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[ Abstract ]

activities of Semen Persicae. Method: Chromogenic-substrates and continuous rate methods were used to assess

Objective: To study the chemical constituents and coagulation Factor Xa ( FXa) inhibition

the FXa inhibition activities. Various chromatographic techniques were used to isolate and purify the major active
compounds, and their structures were identified by spectral analysis. Result: The ethyl acetate part possessed
inhibition of 60.27% to FXa, and ten compounds were isolated and identified as 9-octadecenoic acid-2, 3-
dihydroxypropyl ester (1), daucosterol (2), 2-hydroxy-2-phenylacetamide (3), benzoic acid (4), 2-hydroxy-9-
octadecenoic acid (5), n-heptadecanoic acid (6), methyl elaidate (7), p-hydroxybenzoic acid (8), palmitic
acid (9) and amygdalin (10). Conclusion; The ethyl acetate part was the major FXa inhibition active site.
Compounds 1 and 3 were isolated from the family of Rosaceae for the first time, and compounds 5-8 were first
reported in this plant.
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MBEA= T 4 B 15 3 K 4K FXa B EM I B4k R IF &
/NGy F FXa f4f SR AL b B o
1 &

1.1  {¢ % NANODROP 1000 # 4% 3% 3¢ B it
(Thermo, US) , AL 204-S & 1/J7 B8, K F ( Mettler
NEEIDIS

1.2 K24 Purified FXa(#lt5 090825C-PK:1) & H
(% JIE Y Biophen CS-11(22) (k5 93803-1-PK:3)
) H Hyphen BioMed, Sephadex LH-20 & K
(Pharmacia Biotech 23 ] ) , ¥ 2 €8 115 S A €8 15 fiE fZ
(H BT ) iR GF,, 2 B Ak (M 5 1k
2T AFSE ) o Ak LR O BE . =& H ke L IE
TR B LA (DMSO) K HAth 2 K 1k 4
Mrafio BH M 25 9 Fl & 1 BE ( Bayer AG, it %5
BXFD8J1) ,

B IR AT 2013 4E 6 AW TLBA My
B2k BT (4I5S 20130508) , £ VT 55448 W E 25 0F
FE £k 1 WE B 5% B3 46 58 R 5 A B A W Bk Prunus
persica [T A, FEIUE bR A< (No. TR201302) 17 ik
TULIRAE v B 25 05 e Hh 25 W iR Ak 2 Bt =
2 HEMER
2.1 Zp MR ICRIZE I Bk R 15 kg, A 4 A%
A MR IR 5, 6 5 & 85% &£ 1 Rl 3t R 1R 3
U BRR 3 h, B IR IO, 98 Wk 4 2 OB OR |, 43 HUOAE
2 LKA AR A i B L LR LR IE T AR, AT
O, W 4 15 B A T Bk B AR 7 86.4 g, L TR O T
EROLIRE 213.9 g, 1E T EEF AR 247. 7 g, KHAL
175 533.6 g,

2.2 FXa fHHZ M6 & BAED ISR 1 &
TFWtek b wif B 35 57, HU/D 1 R, DL DMSO L il 1
Ji B E Ry 50 mg- L™ HYVE T

2.3 FXa #6036 PRI AL A > B alife LR LRI
fRE 213.9 g, bE B FEFE TG T35 L fE A 635
(200 ~300 H,500 g) , ¥k =5 W e -1 B (100
0 ~3: 1) BAEEVEMG, WA W0y, JL45 5] 8 4 43 (Fr.
1 ~8) Hrp Fr.1,Fr.2,Fr.3,Fr. 7 &3 )0 & 1K

.44 .

Sephadex LH-20,MCI, ODS J #H %5 ¥ {0, i 1l 5 45 5
FiE, N Fro 1 s A5 2459 1(36.7 mg) , 6
(1.9 mg) #17(17.7 mg) ;Fr.2 B8 2kE5Y) 8
(61.2 mg) ,3(45.7 mg) ,5(88.6 mg) ;Fr.4 F /05
3359 4(38.6 mg) ,9(16. 1 mg) ;Fr. 7 h i3]
BEMEAY 2(3.5 mg) ,10(8.3 mg) ,

