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C21 steroidal components of Gymnema latifolium and their glucose uptake
promoting activity
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Abstract: Objective To investigate the Czi steroids from Gymnema latifolium and their glucose uptake-promoting activity. Methods
The compounds were isolated and purified by various chromatographic techniques including silica gel, ODS, Sephadex LH-20 and
semi-preparative HPLC, and their structures were elucidated on the basis of spectroscopic data. The glucose uptake-promoting activity
of the isolates was evaluated using a HepG2 cellular glucose uptake model. Results A total of 18 Co: steroids were isolated and
identified as gymlatifoside E (1), 20-O-benzoyl-12-O-cinnamoyl-3,5a,80,12f,148,17p,20-heptahydroxy-(20S)-pregn-6-ene (2),
gymnepregoside H (3), prosapogenin (4), sylvepregoside E (5), gymnepregoside G (6), penupogenin (7), gymnepregoside | (8),
cissasteroid A (9), cynsaccatol L (10), gymnemarsgenin (11), gnetumoside A (12), cynanchin F (13), gagamine (14), 12-O-
benzoylsarcostin (15), cissasteroid B (16), 12,20-O-dibenzoylsarcostin (17), hemoside A (18). Among them, compound 1 is a new Cz1
steroid, and compounds 2—18 were isolated from G. latifolium for the first time. At non-cytotoxic concentrations, treatment with
compounds 1—18 resulted in glucose uptake levels ranging from 0.70- to 1.73-fold of the control group in HepG2 cells, among which
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compounds 4, 8-10, 12-14, 16, and 17 significantly promoted glucose uptake, reaching 1.38- to 1.73-fold of the control group.
Conclusion G. latifolium is rich in C21 steroids, and some of these compounds exhibit promising potential anti-diabetic activity,

warranting further investigation.
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Table 1 NMR spectral data of compound 1 (500/125 MHz, CDCls)

{Z3DA OH Jc (type) AL OH dc (type)
1 1.52~1.56 (1H, m) 26.2 (CH) 2" 130.4 (C)
1.94~2.00 (1H, m) 377" 7.91(2H, m) 129.9 (CH)
2 1.48~1.50 (1H, m) 26.7 (CH2) 4" 6" 7.23~7.24 (2H, overlapped) 128.7 (CH)
1.76~1.77 (1H, m) 5" 7.52 (1H, m) 133.0 (CH)
3 4.08 (1H, m) 74.6 (CH) digit-1 4.80 (1H, d, J=9.4 Hz) 97.6 (CH)
4 1.57~1.59 (1H, m) 385 (CH2) digit-2  1.87~1.89 (1H, m) 36.9 (CH2)
1.94~2.00 (1H, m) 2.34~2.37 (1H, m)
5 74.7 (C) digit-3 4.21 (1H,d,J=3.3 Hz) 66.7 (CH)
6 5.62 (1H, d, J = 10.3 Hz) 136.7 (CH) digit-4 3.24 (1H,dd, J=9.7, 2.9 Hz) 82.3 (CH)
7 5.83 (1H, d, J = 10.3 Hz) 126.3 (CH) digit-5  3.77~3.79 (1H, m) 68.3 (CH)
8 74.3 (C) digit-6 1.19 (3H,d, J=6.3 H2) 18.4 (CH3)
9 1.87 (1H, m) 36.0 (CH) cym-1  4.82(1H, dd, 9.8, 2.5 Hz) 99.4 (CH)
10 39.2 (C) cym-2  1.50~1.52 (1H, m) 35.5 (CH2)
11 1.72~1.74 (1H, m) 22.8 (CH2) 2.34~2.37 (1H, m)
1.91 (1H, m) cym-3 3.77~3.79 (1H, m) 77.1 (CH)
12 4.75 (1H, m) 748 (CH) cym-4  3.21 (1H, dd, J=9.7, 2.9 Hz) 82.7 (CH)
13 57.6 (C) cym-5 3.47~3.50 (1H, m) 68.9 (CH)
14 87.5 (C) cym-6  1.23 (3H,d, J = 6.2 Hz) 18.2 (CHs3)
15 1.97~2.00 (2H, overlapped)  33.5 (CH2) 0O-Me 3.44 (3H, s) 57.6 (CH3)
16 1.72~1.74 (1H, m) 32.1 (CH») ole-1 452 (1H, dd, J=9.8, 2.1 Hz) 100.0 (CH)
1.92~1.93 (1H, m) ole-2 1.72~1.74 (1H, m) 35.9 (CH2)
17 88.5 (C) 2.13~2.14 (1H, m)
18 1.59 (3H, s) 115 (CH») ole-3 3.32~3.35 (1H, m) 78.7 (CH)
19 1.00 (3H, s) 21.1 (CH3) ole-4 3.21~3.24 (1H, m) 79.0 (CH)
20 4.84 (1H, m) 74.7 (CH) ole-5 3.37 (1H, m) 715 (CH)
21 1.34 (3H, d, J = 5.9 Hz) 15.4 (CH3) ole-6 1.26 (3H, d, J = 6.2 Hz) 18.7 (CH3)
1’ 166.6 (C) O-Me 3.39 (3H, 3) 56.1 (CH3)
2! 6.06 (1H, d, J = 16.0 Hz) 118.9 (CH) all-1 4.78 (d, J=8.4 Hz) 99.6 (CH)
3 7.42 (1H,d, J=16.0 Hz) 144.3 (CH) all-2 3.42~3.46 (1H, m) 71.9 (CH)
4 134.4 (C) all-3 3.80 (1H, m) 81.1 (CH)
5,9 7.30~7.34 (2H, m) 128.3 (CH) all-4 3.34, (1H, m) 72.9 (CH)
6, 8’ 7.30~7.34 (2H, m) 1285 (CH) all-5 3.21 (1H, dg, J = 8.4, 5.9 Hz) 71.8 (CH)
7' 7.30~7.34 (1H, m) 130.2 (CH) all-6 1.34 (3H,d, J=5.9 Hz) 18.0 (CH3)
1" 165.0 (C) 0O-Me 3.66 (3H, s) 62.1 (CHs3)
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D-cymaropyranosyl(1—4)-O-B-D-digitoxopyranoside ,
g G im AR SR BT FIRE T LA p- T 20E R

