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5,6-Didehydro-20(S)-ginsenoside Rgs, a novel triterpenoid saponin from flower
buds of Panax ginseng

LI Ke-ke, GONG Xiao-jie
Department of Biological Engineering, Life Science College of Dalian Minzu University, Dalian 116600, China

Abstract: Objective To study the chemical constituents of ginsenosides from the flower buds of Panax ginseng. Methods The
compounds were isolated and purified by Diaion HP-20, MCI gel, silica gel, and semi-preparative HPLC. The structures were
elucidated based on NMR and MS data. Results Four compounds were isolated from the extract of P. ginseng flower buds, and
identified as 6’-acetyl-ginsenoside F, (1), 12a-hydroxyl-ginsneoside Rd (2), 20(S)-ginsenoside Rg; (3), and 5,6-didehydro-20(S)-
ginsenoside Rg; (4). Conclusion Compound 4 is a novel ginsenoside, compounds 1 and 2 are new natural products.
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JRHEA (HA Shimadzu A F]); BC MCI gel RAHE
B (F A, 75~150 um, MEREHE YA RAFD;
KAWL AE Diaion HP-20 (H AR =35462%); kEth
RS (200~300 H) AZE @S (TLC) REMRHK
GFas4 (0.20~0.25 mm) 87 S T 7 s
HREE, OfF. =& F k. BROE. H ok (T
afi, REERFE AL SRR A D, HEE, L5 (f
Wk, SE[E TEDIA &A@, KNH4EK,

ANSTeFERT 2014 45 7 H R A S MAELE,
2RI RGE R SRR EI S 2 N IMEIA S @
YINZ Panax ginseng C. A. Mey. WL . FHiEARA
(2014003) 7T Ki%E R R E ay R 5 B R AR
PRI T
2 REESSE

BT NS IEE 4.1 kg, H 70% ZEEK 137
FEE3 X (3X16 L), HEX 2h, &HHEIGH, W/t
W4, MU ZEE, 19IRE 892 g WEHEKIEER
J& 43 B R O e FIBS TR B ZEH, ek e [0 771 e
R CEEEAL 200 gv BERE L BEHRAL 31 g AR
HBAL 645 g.

IESTR e 31 g, RA AR (i 4 5,
PL=S - FEEE-/K (100510 1—10:10: 1) %6
FEBEME, 2 EIERR &N, WU EIORGE S
FJE32] 9 ANf 4 (Fr. E1I~E9). Fr. E6 (900 mg)
iHiE MCI gel H:ai, 80% EtOH /K¥kfi, 535
By ¥Ry (Fr. EGA~EG6E). Fr. E6D (41 mg) £
a1l % HPLC o Egafifh, DLHEE-/K (75 0 25) i
A, BEMLAEY 1 (10.6 mg).

