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New polyacetylenes from roots and rhizomes of Panax ginseng

YANG Xiu-weil, WANG Hong-ping', ZHANG You-bho?, XU Wei', WANG Ying-ping?, ZHANG Lian-xue?

1. State Key Laboratory of Natural and Biomimetic Drugs, Department of Natural Medicines, School of Pharmaceutical Sciences,
Peking University, Beijing 100191, China

2. College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To study polyacetylenes in the roots and rhizomes of Panax ginseng. Methods Polyacetylenes were
separated and purified by repeated column chromatographies on normal and reversed phase silica gels, respectively. Their chemical
structures were determined by spectral data analyses of IR, UV, MS and NMR. Results Seventeen compounds were isolated from
95% ethanolic alcohol aqueous extract of the roots and rhizomes of P. ginseng and identified as ginsenoyne K (1), panaxynol (2),
(92)-1-methoxy-9-heptadecaen-4,6-diyne-3-one (3), panaxjapyne A (4), (3R,9R,10R)-panaxytriol (5), 10-methoxyheptadeca-
1,16-diene-4,6-diyne-3,9-diol (6), ginsenoyne A (7), 10-methoxyheptadeca-1-ene-4,6-diyne-3,9-diol (8), panaquinquecol 7 (9),
9,10-epoxy-16-heptadecaene-4,6-diyn-3-ol (10), panaxydol (11), ginsenoyne D (12), panaquinquecol 4 (13), 1-methoxy-(9R,10S)-
epoxyheptadecan-4,6-diyn-3-one (14), ginsenoyne E (15), panaxydiol (16) and panaxyne (17), respectively. Conclusion
Compounds 6 and 10 are the new ones, which were given the trivial name as panaxytriol methyl ether and panaxenydol, respectively.
Compounds 4, 9 and 13 are isolated from the roots and rhizomes of P. ginseng for the first time.
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Fig. 1 Structures of polyacetylenes in roots and rhizomes of P. ginseng
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AL A4 (Marian Inc., Palo Alto, CA, EED;
Bruker AV 111 400 %Y % M 3t 4 % 1% 4% ( Bruker
BioSpin AG Facilities, F&landen, Fi1:), TMS X
MR, TR =& K NER; Finnigan TRACE 2000
GC-MS (EI-MS; Thermo Finnigan, SanJose, CA,
% [E); MDS SCIEX APl QSTAR 7Y Jif i 1%
(ESI-TOF-MS; Applied Biosystems/MDS Sciex. ,

Foster, CA, SE[ED; QIFrimEfE LC 3000 B % &
ROBAREREA, e E P3050 % — 0%, UV3000 A
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Prodigy ODS #£ (250 mmX21.2 mm, 10 pm;

Phenomenex, Torrance, CA, E[E).
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ANSARFRZEHFY (3kg), F 8 &M 95% 2.
RISV LR AR AN 6 ¥, 35 1k 2 h, USEER 1h;
EIFRRHGR. W4, 13T 450 g CIRF 15.0%).
BT ERET H0 (L5L), FMCEEAE 6 X,
A CHEHEN 15 L IR CRARUR, %
W4, BRI 32.0 g (R A 1.07%) F1
AIEPERR 7 412 g (iR 13.73%) . 4 FikIA b
AR GBI O, SRR, 205
Wbt M ObE-BER B (20 0 1510 2 155 ¢
1521 15111 BREEEN, TLC Aill& JfAH R Z4H
£y, FLAEF] 12 MRS Fr.1 (1.0g). Fr.2 (0.89g).
Fr.3 (13.0g). Fr. 4 (1.6 g). Fr.5 (09 ¢g). Fr. 6
(1.69). Fr.7 (5.8¢g). Fr.8 (0.5¢9). Fr.9 (1.4¢g).
Fr.10 (1.8 ¢g). Fr.11 (1.6 g) Al Fr. 12 (0.6g).

Fr. 4 (1.6 g) &MHl&8 & R0RAH A, JF-
K (80 :20) BEME, ARREDY 6 mL/min, 73E11L
AW 1(tr=23.457 min, 15.9 mg) . 2(tr="50.499 min,
500.0 mg). 3 (tg=57.422 min, 10.3mg) F14 (tr=
61.202 min, 9.5mg).

Fr. 7 (5.8 g) &Ml %8 m il e, G-
/K (65 :35) BEMt, AFUREH 6 mL/min, 1523
4y Fr. 7-1 (1.59). Fr. 7-2 (0.9 ¢) LEALEW 5
(tr=25.327 min, 2.2 mg). 6 (1tr=32.021 min, 7.8
mg). 11 (tz=68.040 min, 980 mg). 12 (tr=87.375
min, 96.5mg). 13 (tg=97.091 min, 12.6 mg). 14
(tr=113.763 min, 40.9mg). 15 (tr=142.418 min,
51.1mg). Fr.7-1 (1.59) 248w i,
LliFE-7K (55 1 45) Wi, AR E 6 mL/min,
BELE 7 (k=26.210 min, 24.4mg) F18 (tr=
28.332 min, 43.1mg). Fr.7-2 (0.99) Z&iHil&A 5
ROBAA O, 285K (55 : 45) BEMt, RFBREN
6 mL/min, 5%{LA54 9 (tr=85.583 min, 2.3 mg)
110 (tr=100.068 min, 14.4mg).

