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A new glucosyloxybenzyl derivative from Bletilla ochracea and their procoagulant
activity
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Abstract: Objective To investigate the chemical constituents of the rhizomes of Bletilla ochracea. Methods A total of eight
compounds were isolated and purified from the n-butyl alcohol portion of 85% ethanol extract of its rhizomes by various column
chromatography involving silica gel, Sephadex LH-20, ODS and preparative HPLC. The effects of high concentrations of
compounds 2 and 7 on activated partial thromboplastin time (APTT) and prothrombin time (PT) were evaluated by in vitro
coagulation activity. Results Their structures were identified, on the basis of physicochemical properties and spectroscopic
evidences, as 1-(4'-B-D-glucopyranosyloxybenzyl)-4-{4"-O-[-D-glucopyranosyl-(1-2)-B-D-glucopyranosyl]benzyl } -(2R)-2-
isobutylmalate (1), militarine (2), dactylorhin A (3), gymnoside III (4), shancigusin I (5), bleformin J (6), gastrodin (7),
4-hydroxybenzyl-B-D-glucopyranoside (8). Compound 2 significantly shortened APTT and PT values. Conclusion Among them,

compound 1 is a new compound named bleochrside A, compounds 3—6 and 8 are first isolated from this plant. In addition,
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compound 2 showed procoagulant activity.
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¥ {£ A [ Bletilla ochracea Schltr ;4 == %}
(Orchidaceae) H M@ ZFERAMY), A ME2IR
Ao MR, FEASMTAMILTETEEA A, &
EA 4 AN, 93 E K B. striata Rehb. .. $81EF
N B. ochracea Schltr. /N 2 B. formosana (Hayata)
Schltr. M1*EH & B. sinensis (Rolfe) Schitr., =+ Z4i
TACERILTR. WFE, MEGE, REINT, R
R, B REREE G4 OH ETHENZ
AP, HZEAZ, BAausubim, HhAmsE
DR, R TEIT I i, ki SE s, B
GEEVERRY], A& RAREG DS, ki, 5T
K PUltE . . PUE. MEE. PUEEAIILT
P S AYIE DT T AR BE A A S T8 LA Wy
K, i ERE N, 155 K8 A RIS
TEEMIN . B RWIEGM LA RAVNA J, AR
e 6 5 A R, HAEPU R HLIX A Tz Ads,
—HBAE B LW TT > AR A . SR,
KT HAE H S B B LD 891, Sy B b T
RAHZAEY), AHIRAT S48 B A B RR L0564
BT T RGN B FIVEYERT 78, WP B T
FLANRRAE IR 3 A 27 i 0 B B 3RS0, Dy —
WIRR B KRS S5 i & 5 8 2k
Bk, AW B AL SRR 85% LB HR-IUIE T I
R HATIR T, Wb B e 1 8 MEE,
53N 1-[4"-B-D-(Hi %1 5 580 " -4 {4~ [B-D-H] &
B E-(1-2)-B-D- 7 ) Bl 280 R Jik §-2- 7 T S SRR I
( 1-(4"-B-D-glucopyranosyloxybenzyl)-4-{4"-O-[-D-
glucopyranosyl-(1-2)-p-D-glucopyranosyl Jbenzyl} -(2R)-
2-isobutylmalate, 1). 1,4-—-[4-(Fi % BE%)EH]-2-
ST HEERERES (militarine, 2). 2-O-Hi & Hi 5 A
JH (dactylorhin A, 3) FZ 4 I gymnoside 111, )+
41 ) B AR - AR R A BT B AU ZE T (shancigusin
I, 5). bleformin J (6). KWKZE (gastrodin, 7).
4- 32 LA B -B-D- L R i &5 B - (4-hydroxybenzyl-
B-D-glucopyranoside, 8), Hr k&4 1 Ak &
Yy, e NEERE A WEY3~6 M8 NE
WA oy B2 X m S EAAY 2 A7 &
HMBEMIEPEEAT I IE, SRR ED) 2 R & 4
KW AL BB g Bk I B B [A] C activated  partial
thromboplastin time , APTT ) Al & I & Ji7 &) [A]

(prothrombin time, PT), KIFEEEM I &5
BB FEE T EAO KT, R A &
TERF SR 7R AR .

