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a W, 8 e 1% o3 AR A D e JEREAT G54 %, W E L 229 04 3-O-p-D-glucopyranosyl-(1—2)--D-
glucopyranosyl-124,23(R)-epoxydammara-24-ene-34,60,20(S)-triol - 20-O-a-L-arabinofuranosyl-(1—6)-4-D-glucopyrano-
side (1). 3-O-p-D-glucopyranosyl-(1—2)-4-D-glucopyranosyl-124,23(R)-epoxydammara-24-ene-3f,6a,20(S)-triol 20-
O-a-L-arabinopyranosyl-(1—6)-5-D-glucopyranoside (2). notoginsenoside FP2 (3). gypenoside IX (4) #1 ginsenoside
Rol (5). HH, &M 1. 2 FELE&Y, 5l4r 44 notoginsenoside Fh8. notoginsenoside Fh9 .
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New triter penoid saponins from the leaves of Panax notoginseng
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Abstract: Five triterpene saponins were isolated from the agueous extract of the leaves of Panax notoginseng
(Burk.) FH.Chen via various chromatographic approaches, including HPD-100 macroporous resin, silica gel,
reverse phase C.;g and so on. Spectroscopic and chemical methods were used to elucidated their structures,
which were determined to be 3-O-p-D-glucopyranosyl-(1—2)-4-D-glucopyranosyl-124,23(R)-epoxydammara-
24-ene-34,60,20(9)-triol  20-O-a-L-arabinofuranosyl-(1—6)-4-D-glucopyranoside (1), 3-O-4-D-glucopyranosyl-
(1—2)-p-D-glucopyranosyl-12,23(R)-epoxydammara-24-ene-34,6¢,20(S)-triol 20-O-a-L-arabinopyranosyl-(1—6)-

S-D-glucopyranoside (2), notoginsenoside FP2 (3), gypenoside IX (4), ginsenoside Rgl (5). Compounds 1 and
2 are new compounds and named as notoginsenoside Fh8 and notoginsenoside Fho.
K ey words: Panax notoginseng; chemical constituent; triterpenoid saponins
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W, Ny E 5 Muay, JEFEEN 3-0-
S-D-glucopyranosyl-(1—2)-4-D-glucopyranosyl-124,
23(R)-epoxydammara-24-ene-3,6a,20(S)-triol 20-O-a-
L-arabinofuranosyl-(1—6)-4-D-glucopyranoside (1) 3-
O-f-D-glucopyranosyl-(1—2)-$-D-glucopyranosyl-124,
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23(R)-epoxydammara-24-ene-33,60,20(S)-triol 20-O-a-
L-arabinopyranosyl-(1—6)-4-D-glucopyranoside (2)
notoginsenoside FP2 (3) . gypenoside IX (4) #
ginsenoside Rgl (5). HH b5 1. 2 NEL &4, 45
0L 1.

weEW 1 AL EFEH K. HR-ESI-MS m/z
10755713 [M—-H] (it%{4: 1075.569 4), ffiE5>T
FUN CssHggOnp AMFIE N 10, L AM61E TR H 45
b3 (3375 em ). Wik (1648 cm™Y). Eke
(1080 cm ) ZEAFAE(E 5 0

"H NMR (600 MHz, CsDsN) 3% X &7 8 4
fFFILES 6, 093 (3H, s, H-18). 0.82(3H, s, H-19).
1.48 (3H, s, H-21). 1.66 (3H, s, H-26). 1.83 (3H, s,
H-27). 1.28(3H, s, H-28). 1.11 (3H, s, H-29) #11.15
(3H, s, H-30), K37 X 27~ 4 Ml E (5 5 on 4.95
(1H, d, J = 7.7 Hz, H-1). 5.39 (1H, d, J = 7.7 Hz,
H-1"). 5.13 (1H, d, J= 7.7 Hz, H-1"). 5.70 (1H, br s,
H-1"), $oREAEH 4AHER) =i 2, 'H NMR &
w1 MEEALES 04553 (1H, d, J = 7.6 Hz, H-24), 2
INHE SR - SGE0EY 11 10 M4
R, Ui TS 5.