Fr. 8 (0.5 g0 &l &M m AR tO1E, -
K (801200 BEML, AFREA 6 mL/min, 15324
AW 16 (tr=22.848 min, 14.0 mg).

Fr. 12 (0.6 @) &M% 8 U H e, Z0E-
/K (80 :20) ¥efit, ARFAEN 6 mL/min, 1531k
AW 17 (1r=18.962 min, 17.9mg).
3 HM%EE
31 HFHEMRGEHEE

&) 6:KB{;*<‘;%E@?M<%, [a]?-95.0° (c 0.30,
CHCls); IR Viax (cm™): 3410 (br OH), 2246 (C=C),
1640 (C=C): UV A (nm) (log &): 200 (3.74), 231
(3.35), 260 (3.29), 275 (3.41), 289 (3.43), 303 (3.48);
ESI-MS m/z: 313.1 [M+Na]*; HR-ESI-MS 5 tH#E4r 1
510 m/z 313.176 5 [M+Na]*, 51k A 313.178 0,
53T CisH2603. #H4L G 6 5 82T LA,
£ 'H-NMR i1, (h&9) 6 Lk &9 8 fEIIAIX £
T 3MNMERFAES [on5.81 (1H, ddd, J = 17.2, 10.4,
6.7 Hz), 4.99 (1H, d, J = 17.2 Hz), 493 (1H, d, J =
10.4 Hz)], TffEEHIX 61 2.05 2H, m) 4% H 14
WHIERTES, on 1.39~152 55X ik &4 8
LT 2R ES. Bk, A6 E 2 MK
i XU . X —HEWTEE 13C-NMR il HSQC szi&h
BENESE, a6 k&Y 8 fERIBIX 2 T 24
WiiE5 (5c 139.0 d A1 114.3 . HRHELL_E3HT,
HEWT IS4 6 G 8 K i) £ B4 A Ak AR v
XU A 1H-1H COSY i, M3 61 5.94 (H-2) 5
01 5.24 (H-1a). 5.47 (H-1b). 4.91 (H-3) #H>%; 0n 5.81
(H-16) 5 61 4.99 (H-17b). 4.93 (H-17a). 2.05 (H-15)
FH9%; 0n 3.23 (H-9) 5 6 2.56 (H-8). 3.70 (H-10) #H
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Ko fE HMBC i1, on5.94 (H-2) 5 dc 63.5 (C-3)
FH; 61 5.81 (H-16) 5 6c 33.7 (C-15) #H3K; 6n 3.43
(OCHs) 5 6c 82.0 (C-10) #Hzx (Kl 2). ZE&LA LS
Mr, HEWILEYD 6 2 10-H S 3 -Lk-1,16- —)d-4,6-
—H-3,9- ¥ (10-methoxyheptadeca-1,16-diene-4,6-
diyne-3,9-diol), H&4) 8 Mg tERd, H-H
COSY #i1 8C-NMR # Lh#z, thE4) 6 142 3S.
9R M1 10R, HALZZEMILE 1, frt A NS =EEH
fik (panaxytriol methyl ether). #R4f 1D #12D NMR 5
X a6 IMENAE 5T V28, WA 1.

7~ HMBC - COSY

2 {k&4 6 7110 BYEZE H-1H COSY # HMBC tHx
Fig. 2 Key 'H-'H COSY and HMBC correlations of
compounds 6 and 10

R1 A6 10 ME/MAZHEIRRIESRIE (400/100 MHz, CDCls)
Table 1 Spectral data of *H/**C-NMR (400/100 MHz, CDCls) of compounds 6 and 10

B 6 10
OH oc OH oc
1 5.47 (1H, d, J = 17.0 Hz) 117.1t 1.00 (3H, t, J = 7.4 Hz) 9.3q
5.24 (1H, d, J = 10.1 Hz)
2 5.94 (1H, ddd, J = 17.0, 10.1, 5.5 Hz) 136.1d 1.74 (2H, m) 30.7t
3 4.91 (1H, d, J=5.5 Hz) 63.5d 4.36 (1H, t,J=7.0 Hz) 64.1d
4 - 711s - 774s
5 - 745s - 66.4 s
6 - 66.1s - 69.5s
7 - 78.4s - 76.0s
8 2.56 (2H, m) 24.7t 2.71 (1H, dd, J = 17.6, 5.4 Hz) 19.4t
2.37 (1H, dd, J = 17.6, 7.2 Hz)
9 3.23 (1H, m) 709d 3.14 (1H, ddd, J=7.2, 5.4, 4.3 Hz) 54.3d
10 3.70 (1H, m) 82.0d 2.96 (1H, td, J = 5.9, 4.2 Hz) 56.9 d
11 1.28~1.55 (8H, m) 29.8t 1.39~1.52 (8H, m) 275t
12 25.0t 26.3t
13 28.81 289t
14 29.3t 28.81
15 2.05 (2H, m) 33.7t 2.06 (2H, g, J = 6.6 Hz) 336t
16 5.81 (1H, ddd, J =17.2, 10.4, 6.7 Hz) 139.0d 5.81 (1H, ddd, J =17.2, 10.2, 6.6 Hz) 138.9d
17 4.99 (1H, d, J=17.2 Hz) 1143t 5.01 (1H,d,J=17.2 Hz) 1144t
4.93 (1H, d, J = 10.4 Hz) 4.95 (1H, d, J = 10.2 Hz)
OCHs 3.43 (3H, 5) 58.4

