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Isolation of the antiplatelet principles from

Ephemerantha lonchophylla

Ry BREBRHAEA
i &

FEMGHRBENEHEHB (Dendrobium) iz 1% % » A
HFELH -BREERRMAMILEE - £ 6% XKINGA (Ephemerantha
lonchophylla) " A R EMBH BHM - LR F A MR EEH
ZRABEMZIAY  RFAER > ANEBHGTERE B H
arachidonic acid (AA) Ar3lAe b MR E A FE RGN HFH -
EEMEREHR 7B ROKANGHGHTELE Y > 2153 &
& #1147 ephemeranthol-H (5) A ephemeranthone (6) * B w4
€ %01k4-49 denbinobin(1), 3, 7-dihydroxy-2, 4-dimethoxyphenanth-
rene(2), 3-methylgigantol(3), & erianthridin (4)-4L4-4% 42
IR OBATI A DRBEZTH HE AR NREE R ICx
B s 9 uM-~24 uM~ 30 pM & 60 pM -

B2 ¢ KNG A -~ b MREEE

Abstract
The Chinese herb “Shi-Hu” is prepared from the dried stems

of Dendrobium species (Orchidaceae), and is used as a tonic to
nourish the stomach, promote the production of body fluid, and
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reduce fever. [Ephemerantha lonchophy!la 1s also as a source of
“Shi-Hu” in Taiwan. In the course of continuing search for
natural products as antiplatelet aggregation agent, we found
that an ethanolic extract of the stems of £ /[lonchophyiia showed
significant i1nhibitory activity against arachidonic acid-
induced platelet aggregation im vitro. Bioactivity-directed
fractionation of this extract has led to the isolation and
identification of two new compounds, ephemeranthol-H (5) and
ephemeranthone (6), along with four known compounds, denbinobin
(1), 3, T-dihydroxy-2, 4-dimethoxyphenanthrene (2), 3-
methylgigantol (3), and erianthridin (4). Compounds 4, 2, 3,
and 6 exhibited antiplatelet aggregation activities. In AA-
induced platelet aggregation the 1Cs values for compounds 4, 2,
3, and 6 were determined as 9 uM, 24 oM, 30 uM, and 60 uM,
respectively.

Keywords: fphemerantha lonchophylla , antiplatelet

aggregation

W O3
FRMLHTE(GGFPEARL) PHFLE EFA LS B
£FEHR ﬂﬁﬁ%&%ﬁiﬁ ﬁﬁ%ﬂﬁmm’ﬁmiﬁﬂﬂ
MEEHER HH#ﬁT’I‘EF—J BRI it R oFH shEERE - _Tgi
an/‘EﬁJﬂI&ﬁﬁ’\Pﬂﬂ (Orchadceae) & #t8 (Dendrobium) ~ 42 7% #H &
(Ephemerantha) %o G 1hik B (Pholidota) 5 3 M2 IR E - 3F
AMESLEFRHE ARG TETY > 4F 0 BRRAE B & oER
ABLHEBEHER - THBAARL BASHEPEERMAZLHE
M BT Dendrobium B #sh st EXEEA RKNE A (BNG A
8% 3 A 4 Al 0 Ephemerantha lonchophylla ) (B —) & # G A& -
AANY BEE 68 (Dendrobium loddigesii) (B :=) 58t
moscatilin & moscatin Eind /g E & FEM Ei}‘ arachidonic
acid (AA) & 1Cs0 %% % 10 pg/mL & 7.5 pg/mL-"1991 & Tezxuka
EATHARMNERGILE o 0 158 — L8t - 24
HEEEMRGRD S RMFRER ANEGA B B AL
Flacey s ARt E 2 IChp A& 0.02 mg/ml > B sbfZ A A £4iEH
EHOERFRAR O DRBEFHZALSY  Z2BATA L £4F3] %5
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AEREILSMZ ML UTIMRBAE -
UV : JASCO Model 7800 UV/vis spectrometer
IR * Bio-Rad FTS-7 spectrometer
NMR @ Varian Gemini 200 FT-NMR
MS : JEOL JMS-HX100 spectrometer
Optical rotation @ JASCO DIP-370 digital polarimeter