1 UBEE5MH

Shimadzu UV 2401PC B4R (H A B
y#]); Bruker Tensor-27 {8 BL -84 F 21 AP 1A%
(Fiit: Bruker 45 ); JASCO model P-1020 £ gt
1 CHAS JASCO A 7]); Agilent 5973N S AH i/
DU B AF 5 2 B FH A (S [ Agilent 24 F]); APT QSTAR
TKATHF AR A (35 E SCIEX A F]). Bruker AV 1T
500 AU SHBILIRI; Agilent 1100 VRUFH (i
Agilent 1260 WRAH L, 2 Hr iy ZORBAX
SB-Cis (250 mmX4.6 mm, 5 um), -l ikt
A ZORBAX SB-Cis (250 mm X 9.4 mm, 5 um); A
A HPLC (AN #8 358 — A FEAI R 2% (DAD);
S [ #4 %} Lichroprep RP-18(40~63 pm, {8 [E Merck
Ad]), YMC*-GEL ODS-A (12 nm, S-50 pm, H
A YMC AFD; IEMMFEERR (200~300 H,
BT s RILALE 80 M 2L H 4=,
R OABIER (GFass, H ST, FiHE
LERHR AT, HR Sephadex LH-20 (Pharmacia
A E]D o NBRILFE 2K (65 047B-E1371A) APTT
R (S 11265637) PT i (L5 10000823)
CaCl, (Jit5 11239717) MNf#EE TECO A& 47
Tris-HCI ({5 20160118) AEE Amresco 24 H]4:
P, R ER (S 4SHE9) NE 2R AF A
7=, F#& (HEP, Sigma 2], fit5 119K1581),
1 [E &A1) MC-4000 LAY .

SRS B EAE A R AT 2015 11 AR H =
A AR T, B R E R B AR SO R B
MR REENE K&EELEE M B. ochracea Schitr [
L, 5Mhr A (BO201511) 1R47 4 E R Bt B W
TR TE bR AR o
2 Fk
21 EBSHE

TR A R (i 8 kg) Ml
J&i F 80% M) B AE = IR 3 IR (R V71 25
Lo 8 JE Uk Rk 4i, PRI BEIR L8 (4 LX4),
IETEEAI (41LX4), 2R LBEHAr (270 @)
AIETEESAL (500 @) IETEESSS> (500 g) &k
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ARt By, SAG-FEE (10 0 1~1: 1) BiEEs
Jii, TLC fll& A543 3] 7 18 A~G. D (186.2
g) i RP-18 #: (30%~ 100% H EEER ),
5% 4 Bt D1~D4. D2 (100.5 g) &R OIED
i CEAG-HEE 4 01 SN, J5id ODS H R
(30%~70% T RERLEE Ve B RIEY) 2 (68.2 2)-
D3 (10.5 g) &% KBEELK Sephadex LH-20 4144
(HEE-7K 90 @ 10> ¥efliiklsr A 4 Bx D3-1~D3-4.
D3-2 (446.2 mg) iEERAE R CE-FHEE 501
SRV, TR % HPLC (40%H ) 4lifk
3016 E59 5(25.6 mg, tr=24.3 min)F1 6(18.2 mg,
rR=27.6 min). D3-3 (760.5 mg) it FERFE il (&
5-FEE 4 01 SEREVEMD J54°F % HPLC (43%H
i) A58k A7 (187.5 mg, ®=19.5 min) Al
8 (36.5mg, ®=22.1min). E (80.2 g) LRkt
B, ST-FEE (8 1~1: 1) BEEERBIRISA S
B E1~E5. E2 (252 g) idhkfleh:, M- HEE
(51 1~1: DEFEWE5 R 6 M7 E2-1~E2-6. E2-4
(725.6 mg) £/ Sephadex LH-20 %/ (90% FEE)
AREAE et fa, FHE2H4 HPLC (35% 9B
BRMAEY 1 (272 mg, ®=224min). 3 (452 mg,
k=253 min) 4 (242 mg, &®R=17.6 min),
22 A1 BRKARLURIEIK R R
2.2.1 RKAE FREL 4 mg (L& 1 T 0.5 mL
R, AN 1 mL ) 2 mol/L =%/, 90 ‘CiK
fif 2 h, BSIRCERAEHL, 182KZH45r, TLC T
L DGR L, R AAEA - K (201
0.1); 10%IKRERER- £ BN B 57, D-H %0 FE % 4 i
ZHRF R 0301,
222 BRUKAR  FREL 10 mg (LA 1 RT 0.5 mL
FEE, I 2 mol/L f) NaOH, FEif/&MN 2h, H 1
mol/L HC1 i pH % 4, MMABSER CBEAHL, IR 7%
T3 BIBEIR £ TG AL o
2.3 APTT fiFik