EY) 10: IR, [a]y—24.82(c 0.11,

CHCly): IR Vinax (cm1): 3441 (br OH), 2248 (C=0),
1640 (C=C): UV hmar (nm) (log &): 201 (2.96), 226
(2.56), 240 (2.42), 255 (2.22), 272 (2.10), 286 (2.12),
305 (2.03); EI-MS m/z: 260 [M]*; HR-ESI-MS m/z:
278.210 7 [M+NH4]*, TH5EAE N 278.211 5; 543.3440
[2M + Na]*, iFHA{EN 543344 5; T RN

Ci7H2402. Kb &9 10 5 7L281E0%, 7E 'H-NMR
B, LAY 10 b B 7 EIRIBX BV T 2 AN
RTES, MEREHX on1.74 (2H, m) MER|HHA
1155, on1.00 (3H,t,J=7.4Hz) M&H| 1/ H
B 3 MAFES, ML DR 10 21k
AT LA R E A . 7E HMBC SE38H,
A WEZ ] oy 4.95 (H-172) 5 oc 33.6 (C-15) H#H3%; o
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3.14 (H-9) 5 ¢ 19.4 (C-8) #HZ%; 01 2.96 (H-10) 5
5¢c 27.5 (C-11) #H3%; 0w 2.37 (H-8a). 2.71 (H-8b) 5
dc 54.3 (C-9) #7%; on 1.74 (H-2) 5 6c 9.3 (C-1).
64.1 (C-3). 77.4 (C-4) #Hx (W 2). L& Ul Lot
HEBTALEY) 10 24 9,10-H A -16- Lk fi-4,6- — k-
3-1 (9,10-epoxy-16-heptadecaene-4,6-diyn-3-ol )
545 7 eGP, 1H-H COSY A1 3C-NMR
L, L& 10 %42 3S. OR Al 10S, HAk2sh
LA 1, frda NASHERHEE (panaxenydol) .
R 1D A1 2D NMR S5 604k A9 10 (157 1 Al A5
ST T AHE, WK 1.
32 BHYEYMINEENEE

WEY 1. REAHRY); [a]d —26.8°(c 0.1,
CHCLs): IR vy (cm™): 3430 (br OH), 2209 (C=C),
1647 (C=C): UV A" (nm) (log €): 208 (4.00), 215
(4.06), 231 (3.54), 240 (3.47), 255 (3.50), 269 (3.65),
285 (3.62), 304 (3.28); ESI-MS m/z: 299.1 [M+Na]*,
ﬁ}%;—& C17H2403; lH-NMR (400 MHZ, CDC|3) 0:6.24
(1H, dd, J = 16.0, 7.6 Hz, H-9), 5.94 (1H, ddd, J =
17.0, 10.2, 4.9 Hz, H-2), 5.77 (1H, d, J = 16.0 Hz,
H-8), 5.48 (1H, d, J = 17.0 Hz, H-1b), 5.26 (1H, d, J =
10.2 Hz, H-1a), 4.98 (1H, d, J = 4.9 Hz, H-3), 4.36
(1H, dt, J = 7.1, 6.8 Hz, H-10), 1.50 (2H, m, H-11),
1.26~1.34 (10H, m, H-12~16), 0.88 (3H, t, J = 7.0
Hz, H-17); ¥*C-NMR (100 MHz, CDCl3) &: 146.0
(C-9), 1359 (C-2), 117.3 (C-1), 111.9 (C-8), 85.8
(C-10), 80.8 (C-4), 76.9 (C-7), 74.2 (C-6), 70.8 (C-5),
63.7 (C-3), 32.2 (C-11), 31.7 (C-15), 29.4 (C-13), 29.1
(C-14), 25.1 (C-12), 22.6 (C-16), 14.1 (C-17). LA ¥k
W5 SRR E — ), WS e A 1L AANS
Ko