B~ 85% L BESE Y, A Bk ALY, &

iz O BEAE MY, I T B 28 ) ROk A = D, DA
LR (DMSO ) S R T T R R 15
g L1 RE S TR, FH ORI 45 A 4 FXa
il 2%
2.4 {RAh FXa MIHITE VEM E D7 RINIAR A
F W TR £h 9% i (RS %% FRH0. 175 3 g NaCl, Jin A
0.065 mol-L ") Na,HPO, 3 mL,0.001 67 mol-L""'
() KH,PO, 7 mL, R 45 2% #h %5 ¥, pH 8.34)20 pL,
FXa % (2.5 mg-L™")20 pL, #Ff B (15 g- L")
0.2 pL, F 37 C IR E 30 min J5 I A JK Y% W
Biophen CS-11(22) (2.5 g-L™")20 pL, JF 4k 5 I .
25 IR BT LA 5] DMSO AR 2 R it 5 W, At [R] A
i AL AR Ty o RN TF IR o I R R AR R AR
0.5 ~5 min £F 405 nm &G (A) , 50, 5 minil
1Yk, ) 7 2 R T A A X fa] (o) Al
IR 2, 28 0 REPRARER T I T 3, e T
it B4 15 M L 5 A ke B A9 (103 il 2 R A e ) ]
S ] 350X A VR o A R B A [T
LRAREEN VM5 4L G 1A Bk R VA
FESE N E QN

I=(V,=V.)/V, x100%

DL AR Vb BE N BH M X BR, RN & W E
50 mg-L™", il % 99.16% . 85% £ FEHL LY A
THEETRAL L LR L BETRAL IE T B K A i i e
FEY )9 15 g L' R U EE 1 O 49. 83 mg- L7, %t
FXa g 1 4% % H (63.6 + 3.67)%, (56.16 +
2.88)% , (60.27 +4.36)% , (30.27 + 1.78)% ,
(13.70 £3.52) % . 455 R, Bk B Y *) FXa
AR R T R 2R 2 1R AR B A X FXa
() I 61 05 PR e 5k o PR L, BR A BEAR W R 1Y 4 R TR
A BRI FXa A 32 B M4
3 MMZZBERZEIMBAUFERINEHRET

& 1 [k K, H-NMR ( CDCL,, 300
MHz) §.5.34 (2H, m, H9, 10), 4.15 (1H, dd,
J=5.7,18.0 Hz, H-1'a), 4.21 (1H, dd, J=6.9,
16.5 Hz, H-1'b), 3.70 (1H, dd, J =7.8, 15.0
Hz, H3'b), 3.60 (1H, dd, J=5.7, 17.1 Hz, H-3'
a),2.34 (2H,t, J=7.5 Hz, H-2), 1.63 (2H, m,
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H-3), 1.25 ~1.63 (4H, m, H-8, H-11), 1.25
(20H, m, H-5 ~H-7, H-12 ~H-17), 0.88 (3H, t,
J=6.9 Hz, C-18);"” C-NMR (CDCIl,, 75 MHz) §:
174.3 (C-1), 34.2 (C2),24.9 (C-3), 29.1 (C-
4),29.2 (C-5),29.6 (C6), 29.6 (C-7), 27.2
(C-8), 129.7 (C9), 130.0 (C-10), 27.2 (C-
11), 29.7 (C-12), 29.5 (C-13), 29.3 (C-14),
29.1 (C-15), 31.9 (C-16), 22.7 (C-17), 14.1
(C-18), 65.2 (C-1"), 70.3 (C-2"), 63.3 (C-3"),
S5Z23Cwk[7 I X A — 8 s Bl 9-
T \BREIR-2', 3'- R ILNES .

e 2 Ak K, H-NMR (C,D,N, 300
MHz) 6:4.92 (1H, d,J = 4.8 Hz, H-1), 5.46
(1H, brs, H-6), 4.41 (1H, d, H-3), 0.63 (3H,
s, H-18),0.91 (3H, s, H-19), 0.84, 0. 87, 0. 96,
1.11, 3.88, 4.11, 4.24 4b ¥4 £ & 1%, C-NMR
(C;D,N, 75 MHz) 8:37.5 (C-1), 30.1 (C-2),
78.2 (C-3),9.9 (C4), 140.9 (C-5), 121.8 (C-
6),32.1 (C-7), 32.0 (C-8), 50.4 (C9), 36.9
(C-10), 19.3 (C-11), 29.5 (C-12), 42.4 (C-
13), 56.8 (C-14), 324.4 (C-15), 39.2 (C-16),
56.3 (C-17), 11.8 (C-18), 18.9 (C-19), 36.3
(C20), 19.1 (C-=21), 34.2 (C-22), 23.3 (C-
23),46.0 (C24), 28.4 (C-25), 21.2 (C-26),
19.8 (C-27), 26.4 (C-28), 12.0 (C-29), 102.4
(C-1"),75.0 (C2"), 78.1 (C-3"), 71.4 (C4"),
78.2 (C-5"),62.6 (C-6"), DL L%ds 5 CHR[8 ]
EREA S DB — 3, o e b B R MY