= ~ ##H
X ING B+ (Ephemerantha lonchophylla) %+t %88 & b0 W4k
gitg AP B E > B8 HFTPTHEMRZIFEFHIRNEMET -

Z~TEWRA e R
T & o i i (3kg) » g mABEZLE » A 60CKE
EiER o R BB R > LiBE ~ 240f > BRRBRIREF LB EiY -
LEE A B e A0 dfE R UECK — LB L&
LERLEs— T8 » P RB  BARZBEMSE 5B 118 Fractions
(Fr.1 & Fr.10) - £+ Fr.6 st silicagel (—& ¥ix : LB LA =
20 : 1) B4R A% o#k » £ A > /8 Fractions (Fr.6-1 £ Fr.6-6) »
Fr.6-1 B &EF KX (R —>5RE) F34is4 1 (462.7 mg) -
Fr.6-4 X Sephadex LH-20 (F &) & silica gel (845 @ F8=20"
1) Ao Eidaibsd 2 (26.5 mg) -
Fr. 74 silicagel (8 Fike @ T8 ZE=20:1) T4
B 35 A A48 Fractions (Fr.7-1 £ Fr.7-8)<Fr.7-4 #2 Fr, 7-5
A

L]

o
R
¥y s 13 8ie44 3(19.3mg) B 4 (27. 1 mg)-Fr. 7-8 34 Sephadex
LH-20 (¥&2) TR &SRS 5 (4.2 ng) -

Fr.8 & Sephadex LH-20 (¥ &%) B4 B/ o8 > 5132 N\ 1E
Fractions (Fr.8-1 & Fr.8-8) - Fr. 8-2 14 Sephadex LH-20 ( ¥ &%) -
silica gel (&4F : ¥8=10:1) A silicagel (&4 * AEH=1"
1) BREH 5o {iesd 6 (84.6 mg) -

Denbinobin (1)
Black prisms: mp 215-217°C; UVAex nm: 236, 310, 408; IR va
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cm” 3530 (br), 1648, 1633, 1619, 1560, 1468: 'H-NMR (CDCls) & 3. 91
(3H, s, 7T-0CHs), 3.94 (3H, s, 3- OCHs), 6.14 (1H, s, H-2), 6. 80
(1H, d, /= 2.8 Hz, H-6), 6.91 (1H, d, /= 2.8 Hz, H-8), 8.05
(14, d, /=8.5 Hz, H-9), 8.10 (1H, d, J= 8.5 Hz, H-10), 10. 98
(1H, s, 5-0H): “C-NMR (CDCls) & 55. 8 (7-0CHs), 57. 2 (3-0CHs), 102. 1
(C-6), 107.6 (C-2), 108.9 (C-8), 117.2 (C-4b), 122.9 (C-10),
128.7 (C-8a), 132.5 (C-10a), 137.7 (C-9), 140.2 (C-4a), 156.6
(C-5), 161.1 (C-7), 161.5 (C-3), 184.6 (C-1), 186.3 (C-4); EIMS
mz M 284 (100), 269 (7), 213 (62), 185 (48).

3, T-Dihydroxy-2, 4—dimethoxyphenanthrene (2)

Brown solid, mp 184-185°C; UV Awx nm 212, 260, 284, 343; IR
vexe - 3420 (br), 1620, 1592: 'H-NMR (acetone-d) & 3. 86 (3H, s,
4-0CH:), 3.97 (3H, s, 2-0CHs), 7.18 (1H, dd, J= 2.8 and 9. 2 Hz,
H-6), 7.22 (1H, s, H-1), 7.24 (14, d, /= 2.8 Hz, H-8), 7. 45 (1H,
d, /=9.0Hz H-9), 7.59 (14, d, J=9.0 Hz, H-10), 7.93 (1H,
br. s, -OH), 8.57 (1H, br. s, -OH), 9.34 (1H, d, /=19.2 Hz, H-5);
“C-NMR (acetone-d) & 56. 2 (q, -OCHs), 59.8 (q, —OCH:), 105.8 (d),
112.1 (d), 117.3 (d), 119.9 (s), 123.8 (s), 125.1 (d), 126. 3 (s),

