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A new polyacetylene from wild ginseng
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Abstract: Objective To study the chemical constituents from the root and rhizome of wild ginseng (Panax ginseng). Methods
HPD-400 macroporous resin column chromatography, reversed phase silica gel column chromatography, semi-preparative HPLC
methods were used for separation and purification, and mass spectrometry, nuclear magnetic resonance spectroscopy (*H-NMR,
13C-NMR, HSQC and HMBC) were analyzed to identify compound structures. Results Five compounds were isolated from the
90% ethanol fraction of the 70% ethanol extract eluated by HPD-400 macroporous absorption resin from the root and rhizome of
wild ginseng, and elucidated as 8Z-decane-4,6-diyn-1-O-B-D- glucopyranosyl-(1-2)--D-glucopyranoside (1), notoginsenoside Rt
(2), 20(E)-ginsenoside F4(3), ginsenoside Rge (4) and 20(E)-ginsenoside Rgse (5). Conclusion Compound 1 is a new polyacetylene,
named as panaxyneoside A. Compounds 2—5 are isolated from wild ginseng for the first time.
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20(E)-ginsenoside F4; ginsenoside Rgs
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ERBIN LS. ASH AP R R
RBNEWEAE TR AR RN HURE AT
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ZAEJyH A i NS B EORIE, o b T IR AT
Fo B, AW FTE B (S0 HAL 2 o # AT
ARG

AW FEH FH HPD-400 A FLIR PR R A ¢ 0 | 4
JRIFTBORE i« 1) 2% v RGO (1 ot B 1L Z AR
MIRZEHAT T RGN At se, 53] 5 ik
WEY, FFmd B AR R S T B
SEON 8Z-% Jit-4,6- e -1-0-B-D- M IR A 4 b Ik -
(1—-2)-B-D- it W % %) # 1 [8Z-decane-4,6-diyn-1-
O-B-D-glucopyranosyl-(1—2)-p-D-glucopyranoside,
1]. =-tE®=¥# Rt (notoginsenoside Rt, 2). 20(E)-
N2 RBAF F4[20(E)-ginsenoside Fs, 3]. AZ 2+ Rgs
( ginsenoside Rgs, 4). 20(E)- A & & # Rgo
[20(E)-ginsenoside Rgs, 5]. tLA&40 1 i F R
WEY), fr NANSHEE A (&Y 2~5 NEIR
MEF 1L 253 B AR
1 XESHH

Bruker ARX-600 #% % 3L4R 151X (Bruker Co.,
Billerica, MA, USA); Shimadzu ftir-8400s £I.4M
W4 (Shimadzu Corporation, Tokyo, Japan); Micro
TOF Jiiit (Bruker Co., Karlsruhe, Germany); L5S
FAM AT WL IR (EIEOERIE ARG R A
#]); LC-10A il 4% HPLC (Shimadzu, Kyoto, Japan)
it & SPD-10A il 2% (Shimadzu, Kyoto, Japan):
Pl £ ARAR (A YMC Pack ODS-A il
(250 mm <10 mm, 5 pm; YMC Co., Ltd., Kyoto,
Japan).

V2 T P R G AR €3S FH Ak s (1200 ~200
200~300 H> W HH B THR AR ) 5 &
ik H ODS (20 pm) JWH YMC Ligf#Ea: 4
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WAERR A g BN 0 B RET S 5
Faaif TAHBR AT AigKIE BT LS s 4L H A
PR F] s TR RISA e S B G A 71 B4 B 2 (Rl
RAARAF .

TSR ELTEAEEERRE, &%
BER2 22t & A4 B S N TLMFIAZ R
FYIEF 1112 P. ginseng C. A. Meyer IR AR 25, br
A (MCG-20190830) £7J8 T L BH 248} K2 h 24 %
(7 NE

2 REESESE

W BT840 5 kg, VIR 0.5 mm i
W, KRIESREN 3 Ik, /KA &S558 75, 60, 50 L,
PR 508 34 3. 2 h. REER)E, JEd,
AU, WEWR4EE 15 L, W48l HPD-400
KL BB R A € i 25 24k, FEAR IR LAZK &% 60%-
90% LA TR E L, 90% £, Tt 5l Jit v ik 1 ¥R 46 43 9%
B 21789, HTARLENINE.