45E HSQCHE K, sEii A fE s MR (R 1),

A L7541 BCNMR (150 MHz, CsDsN) %77 [ 53 ik
fFamh, Hh30M2HTkES, U8 NMFEGES
d¢c 15.5 (C-18). 16.5 (C-19). 24.9 (C-21). 25.7 (C-26)-
19.0 (C-27). 28.1(C-28). 16.6 (C-29). 17.1(C-30), 4
ANEE R 5 88.8 (C-3). 79.8 (C-12). 82.0 (C-20). 72.8
(C-23), 1 X XWEEHR 5 129.2 (C-24). 131.2 (C-25). il
i 5kt e, C-1~20 55 N2 A (A 1k
BPEAl, ATHEWT Rk I e R = s, B 17 A7k
I EEAF . HMBC 1% B 2R, H-23 f1 C-12 HiEfE
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Figurel Structuresof compounds 1 and 2
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M26% . NOESY i KR H-23 5 H-12 FAHK, i
SE H-23 5 H-12 iR @it 53kt O8dE st L, fh
1T L5 NS BT La. AS 21 Rhl8 #fH,
A 128,23(R)-epoxydammara-24-ene-38,6,20(S)-triol »
it H-"H COSY M1 TOCSY i K/ #r, 52 mixt
4 MRERIRZHLE S HETRId e (3R 1), RS
A 3 NERBER LA TUikbE A0 &4 1 H SRR K M, 1%
FIHEER 73, H)8 = W RS AT A, HEAT SO B
i, Y5 - A&TRE LRz Ao ) = W B e e AT AR
YO SAE B OR B I TR — B, MR ERE Y D-7E AT RE
L-Fal fi e bE . H-1's H-1"F1 H-1" 0 S 18 & i Hoor
BATN AR, H-1" R 5 b, BN o R AL

HMBC i &7~ H-1'A1 C-3. H-1"f1 C-2'. H-1"
- C-20. H-1"F1 C-6"Z MA@ R, U C-1
HAEF U 3 fz b, C-1ELE GIcH 2 fiil, C-1
HEAEE LI 20 £ b, C-1"HEEAE Gle™ ) 6 A L. @it
LBt & et & 1 K42 3-0-4-D-
glucopyranosyl-(1—2)-4-D-glucopyranosyl-124,23(R)-
epoxydammara-24-ene-34,6a,20(S)-triol 20-O-a-L-
arabinofuranosyl-(1—6)-p-D-glucopyranoside (& 1),
fir 4 4 notoginsenoside Fh8.
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Tablel *HNMR (600 MHz) and *C NMR (150 MHZ) datain pyridine-ds for compounds 1 and 2. “Overlapped