gi bardr, $wiA9 1 8 20-0O-benzoyl-12-
O-cinnamoyl-3p,50,83,12B,14p,17p,20-heptahydroxy-
(208)-pregn-6-ene-3-0O-B-D-allopyranosyl(1—4)-p-D-
oleandropyranosyl(1—4)-p-D-cymaropyranosyl (1—4)-
B-D-digitoxopyranoside, %t SciFinder fa 2 iff & T
WaEY, mdNTE LB Eo

th&Y) 2: AR K. ESI-MS m/z: 655 [M+
Na]*, 730N C37HaaOo, AHIFIEEN 16, 'H-NMR
(500 MHz, CDs;0D) ¢: 7.96 (2H, d, J = 6.9 Hz, H-3",
7', 7.55 (1H,t,J=17.5Hz, H-5"), 7.39 (1H, d, J=16.0
Hz, H-3'), 7.35 (1H, m, H-7'), 7.33 (2H, m, H-4", 6"),
7.32 (2H, m, H-6', 8'), 7.25 (2H, m, H-5, 9"), 6.06 (1H,
d, J=16.0 Hz, H-2"), 5.81 (1H, d, J = 10.3 Hz, H-7),
5.55(1H,d,J=10.3 Hz, H-6),4.82 (1H, m, H-12), 4.81
(1H, g, J = 6.2 Hz, H-20), 4.09 (1H, m, H-3), 2.02~
2.04 (1H, m, H-4), 1.99 (1H, m, H-1), 1.97 (2H, m, H-
15b, 16b), 1.92 (1H, m, H-15a), 1.88 (1H, m, H-11),
1.86 (2H, m, H-2b, 9), 1.81 (1H, m, H-11), 1.77 (1H,
m, H-16a), 1.72 (1H, m, H-4), 1.67 (1H, m, H-2a), 1.63
(3H, s, H-18), 1.45 (1H, m, H-1), 1.34 (3H, d, /= 6.3
Hz, H-21), 1.02 (3H, s, H-19); '3C-NMR (125 MHz,
CD;0D) ¢: 27.4 (C-1), 28.4 (C-2), 67.7 (C-3), 40.9 (C-
4), 74.7 (C-5), 136.7 (C-6), 127.6 (C-7), 76.7 (C-8),
36.9 (C-9), 40.1 (C-10), 23.8 (C-11), 75.9 (C-12), 58.8
(C-13), 88.6 (C-14), 34.8 (C-15), 33.1 (C-16), 88.7 (C-
17),12.3 (C-18),21.3 (C-19), 76.3 (C-20), 15.5 (C-21),
168.1 (Cin- C-1"), 119.9 (Cin-C-2"), 145.4 (Cin-C-3"),
135.6 (Cin- C-4"), 129.5 (Cin-C-5",9"), 129.8 (Cin-C-6',
8", 131.6 (Cin-C-7"), 166.9 (Bz-C-1"), 131.3 (Bz-C-
2", 129.5 (Bz-3", 7", 129.3 (Bz-4", 6"), 134.2 (Bz-
5" FIRKEE S SORRIERA ), KEl S 2
N 20-O-benzoyl-12-O-cinnamoyl-3p,50,8p,12p,
14B,17,20-heptahydroxy(20S)-pregn-6-ene.