¥ LR TR AR SRR AR B, DL
FE-FE- KRG (15:1:0-9:1:01-55:1:
014 :1:0156:2:02—6:4:04—0:1:
0) BEEEVEmAR] 15 N5 (Fr. 1~15). Fr6 4
ODS A o B B B e ( 18%—30%—40%—
50%—76%—90%—100% F B BE et ) 1931 6 /4
V2 4) (Fr. 6-1~6-6), Fr. 6-2 22241 % HPLC (45%
KR VEND B2MEY 1 (20 mg, k=77
min); Fr. 6-3 £244% HPLC (28%Zfiikfi) 15
FMbLE 2 (6 mg, k=27 min); Fr. 6-4 2%
HPLC (70%HEESei) 15284b&Y) 3 (18 mg, tr=
95 min). 4 (9 mg, tr=106 min). 5 (7 mg, tr=
116 min).
3 SFHEE

HEm 1 (AERER: UV e (nm): 239, 252,
266, 282, #EnH NIPRMAY)IS18; HR-ESI-MS
75 HHES T 76N miz 490.228 8 [M+NH.4]* (it
51 490.228 3), 4i#A BC-NMR, ey 7XA
CxHz01. H-NMR i (R 1) 7EFEgIX ER 1N
FJF 7155 on 1.84 (3H, dd, J = 6.9, 1.7 Hz, H-10);
R X AT 1 % U5 115 5 on 6.22 (1H, da,
J=10.8, 6.9 Hz, H-9), d4 5.62 (1H, m, H-8), R4k}
AL HEWT A SRR =0 — s g X ar
UL 2 AP R 155 on 4.27 (1H, d, J = 7.7 Hz,
H-1, 6 4.36 (1H, d, J = 7.7 Hz, H-1"). tbk&W 1 4
FR /K HPLC AT, 4Gl i 718 & 8 £ e
HWEEERR 738 2 4 B-D-MLIH I A B - °C-NMR 3
TR 2 4MNAE S, 454 HSQC 1 I 41, oc 85.9 (C-4).
78.6 (C-6), 72.1 (C-7), 64.8 (C-5) Jykhts: - flyZ=ns
5%, R ED L HAFETE 2 DNPesEl™9l; 5c 108.8
(C-8), 143.1 (C-9) WUk L 2 MikfE 55 oc 101.3
(C-1"), 104.4 (C-1") FbEumELR(E 5 . HMBC 1% (&
D SR, 041845 6c78.6, 721 #H%;: 64562 5
Sc 64.8, 78.6 #H3%; 0 4.27 5 0c 67.2 (C-1) HH3%; on
4.36 5 6c 82.5 (C-2') #HIG; Hem XU e AH I,
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1 1A% 18 H- F1 3C-NMR iE##E (600/150 MHz, DMSO-ds)

Table 1 H- and 3C-NMR spectroscopy data of compound 1 (600/150 MHz, DMSO-ds)
AL Jc OH /A Jc OH
1 67.2t 3.81 (dt, J=9.7, 5.9 Hz), 3.50 (m) 2! 82.5d 3.20 (dd, J= 9.1, 7.7 Hz)
2 28.2t 1.73 (m) 3 76.0 d 3.36 (m)
3 156t 2,50 (t, = 7.0 Hz) 4 69.8 d 3.10 (m)
4 85.95s 5’ 76.7d 3.10 (m)
5 64.8 s 6' 60.9 t 3.43 (m), 3.65 (M)
6 78.6 s Glu
7 72.1s 1" 104.4d 4.36 (d, = 7.7 Hz)
8 108.8d 5.62 (m) 2 75.0 d 2.98 (m)
9 143.1d 6.22 (dg, J = 10.8, 6.9 Hz) 3" 76.1d 3.15 (m)
10 163 q 1.84 (dd, J=6.9, 1.7 Hz) 4 69.8 d 3.10 (m)
Glu 5" 77.1d 3.07 (m)
1 101.3d 4.27 (d, J = 7.7 Hz) 6" 60.8 t 3.48 (m), 3.65 (M)

1 &Y 1 EEM HMBC HHXE
Fig.1 Key HMBC correlations of compound 1

WEBEIELE 1067, AU B-D-MH I & B LA | — A
HIEREIEN 2 67 28, AW L S iHhe S 8Z-
& Jt-4,6- — ok -1-O-B-D- it i 78] 2 B 2L -(1—2)-B-D-
LI ATRE T, R WOSCHERIRIE PTG &4, 4
NS HEE Alpanaxyneoside A). L A4 1 (1) 1H-
AT 3C-NMR #5558 WL 1.

