 (t, C-29), 60.4 (t, C-28), 54.8 (d, C-5),
49.7 (d, C-9), 48.6 (d, C-18), 47.7 (s, C-17), 47.7 (d,
C-19), 47.3 (s, C-4), 42.7 (s, C-14), 40.8 (s, C-8), 39.5
(t, C-1), 37.4 (d, C-13), 36.8 (s, C-10), 34.1 (t, C-2),
33.9 (t, C-22), 33.5 (t, C-7), 29.7 (t, C-21), 29.1 (t,
C-16), 27.0 (t, C-15), 26.6 (q, C-23), 25.2 (t, C-12),
21.3 (t, C-11), 21.0 (g, C-24), 19.6 (t, C-6), 19.0 (q,
C-30), 15.9 (q, C-25), 15.8 (g, C-26), 14.9 (q, C-27).
R HE S BR[O R IE Y — 2K

345- —HEEFH S-D-UWEHEEE (2
T o 4 & (FF B2 ), mp 201 -203°C ; [a]® =-22.3°
(MeOH, ¢ 0.38); FAB-MS (m/z): 345 [M-H], 183
[M-Glc]; IRv™gem™ 3 410, 2 910, 1 650, 1 075;
ELI-MS (m/z): 346, 184, 169, 84; 'H-NMR (CD;OD,
500 MHz): 8 6.44 (1H, s, H-6), 6.44 (1H, s, H-2), 4.76
(1H, d, J = 7.32 Hz, H-1"), 3.87 (1H, dd, J=2.1,
12.0 Hz, H-6'a), 3.76 (3H, s, 3-OCH;), 3.76 (3H, s,
5-OCH.), 3.65 (3H, s, 4-OCH,), 3.61 (1H, dd, J = 6.6,
12.0 Hz, H-6'b), 3.38-3.42 (3H, overlap, 2'-H, 3'-H,
5-H), 3.26 (I1H, m, 4-H); BC-NMR (CD,OD,
125 MHz): 8156.0 (s, C-1), 154.8 (s, C-3), 154.8 (s,
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Fig. 1 Structures of Compounds 1 and 2

C-5), 134.5 (s, C-4), 103.2 (d, C-1"), 96.2 (d, C-2),
96.2 (d, C-6), 78.4 (d, C-3"), 78.1 (d, C-5"), 75.0 (d,
C-2", 71.7 (d, C-4"), 62.7 (t, C-6"), 61.2 (q, 4-OCH),
56.6 (q, 3-OCHs), 56.6 (g, 5-OCH,). iR ¥d 5 sk
[7IHRE R —3L

o- EWIEE 3) Ltasr & (&), mp 180-
181°C; EL-MS (m/z): 426 [M]*, 411 (M-CH,), 218,
207, 203, 190, 189; 'H-NMR (CDCl,, 500 MHz):
85.30 (1H, brs, H-12), 3.22 (1H, dd, J=4.2, 11.2 Hz,
H-3), 1.14, 1.05, 0.98, 0.97, 0.93, 0.92, 0.77, 0.76 (%
3H, 8xCH;); B.C-NMR (CDCl,, 125 MHz): & 139.2 (s,
C-13), 124.4 (d, C-12), 79.0 (d, C-3), 59.0 (d, C-18),
55.3 (d, C-5), 47.6 (d, C-9), 42.0 (s, C-14), 41.7 (t,
C-22), 40.1 (s, C-8), 39.8 (d, C-19), 39.8 (d, C-20),
38.8 (t, C-1), 38.8 (s, C-4), 36.9 (s, C-10), 33.8 (s,
C-17), 32.7 (t, C-7), 31.4 (t, C-21), 28.8 (t, C-15), 28.1
(g, C-23), 28.1 (q, C-28), 27.2 (t, C-2), 26.8 (t, C-16),
23.4 (q, C-27), 23.3 (t, C-11), 21.6 (g, C-30), 18.3 (¢,
C-6), 17.5 (q, C-29),17.0 (g, C-26), 15.5 (q, C-24),
15.5 (g, C-25). il ¥¥E 5 SCBR[SHRE Il — 2K

B- EWAEEE (4) T F4E(E ), mp 196
198°C; EI-MS (m/z): 426 [M]', 411, 393, 297, 257,
218, 189, 135, 109; 'H-NMR (CDClL, 500 MHz):
3 5.30 (1H, brs, H-12), 8 3.22 (1H, dd, J=4.2, 11.2
Hz, H-3), 1.14 (3H, s, CH;), 1.03 (3H, s, CH,), 0.99
(3H, s, CH;), 0.95 (3H, s, CH,), 0.90 (3H, s, CH;), 0.88
(3H, s, CH,), 0.87 (3H, s, CH,), 0.80 (3H, s, CH,);
BC-NMR (CDCl,, 125 MHz): & 145.2 (s, C-13), 121.7
(d, C-12), 79.0 (d, C-3), 55.3 (d, C-5), 47.6 (d, C-9),
47.2 (d, C-18), 46.5 (t, C-19), 41.7 (s, C-14), 39.3 (s,
C-8), 38.8 (s, C-4), 38.5 (t, C-1), 37.1 (s, C-10), 37.1
(t, C-22), 34.7 (t, C-21), 33.1 (q, C-29), 32.7 (t, C-7),

32.5 (s, C-17), 31.0 (s, C-20), 28.1 (q, C-23), 28.1 (q,
C-28), 27.7 (t, C-16), 27.2 (t, C-2), 26.5 (t, C-15), 25.9
(g, C-27), 23.6 (q, C-30), 23.3 (t, C-11), 18.3 (t, C-6),
16.6 (q, C-26), 15.5 (q, C-24), 15.5 (q, C-25). A%k
5 55 SCHR[814 8 B — 5o

B- A8 EE (5) L4t M(LMRLTE), mp 135-
138°C; EI-MS (m/z): 414 [M]", 396, 381, 329, 303,
273, 255; S B- A S BEREAT TLC X R, 76 3
MSEFRAF REES BETAEE N, HHE
Yy 5 BN B- B B EE ( B-sitosterol).

2 88 (6) L4 4, mp 149-151C; EI-MS
(m/z): 412 [MY", 395, 379, 364, 351, 300, 283, 271,
255; Hx e GBI RESEAT TLC XL 72 3 MR AR
ZPFRIESEAITATE 3, BLAD 6 HE
R K 5 BE (stigmasterol) .

1.6 HARE S iE M T %

KF MTT 39,

S 152 BH M Xk B ZH.(7K) DMSO YA 7155 R 41 . BH
PEXT R (LR EE O 8 ANAS A B (200, 100,
50, 25, 12.5, 6.3, 3.1, 1.6 wg ml?) £ BIAE &, A
WEW 2 AFAT,

OB X B AE K A L, ot BR RO B, 1
FL 4 500 5 40 ML BB A T 96 LT R 40 55 35 AR
H, BF 5% COBE 90%LL .37 CIR AP 3%.
24 h JFECH AN — 2 ERRFES, SR8 FE 3 d
JFEUHE T RS TUREAAREE, iC X498
RGN, HEFAMA 5 mgml! [ MTT %
WOB T AT 47 PBS)50 ul, 37 CIRIY 4 h )5, %
0B R W, AL 100 wl DMSO #%
Formazane 78 7 %5 ¥4 A0 MU 55 7 B T MK3 Bl b
AL, 570 nm BT FLIROEBE(A), 5 T A4
FORAEAKAMBIZE . TS5 DARE SR BE B AR AR, LA
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Fig. 2 The inhibition of Compound 1 towards SMMC-7721 cells
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