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A new cucurbitane-type saponin from Gynostemma pentaphyllum
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Abstract: Objective To further study the chemical constituents from the total saponin extract of Jiaogulan (Gynostemma
pentaphyllum). Methods The chemical constituents of G. pentaphyllum were separated and purified by chromatographic methods
and structurally elucidated by means of various spectroscopic techniques. Results Two cucurbitane-type saponins were isolated
from the total saponin extract of G. pentaphyllum, and identified as cucurbitacin L-2-O-{[a-L-rhamnopyranosyl-(1—2)]
[o.-L-arabinopyranosyl-(1—3)]-p-D-glucopyranosyl}-25-O-B-D-xylopyranoside (1), cucurbitacin L-2-O-[a-L-rhamnopyranosyl-
(1-2)] [o-L-arabinopyranosyl-(1—3)]-B-D-glucopyranoside (2). Conclusion  Compound 1 is a new compound named
cucurbitane-gypenoside A.
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cucurbitacin L-2-O-[a-L-rhamnopyranosyl-(1—2)] [a-L-arabinopyranosyl-(1—3)]-B-D-glucopyranoside
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G. pentaphyllum (Thunb.) Makino , 18 #) tx A&
(20161108) fRA7-TH EZRIRZFH AR 2 R .
2 RESNE

KOOI e 7 s B 0 e R R U 70.0 g, BEIK
ST 10 fis & 1) Y BEHE A HEHL 20 min, $EH 5 X,
HICRUR, BE, W4, TR, mEEARE 2 A
AL Al BBV Fr. 1 AN &l B AT R4 Fr. 2)
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(5:95-100 : 0O HHEEVEMLAFH] 5 Ao (Fr.
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th, ZRE-/K (210 79) SR, B3R 1
(tr=42 min, 65mg) F12 (tg=53 min, 30 mg).
3 BER/KEEFNRIE AR
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TIAE 60 C F4kELARFE 1 ho XF MR EYEAT
HPLC 77 [Agilent Extend-Cis i3l 43 (250 mm X 4.6
mm, 5um), JEIAALHE-/K (251 75), AR
& 1.0 mL/min, fillgE Ky 250 nm, AR 35 C,
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M55 01.63,1.57,1.43,1.40, 1.40, 1.38, 1.21, 1.01.
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216.1, 214.2, 196.9 N 3 NIREEMIES, 6 1470,
137.4, 121.3, 121.3 4 2 XH&fE 5, o 27.8, 27.7,
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B-D 5 o-L 7, H. 18C-NMR ikt 5o 1 R () i J
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J&, F454 H-1H COSY. TOCSY. HMBC i (A
1) HlfEwh e Hor g . A TOCSY i 373 5 M

4 M E R, 193] 4 DM B EE SR R
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4 Rha”-(1—2)-Ara""-(1—3)-Glc'; 61 4.89 (H-1"") 5
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Fig. 1 Key !H-'H COSY (—) and HMBC (H—C)
correlations of compound 1

2 LAY 1 EHTAREIXHE NOESY 12X
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Fig. 2
compound 1
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Fig. 3 Chemical structure of compound 1
!H-NMR (500 MHz, CsDsN) §: 6.41 (1H, d, J = 2.5
Hz, H-1), 6.21 (1H, brs, H-1"), 5.66 (1H, brs, H-6),
5.58 (1H, d, J = 7.5 Hz, H-1", 4.95 (1H, d, J = 8.0 Hz,

H-1"), 2.9 (1H, d, J = 7.0 Hz, H-17), 1.64 (3H, s,
H-21), 1.54 (3H, s, H-30), 1.42 (3H, s, H-29), 1.41
(3H, s, H-28), 1.39 (3H, s, H-27), 1.39 (3H, s, H-26),
1.21 (3H, s, H-18), 1.02 (3H, s, H-19); 3C-NMR (125
MHz, CsDsN) &: 121.4 (C-1), 147.0 (C-2), 196.9
(C-3), 50.1 (C-4), 137.4 (C-5), 121.3 (C-6), 24.3
(C-7), 42.2 (C-8), 49.6 (C-9), 36.0 (C-10), 214.2
(C-11), 50.1 (C-12), 51.3 (C-13), 49.1 (C-14), 46.9
(C-15), 70.7 (C-16), 59.4 (C-17), 20.7 (C-18), 20.5
(C-19), 80.5 (C-20), 25.9 (C-21), 216.5 (C-22), 33.2
(C-23), 38.9 (C-24), 69.5 (C-25), 30.2 (C-26), 30.5
(C-27), 21.1 (C-28), 27.7 (C-29), 18.7 (C-30); C-Glc":

=1 LA 1H H-F1 BC-NMR #4E (500/125 MHz, CsDsN)
Table 1 'H and 3C NMR spectral data of compound 1 (500/125 MHz, CsDsN)

TRAr Jc OH A Jc OH
1 121.3 t  6.40(d,J=25Hz) 27 27.7 p  1.40(s)
2 147.0 q — 28 21.1 p 1.40 (s)
3 196.9 qg — 29 278 p  1.43(s)
4 50.1 q — 30 18.8 p 1.57 (s)
5 137.4 qg — ik 985 t 559(d,J=75Hz)
6 121.3 t  5.64 (brs) 2 78.4 t 4339
7 243 s 2.15(m), 1.94 (m) 3 88.3 t 4119
8 422 t 1.96 9 4’ 69.0 t 41893
9 495 qg — 5’ 78.6 t  3.86(m)
10 36.0 t 3.70 (m) 6’ 62.0 s 4509,4349
11 214.2 qg — 1" 103.2 t  6.22 (brs)
12 50.1 S 3.35(d, J =14.5 Hz), 2" 72.8 t 4,889
2.94 (d, J = 14.5 Hz)
13 51.3 q — 3" 73.1 t 4,499
14 49.1 q — 4" 74.6 t 4239
15 46.9 s 1.90(m), 1.70 (d, J = 14.5 Hz) 5" 70.4 t  4.60 (m)
16 70.7 t 4909 6" 19.2 p 1.77 (d, J=6.5 Hz)
17 59.2 t  3.00(d J=75Hz2) 1 105.8 t  4.95(d,J=75Hz)
18 20.8 p 1.21(s) 2 75.0 t 3.93(tJ=8.0Hz2)
19 205 p  1.01(s) 3 78.7 t 4059
20 80.4 q — 4" 71.0 t 4109
21 25.8 p 1.63 (s) 5" 67.6 s 4.259,3.68 (m)
22 216.1 qg — 1 99.8 t  4.89(d,J=75Hz)
23 326 s 3.54 (m), 3.28 (m) 20 75.7 t 3.87(m)
24 36.3 s 2.29(m),2.21 (m) 3 79.0 t 4109
25 77.1 q — 4" 71.6 t 4149
26 276 1.38(5) 5 67.3 s 4.249 362 (m)

VA

Aoverlapped
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98.5 (C-1"), 78.6 (C-2'), 88.3 (C-3'), 69.0 (C-4"), 78.4
(C-5", 62.0 (C-6"); Rha": 103.2 (C-1"), 72.8 (C-2"),
73.2 (C-3"), 74.6 (C-4"), 70.4 (C-5"), 19.2 (C-6");
Ara": 105.8 (C-1"), 75.0 (C-2""), 78.7 (C-3"), 71.0
(C-4""), 67.6 (C-5""). LA L% 5 SC R8Ik A —
;O WA EEY) 2 NEF R L-2-O-[o-L-ME i 5
25 B Jk -(152)][oe-L- M Fsg e 47 4H % K& -(1—3)]-p-D-
L i 5] 267 AT
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