& 2: ABKAR; TLC KM, W% 10%6%
TR A R4 0. 'H-NMR (600 MHz, Py-ds)
RN 9 MAHENRTES on 096 (3H, 9),
1.07 (3H, s), 1.24 (3H, s), 1.58 (3H, s), 1.60 (3H, s),
1.60 (3H, s), 1.65 (3H, s), 2.07 (3H, s), 2.09 (3H, s); 2
ANFERL G R P55 0w 5.05 (LH, d, J = 7.7 Hz),
522 (1H,d,J=7.7Hz) & C-3 EMIFi 1155 on3.51
(1H, dt, J = 11.2, 5.1 Hz); 3C-NMR (150 MHz, Py-ds)
RN 44 ANR(E S, H 6c61.8 (C-5) AIAFHLT
BERZHUR R KL C-6 HIFRHIEE 5 o 98.6 Al 6c 106.3
NP FEIL G IERAE 5 5 0c 126.3 A1 131.3 NIAFGJi
BERZGE 1) 2 MR (C-24. C-25) 155 6c171.3
NIRFERRAT 5 o A& 2 11 'H-NMR 1% & *C-NMR
WAE 5 5 Rk IE — 5, Mfe A 2 h=t

BAF Rt, WfE 5 HE WEE 2.

& 3: ABKA, TLC R, W% 10%Hh
18 LR R R4 . 'H-NMR (600 MHz, Py-ds)
RN E 9 NMHERTES o 0.98 (3H, s), 1.00
(3H, s), 1.27 (3H, s), 1.38 (3H, s), 1.59 (3H, s), 1.64
(3H, s), 1.80 (3H, s), 1.81 (3H, s), 2.14 (3H, 5); 2 ¥
FuRER 755 on 4.82 (1H, d, J = 3.7 Hz), 5.29
(1H,d,J=6.9 Hz); 2 M&E &S 7155 01548 (1H, t,
J=71Hz),5.23 (1H,t,J =73 Hz) } C-3 LI T
%5 0n3.50 (1H, dd, J = 11.0, 5.1 Hz). BC-NMR
(150 MHz, Py-ds) i 40 NMigfE 5, HA o
61.2 (C-5) AAH L bI% C-6 A F2FEHUARHT I HRFIE
55: 0c102.2 5 5c102.3 A 2 MHEIL IR IR (S 5
¢ 131.6 F1140.5 Jyik B ke BEZANGE F 1 2 AN ikAE
S KA 3 1 H- A BC-NMR %455 5 3k
fRIEXT LR, R IER AP 3 1 2 MNETRAE T it
WEVA TR S, HAREIR A8, HSeEs
)3 N 20(E)- A\ Ry, Bif55 HE WK 2.

EY) 4: AEKAR; TLCHM, W% 10%6%
R O FE R B4 . TH-NMR (600 MHz, Py-ds)
N 8 MM TS5 du: 0.99 (3H, s), 1.00
(3H, s), 1.27 (3H, s), 1.38 (3H, s), 1.61 (3H, s), 1.69
(3H,s), 1.81 (3H, 5), 2.15 (3H, 5); 2 AMHEREIH LT 1
%5 0n4.82 (1H, d, J = 3.7 Hz), 5.29 (1H,d, J = 7.1
Hz); 3 MN#IEFRFI% on 4.91 (1H, s), 5.13 (1H, s),
5.32 (1H,tt, J=6.8, 1.4 Hz) [ C-3 LI T155 on
3.50 (1H, m). BC-NMR i (150 MHz, Py-ds) &7~
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£2 k&t 2~5 1 BC-NMR iZ (150 MHz, Py-ds) #i2