& 3: EOHER. ESI-MS m/z: 799 [M+
Na]", 73+ 3N CasHseO12 AEFIEH 17, 'TH-NMR
(500 MHz, CDs;0D) o: 7.96 (2H, d, J = 7.1 Hz, H-3",
7', 7.55 (1H, m, H-5"), 7.40 (1H, d, J = 16.0 Hz, H-
3", 7.35 (2H, m, H-4", 6"), 7.35 (1H, m, H-7"), 7.32
(2H, m, H-6', 8"), 7.25 (2H, m, H-5', 9"), 6.06 (1H, d,
J=16.0 Hz, H-2"), 5.82 (1H, d, J=10.3 Hz, H-7), 5.55
(1H,d,J/=10.3 Hz, H-6),4.85 (1H, m, H-12), 4.84 (1H,
dd, /=9.8, 2.0 Hz, cym-H-1), 4.81 (1H, q, /= 6.3 Hz,
H-20), 4.09 (1H, m, H-3), 3.73 (1H, m, cym-H-3), 3.62
(1H, t, J= 3.4 Hz, cym-H-5), 3.45 (3H, s, cym-OCH3),
3.19 (1H, m, cym-H-4), 2.21 (1H, m, cym-H-2b), 2.06
(1H, m, H-4), 1.98 (1H, m, H-16), 1.94 (2H, m, H-1,
2), 1.94 (1H, m, H-15), 1.89 (1H, m, H-9), 1.85 (2H, m,
H-11,15), 1.77 (1H, m, H-16), 1.73 (1H, m, H-11), 1.68
(1H, m, H-4), 1.63 (3H, s, H-18), 1.55-1.61 (2H,
overlapped, H-2, cym-H-2a), 1.44 (1H, m, H-1), 1.34
(3H,d,J=6.2Hz,H-21),1.24 (3H, d, /= 6.3 Hz, cym-
H-6), 1.00 (3H, s, H-19); BC-NMR (125 MHz,
CD;0D) ¢: 27.2 (C-1), 28.2 (C-2), 74.9 (C-3), 39.5 (C-
4), 74.7 (C-5), 136.9 (C-6), 128.1 (C-7), 76.6 (C-8),
36.1 (C-9), 39.5 (C-10), 21.6 (C-11), 76.0 (C-12), 58.5
(C-13), 89.0 (C-14), 35.1 (C-15), 33.6 (C-16), 89.1 (C-
17), 12.6 (C-18), 24.1 (C-19), 76.3 (C-20), 15.8 (C-21),
168.4 (Cin-1"), 120.2 (Cin-2'), 145.7 (Cin-3"), 135.9
(Cin-4"), 129.6 (Cin-5', 9, 129.9 (Cin-6', 8"), 131.7
(Cin-7"), 167.3 (Bz-1"), 131.9 (Bz-2"), 131.3 (Bz-3",
7", 130.1 (Bz-4", 6"), 134.5 (Bz-5"), 98.8 (cym-C-1),
37.3 (cym-C-2), 79.5 (cym-C-3), 76.5 (cym-C-4), 71.9
(cym-C-5), 19.0 (cym-C-6), 59.1 (OCH3). _Fik¥dfE
HxmkiEEAL -HB, EEHEY 3 A
gymnepregoside Ho