HUKEPERAL 200 g, i#id Diaion HP-20 KAL
W PR EAE il , DL ZEE-7K (0 2 100—~100 © 0D
FEei, 325 N4 (Fr. W1~WS), Fr. W4 (21
g) B MCI gel HE€il, 80% EtOH /K¥EHt, 152
6 M) (Fr. WAA~WA4F), Fr. W4A (78 mg)
2% HPLC 43 85404k, UL (MeOH-H,0, 68 :
32) NI, HELAEY 2 (9.7mg) F13 (278
mg). Fr. W4B (116 mg) 43t 24 HPLC 43 &4l
1k, DAHEE-/K (751 25) NHshtH, BEkEY 4
(4.6 mg).
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K EW). ESI-MS 6 & 7 s itk 7 7 55 70
m/z 781473 2 [M—H] (Hig{H 781473 8,
CyHgO13), HALEY) 3 20(5)-NZ 2 Rgs 5T
/N2, &Y 4 1) '"H-NMR A 8 ANH R R 1135
5 01 0.92 (3H, s), 1.00 (3H, s), 1.08 (3H, s), 1.43 (6H,
s, 2X CHs), 1.50 (3H, s), 1.62 (3H, s) #11.64 (3H, s);
2 HIHEAAS S 0n 5.60 (1H, m) 1532 (1H, t,J=7.0
Hz). &% 4 1) '"H- f1 "C-NMR i (% 1) i
A 2 A B-D-ME W B S 5 : 0y 4.90 (1H, d, J =
7.2 Hz, H-1") 1 5.38 (1H, d, J=7.6 Hz, H-1"), @il
X FIREAR LR G AT IR A AR N S 2
KA NMR E S HaF ", (i 4 BiA 1
AU =i BZ R RN S i S 25T
AN A A 4 1 TH- AT PC-NMR $dER T C-4.
C-8. C-9. C-18. C-19. C-29 Kty 1 155 (Ou
5.60 & 6c 119.9 F1 147.2) LA, 5 20(5)-NSEH
Rgy (LAY 3) AEF AL, R ED 4 5 1 M
PLEBEANEANS T EA R, @i HSQC Al
HMBC B4 (KB 1), M%) H-6 (dy 5.60) 5
C-5 (Oc 147.2), C-4 (6c 43.1) 5 C-10 (6c 37.4) Hix
TR, C-5 (¢ 147.2) 5 19-H; (61 1.08), 28-H; (dy
1.50) 5 29-H; (dy 1.62) AmAEFHIE, FREIE NN
WAL T C-5 F1 C-6. th&4) 4 1) PC-NMR $idE 5
20(S)- N3 21 Rgy ELAT AR Kok b B,
i b, WEY 4 ESREE N 3B,12B,20(S)- = F2 4E-
K FD-5(6),24- —45-3-O-B-D- Mk Wi 71 %5 B £ -(1—2)-P-
D-NH g 6 & B, B 5,6- —A-20(8)- N S A
Rgs, SCHARTZR AR WARE, A 1 MNFHHLED.
&1 ABBAR. £ TLC R BT EH %
10%M 18 £ B 2 25 (4.3 /5 Libermann-Burchard
A1 Molish B ABAYE, $ERLEY 1 =i 2
Bt &Y. ESI-MS IE & 7104 HHE S 70 T4
m/z 703.434 3 [M+Na]™ (HigfH 703.439 1,
C3sHesO10Na) . TEALEY) 1 1Y '"H-NMR 8o~ F 9
ANFEETE9: oy 1.00 3H, s), 1.03 (3H, s), 1.12
(3H, s), 1.47 (3H, s), 1.61 (3H, s), 1.65 (3H, s), 1.68
(3H, s), 2.00 (3H, 5), 2.06 (3H, s); 3 NEEMIF 15
S 0y 3.51 (1H, m), 4.18 (1H, m), 4.40 (1H, m); 1
MEFRTAE5S: 04 5.30 (1H, m); MANERH 1 4P
ERFR TS5 on5.12 (1H, d, J=7.5 Hz), HH&H
UK KNI 51 B R, £E PC-NMR i (3% 2),
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£1 L& 4703 48 "H-NMR (500 MHz) % “C-NMR (125 MHz) #3E (CsDsN)
Table 1 'H-NMR (500 MHz) and BC-NMR (125 MHz) data of compounds 4 and 3 (CsDsN)
ek ! 3
O dc O dc
1 0.87 (m), 1.70 (m) 39.8 0.86 (m), 1.58 (m) 39.2
2 1.26 (m), 1.88 (m) 27.3 1.25 (m), 1.90 (m) 26.8
3 3.35(dd, J=12.0, 3.5 Hz) 88.0 3.31(dd, J=10.0, 5.5 Hz) 89.0
4 — 43.1 — 39.8
5 — 147.2 0.70 (brd, J=11.5 Hz) 56.4
6 5.60 (m) 119.9 1.40 (m), 1.51 (m) 18.5
7 1.88 (m), 1.94 (m) 34.9 1.22 (m), 1.48 (m) 35.2
8 — 37.4 — 40.1
9 1.67 (m) 47.5 1.44 (m) 50.5
10 — 37.4 — 37.0
11 1.36 (m), 2.00 (m) 32.1 1.50 (m), 2.02 (m) 32.1
12 3.92 (m) 70.7 3.94 (m) 71.1
13 2.05 (t,J=10.5 Hz) 48.7 1.83 (m) 48.7
14 — 51.3 — 51.8
15 1.03 (m), 1.55 (m) 313 1.06 (t,J = 12.0 Hz), 1.59 (m) 31.4
16 1.74 (m), 2.20 (m) 27.0 1.73 (m), 2.18 (m) 26.9
17 2.48 (q,J=10.0 Hz) 54.8 2.37 (m) 54.9
18 0.92 (s) 17.7 1.13 (s) 159
19 1.08 (s) 20.4 0.98 (s) 16.4
20 — 73.0 — 73.0
21 1.64 (s) 27.0 1.65 (s) 27.1
22 1.73 (m), 2.00 (m) 36.2 1.69 (m), 2.02 (m) 35.9
23 2.00 (m), 2.18 (m) 23.1 2.07 (m), 2.21 (m) 23.1
24 5.32 (t,J=7.0 Hz) 126.4 5.33 (t,J=17.0 Hz) 126.4
25 — 130.8 — 130.8
26 1.43 (s) 25.8 1.45 (s) 25.8
27 1.43 (s) 17.7 1.32 (s) 17.1
28 1.50 (s) 28.2 1.68 (s) 28.2
29 1.62 (s) 24.2 1.00 (s) 16.7
30 1.00 (s) 16.8 0.83 (s) 17.7
Iy 4.90 (d, J=17.2 Hz) 105.0 4.94 (d,J=17.5Hz) 105.2
2! 4.25 (m) 83.7 4.24 (m) 83.6
3 4.28 (m) 78.0 4.26 (m) 78.0
4 4.16 (t,J=10.5 Hz) 71.8 4.16 (t,J=9.5 Hz) 71.7
5! 3.94 (m) 78.3 3.94 (m) 78.1
6 4.50 (m), 4.38 (brd, /= 11.5 Hz) 62.8 4.56 (brd, J=13.5 Hz), 4.48 (brd, /= 10.5 Hz) 62.9
1" 5.38 (d,J=7.6 Hz) 106.2 5.38 (d, /=8.0 Hz) 106.1
2" 4.15 (m) 77.2 4.12 (t, J=9.5Hz) 77.2
3" 4.32 (m) 78.0 4.32 (m) 78.4
4" 4.36 (m) 71.7 4.36 (m) 71.6
5" 3.92 (m) 78.1 3.92 (m) 78.3
6" 4.52 (m), 4.38 (brd, /= 11.5 Hz) 62.8 4.48 (brd, J=10.5 Hz), 4.33 (m) 62.8
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1 &Y 4 KR EE HMBC X (H—~C)
Fig. 1 Structure and key HMBC correlations (H—C) of
compound 4