te&9 2 17 H DMSO Bl % 100 mmol/L ¥
W 585 FH B 5%3% 1L A4S 80 19 0.02 mol/L Tris-HCl
(pH 7.4) R FE A 10 mmol/L VAR . BH T
O U 2 IO R i A1) (0.02 mol/L
Tris-HCL, 7 5%% LA 8 A1 10% DMSO). £
37 CHURHEM AN 5 uL AFIUEE 53 ek iR
IRV, RGN 45 uL NEtIf 1, 37 CF
i 2 min, 0N 50 uL APTT 855, 37 CTFHE 3

min f&, JIA 50 uL 0.02 mol/L CaCl, (37 CTii),
037 it I P[]
2.4 PT fik

FE SR RBCHF] “2.3” 0. #2a7 & i e ik
17, £ 37 CTIR LE A Hoin A A I i slons
MR AR IO AR E 2E, 37 °C F 14 2 min,
SRJE N PT (37 CHUR) 7], io3st & .
3 &£R
31 EYEWERE

wEY 1. BEMRY . o]y -91.3 (c 0.11,
MeOH): UV AT (nm): 269 (3.47), 222 (4.49), 197
(4.53), 244 (3.09), 207 (4.28); ESI-MS 25 Hi 1T 5
TV m/z 887 [M—H], HIE SR (-)HR-ESI-
MS (m/z 887.321 6 [M—H]", %1 887.319 0),
HEWT 753N CaoHs6022, AMEFIEE N 13, HA A
Heit BN R (3432 cm D) EEFRIE (1733 cm™)
AIFEEIL (1633 F11513 cm™). 'H-NMR Eli (F
1) 7R 61 0.93, 0.81 (6H, d, J= 6.6 Hz, H-7, 8), 1.71
(1H, m, H-6), 2.95, 2.66 (1H, d, J = 15.7 Hz, H-5a,
5b), FERAFE 1 RT3 647.09 2H, d, J = 8.6 Hz,
H-2', 6'), 7.28 (2H, d, J = 8.6 Hz, H-3", 5%, 5.00 (2H,
overlapped, H-7"), 7.09 (2H, d, J = 8.6 Hz, H-2", 6"),
728 (2H, d, J = 8.6 Hz, H-3", 5"), 5.01 (2H,
overlapped, H-7") $#&/RZWAEMEH 2 MHAEFR
B 454 HSQC K (644.98, d, J=7.5Hz, & 102.3;
514.92,d,J="7.5Hz, & 101.8; 51 4.64,d,J="7.8 Hz,
& 105.2), Fi4i4 HSQC-TOCSY BA A HMBC X4k,
A1 MEERIT AR, AT AHEN S K AR 3
ANHEPEEUR (Gle's Gle”s Gle”) . HIH i % it
BERF H-1 1 1R A RN 7.5, 7.5,
7.8 Hz, AJRNHHELL BB S H uds:, M IRK g
EhriE D-H &8 TLC AR HBRIEE (+51) Hoxt,
WE A BE A D /AL, b FREdE, RS2k
AW 1 72 bis(4-glycosyloxybenzyl)-2-isobutylmalate
WATAEY), 52 81E%) dactylorhin A (3) 1245
AL, HIXHIFET 1 ANMEE PSR AL E A,
BT HMBC 1%E (B 1), H-1"5 C-4'HHK,
H-1""5 C-4"f2¢, H-1""5 C-2""F15&, W LR H
Glc', Gle”, Gl 5] F C-4, C-4", C-2""Hi&E. N T it
—BHE 1 WA, Gz AP TRK AR
33 2R-2-F2HE-2-5 T N A ol i LR L e e
L CirE AR, GG ISR, 19 2-
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=1 AW 1 MEMEEEE (500/125 MHz, CD30D)
Table 1 'H- and *C-NMR data of compound 1 (500/125 MHz, CD30OD)
DA on dc A On éc
1 176.0 (s) 1" 4.89 (d, J="7.5 Hz) 102.3 (d)
2 76.6 (s) 2 3.48 (m) 742 (d)
3 2.95,2.66 (d, J=15.6 Hz) 46.2 (1) 3 3.44~3.49 (overlapped) 78.1 (d)
4 171.6 (s) 4" 3.42 (m) 71.3 (d)
5 1.59 (m) 493 (1) 5 3.44~3.49 (overlapped) 77.8 (d)
6 1.71 (m) 24.8 (d) 6" 3.92,3.72 (m) 62.4 (t)
7 0.93 (d, J= 6.6 Hz) 25.1(q) 1 4.96 (d, J= 7.5 Hz) 101.8 (d)
8 0.81 (d, J= 6.6 Hz) 24.0 (q) 20 3.69 (m) 87.6 (d)
1 130.8 (s) 3 3.32 (m) 75.5 (d)
216 7.09 (d, J = 8.0 Hz) 131.1 (d) 4 3.53 (m) 69.8 (d)
375 7.28 (d, J=8.0 Hz) 117.7 (d) 5 3.44~3.49 (overlapped) 77.9 (d)
4! 159.0 (s) 6" 3.92,3.72 (m) 62.5 (t)
7' 5.00 (overlapped) 67.2 (t) 1 4.64 (d, J="7.8 Hz) 105.2 (d)
1" 130.9 (s) 21 3.31 (m) 74.9 (d)
2" 6" 7.09 (d, J= 8.0 Hz) 131.2 (d) 3o 3.49 (m) 78.1 (d)
3" 5" 7.28 (d, J=8.0 Hz) 117.8 (d) 4 3.32 (m) 71.6 (d)
4" 159.1 (s) 5 3.44~3.49 (overlapped) 77.7 (d)
7" 5.01 (overlapped) 68.0 (t) 6" 3.92,3.72 (m) 62.6 (t)