&YW 3 Al Nk A A X iR 151,
C,H,NO,, '"H-NMR ( CDCl,, 300 MHz) §: 8.19
(1H, s, NH), 8.11 (1H, s, NH), 5.56 (1H, s,
H-2),7.85 (2H, d, J=4.5 Hz, H-3',5"), 7.21
(1H, m, H4'),7.30 (2H, m, H-2', 6") ;"C-NMR
(CDCl,, 75 MHz) 6:176.4 (C-1), 75.0 (C-2),
142.5 (C-1'), 127.9 (C-2"), 128.6 (C-3"), 127.4
(C-4"), ZMSCHR[9 ] %L &Y 0 e BRI R o

e a L%, mp 113 ~115 °C ,'H-NMR
(cDncly, 300 MHz) 8:8.13 (2 H, d, J=7.5 Hz, H-
3,7),7.62 (1 H, t, J=7.5Hz, H-5),7.48 (2 H,
t, J=7.5 Hz, H4,6) ;" C-NMR (CDCl,, 75 MHz)
5:171.9, 130.3 (C-2), 129.3 (C-3,7), 128.5 (C-
4,6), 133.8(C-5), DA L8985 SCHR [ 10 ] X L
A, MG Y R RH

G S HEOBAR, M5 T 88 298, C
H,,0,, 'H-NMR (CDCI,, 300 MHz) &:4.03 (1H,

dd, H2), 1.27 ~1.31(18H, br. , H-3-7 ~12-15) ,
2.02 (2H, dd, H-8), 5.62 (1H, dt, J=6.0, 15.6
Hz, H-9), 5.43(1H, dd, J =6.9, 15.6 Hz, H-
10), 1.51(2H, m, H-11), 1.62 (2H, m, H-16),
2.35 (2H, t, H-17), 0.88 (3H, t, J=6.9 Hz, H-
18);”C-NMR (CDCl,, 75 MHz) §:179.4 (C-1),
73.2 (C-2), 37.3 (C-3), 34.0 (C4), 31.8 (C-
5),29.3 (C-6),29.1 (C-7),28.7 (C8), 132.3
(C9), 132.0 (C-10), 28.7 (C-11), 29.2 (C-
12),29.1 (C-13), 28.8 (C-14), 28.7 (C-15),
24.7(C-16), 22.6 (C-17), 14.1 (C-18), &%
SCERLIT ] XF b B A — 3, i s e ik & Y o 2-%
Fe-9- 1 NN R o

&Y 6 [k K. H-NMR ( CDCL,, 300
MHz)8:0.88 (3H, t, J =6.9 Hz), 1.26 (26H,
br.), 1.63 (2H, m), 2.35 (2H, m) , 5& %
AR 12 o0 LBl A — 30, i s et & M IE + L
Kl o

&7 Bk AR, H-NMR (CDCl,, 300
MHz) 8:3.66 (3H, s,-OCH,), 5.36 (1H, H-9),
1.26 (20H, br.), 1.62 ~2.02 (4H, br., H-11,
12),2.30 (2H, t, J=7.5 Hz, H-17), 0.88 (3H,
t, J=6.9 Hz, H-18) ;" C-NMR (CDCIl,, 75 MHz)
8:174.2 (C-1), 34.2 (C-2), 31.9 (C-3), 29.8 ~
29.1 (C4~7, 12 ~15), 27.2 (C-8), 130.0 (C-
9), 129.7 (C-10), 27.2 (C-11), 25.0(C-16),
22.7 (C-17), 14.1 (C-18) , Lk b #0485 2 % ik
(13 )50 b B A — 3, i % @ G R 9-1 /Bl I iR
F i o