=2 AW 1F248 BC-NMR #3E (125 MHz, CsDsN)
Table 2 "C-NMR data of compounds 1 and 2 (125 MHz,
CsDsN)

[ 1 2 [3DA 1 2
1 39.4 393 | 28 32.0 28.2
2 28.2 268 | 29 16.5 16.7
3 78.5 89.1 | 30 17.4 20.1
4 40.4 39.8 | 3-Glu
5 61.8 567 | 1’ 105.1
6 67.8 186 |2 83.5
7 475 36.0 | 3 77.8
8 412 409 | 4 71.7
9 49.9 46.0 |5 78.4
10 39.4 368 | 6 63.3
11 30.8 306 | Glu
12 70.2 67.7 106.1
13 49.2 46.2 77.2
14 51.4 49.5 78.3
15 31.0 32.0 71.7
16 26.7 253 78.0
17 51.6 46.8 63.0
18 17.6 15.6 | 20-Glu
19 17.5 166 | 17 98.1 98.5
20 83.4 83.1 | 2" 75.0 75.4
21 22.0 219 | 3" 79.2 79.1
22 36.1 372 | 4" 71.6 72.1
23 23.0 230 | 5" 74.8 78.4
24 126.1 1263 | 6" 64.8 62.8
25 131.0  130.8 | -COO- 170.7
26 25.8 258 | -CH, 20.8
27 17.8 17.8