128.0 (d), 129.0 (d), 134.9(s), 141.0 (s), 145.2 (s), 148.3 (s).
105. 8(s); Difference NOE: 4-0CH: [H-5 (5)], 2-OCHs [H-1 (15)];
EIMS mz W' 270 (100), 255(60), 223 (23), 184 (18).
d-Methylgigantol (3)

Colorless amorphous solid; UV Awx nm 224, 266, 180: IR Vua
cm 3575 (br), 1600, 1516, 1465, 1155, 1061: '‘H-NMR (acetone-
&) & 2.78 (44, br. s, H-a and H-a’), 3.70 (3H, s, 3'- OCHs), 3.8l
(3H, s, 4- OCHs), 3.82 (3H, s, 3- OCHa), 6.25 (2H, d, /= 2.2 Hz.
H-2" and H-6"), 6.28 (1H, d, /= 2.0 Hz, H-4"), 6.64 (1H, d, J=
2.0 Hz, H-2), 6.69 (1H, dd, /= 2.0 and 8.0 Hz, H-6), 6.77 (1L,
d, J=28.0Hz, H-5); "C-NMR (acetone-a&) & 37.0 (t), 38.1 (t),
20.1 (q), 55.7 (q@), 55.8 (q), 98.9 (d), 106.5 (d), 108.1 (d),
111.2 (d), 111.9 (d), 120.3 (d), 134.4 (s), 144.3 (s), 147.0 (s),

148.5 (s), 156.9 (s), 160.6 (s); EIMS m/z M' 288 (50), 185 (23),
151 (100).
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Erianthridin (4)

White solid; UV Aw nm 215, 284; IR ve cm™ 3310 (br), 1618,
1590, 1485, 1460, 1440, 1288; 'H-NMR (acetone-c) & 2. 62 (4l br.
s, H-9 and H-10), 3.69, 3.83 (3H each, s, -0CH:), 6.55 (1H, s,
A-1), 6.70 (2H, m, H-6 and H-8), 7.91 (1H, s, -OH), 8.07 (1,
d, /=9.2 Hz, H-5): "C-NMR (acetone-a) & 153.9 (s), 150.5 (s).
147.5 (s), 139.8 (s), 139.1(s), 134.9 (s), 128.6 (d), 125.5 (s),
120.3 (s), 114.5 (d), 113.3 (d), 110.0 (d), 61.2 (@), 60.1 (q),
30.0 (t); Difference NOE: H:-9 and H-10 [ H-8 (6), H-1 (8)]: EIMS
m’z M 272 (100), 257 (25), 225 (26), 157 (11).
Ephemeranthol-H (5)

Brown solid; 'H-NMR (acetone-&) & 2. 62 (4H, s, H-9 and H-10),
6.27 (1H, d, J= 2.4 Hz, H-3), 6.37 (1, d, J = 2.4 Hz, H-1),
6.66 (2H, m, H-6 and H-8), 8.18 (1H, d, /= 9.2 Hz, H-5), 8.41]
(18, s, -OH): "C-NMR (acetone-a) & 31.3 (C-9 and C-10), 102.8,
107.7, 113.4, 114.9, 126. 1, 129.7, 139.5, 141.3, 155.8, 155.9,
156.9; EIMS m7z W 228 (100), 181 (30), 152 (42), 115 (50).
Ephemeranthone (6)

Yellow solid, mp 159-161°C; [a]s™ — 11.75° (¢ 0. 34, MeOH):