& 4: AEHAK. ESI-MS m/z: 633 [M+
Na]*, 73+ 3N CssHaOo, ANHIFIEH 13, TH-NMR
(500 MHz, CDCls) ¢: 7.53 (1H, d, J = 16.0 Hz, H-3'),
7.46 (2H, m, H-5,9"), 7.37 (2H, m, H-6', 8"), 7.37 (1H,
m, H-7), 6.73 (1H, q, J = 6.2 Hz, H-3"), 6.23 (1H, d,
J=16.0 Hz, H-2"), 5.81 (1H, d, J=10.2 Hz, H-7), 5.57
(1H, d, J=10.2 Hz, H-6), 4.72 (1H, dd, J=10.1, 4.4
Hz, H-12),4.67 (1H, q,J= 6.2 Hz, H-20), 4.13 (1H, m,
H-3),2.00 (1H, m, H-4), 1.97 (1H, m, H-1b), 1.93 (3H,
m, H-11b, 15), 1.88 (1H, m, H-16b), 1.82 (1H, m, H-
9), 1.77 (2H, m, H-2b, 11a), 1.72 (1H, m, H-16a), 1.70
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(3H, s, H-5"), 1.68 (3H, d, /= 7.0 Hz, H-4"), 1.64 (1H,
m, H-4), 1.52 (3H, s, H-18), 1.50~1.52 (1H, m, H-1a),
1.48~1.49 (1H, m, H-2a), 1.21 (3H, d, J = 6.0 Hz, H-
21), 1.05 (3H, s, H-19); '3C-NMR (125 MHz, CDCls)
0: 25.5 (C-1), 28.0 (C-2), 66.8 (C-3), 39.8 (C-4), 74.7
(C-5), 135.7 (C-6), 126.7 (C-7), 75.6 (C-8), 35.8 (C-9),
39.1(C-10),22.7(C-11), 73.8 (C-12), 57.4 (C-13), 88.2
(C-14), 32.4 (C-15), 32.8 (C-16), 87.3 (C-17), 12.2 (C-
18), 20.8 (C-19), 73.9 (C-20), 15.3 (C-21), 166.0 (Cin-
1), 119.0 (Cin-C-2"), 144.3 (Cin-C-3"), 134.6 (Cin-C-
4", 128.2 (Cin-C-5', 9"), 128.7 (Cin-C-6', 8"), 130.3
(Cin-C-7"), 166.5 (Tig-C-1"), 128.9 (Tig-C-2"), 138.2
(Tig-C-3"), 14.5 (Tig-C-4"), 11.5 (Tig-C-5"). Lit%g
5 R E R AR 5, BRENEY 4 A
prosapogenin.