WEY 2. REEMIRY); [a]d -34.7° (c 1.11,
CHCls); IR vnffxr (cm™): 3346 (br OH), 2233 (C=C),
1644 (C=C): UV A" (nm) (log ¢): 207 (3.86), 230
(3.09), 242 (2.98), 255 (3.03), 269 (3.19), 285 (3.18)
nm; ESI-MS m/z: 267.1 [M—l—Na]*, ﬁj\ ﬁ C17H240;
IH-NMR (400 MHz, CDCls) ¢: 5.92 (1H, ddd, J =
17.0, 10.2, 4.8 Hz, H-2), 5.50 (1H, m, H-10), 5.44
(1H, d, J = 17.0 Hz, H-1b), 5.36 (1H, m, H-9), 5.21
(1H, d, J = 10.2 Hz, H-1a), 4.89 (1H, d, J = 4.8 Hz,
H-3), 3.01 (2H, d, J = 6.9 Hz, H-8), 2.02 (2H, q, J =
7.1 Hz, H-11), 1.26~1.36 (10H, m, H-12~16), 0.87
(3H, t, J =7.0 Hz, H-17); *C-NMR (100 MHz, CDCls)

d:136.2 (C-2), 133.0 (C-10), 122.0 (C-9), 117.0 (C-1),
80.2 (C-7), 74.3 (C-4), 71.2 (C-5), 64.1 (C-6), 63.4
(C-3), 31.8 (C-15), 29.2 (C-12), 29.2 (C-13), 29.2
(C-14), 27.2 (C-11), 22.6 (C-16), 17.7 (C-8), 14.1
(C-17)o VA EH¥E 5 SOk aE — 2062y, B el
EW 2 NANS IR

&Y 3: REEMPIRY): [a]d-96.4° (c 0.09,
CHCls): IR vy (cm™): 3392 (br OH), 2233 (C=C),
1672 (C=C): UV A" (nm) (log «): 205 (4.30), 228
(3.66), 256 (3.48), 270 (3.69), 286 (3.67); ESI-MS
miz: 297.1 [M+Na]*, 773 CisH202: H-NMR
(400 MHz, CDCls) 8: 5.57 (1H, dt, J = 10.2, 7.5 Hz,
H-10), 5.37 (1H, dt, J = 10.2, 7.1 Hz, H-9), 3.71 (2H,
t, J = 6.1 Hz, H-1), 3.34 (3H, s, OCH3), 3.11 (2H, d,
J = 6.9 Hz, H-8), 2.81 (2H, t, J = 6.1 Hz, H-2), 2.03
(2H, dt, J = 7.1, 6.8 Hz, H-11), 1.28~1.53 (10H, m,
H-12~16), 0.88 (3H, t, J = 6.0 Hz, H-17); 3C-NMR
(100 MHz, CDCls) &: 184.7 (C-3), 134.0 (C-10), 120.7
(C-9), 88.8 (C-4), 76.6 (C-7), 72.3 (C-5), 67.0 (C-1),
63.5 (C-6), 58.9 (OCHs), 45.5 (C-2), 31.8 (C-15), 29.2
(C-12), 29.2 (C-13), 29.1 (C-14), 27.3 (C-11), 22.6
(C-16), 18.1 (C-8), 14.1 (C-17). LA % 5 ki
E—H, MR EY 3 N (92)-1-FE -9+
LRIE-4,6- k-3 .

WEY) 4: REOMIRY): [a]d —42.9° (c 0.34,
CHCls); IR vio (em): 3433 (br OH), 2233 (C=C),
1670 (C=C): UV A (nm) (log &): 203 (3.76), 230
(3.39), 275 (3.08), 290 (3.04), 304 (2.94); EI-MS m/z:
246 [M]*, 7313 CuH260; H-NMR (400 MHz,
CDCls) d: 5.53 (1H, dt, J = 11.5, 7.6 Hz, H-9), 5.39
(1H, dt, J = 11.5, 6.4 Hz, H-10), 4.37 (1H, t, J = 6.1
Hz, H-3), 3.04 (2H, d, J = 6.8 Hz, H-8), 2.04 (2H, m,
H-11), 1.75 (2H, m, H-2), 1.03 (3H, t, J = 7.4 Hz,
H-1), 1.27~1.32 (10H, m, H-12~16), 0.90 (3H, t, J =
6.8 Hz, H-17); 13C-NMR (100 MHz, CDCl3) 6: 133.0
(C-10), 122.0 (C-9), 79.5 (C-6), 76.7 (C-4), 69.9
(C-5), 64.1 (C-3), 64.1 (C-7), 31.8 (C-15), 30.7 (C-2),
29.2 (C-12) , 29.2 (C-13), 29.1 (C-14), 27.2 (C-11),
22.6 (C-16), 17.7 (C-8), 14.1 (C-17), 9.3 (C-1). Btk
VG AN { SCHRE N[alo +50.0 (c 0.02, MeOH) },
DA _E s 5 SRR 1E — 200, MU R A 4 T
TWEH A