HO
O 0 OH

X OH
HO&TL %z%

— 'H-'HCOSY
~7 X HMBC

Bl #tE4 18 'H-'H COSY FX# HMBC #%
Fig. 1 'H-'H COSY and key HMBC correlations of

compound 1

isobutylmalate FI45 14 Jr Bt C-2 BI4axt# 2 54054
militarine (2) A dactylorhin A (3) 21412 —F{[1],
9 R AR WA EY) 1 SR SE N 1-[4'B-D-(Fl %
W S0 B 1-4- {4 - [ B-D- Hl & B 4(-(1-2)-B-D- i &
PEAEO R AR -2-5 T HSERREE, A 1 MHbaY,
% NEIE A L H A (bleochrside A).

& 2. TLEMRY); ESI-MS m/z: 725 [M—
H]; 'H-NMR (500 MHz, CD;OD) 6: 7.30 (2H, d, J =
8.5 Hz, H-2', 6), 7.29 (2H, d, J = 8.5 Hz, H-2", 6"),
7.13 (2H, d, J = 8.5 Hz, H-3', 5°), 7.12 (2H, d, J = 8.5
Hz, H-3", 5"), 5.04 (4H, d, J = 3.4 Hz, H-7', 7", 4.96
(2H, d, J = 7.0 Hz, H-1"", 1), 3.93, 3.76 (4H, m,
H-6"", 6""), 3.55 (2H, m, H-2"", 2""), 3.50 (4H, m,

H-3", 5" 3" 5" 337 (2H, m, H-4"", 4", 2.98,
2.69 (4H, d, J = 15.7 Hz, H-3), 1.73 (1H, m, H-6),
1.63 (1H, m, H-5), 0.95 (3H, d, J = 6.7 Hz, H-7), 0.83
(3H, d, J = 6.7 Hz, H-8); *C-NMR (125 MHz,
CD;0D) 6: 175.9 (C-1), 171.6 (C-4), 159.0 (C-4"),
158.9 (C-4%), 131.1 (C-2', 6', 2", 6"), 131.0 (C-1"),
130.6 (C-1"), 117.7 (C-3', 5, 3", 5") , 102.0 (C-1"",
1), 77.8 (C-3", 3""), 77.7 (C-5"", 5", 76.5 (C-2),
74.7 (C-2", 2", 71.1 (C-4", 4""), 67.9 (C-7"), 67.2
(C-7%), 62.3 (C-6"", 6""), 49.1 (C-5) 46.1 (C-3), 24.9
(C-6), 24.7 (C-7), 23.9 (C-8). LA - H ¥ 5 kiR iE —
O, WA 2 N 14-[4-(BE RER)
Be]-2-5 TSRS