Table 2 3C-NMR data of compounds 2—5 (150 MHz, Py-ds)
DA 2 3 4 5 {302 2 3 4 5
1 39.8 39.8 39.8 39.9 24 126.3 a 125.7 a
2 28.3 28.1 28.1 29.2 25 131.3 131.6 131.6 131.6
3 79.0 78.8 78.8 78.4 26 26.1 26.1 26.1 26.0
4 40.7 40.4 40.4 40.6 27 18.1 18.0 18.0 18.1
5 61.8 61.2 61.2 61.7 28 31.9 325 325 32.1
6 80.2 74.7 4.7 79.8 29 16.9 17.3 17.2 18.1
7 45.8 46.5 46.6 455 30 17.8 175 175 17.1
8 41.6 41.8 41.7 41.7 6-Glc 6-Glc 6-Glc 6-Glc
9 50.4 50.5 50.6 50.9 1 106.3 102.2 102.2 103.9
10 40.1 40.1 40.0 40.1 2 75.8 79.8 79.8 80.3
11 31.4 32.6 33.1 32.7 3 79.6 78.7 78.7 79.2
12 70.5 72.9 72.8 72.9 4 71.8 72.8 72.8 717
13 49.7 50.7 52.5 51.0 5 75.5 78.9 78.9 80.5
14 51.8 51.2 51.5 51.2 6 65.6 63.5 63.5 63.3
15 31.2 33.0 32.9 32.9 20-Glc 2'-Rha 2'-Rha 2'-Xyl
16 26.9 27.8 31.1 28.2 1" 98.6 102.3 102.3 105.3
17 51.8 51.0 48.6 50.8 2" 75.5 73.0 73.0 76.2
18 17.9 18.1 18.1 17.7 3" 79.8 72.7 72.7 79.2
19 17.9 18.1 18.1 17.2 4" 72.1 74.5 74.6 72.1
20 83.6 140.5 155.8 140.5 5" 78.7 69.8 69.8 67.7
21 22.7 135 108.4 135 6" 63.3 19.1 19.1
22 36.5 a 34.0 a -C=0 171.3
23 235 29.2 27.4 27.8 -CHs 21.3

a- NS T IA T
a-covered by solvent signal
42 MfE S, Hi oc 61.2 (C-5) NikF ki BE%
C-6 A & EIAK FRFE(E 55 Jc 1084, 125.7,
131.6, 155.8 AyisH b B Mk (1) 4 M (C-21.
C-24. C-25. C-20) {5'9: 6c102.2,102.3 /¥ 2 ™ ¥iij
Be(s 5. U EBARE S 5 OOl A — 32,
KB 4 NS BH Rge, S 5 T8 LK 2.
th&Y5: AEMA; TLC KM, W% 10%HH
R R B R4, 'H-NMR (600 MHz, Py-ds)
R 8 MAHENTES on: 0.83 (3H, 9),
0.99 (3H, s), 1.23 (3H, s), 1.49 (3H, s), 1.59 (3H, s),
1.63 (3H, s), 1.83 (3H, 5), 2.10 (3H, 5); 2 MFEILIH L
JR 755 0ud.97 (1H,d, J = 7.4 Hz) 1 5.80 (1H,d
J = 6.5 Hz); 3C-NMR (150 MHz, Py-ds) i &7~ H
39 M5 S, Hih 5c 61.7 (C-5) ANk LRI C-6
RIS HRFES 55 oc 103.9. 105.3 /2 1
PEUGRLBR (S 55 0c 131.6 A1 140.5 Ayid B ke BERZ I 4%
2 MERG S A 5 1 tH- FB3C-NMR
S5 5 CERIRIE RIS, RIULEY) 5 1) 18C-
NMR &, BRA 2 METRIE 5 a5

Ab, HARBARFEAR B, Mgk &y 5 8 20(E)-
NS BH Rge, 55 HENE 2.
4 iR
A S0 A i € 0 B K R AR W S
E 7%, ATEF ILZ: 70% L RESEEUY) 42 HPD-400 K AL
W B RE E 90% L BE B B AL AT 1 WETE, 195 14
FriRPR S 5 MEMAS B EHRUE
Yo G RN (LS By KR A2 38 S TR
PER T R BLR A HEHR 3R .
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