AW 5: REEMRY): [0]d-52.99(c0.12,
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CHCls); IR vio (em): 3423 (br OH), 2239 (C=C),
1584 (C=C): UV A (nm) (log &): 200 (3.43), 226
(3.13), 257 (3.02), 276 (3.22), 291 (3.26), 303 (3.33);
ESI-MS m/z: 301.1 [M+Na]*, %> ¥\ Ci7H2603;
IH-NMR (400 MHz, CDCl3) &: 5.94 (1H, ddd, J =
17.1, 10.0, 5.3 Hz, H-2), 546 (1H, d, J = 17.1 Hz,
H-1b), 5.25 (1H, d, J = 10.0 Hz, H-1a), 4.92 (1H, d,
J = 35 Hz, H-3), 3.65 (1H, m, H-9), 3.60 (1H, m,
H-10), 259 (2H, m, H-8), 1.28~151 (12H, m,
H-11~16), 0.88 (3H, t, J = 6.8 Hz, H-17); “*C-NMR
(100 MHz, CDCl3) 6: 136.0 (C-2), 117.2 (C-1), 78.1
(C-7), 74.8 (C-4), 73.0 (C-10), 72.1 (C-9), 71.0 (C-5),
66.5 (C-6), 63.5 (C-3), 33.6 (C-11), 31.8 (C-15), 29.5
(C-13), 29.2 (C-14), 25.6 (C-8), 25.0 (C-12), 22.6
(C-16), 14.1 (C-17). LA b %¥s 5 SCikfieiE — 35624,
% e AW 58 (3R,9R,10R)- A Sk = .

WAEY T: REEOHRY; [a]5—98.2° (¢ 1.20,
CHCls); IR vio (cm): 3414 (br OH), 2236 (C=C),
1641 (C=C): UV A (nm) (log &): 206 (3.33), 229
(3.00), 241 (2.88), 256 (2.68), 272 (2.48), 287 (2.40);
ESI-MS m/z: 281.1 [M+Na]*, 4T3 Ci7H20:;
IH-NMR (400 MHz, CDCl;) &: 5.89 (1H, ddd, J =
17.0, 10.1, 5.0 Hz, H-2), 5.80 (1H, d, J = 17.2, 10.8,
6.7 Hz, H-16), 5.45 (1H, d, J = 17.0 Hz, H-1b), 5.23
(1H, d, J = 10.1 Hz, H-1a), 4.98 (1H, dd, J = 17.2 Hz,
H-17b), 4.93 (1H, d, J = 10.8 Hz, H-17a), 4.90 (1H, d,
J=5.0 Hz, H-3), 3.14 (1H, ddd, J = 7.2, 5.4, 4.2 Hz,
H-9), 2.95 (1H, td, J = 5.9, 4.2 Hz, H-10), 2.69 (1H,
dd, J = 17.7, 5.4 Hz, H-8b), 2.35 (1H, dd, J = 17.7, 7.2
Hz, H-8a), 2.05 (2H, g, J = 6.2 Hz, H-15), 1.39~1.51
(8H, m, H-11~14); C-NMR (100 MHz, CDCls) &:
138.9 (C-16), 136.1 (C-2), 117.1 (C-1), 114.4 (C-17),
76.6 (C-7), 75.1 (C-4), 66.3 (C-5), 70.8 (C-6), 63.4
(C-3), 56.9 (C-10), 54.3 (C-9), 33.6 (C-15), 28.9
(C-13), 28.8 (C-14), 27.4 (C-11), 26.3 (C-12), 19.4
(C-8). VL b-#¥im 5 ks — 52123, M et &
NSNS

&) 8: HEEMRY); [a]f -18.8°(c 2.43,
CHCly): IR vy (cm™): 3418 (br OH), 2255 (C=C),
1643 (C=C): UV A" (nm) (log ¢): 203 (3.69), 229
(2.89), 305 (2.60); ESI-MS m/z: 315.1 [M+Na]*, %
¥ CigH2s08; 'H-NMR (400 MHz, CDCls) &: 5.91
(1H, ddd, J = 17.0, 10.2, 5.4 Hz, H-2), 5.43 (1H, d, J =

17.0 Hz, H-1b), 5.20 (1H, d, J = 10.1 Hz, H-1a), 4.88
(1H, d, J = 4.9 Hz, H-3), 3.70 (1H, dd, J = 6.0, 4.5 Hz,
H-10), 3.41 (3H, s, OCHg), 3.22 (1H, ddd, J = 7.2, 5.4,
4.5 Hz, H-9), 2.55 (1H, dd, J = 17.4, 6.5 Hz, H-8a),
2.53 (1H, dd, J = 17.4, 6.2 Hz, H-8b), 1.23~1.52
(12H, m, H-11~16), 0.86 (3H, t, J = 6.9 Hz, H-17);
13C-NMR (100 MHz, CDCls) §: 136.2 (C-2), 116.9
(C-1), 82.1 (C-9), 78.3 (C-7), 74.7 (C-5), 70.9 (C-4),
70.9 (C-10), 66.1 (C-6), 63.3 (C-3), 58.4 (OCH3), 31.8
(C-15), 29.8 (C-11), 29.8 (C-13), 29.2 (C-14), 25.2
(C-12), 24.6 (C-8), 22.6 (C-16), 14.1 (C-17). LA L%k
5 kiR IE — 5022, s et A 8 S 10-H
AHELR-1-45-4,6- —-3,9- —FF.