&) 3: TLEIHRY); ESI-MS m/z : 887 [M—
H]"; 'H-NMR (500 MHz, CD;0D) ¢: 7.26 (2H, d, J =
8.6 Hz, H-2', 6", 7.26 (2H, d, J = 8.5 Hz, H-2", 6"),
7.08 (2H, d, J = 8.6 Hz, H-3', 5"), 7.06 (2H, d, J= 8.5
Hz, H-3", 5"), 5.08 (4H, d, J = 12.8 Hz, H-7"), 5.04
(4H, d, J = 12.8 Hz, H-7"), 4.93 2H, d, J = 7.1 Hz,
H-1", 1", 4.85 (1H, d, J = 7.0 Hz, H-1""), 3.87,
3.70 (6H, m, H-6"", 6", 6", 3.55 (3H, m, H-2"", 2",
2", 3.50~3.39 (6H, m, H-3", 5", 3" 5" 3"
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5", 3.37 (2H, m, H-4"", 4""), 3.23 (1H, m, H-4"""),
2.98, 2.69 (4H, d, J = 15.7 Hz, H-3), 1.75 (1H, m,
H-6), 1.63 (1H, m, H-5), 0.88 (3H, d, J = 6.4 Hz, H-7),
0.79 (3H, d, J = 6.4 Hz, H-8); 3C-NMR (125 MHz,
CD;0D) d: 174.9 (C-1), 172.0 (C-4), 159.3 (C-4"),
159.2 (C-4"), 131.5 (C-2', 6', 2", 6™, 131.0 (C-1"),
130.5 (C-1"), 117.9 (C-3’, 5', 3", 5", 102.0 (C-1"",
1), 100.1 (C-1"""), 81.5 (C-2), 78.3 (C-3""), 78.1
(C-3", 3", 77.9 (C-5", 5""), 71.6 (C-5""), 75.5
(C-2""), 748 (C-2", 2", 71.1 (C-4", 4", 70.8
(C-4""), 68.4 (C-7"), 67.5 (C-7'), 62.5 (C-6", 6",
62.3 (C-6"""), 49.4 (C-5) 43.7 (C-3), 24.9 (C-6), 24.8
(C-7), 24.2 (C-8). LA FHUR 5 SCikoE — 21214,
S EEY) 3 N 2-0- BB ERE A ST

WA 4: LEJIRY); ESI-MS m/z: 929 [M—
H]"; 'H-NMR (500 MHz, CD;0D) d: 7.26 (2H, d, J =
8.6 Hz, H-2, 6"), 7.24 (2H, d, J = 8.5 Hz, H-2", 6"),
7.08 (2H, d, J = 8.6 Hz, H-3', 5"), 7.06 (2H, d, J = 8.5
Hz, H-3", 5"), 5.08 (4H, d, J = 12.8 Hz, H-7"), 5.04
(4H, d, J = 12.8 Hz, H-7"), 4.95 (2H, d, J = 7.1 Hz,
H-1", H-1""), 475 (1H, d, J = 7.0 Hz, H-1"""), 4.14,
4.05 (2H, m, H-6"""), 3.87, 3.68 (4H, m, H-6"", 6"""),
3.52 (3H, m, H-2"", 2" 2""), 3.50~3.39 (6H, m,
H-3"", 5™ 3 5 3 sy 337 (QH, m, H-4",
4", 3.23 (1H, m, H-4"""), 2.98, 2.69 (4H, d, J = 15.7
Hz, H-3), 1.94 (3H, s, COCH3), 1.75 (1H, m, H-6),
1.62 (1H, m, H-5), 0.88 (3H, d, J = 6.4 Hz, H-7), 0.79
(3H, d, J = 6.4 Hz, H-8); '3C-NMR (125 MHz,
CD;0D) ¢: 174.7 (C-1), 172.8 (C-4), 171.7 (COCH3),
159.3 (C-4', 4", 131.6 (C-2", 6"), 131.4 (C-2, 6"),
131.0 (C-1", 130.5 (C-1"), 117.9 (C-3", 5"), 117.8
(C-3', 5%, 1022 (C-1", 1), 100.0 (C-1""), 81.8
(C-2), 78.1 (C-3""), 78.0 (C-3", 3", 77.9 (C-5"",
5", 77.8 (C-5"""), 75.3 (C-2""), 74.9 (C-2", 2""),
71.3 (C-4", 4", 71.1 (C-4""), 68.3 (C-7"), 67.4
(C-7"), 64.4 (C-6""), 62.5 (C-6", 6""), 49.2 (C-5),
43.2 (C-3), 24.9 (C-6), 24.7 (C-7), 24.1 (C-8), 20.8
(COCH3). DL ¥ 5 CifdiiE —809, Hsei
EW 4 AFSH L.