UV (MeOH) (e) 230 (26245), 263 (40230), 348 (5684), 430 (6360)
nm; [R Vi cm' 3246 (br), 1688. 1636, 1610, 1556, 1354, 1248, 1178,
1085; 'H-NMR (acetone-c) & 2.12 (3H, s, H-13), 3.05 (iH, d, J
= 15.3 Hz, H-11), 3.28 (1H, d, /= 15.3 Hz, H-11), 3.77 (3H, s,
2-0CHs), 5.85 (1H, s, H-1), 7.17 (1H, d, 7= 2.4 Hz, H-8), 7.2]
(ill, dd, /=2.4and 9.0 Hz, H-6), 7.29 (1H, d, /= 8.4 Hz, H-10),
7.8 (1H, d, J=8.4 Hz, H-9), 9.05 (QH, d, J = 9.0 Hz, H-5);
“C-NMR (acetone-d) & 30.9 (C-13), 51.3 (C-11), 56.1 (OCHs), 76.5
(C-3), 98.0 (C-1), 110.9(C-8), 120.1 (C-4a), 121.6 (C-6), 126.8
(C-4b), 127.1 (C-10), 128.1 (C-5), 134.7 (C-9), 135.0 (C-10a),
139.1 (C-8a), 1565. 7 (C-T), 162.3 (C-2), 200. 9 (C-4), 205.7 (C-12);
Difference NOE: 2-OCHs [H-t (19)], H-9 [H-10 (10), H-8 (11)], H-10
H-1 {10), H-9 (12)]; HMBC cross peaks : H-1/C-2, C-3, C-4a and
C-10; H-9/C-4b, C-8, and C-8a; H-10/C-1, C-4a, and C-9; H:-11/C-2,
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C-3, C-4, and C-12; H-13/C-12; EIMS m/z M 312 (25), 280 (100),
252 (44), 223 (53), 184 (23), 155 (20); HREIMS m/z 312. 1005, calcd
for CisHicOs 312 0997.

s o AR BR R R AR A

IR R ERBEA LAY AL EIT AL Invitro™F,
4+ % thrombine, arachidonic acid, collagen, platelet activating
factor A7 3]4L fn MR EE & 69078 PP ] 38R -
1. § 5 de ] vir i o) B 5 (platelet-rich plasma, PRP)

A 3.8% 89 sodium citrate st @ #Eadl 1:14 (v/v)
Z e BIR A, /Ef_.rm_f‘_i[.;’"] A 90xg B0 10 4948, FRIF LR BFAS
o dn s A s B e
2. % F o/ R E RS B (platelet suspension, PS)

1845 Teng et al 894 %,° B 100 mM EDTA #1 % F (New Zealand
White) HF##fk4b Bk (1:14) &l oL FR T LEPLL O0x g
o 1054, RELEZAO R EHE, B H00xg 2.9 10 4 —’\
e MBIk, BTRE/DKRIAAAH EDTA(20M) A bonine
serumalbumin (BSA, 3.5 mg/mL)éy Tyrode ;8% %52, #4824
T #HOCE, BUKXSES EDTA & Tyrode Ak iE H B %, it X
Coul ter Counter (Model ZM) "’rﬁ»ﬁmdwﬁﬁﬁ FAAH 2 A 4. 5x10
8 platelets/mL, & # wA 1 mMCa”, #F & 30 448, #47F % - Tyrode
B TAAHBASH, 2@k T (M) : NaCl (136.9), KC1 (2.7),
MeCl: (2.1), NaH:PO: (0.4), NalCOs (11.9), glucose (11.1) -

s M B B R & ) K

S hARBERESZBIEE OBrien (1962) 2 & & 8l & 5%, K
Lumi-aggregometer (Chrono-Log Co. U.S.A) Bz o #F BRA4Fe)4
It Am AL Silicone LR ey k& P, Eoasitbdig o4 1200
g o EABNR A, BENREIERA 3 58Ny
2B, A% AE 3TC FT#iT BRELENITHE, B2 PRP &
PS R A AEMA 0% thhe ] IREEE, UFREh /DR R
(platelet-poor plasma, PPP) &% Tyrode & & & & & A 100% &9
fo iR ERE, B AT X HE
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mR R BB A RAE - hREI BB RAE