Position ! 2 Position ! 2
OH dc n dc OH oc OH dc
1 1.49° 394 149 39.4 26 1.66, s 257  168,s 25.7
0.78, m 0.81° 27 1.83,s 190 183 s 19.0
2 221, m 268 221,m 26.8 28 1.28,s 281 129 s 281
1.82,m 1.85m 29 111, s 166  1.08s 16.9
3 3.27,dd (11.7, 4.3) 88.8  3.26,dd (118, 4.4) 88.9 30 1.15s 171 112s 16.7
4 - 397 - 39.7 kN 4.95,d(7.7) 1051 4.92,d(7.7) 105.1
5 0.62,d (9.8) 564  0.67,d(11.5) 56.3 2 426" 835 4.6 83.5
6 143 184 147 185 3 434 783 434 784
1.34 1.38 4 4.04 723 411 71.7
7 1.34 352 140 35.2 5 3.9 782 395 78.1
116 1.20° 6' 459" 627 458 m 62.7
- 398 - 39.8 451, m 450"
145 506  1.48" 50.6 1" 5.39,d(7.7) 1061  5.39,d(7.7) 106.1
10 - 371 - 37.1 2" 416 772 415 772
1 191, m 301 1.92,m 30.1 3" 427 780 427 78.0
1.36° 1.39° 4" 417 717 418 72.0
12 3.67,td (10.3, 4.7) 79.8  3.70,td (10.4, 4.9) 79.6 5" 3.94° 784 395 78.3
13 1.59, t (10.9) 498  1.58,1(10.7) 49.8 6" 4.49" 629 449 62.9
14 - 514 - 51.3 437 437
15 149" 325 148 326 1" 513,d(7.7) 993  511,d(7.7) 99.3
114 1.09° 2" 397 753 394 75.3
16 2.38'm 256 2.28m 256 3" 421 788 422 78.9
213, m 213, m 4" 438 717 438 71.7
17 3.20, td (10.8, 4.2) 465  3.20,td (10.9, 4.3) 46.7 5" 413 766 412 76.7
18 0.93 s 155 0955 155 6" 482 69.2  4.75,dd(11.1,22) 703
19 0.82,s 165 0825 165 412" 433
20 - 820 - 82.1 1™ 5.70,s(br) 1104 494 105.7
21 148, s 249 150,s 245 2™ 498 836  4.49 722
22 2.86, br d (16.0) 520 2.82brd(15.7) 52.0 3™ 487 790 420 74.4
225 m 2.26,m 4™ 478,m 859 433 69.0
23 484, m 728  4.86,1(8.6) 725 5™ 436 626 433 66.4
24 553, d (7.6) 1292  554,d(7.7) 129.3 4.4 3.78,d (10.1)
25 - 1312 - 131.1

xfh, C-20 LIHE%EE S Floraginsenoside Tc [¥) C-20
BEBEARTE], W58 A o B FLBRRE & - L-Bi] 2 A1 it g
B BL B i & RT I E A S 2 45K 2 3-O-
S-D-glucopyranosyl-(1—2)-5-D-glucopyranosyl-124,
23(R)-epoxydammara-24-ene-35,6a,20(S)-triol 20-O-a-
L-arabinopyranosyl-(1—6)-4-D-glucopyranoside (¥ 1),
¥ 44 N notoginsenoside Fh9 .

SIS IS

AR WL A (JASCO V-650 #Y); it
M E AL (JASCO P-2000 %4, HA); 214k % i A%
(Nicolet impact 5700 % {8 B8 e 21 4M e AN ); 1%
HEFEHRAC (VNS-600 341, L TMS (E51EHR

Z8), ik (Agilent 1100 series LC/MSD #Y); &
ROBME AL (Agilent 1100 Y w5 208 A €4 1% 4 ;
Shimadzu LC-6AD = RGHUAH (i 4%); H HeiiAH 41
1% (Biichi Gradient Former B-687, Rp Cig); il %/
Hl % ik (YMC-pack, ODS-A, 250 mm x 20 mm,
250 mm x 10 mm); 100~200 H#iEfE (5 S ifEreit T
J7); BRI GF254 (B Stk ), srtral
RA (b)), @itkaiks (Dikma N3 [H
Tedia 2~ 7] 42 7=; Fisher Jy3E[H Fisher A & 427%).

ZiM T 2015 4 5 HREA =AM . & E
= 2 L 2= B 245 W) B 75 B B BRI 7 01 %8 i O L R
(Araliaceae) A = J& #5 %) — £ Panax notoginseng
(Burk) F.H.Chen i3 384>,
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1 BB E