&Y 5: TEEMRYI; ESI-MS m/z: 593 [M—
H]"; 'H-NMR (500 MHz, CD;OD) 6: 7.61 (1H, d, J =
16.0 Hz, H-7), 7.52 (2H, d, J = 8.8 Hz, H-2, 6), 7.32
(2H, d, J = 8.8 Hz, H-2", 6", 7.09 (2H, d, J = 8.8 Hz,

H-3, 5), 7.00 (2H, d, J = 8.8 Hz, H-3, 5'), 6.39 (1H, d,
J=12.7 Hz, H-8), 4.95 2H, d, J = 7.5 Hz, H-1", 1""),
3.87, 3.68 (4H, m, H-6", 6", 3.52~3.42 (4H, m,
H-3", 5", 3" 5", 3.44 (2H, m, H-2", 2", 3.31 (2H,
m, H-4", 4""); BC-NMR (125 MHz, CD;OD) J: 168.8
(C-9), 160.9 (C-4), 159.0 (C-4", 146.1 (C-7), 131.6
(C-1"), 131.2 (C-2, 6), 131.0 (C-2", 6", 129.8 (C-1),
118.0 (C-3’, 5", 117.8 (C-3, 5), 116.9 (C-8), 102.2
(C-1"), 101.8 (C-1"), 78.2 (C-3"), 78.1 (C-3"), 77.9
(C-5",5"), 74.9 (C-2"), 74.8 (C-2"), 71.3 (C-4"", 4",
67.1 (C-7%, 62.5 (C-6"", 6" LA_EH¥E 5 kiR iE—
;S SR EY) 5 N 48w A - R R
Fap e

EY 6: JTLEIMARYY; ESI-MS m/z: 593 [M—
H]; 'H-NMR (500 MHz, CD;0D) d: 7.57 (2H, d, J =
8.8 Hz, H-2, 6), 7.29 (2H, d, J = 8.8 Hz, H-2', 6"), 7.13
(2H, d, J = 8.8 Hz, H-3, 5), 7.02 (2H, d, J = 8.8 Hz,
H-3', 5'), 6.93 (1H, d, J = 12.7 Hz, H-7), 5.90 (1H, d,
J=12.7 Hz, H-8), 4.96 2H, d, J = 7.5 Hz, H-1", 1""),
3.92, 3.73 (4H, m, H-6", 6", 3.52~3.42 (4H, m,
H-3", 5", 3" 5", 3.44 (2H, m, H-2", 2", 3.34 (2H,
m, H-4",4""); 13C-NMR (125 MHz, CD;0D) §: 168.0
(C-9), 159.7 (C-4), 159.0 (C-4"), 143.8 (C-7), 132.7
(C-2, 6), 131.2 (C-1%, 131.1 (C-2', 6'), 130.3 (C-1),
118.6 (C-8), 117.7 (C-3’, 5%, 117.0 (C-3, 5), 102.2
(C-1"), 102.1 (C-1"), 78.1 (C-3", 3"), 77.9 (C-5""),
77.8 (C-5"), 74.8 (C-2"",2"), 71.3 (C-4""), 71.2 (C-4"),
66.8 (C-7'), 62.4 (C-6"", 6", LA LHdh 5 ClkikiE—
e, e AW 6 SN bleformin J.