& 9: B OIMPIRY: [a]7 —106.15°(c 0.09,
CHCls): IR v (cm™): 3416 (br OH), 2237 (C=C),
1642 (C=C); UV A" (nm) (log €): 204 (4.36), 230
(3.31), 240 (3.32), 254 (3.52), 269 (3.74), 284 (3.73),
305 (3.38); ESI-MS m/z: 299.1 [M+Na]*, 71
C17H2403; 'H-NMR (400 MHz, CDCls) 6: 3.92 (2H, t,
J = 5.4 Hz, H-1), 3.17 (1H, ddd, J = 6.6, 5.7, 4.2 Hz,
H-9), 2.98 (1H, td, J = 9.6, 4.2 Hz, H-10), 2.85 (2H, t,
J = 5.4 Hz, H-2), 2.76 (1H, dd, J = 18.0, 5.7 Hz,
H-8b), 2.49 (1H, dd, J = 18.0, 6.6 Hz, H-8a), 2.04
(1H, s, OH), 1.52 (1H, m, H-11), 1.26~1.34 (10H, m,
H-12~16), 0.88 (3H, t, J = 6.9 Hz, H-17); *C-NMR
(100 MHz, CDCls) 6: 186.0 (C-3), 85.7 (C-4), 76.3
(C-7), 72.5 (C-5), 65.6 (C-6), 57.5 (C-1), 56.9 (C-10),
53.8 (C-9), 47.7 (C-2), 31.7 (C-15), 29.4 (C-13), 29.2
(C-14), 27.5 (C-11), 26.4 (C-12), 22.6 (C-16), 19.9
(C-8), 14.1 (C-17).7E 'H-H COSY i1, § 3.92 (H-1)
562.04 (OH) LA 62.85 (H-2) #1555, i#E HMBC
W, §2.85 (H-2) 5 6575 (C-1), 186.0 (C-3) Aizx
FEM%, 63.92 (H-1) 5 186.0 (C-3) HiZfEtH>%,
DA b 28 5 SRR GE S AR — 0T, WS e A 9
PGSR T,

&Y 11: B EAMRY); [a]d-20.9°(c 1.22,
CHCls): IR vior (cm™): 3439 (br OH), 2237 (C=C),
1646 (C=C); UV A" (nm) (log €): 202 (3.68), 230
(3.18), 241 (3.04), 257 (3.02), 274 (3.09), 289 (3.04);
ESI-MS m/z: 299.1 [M+K]+, ﬁ?‘ﬁ C17H240;;
IH-NMR (400 MHz, CDCls) &: 5.90 (1H, ddd, J =
17.0, 10.1, 5.4 Hz, H-2), 542 (1H, d, J = 17.0 Hz,
H-1b), 5.20 (1H, d, J = 10.1 Hz, H-1a), 4.86 (1H, d,
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J = 5.4 Hz, H-3), 3.11 (1H, ddd, J = 7.1, 5.4, 4.3 Hz,
H-9), 2.95 (1H, td, J = 5.8, 4.3 Hz, H-10), 2.68 (1H,
dd, J = 17.7, 5.4 Hz, H-8b), 2.35 (1H, dd, J = 17.7, 7.1
Hz, H-8a), 1.26~1.50 (12H, m, H-11~16), 0.86 (3H,
t,J = 7.0 Hz, H-17); *C-NMR (100 MHz, CDCl5) &
136.0 (C-2), 116.8 (C-1), 76.4 (C-7), 75.1 (C-4), 70.5
(C-5), 66.3 (C-6), 63.2 (C-3), 57.0 (C-10), 54.3 (C-9),
31.6 (C-15), 29.3 (C-13), 29.0 (C-14), 27.3 (C-11),
26.3 (C-12), 22.5 (C-16), 19.3 (C-8), 14.0 (C-17). bl
AR S SR RoE — F e, Wk e & 11 AN

&Y 12: IR ECHRY); [0]5—56.3°(c 4.05,
CHCLs): IR vy (cm™): 3442 (br OH), 2236 (C=C),
1646 (C=C): UV A" (nm) (log ¢): 202 (3.33), 227
(2.95), 241 (2.82), 256 (2.77), 273 (2.77), 289 (2.74);
ESI-MS m/z: 285.1 [M+Na]*, 2> T3 Ci7Hz02;
IH-NMR (400 MHz, CDCly) &: 4.35 (1H, t, J = 6.4
Hz, H-3), 3.13 (1H, ddd, J = 7.1, 6.1, 4.2 Hz, H-9),
2.96 (1H, td, J = 6.0, 4.2 Hz, H-10), 2.69 (1H, dd, J =
17.7, 6.1 Hz, H-8b), 2.37 (1H, dd, J = 17.7, 7.1 Hz,
H-82), 1.73 (2H, m, H-2), 1.27~151 (12H, m,
H-11~16), 1.00 (3H, t, J = 7.4 Hz, H-1), 0.88 (3H, t,
J = 6.2 Hz, H-17); *C-NMR (100 MHz, CDCl3) &:
77.4 (C-4), 75.9 (C-7), 695 (C-5), 66.4 (C-6), 64.0
(C-3), 57.0 (C-10), 54.4 (C-9), 31.7 (C-15), 30.7
(C-2), 29.4 (C-13), 29.2 (C-14), 27.5 (C-11), 26.4
(C-12), 22.6 (C-16), 19.4 (C-8), 14.1 (C-17), 9.3
(C-1). VL b8l 5 ki — 28, e tb 54
12 W ANZk D,