T =B 25 kg, ¥ S H 95% . (100 L)
MRS 2 X, BER 2 by ZEESEEUE =25 P K
(100 L) #2HL 2 K, FK 2 he 1531 /K & 0E T
HPD100 KALW AR (i 43 55, fRIRFHK. 25% £ 1
50% L 15 . 95% LEFUEM, FZKE Y, A=A
EIRAR, 15 25% LEEH 5> (298.5 @) 50% .1
#5> (365.4 g) Fl 95% LFEH4r (93.4 g). 50% L1
#5y (365.4 g) FREEE LA EESE, KIKH R
fis. A, ZB-FE (1:1). 70%ZEE. 50%Z2. 1%
Ve, 5255 LR OEREy (Frl, 3 @) R
o (Fr2, 2 ) CFE-AM (1:1) 5 (Fr3,
146.7g) 70% L34y (Fré, 130.6 @)~ 50% £ B34y
(Fr5, 9.1 g). Fr3 &kttt /ey, & i—H /K
(6:4:05 28 L) FEHEIN, 1L v—m, 532741
Moy (Fr3.l~Fr3.27). & ZEEEmaN s, &3¢
Fr3.6~Fr3.8 (14 N FrA, 12.73 @), FrA F s
ik (ODSHE) 408, LAFEE-—7K (40 : 60—75 : 25) F#
FEVERE, 2 23 NEB4r (FrA.1~FrA.23). FrA.15 8
b il £ A 1 (ODS ) -8, BUREE-K (22
78) WH4%, BALEY 1 (15 mg, tr=13.6 min). 2
(10 mg, tg=15.1 min). 3 (15 mg, tg=23.2 min). 5
(25 mg, tr=12.6 min); LAHEE—K (30:70) N3l
HHI %, LAY 4 (25 mg, tg=22.7 min).
2 HEE

a1 ABELERHAK (MeOH). [a] 2
—2.6 (¢ 0.28, MeOH); UV A« (log €): 201.8 (2.37) nm;
IR (Microscope) vma: 3375, 1648, 1378, 1080 cm ;
'H NMR (600 MHz, CsDsN) #1 *CNMR (150 MHz,
CsDsN) %74 W% 1, HR-ESI-MS m/z. 1 076.578 8
[M+Na]" (Calcd. for CssHgsO2Na, 1076.576 7).

&Y 2 ABELERHAK (MeOH). [a] 2
—1.2 (c 0.10, MeOH); UV A« (l0g €): 201.8 (2.37) nm;
IR (microscope) vmax: 3392, 1647, 1468, 1081 cm %
'H NMR (600 MHz, CsDsN) #1 *CNMR (150 MHz,
CsDsN) NMR %4 L% 1; HR-ESI-MS m/z. 1076.5784
[M+Na]" (Calcd. for CsgHgsO2Na, 1076.576 7).

&3 A AKES-MSmz 1209 [M-H],
HEM L5 T8N 1210, 50730 CogHogOus, AIBANE
74 10. CNMR (150 MHz, CsDsN) §: 38.9 (C-1), 26.3
(C-2), 88.6 (C-3), 39.4 (C-4), 56.1 (C-5), 18.1 (C-6),
34.8 (C-7), 39.7 (C-8), 49.9 (C-9), 36.6 (C-10), 30.5
(C-11), 70.4 (C-12), 49.1 (C-13), 51.1 (C-14), 30.4
(C-15), 26.5 (C-16), 51.3 (C-17), 15.7 (C-18), 16.0

(C-19), 83.1 (C-20), 22.1 (C-21), 35.9 (C-22), 22.9
(C-23), 125.7 (C-24), 130.7 (C-25), 25.5 (C-26), 17.6
(C-27), 27.8 (C-28), 16.4 (C-29), 17.1 (C-30), 104.5
(C-1', 82.8 (C-2), 77.5 (C-3)), 70.9 (C-4), 78.0 (C-5),
62.3 (C-6)), 102.9 (C-1"), 84.2 (C-2"), 77.7 (C-3"), 715
(C-4"), 79.0 (C-5"), 62.7 (C-6"), 106.1 (C-1"), 75.7
(C-2"), 784 (C-3"), 69.9 (C-4™), 67.1 (C-5"), 97.8
(C-1"), 74.8 (C-2"™), 76.3 (C-3™), 71.8 (C-4"), 77.4

RIEFEA 5, WEEWEY 3 A4 notoginsenoside
FP2.