&Y 8 Mk, H-NMR ( DMSO-d,, 300
MHz) §:10.17 (1H, s,-OH), 6.82 (2H, d, J =
7.92 Hz, H-2, 6), 7.78 (2H, d, J =8.37 Hz, H-
3,5);"C-NMR (DMSO-d,, 75 MHz) §:121.3 (C-
1), 131.4 (C2,6), 115.0 (C-3, 5), 161.5 (C-
4),167.1 (COOH) . Ll E%dls 52 % SClik [ 14 ] %t
P A — 30, SO B ) X R R TR

AW [ AR, mp 55 ~58 C, ESI-MS
m/z255 [M-H] ,'H-NMR (300 MHz, CDCI,) §:
2.34 (2H, t, J=7.5 Hz, H2), 1.62 (2H, m, H-
3),1.25 (24H, m, H4 ~15), 0.88 (3H, t, J =
6.6 Hz, H-16) . LI ¥4l 5 SCmk [15 ] il Bk —
B BB AR R .

A 10 M A K, H-NMR (300 MHz,
CH,OH-d,) 6:5.89 (1H, s, H2), 7.62 (2H, m,
H-4,8),7.46 (3H, m, H-5,6,7),4.22 (1H, d,

.45 .
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J=11.4 Hz, H9), 4.56 (1H, d, J=7.5 Hz, H-
15);"C-NMR (75 MHz, CH,OH-d,) 8:119.7 (C-
1), 69.2 (C2), 135.1 (C-3), 130.1 (C4, 8),
128.8 (C-5,7), 130.9 (C-6), 103.0 (C9), 74.8
(C-10), 77.9 (C-11), 71.7 (C-12), 77.9 (C-
13), 70.0 (C-14), 104.0 (C-15), 75.3 (C-16),
77.8 (C-17), 71.5 (C-18), 77.7 (C-19), 62.8
(C-20) o LA %l 5 Sk [ 16 ] 438 i oy 45 7 1 5
A3, W ARG A

LI DMSO R, 4 I 2 B8R 2. Tig 38 057 40 25 1 15
1) 1) 45 SR A0 A 0 T T B B R 15 g LT
W, AR 2. 4 TR J5 iR g . LARIAR YD BE A B X
WE, &k BE 50 mg- L' ] % 99. 16% , %5
9-F B IR-2", 3'-Z LR A NI L Bk 1k
e AR 2-F2 3 9+ R IA R L IE +-E kiR L9-1
J\ B A TR HH R 0 52 S oK FH R AR AR IR o A 1 IR
I vk BE )k 49.83 mg- L' X FXa 9 1 43 51K
(18.67 +1.68)% , (7.52 +3.31)% , (26.31 =
3.07)%, (7.89 + 4.50)% , (11.74 + 3.91)% ,
(37.90 +2.82)% , (4.77 +2.60)% , (27.36 =
2.73)% ,(23.20 +4.21)% , (12.49 +3.99)% , %%
IR, & AR A YA FXa Y947 — % (1 30 6 76
P AL P A 58
4 itig

XA A [ 2 B e o A A G S s
R A~ R LW H& YA 5 3 Mt i A 1E L g
HIE A /)N B BRE I B ) (2% i ADP 75 S 1 /)N BT R 2E
ST SR W 1 0 E R BE A R S I M K Rl
T B F) B 1] o 6F A6 4 i 107 26 1 B Il A B 1 K
A8 A T ik A ) B DA o3 %) B A A TR
THITHR FE SIE K 358 L 16 1 R] 358 B AR A vl (%) g Oy PR 2 B
AIPTBERL Y o IeAh AR BF 5T % B H 4R
WYy e HEAE T FXa, 45 80 (09 & il il 7 4=, 1 %)
CL A7 BE I Bl AS 7= A2 S 3K 31— 8 A BUBE I AE R 20 AN
SR L PR HE — 25 ARk A ] FXa 1Y)
B FE L RIAR A 28 . AR AR 58 X Bk 4 1) 4% 25 B
RO HEAT T FXa 0 3E PRI A2, 45 R Wos Bk LR
CBEAE G A B 8 0] FXa , i — 25 647 43 25 4l Ak 15
N &AL AP Ak 8 5 B A5 B 1) &5 B R A5 1 FXa 417
T AR 55, AT BB TR 22 10 B )4 DAY
S50 VR PLENA Reitt— DR ADESE

(5% 30k]

(U] XIRERk, WIBRAT. A M 0 T A8 36 7 19 BT ¢ 2
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