&Y 7: TLEMARY); ESI-MS m/z: 285 [M—
H]; 'H-NMR (500 MHz, CD;0D) §: 7.26 (2H, d, J =
8.6 Hz, H-3, 5), 7.06 (2H, d, J = 8.6 Hz, H-2, 6), 4.86
(1H, d, J= 7.3 Hz, H-1"), 4.86 (2H, s, H-7), 3.86, 3.68
(2H, m, H-6"), 3.45~3.38 (2H, m, H-3’, 5"), 3.41 (1H,
m, H-2%, 3.29 (1H, m, H-4"); 3C-NMR (125 MHz,
CD;0D) §: 158.5 (C-1), 136.6 (C-4), 129.4 (C-3, C-5),
117.6 (C-2, 6), 102.4 (C-1"), 78.1 (C-3"), 78.0 (C-5,
74.9 (C-2'), 71.3 (C-4"), 64.8 (C-7), 62.5 (C-6). LA
P 5 SRR GE — BT, MU R A T IR
R

th&5Y 8: TLEIMIRYI; ESI-MS m/z: 285 [M—
H]; 'H-NMR (500 MHz, CD;0D) §:7.23 (2H, d, J =
8.5 Hz, H-2, 6), 6.74 (2H, d, J = 8.5 Hz, H-3, 5), 4.81
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(1H, d, J = 7.0 Hz, H-1%, 4.55 (1H, d, J = 7.7 Hz,
H-7a), 4.30 (1H, d, J = 7.7 Hz, H-7b), 3.89, 3.68 (2H,
m, H-6'), 3.42~3.28 (2H, m, H-3, 5", 3.38 (1H, m,
H-2", 326 (IH, m, H-4); 3C-NMR (125 MHz,
CD;0D) d: 158.3 (C-4), 129.6 (C-4), 131.2 (C-3, 5),
116.0 (C-2, 6), 102.8 (C-1"), 78.1 (C-3"), 78.0 (C-5,
75.1 (C-2'), 71.7 (C-4"), 71.6 (C-7), 62.8 (C-6"). LA L
s 5 sCkdoE — s8], s et B 8 N 4-FR
A F-B-D- L M AT RE T
32 EMiEMLIGLER

F AR R B iRkt . A5 A0 i 45
0% IS5 , D30 UE S AR [ B 75 A8 R 1 Dhak
T 2 NS EBRREY 2 f1 7, TP HARSE
BEMLETE. SRR GR 2. 3), SxfRAMti
G2 % APTT A—EMEH (P<0.0D), [FINffHER
FZY% PT (P<0.001).

F2 AWM 73 APTT EMEN (Xts,n=3)
Table 2 Effects of compounds 2 and 7 on activated partial
thromboplastin time (X £ s, n=3)

451 RNk 47 S APTT/s
pagit — 36.7£0.60
i 3.56 pmol-L! 142341225
2 10 mmol-L™! 343+031™
7 10 mmol-L~! 37.840.90

Sxf R P<0.01 "P<0.001, T

“P<0.01 "™P<0.001 vs control group, same as below

R3 a2 T X PTEMEM (X£s,n=3)
Table 3 Effects of compounds 2 and 7 on prothrombin time
(X+s,n=3)

25 FE i ML R PT/s
X fE — 17.340.12
JiF# 16 pg-mL™! 2744025
2 10 mmol-L™! 14.54+0.12**
7 10 mmol-L™! 17.0+1.10
4 g

AT TR B P25 85% L FE SR EU R IE T
BEE AL AT = R T TS, R 2 515 21 8 AT
HRIEY, L&Y 1 e am, thad 3~
6 T 8 N IRMIEAL A KA Y oy 2519 3. RS
KUED) AT A SR Ry, SRR
EiZR A A . RSN, X R A
ARE R A K ZRUR S ik, A FUmE R A

SEemLEYE, S5REIR, (a2 WE4E PT
VEF, 56 SCHRHEDN B mT g 2 3 A i o ik
R AR Bt AE ] . BT — ERE L B RS T 38
TEA Ky, e B R 5 H
Felior2RAe,  SAEDhRE SR p sy B 1R
Wk, vsE e KAEN B R b Tr > R i A G
SRt TREAURE, O JE S BRI Y B 5 b
TFR SR TR TSR
FBAHR FIANEH ARG LEA 5 F R

SE R
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