£ & h) =

— x 100%

B BFRATHRAEE — Tyrode &R (PPP)S R KA

¥ X B W W

TE LG A M ERRE 0 ABEZLEE 7 60CKS b
R RBMGIREZR > £BE - REBEREFLESEY - LEE

I AL B R R A Bk 0 H1F 3] 57 stilbene $A41b &4
— 4% #1164 ephemeranthol-H (5) A ephemeranthone
#& 2, 401544 denbinobin (1) ~ 3, T-dihydroxy-2, 4-

 Hop L3
(6) » R

Ta TN

“dimethoxyphenanthrene (2)*+3-methylgigantol (3)' & erienthridin
(4)" (Fig. 1) - 948 O it A dh R 48 & L3t ah 7 R 8L Rk B3

AR o AN HF R AW Mo F2 it e

Ephemeranthol-H (5) R Atz & B 48 » & § L R a3

B AT 0 3

B pbAb S 2 n-F K B Culli0s o & f 340 » £ — KIZ A — ¥ meta

coupling (& 6.27, 1H, d, /= 2.4 Hz; & 6.37, 1L, d,

J=2.4 Hz)

e FHEIR o RIEERB TN ENC3ARC] EL2FTF - £75—

KIZFrA—@ ABXBAa24=BEFH3 B 66.66
and H-8) & 8.18 (1H, d, J=9.2 Hz, H-5) - Rl#si£ 5
PA b E R 6

F—E& (5 2.62, 4H, s, H-9 and H-10) £} - 54

(2H, m, H-6
2 R

i RS D 2 &M A 0 4 & A ephemeranthol-H -

Ephemeranthone (6) £ & w & &5 » 1534 159-161°C - &4 s
& 5340 0 F hydroxy groups (3246 cm) carbonyl groups (1688 and

1636 cm”) & benzene ring (1610 and 1556 cm™) « £ &
EERmEZ W BEE S TAA Culli0s o & @ 3Esf —

= AT R
PAL S

.77 X FHEEZR @ ABX(87.17, d, /=2.4Hz, 1-8; 8 7. 21,

dd, /= 2.4, 8.1 Hz, H-6; & 9.05, d, /=9.0 Hz, H

-0) #11& %

%4 0 Bl diRasin et S § 9.05 5 4B sbib S BE L B A

phenanthrene #9454 '+ 6 7.29 (d, J =8.4Hz) & 7.85
Hz) 8% %]/ % phenanthrene #4 C-10 & C-9 ¢4 =18 % -

0.80 & 7.80 (d, H-9) r BmsgE H-1 9L 5 8
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(d, ] =8.4
2 R -

A 0 3. TT A% 605.80 (s) > B4 6 7.29 (H-10) #3838 O
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& DEPT B 340/t 645 6 B — 18 — B8 ~ — 18 &8 ~ X8 =485
BBz o b 2D-NMR ('H-"C COSY £ HMBC) #9547 » #5 £ "C-
NMR 42 & - & HMBC B 2+ 5% &£ & carbonyl groups &914L & - i 18 3%
ibedmayiEEEd X-ray (Fig. 2) &4 meEF - Sbiiba4 6
4 % % ephemeranthone.

ot 2 XL SY o B2 T ephemeranthol-H (5) BE XK1 &
AL R EE R BN 0 AR A T8 PPP R4 MR EE S
&M - 1b4-4 ephemeranthone (6) #E AA FrslEdym MREBEE X
pgligdmE £ 1Co £ 60 M4 123 R 4 &)
R EER 2 Table 1 » gL B AA A7 5] A2 69 do /N ARER
B E kB EM > RIpHEMRBER ALSY 4>2>3 > 1
et 42 B 38 ICo A3 &8 9 M 24uM & 30uM -

2 W

AR EoELNFELSY EYHETILSY 234K 6
B/ MRBEER  BAESAMAT  FRALBRFELEZ
LG » 54 F HEAG bbb S M o LAARTE 0 B3 AR B P B
IREEFTRZALEY  HoAEMZBERERAER -

.

<
KR A E TR EZRBE &2 8% %4 (CCMP86-RD-028) A
HRPREHALISEMHIRWELET 29U -

£ F XK |
. Mtz % GHREEERAGERME - TEEZF BT
1994 ;13:104.