MERRES oc 67.8, 78.5, 70.2, 83.4; 1 ANEEI:mR
55 (6c 170.7); 1 XIS S (¢ 126.1 F1131.0);
1 A EPERESHES (O 98.1, 79.2, 75.0, 74.8,
71.6, 64.8) it X} FIREHE S M FEAR IR AR 0T A

ZEFRLEY) NMR 5510, gistb s
1 B 6c 67.8 83.4 % 98.1, RHILEM 1N
14> C-20 AR IR N 2 = NS B H AT .
BB RIeEY 1 5SAsEH B
PC-NMR ¥ A5, gAML, tham1 27
1 HHFEYE 2B R NMR (55 (dy 2.06 & dc 170.7
A1 20.8), [FIH A 2 HEFE ) C-6"1L A0 88 KA #% 2
dc 64.8 . HMBC i (& 2, 58] %) # B2 (1) H-6' [4.98
(1H, brd, J = 13.5 Hz), 4.65 (1H, dd, J = 6.6, 11.5
Hz)] 5 6c 170.7 HImAEA IS, 1 BN £ it 2 5t
R RN C-6'0r. 250, A1 %
EN 6-LEFENS B F, MR RIUN 1 AN
PIRIRF=H) . ZHEY R H NS BTG
BRNREAL PN, SRR NS Tt
Sy BB,

HO

2 kA1 WEHRKEEE HMBC % (H—C)
Fig. 2 Structure and key HMBC correlations (H—C) of
compound 1

& 2: AR, & TLC R LBIF /Mm%
10%AR R £ 37 5 58 €43 £ Libermann-Burchard
A1 Molish B ABAYE, $eRtbE9 2 =i 2
KWAEY . ESI-MS IE B T4 HifE s 17> 1%
m/z 947.557 9 [M+H]" (FiEfH 947.557 9,
CasHg3018)- 1L&40 2 117 '"H-NMR #Ep 4G 8 /> H &
i F155 ou 0.87 (3H, s), 0.98 (3H, s), 1.16 (3H, s),
1.32 (3H, s), 1.44 (3H, s), 1.61 (3H, s), 1.65 (3H, s)
J1.67 3H, s); 1 MEFR 155 0u 5.29 (1H, t,J=7.0
Hz); WANESH 3 MR bR 115 5 : on 5.40
(1H, d, J=7.5 Hz), 5.10 (1H, d, J= 7.5 Hz), 4.92 (1H,
m). “C-NMR #H 3B 48 M55, Hof 8
MNHER(E S oc 15.6, 16.6, 16.7, 17.8, 20.1, 21.9,
253 }¢28.2; Oc 126.3 A1 130.8 4 1 AAXUVEAS 5
3¢ 106.1+ 105.1 f 98.5 2~ 3 AMHERE (1) LAl AS 5 o
I ERIHTIREE A o 56.7 M 18.6 BRI K,
FRLEY) 2 NONIRN S R = fsE e,
it HSQC LA K HMBC 248, Kb &4 2 ki
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R T 7 Ia)E, WK 2, BitEdES C-12 Z 5
k- N2 A Rd B EE 2 HEAT X EG, B8 — 38
gi b, a2 W EN 120- 72 NS 2 RA (K
3). FEYE UORE A S A B,
Ub, AR MASAERE o BAR RN 1T AMHIR
R o

3 kEY2 MEs
Fig. 3 Structure of compound 2
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4 g
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NS i J& B OO

WE 2 N 120-FRFENSEE Rd, SARRE
N ATE S ERNN WNE - i L EC LD NE L =S il e
HoRZER SR, B 120-R5EANS B R AUEA
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12p-#38) MR AF AR AELE TN
RN E ) 2 MiE 4, A& g BT Ee
FAESE— PG 38 P M4, T ECA UK &
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