th& 4 AfK K. ESI-MS iz 914 [M-H],
HEM I 5> 7800 915, 73 F 30K CurHgoOrz, AAIEE
4 8. BCNMR (150 MHz, CsDsN) d: 39.5 (C-1), 27.1
(C-2), 89.1 (C-3), 40.0 (C-4), 56.7 (C-5), 18.7 (C-6),
35.4 (C-7), 40.3 (C-8), 50.5 (C-9), 36.9 (C-10), 31.2
(C-11), 70.4 (C-12), 49.8 (C-13), 51.7 (C-14), 31.0
(C-15), 26.9 (C-16), 51.9 (C-17), 16.3 (C-18), 16.6
(C-19), 83.8 (C-20), 22.6 (C-21), 36.5 (C-22), 23.4
(C-23), 126.3 (C-24), 131.3 (C-25), 26.1 (C-26), 18.2
(C-27), 17.7 (C-28), 17.1 (C-29), 28.4 (C-30), 107.3
(C-1Y, 76.1 (C-2'), 79.6 (C-3'), 71.9 (C-4), 78.7 (C-5),
634 (C-6), 984 (C-1"), 75.1 (C-2"), 79.0 (C-3"),
72.2 (C-4"), 77.2 (C-5"), 70.3 (C-6"), 106.1 (C-1"),
75.1 (C-2"), 78.3 (C-3"), 71.4 (C-4™), 67.3 (C-5") . LA
RS SRR A, MRS 4 N
gypenoside IX .

k&5 A A, ESI-MSmiz 784 [M-H],
HEM I 5> 780 785, 73T 3K CpoH72043, AR
N 7. BCNMR (150 MHz, CsDsN) 6: 39.4 (C-1), 28.0
(C-2), 78.6 (C-3), 40.4 (C-4), 61.4 (C-5), 80.2 (C-6),
45.1 (C-7), 41.1 (C-8), 50.0 (C-9), 39.7 (C-10), 30.7
(C-11), 70.2 (C-12), 49.2 (C-13), 51.4 (C-14), 31.0
(C-15), 26.6 (C-16), 51.5 (C-17), 17.6 (C-18), 17.8
(C-19), 83.3 (C-20), 22.3 (C-21), 36.2 (C-22), 23.2
(C-23), 126.0 (C-24), 130.9 (C-25), 25.8 (C-26), 17.6
(C-27), 31.8 (C-28), 16.4 (C-29), 17.2 (C-30), 106.0
(C-1'), 75.5 (C-2'), 79.7 (C-3), 71.9 (C-4), 79.4 (C-5),
63.1 (C-6), 98.3 (C-1"), 75.1 (C-2"), 78.2 (C-3"), 71.69
(C-4"), 78.3 (C-5"), 62.9 (C-6"). LA %4 5 i1
IR A — B, M E WA 54 ginsenoside Rgl.
3 ER/KEEFERIEXT MBI ERE

B &Y 1. 2 (% 3 mg) T 25 mol-L?
HCI-H,O (2 mL) ¥, 90 Chn#dii#: 12 h, il
MR CBREEI 3 Ko KIZWUEZET, MKREESR
ik (CERERME), LAY 1. 2 MbE . THF
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TN L-2F s g s SR 3 (2 mg) FIJE/KIERE (2
mL), 60 CHiFER M 2 h, =4 R E 48, Fn
AN 0.2 mL = FEREREK I, 60 CHEFEN 2 h T,
SONEBOMZE 2 mL UKok AR, B SRR IE Cbe A
B3R, A IR AEEGR R A 4, B o) i bl g e — FY
FERERRLATAED, N 1 mL IEC kg, BT
SAEHT . D-EIEIHE . L-BTRARE (% 3mg) [ EREE
Xof B BB DL OB SR BEAT AT AR AL OB, 13 2T T
ASAE S AT IR B o D= AT B BT AR A OR B I 1E] 29.8
min, L-FafHi A 055 & 5 E] 19.6 min, D-Bf 4/ #4581
i 18] 20.5 min[ <A 2514 WILRIRSE 200°C, SR JGFHE
£ 260°C (JHEE: 10°C-minY), 260 C{£4F 24 min,
HANE] A 1. 2 BB AT A Y F W 52 5
{5 BE IS 1] 9 29 min. 19 min frIW5 N6, H o) 5 B 0
ECPOp AR
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