&P 13: REOMPIRY: [0]5 —53.5°(c 0.54,
CHCls); IR v (cm): 2236 (C=C), 1673 (C=C);
UV AT (nm) (log €): 203 (4.00), 231 (3.18), 244
(3.03), 258 (3.24), 272 (3.46), 288 (3.43); ESI-MS
m/z; 297.1 [M+Na]+, /\¥ﬁ C17H2,03; IH-NMR
(400 MHz, CDCl3) &: 3.54 (1H, dd, J = 3.9, 2.2 Hz,
H-2), 3.17 (1H, ddd, J = 6.6, 5.7, 4.1 Hz, H-9), 3.11
(1H, dd, J = 5.6, 2.0 Hz, H-1b), 3.06 (1H, dd, J = 5.6,
4.4 Hz, H-1a), 2.98 (1H, td, J = 6.0, 4.1 Hz, H-10),
2.75 (1H, dd, J = 18.0, 5.7 Hz, H-8b), 2.51 (1H, dd,
J =180, 6.6 Hz, H-8a), 1.28~1.51 (12H, m, H-11~
16), 0.87 (3H, t, J = 6.8 Hz, H-17); *C-NMR (100
MHz, CDCIl3) &: 183.2 (C-3), 86.0 (C-7), 78.2 (C-4),
69.7 (C-5), 65.5 (C-6), 56.9 (C-10), 54.1 (C-2), 53.7

(C-9), 46.7 (C-1), 317 (C-15), 29.4 (C-13), 29.1
(C-14), 275 (C-11), 26.4 (C-12), 22.6 (C-16), 19.9
(C-8), 14.1 (C-17). LA -%¥a 5 sCiikHiiE — 528, iy
BB 13 NS IREE 4.

WEY) 14: RECHRY: [0]2-68.2°(c 0.62,
CHCls): IR vy (cm™): 3450 (br OH), 2236 (C=C),
1675 (C=C): UV A" (nm) (log ): 204 (4.05), 229
(3.26), 254 (3.36), 269 (3.52), 284 (3.49), 305 (3.25);
ESI-MS m/z: 313.1 [M+Na]*, 47 CisHze0s:
1H-NMR (400 MHz, CDCls) d: 3.72 (2H, t, J = 6.1
Hz, H-1), 3.34 (3H, s, OCHs), 3.16 (1H, ddd, J = 6.7,
5.7, 4.9 Hz, H-9), 2.98 (1H, td, J = 9.1, 4.9 Hz, H-10),
2.81 (2H, t, J = 6.1 Hz, H-2), 2.75 (1H, dd, J = 18.0,
5.7 Hz, H-8b), 2.49 (1H, dd, J = 18.0, 6.7 Hz, H-8a),
1.25~152 (12H, m, H-11~16), 0.88 (3H, t, J = 6.7
Hz, H-17); BC-NMR (100 MHz, CDCls) &: 184.6
(C-3), 85.2 (C-4), 75.8 (C-7), 72.6 (C-5), 66.9 (C-1),
65.6 (C-6), 58.9 (OCH3), 56.9 (C-10), 53.8 (C-9), 45.5
(C-2), 3L7 (C-15), 29.4 (C-13), 29.1 (C-14), 27.5
(C-11), 26.4 (C-12), 22.6 (C-16), 19.9 (C-8), 14.1
(C-17). DL LEUERE 5 ko —220, M we ey
14 3y 1-F4E JE-(9R,109)-FR 8 -4, 6- —Je-3-Hf .

AW 15: R EMPIRY); [0]5-78.5 (¢ 0.92,
CHCls); IR v (em): 3480 (br OH), 2237 (C=C),
1716 (C=0), 1646 (C=C); UV A" (nm) (log €): 201
(4.12), 275 (3.63), 290 (3.62); ESI-MS m/z: 281.1 [M—+
NaJ*, 4> -7 C17H2202; 'H-NMR (400 MHz, CDCly)
5: 6.54 (1H, d, J = 17.4 Hz, H-1b), 6.40 (1H, dd, J =
17.4, 10.2 Hz, H-2), 6.21 (1H, d, J = 10.2 Hz, H-1a),
3.16 (1H, ddd, J = 6.7, 5.8, 4.2 Hz, H-9), 2.98 (1H, td,
J=58, 4.2 Hz, H-10), 2.76 (1H, dd, J = 18.0, 5.8 Hz,
H-8b), 2.50 (IH, dd, J = 18.0, 6.7 Hz, H-8a), 1.45
(2H, m, H-11), 1.27~1.33 (10H, m, H-12~16), 0.87
(3H, t, J = 6.7 Hz, H-17); BC-NMR (100 MHz,
CDCl3) &: 177.5 (C-3), 137.7 (C-2), 134.3 (C-1), 84.5
(C-4), 76.4 (C-7), 71.0 (C-5), 65.6 (C-6), 56.9 (C-10),
53.8 (C-9), 31.7 (C-15), 29.3 (C-13), 29.1 (C-14), 27.5
(C-11), 26.4 (C-12), 22.6 (C-16), 19.8 (C-8), 14.0
(C-17). LA b%ds 5 ciikiE — sk, ket &
Y15 W ASHE.