2 MmAh k- EFH O RLE AY BAELE GAHEFAHESLARSL
LB aBfAEWERESRE - FH PR M
1995:20:181-182.

3. Bl EHLABEMRAKRLEHY c PEH P RMES
1990:15:9-11.

A %A LERY BB AER BLOANAERER (II) -
4 # 1991;22:173-176.
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b.

. BHEF B R ERR - HabAnAERES (1)

¢ 32 #& 1995;26:370-372.

Chen C C, Wu LG, Ko FN, Teng CM: Antiplatelet aggregation
principles of JDendrobium Iloddigesii. J Nat Prod
1994;57:1271-1274.

Tezuka Y, Hirano H, Kikuchi T, Xu GJ: Constituents of
kphemerantha  Ionchophylla; lIsolation and  structure
elucidation of new phenolic compounds, ephemeranthol-A,
ephemeranthol-B, and ephemeranthoquinone, and of & new
diterpene glucoside, ephemeranthoside. Chem Pharm Bull
1991;39:593-598.

Leong YW, Kang CC, Harrison LJ, Powell AD: Phenanthrenes,
dihydrophenanthrenes and bibenzyls from the Orchid
Bulbophy!lum vaginatum Phytochemistry 1997; 44, 157-165.

Chen CC, Lin CF, Huang YL, Ko FN, Teng CM: Bioactive
constituents from the flower buds and peduncles of Lindera
megaphylla. J Planta Med 1995; 58, 1423-1425.
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Fig. 1: Chemical structures of compounds isolated from Ephemerantha lonchophylla
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Table 1.

Effect of Purified Components from £plfiemerantha
lonchophylla on the Platelet Aggregation Induced by
Thrombin (Thr), Arachidonic Acid (AA), Collagen (Col),
and Platelet-Activating Factor (PAF).°

Fraction |Concentra % Aggregation
tion Thr AA Col PAF
(ng/mL)
Control 92.6 £ 1.485.9 £ 0.5(88.1 £ 0.9(88.1 £ 0.7
(3) (5) (4) (4)
Denbinobi ({100 87.6 £ 1,2|71.6 £ 7.2180.9 £ 2.6[91.1 + 1.5
n (1) (3)° (3)° (3)° (4)
Erienthri (100 86.3 + 0.4/ 0.0 £0.0[16.3 £ 1.8[34.2 + 5.1
din (3)° (5) (3) - (4)°
(4) 10 0.0 +£0.0
(B
5 10.9 + 4. 3
(5)"
2 h4. 1
+14. 0(5)°
] 80.1 £ 3.6
(2)
3. T~ 100 00,2+ 1.5 0.0+0.0111.8+1.7] 7.0 £ 2. 8
dihydroxy (3) (5)"° (3)° (4)°
2. 4= H0) 0.0+ 0.0 5.4 + 3.7
dime- (5)" (3)°
thoxyphen | 20 0.0+ 0.0 84.3 + 2.1
anthrene (5)° (3)
(2) 10 2.1 £ 6.7
(5)°
3 .7+ 9.8
(5)°
2 5.7+ 4.8
(9)
3- 100 89.2+ 1.1/ 0.0+0.004.2+2.0{1.4+1.2
methylgi- (3) (5)" (3)° (3)
gantol (3)| 50 0.0+0.0 62.1 + 4.2
(5)° (3)°
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20 10.7+5.4 80.6 + 3.6
(5)° (3)°
10 35.1 +
14. 8(5)"
3 69.1 + 7.6
(5)°

‘Platelets were preincubated with each fraction or the
solvent (0.5% DMSO, control) at 37°C for 3 min, then thrombin
(0.1 U/mL), AAC100 pM), collagen (10 pg/ml) or PAF (2 ng/ml) was
added. Percentages of aggregation are presented as means + S. E.
and statistical significance was evaluated by Student's ¢ test.

"P<0.
“P<0).
‘P<().

05 as compared with control values.
01 as compared with control values.
001 as compared with control values.
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