&Y 16: RIE EMHRY: [a]d —35.6°(c 0.12,
CHCly); IR vio (em™): 3411 (br OH), 2234 (C=C),
1640 (C=C): UV A" (nm) (log ¢): 215 (4.12), 241
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(2.82), 254 (3.39), 268 (3.66), 284 (3.59), 306 (2.72);
ESI-MS m/z: 283.1 [M+Na]*, 773 Ci17H202;
IH-NMR (400 MHz, CDCls) &: 6.32 (1H, dd, J = 15.9,
5.6 Hz, H-9), 5.94 (1H, ddd, J = 17.0, 10.1, 4.7 Hz,
H-2), 5.76 (1H, d, J = 15.9 Hz, H-8), 5.47 (1H, d, J =
17.0 Hz, H-1b), 5.25 (1H, d, J = 10.1 Hz, H-1a), 4.96
(1H, d, J = 4.7 Hz, H-3), 4.18 (1H, dt, J = 6.0, 5.8 Hz,
H-10), 1.52 (2H, m, H-11), 1.27~1.39 (10H, m,
H-12~16), 0.87 (3H, t, J = 6.5 Hz, H-17); *C-NMR
(100 MHz, CDCls) &: 149.9 (C-9), 136.0 (C-2), 117.1
(C-1), 108.1 (C-8), 80.5 (C-4), 77.5 (C-7), 73.6 (C-6),
72.0 (C-10), 70.9 (C-5), 63.6 (C-3), 36.9 (C-11), 31.8
(C-15), 29.4 (C-13), 29.2 (C-14), 25.2 (C-12), 22.6
(C-16), 14.1 (C-17). LA %¥s 5 STk i i — 351650,
M LAY 16 WS

WA 17: IR EGHPIRY); [o]d —3.65°(c 0.49,
CHCls); IR vy (em™): 3363 (br OH), 2226 (C=C),
1640 (C=C): UV A (nm) (log &): 225 (3.68), 282
(2.96), 306 (2.99); ESI-MS m/z: 243.1 [M+Na]*, 4>
%;—Eﬁ C14H2002: IH-NMR (400 MHZ, CDC|3) 0: 5.80
(1H, ddd, J = 17.2, 10.2, 7.6 Hz, H-13), 4.99 (1H, d,
J =17.2 Hz, H-14a), 4.93 (1H, d, J = 10.2 Hz, H-14b),
3.64 (1H, s, H-6), 3.59 (1H, s, H-7), 2.54 (2H, brs,
H-5), 2.04 (2H, m, H-12), 2.00 (1H, s, H-1), 1.50 (2H,
m, H-8), 1.36 (6H, m, H-9~11); 3C-NMR (100 MHz,
CDCls) 6: 139.0 (C-13), 114.3 (C-14), 74.5 (C-4), 73.0
(C-7), 72.1 (C-6), 68.1 (C-2), 66.8 (C-3), 65.3 (C-1),
33.7 (C-12), 33.5 (C-8), 29.0 (C-10), 28.8 (C-11), 25.4
(C-9), 24.7 (C-5). LA ¥l 5 SrikloE — 224,
YEEY) 17T WAS
4 Tig

NS RS N =R A e,
BAFEIRAS AR JRAS = EAAT
B BRSBTS UM A SR AR ZE
R 17 MR ORSREY, B3 2 MEms
)6 110, LA 3 NEHIRMASH - EREINE L
BG4, 9 F1 13, FE T ASUERIMZ
FEtE, W AZRIEEAREMNHARE —EMiES
B AR BINTR LIRBAE LR 2 K I
917 ANBR, BALEY) 17 14 DR, HOEU R .
B, MASH o B R0 2 B AR RS A 2 AT 0
M MR NS B (homopanaxynol) Flis A S 34,
JREE (homopanaxydol) BU; MEF L2 X 7 515

1 AHRREUED, B NASHET A
(panaxyneoside A) B2; 55 T NS R RS B H A
BRI SG I B AR BT 5244 v (PPARY)
IR RO R, A AR MR Ge b 2 FTR
13 BN AR Z AR R CIRBAEY), S 2 B
S0 G 2 A R R N B R A A R A, N
S I B 2 BB P I AR S T R K R
M T R A T
FBAR FAVEHEHFRARGEAZFTR
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