th&Y) 5: AR AK. ESI-MS m/z: 777 [M+
Nal", 7 F 3N CauHssO12. 'H-NMR (500 MHz,
CD;0OD) ¢: 7.48 (2H, dd, J=6.7,2.9 Hz, H-5',9"), 7.44
(1H, d, J = 16.0 Hz, H-3"), 7.37 (2H, dd, J=4.9, 1.9
Hz, H-6, 8"),7.37 (1H, dd, J=4.9, 1.9 Hz, H-7"), 6.79-
6.82 (1H, m, H-3"), 6.21 (1H, d, J = 16.0 Hz, H-2'),
5.75 (1H, d, J = 10.3 Hz, H-7), 5.48 (1H, d, J = 10.3
Hz, H-6), 4.80 (1H, dd, J=9.8, 2.0 Hz, cym-H-1), 4.77
(1H, m, H-12),4.55 (1H, q,/J= 6.1 Hz, H-20), 4.04 (1H,
m, H-3), 3.68 (1H, dd, /=9.8, 6.2 Hz, cym-H-5), 3.57
(1H, q, J=3.1 Hz, cym-H-3), 3.40 (3H, s, cym-OCH3),
3.14 (1H, dd, J = 9.6, 3.3 Hz, cym-H-4), 2.17 (1H, m,
H-4), 2.14 (1H, m, cym-H-2b), 1.94 (3H, overlapped,
H-11b, 15), 1.90 (1H, m, H-16), 1.85~1.88 (2H, m, H-
1b, 9), 1.76 (1H, m, H-2b), 1.72 (1H, m, H-16), 1.69
(1H, m, H-11a), 1.63 (1H, m, H-4), 1.65 (3H, d,J=7.1
Hz,H-4"), 1.61 (1H, m, cym-H-2a), 1.58 (3H, s, H-5"),
1.53 (3H, s, H-18), 1.52 (1H, m, H-2a), 1.40 (1H, m, H-
la), 1.19 (3H, d, J = 6.3 Hz, cym-H-6), 1.16 (3H, d,
J=6.1Hz, H-21),0.96 (3H, s, H-19); '3C-NMR (125
MHz, CD;0D) ¢: 26.8 (C-1), 27.9 (C-2), 74.2 (C-3),
39.2 (C-4), 75.2 (C-5), 136.5 (C-6), 127.8 (C-7), 74.6
(C-8), 36.9 (C-9), 39.2 (C-10), 23.8 (C-11), 75.7 (C-
12), 58.1 (C-13), 88.6 (C-14), 34.8 (C-15), 33.3 (C-16),
88.7(C-17),12.1(C-18),21.2 (C-19), 74.4 (C-20), 15.4
(C-21), 168.3 (Cin-1"), 120.1 (Cin-C-2"), 145.2 (Cin-C-
3", 135.9 (Cin-C-4"), 129.3 (Cin-C-5', 9"), 130.0 (Cin-
C-6', 8, 131.4 (Cin-C-7"), 168.0 (Tig-C-1"), 129.3

(Tig-C-2"), 139.6 (Tig-C-3"), 14.4 (Tig-C-4"), 12.2
(Tig-C-5"), 98.4 (cym-C-1), 34.8 (cym-C-2), 79.2
(cym-C-3), 71.5 (cym-C-4), 74.6 (cym-C-5), 18.7
(cym-C-6), 58.6 (OCH3). L& 5 (A 5 SCHRIE
AR, KA 5 A sylvepregoside E.

&Y 6: HEMAK. ESI-MS m/z: 695 M+
Nal*, 733N C37Hs:011, AEHIEEN 12, 'TH-NMR
(500 MHz,CDCl3) ¢: 7.77 (1H, d, J = 16.0 Hz, H-3'),
7.55 (2H, m, H-5',9"), 7.40 (2H, dd, J= 5.1, 1.9 Hz, H-
6',8"),7.40 (1H, dd,J=5.1, 1.9 Hz, H-7"), 6.46 (1H, d,
J=16.0 Hz, H-2"), 5.82 (1H, d, J=10.3 Hz, H-7), 5.60
(1H,d,J=10.3 Hz, H-6),4.75 (1H, dd, /=9.6, 2.1 Hz,
cym-H-1), 4.70 (1H, dd, J=10.9, 4.4 Hz, H-12), 4.09
(1H, m, H-3), 3.63 (1H, q, J = 3.3 Hz, cym-H-3), 3.59
(1H, m, H-20), 3.56 (1H, m, cym-H-5), 3.44 (3H, s,
OCH3), 3.23 (1H, dd, J= 9.6, 3.6 Hz, cym-H-4), 2.25
(1H, m, cym-H-2b), 2.22 (1H, m, H-4), 2.09 (1H, m, H-
11), 2.03 (1H, m, H-1), 1.97 (2H, m, H-15, 16), 1.90
(2H, m, H-9, 15), 1.84 (1H, m, H-2), 1.68 (1H, m, H-
16), 1.62 (1H, m, H-11, cym-H-2a), 1.58 (1H, m, H-4),
1.55 (3H, s, H-18), 1.52 (1H, m, H-2), 1.27 (3H, d, J =
6.2 Hz, cym-H-6), 1.10 (3H, d, /= 6.3 Hz, H-21), 1.05
(3H, s,H-19),0.96~1.00 (1H, m, H-1); 3C-NMR (125
MHz, CDCl3) o: 26.3 (C-1), 26.8 (C-2), 74.7 (C-3),
39.3 (C-4), 74.7 (C-5), 136.0 (C-6), 126.1 (C-7), 75.6
(C-8), 36.2 (C-9), 38.5 (C-10), 22.8 (C-11), 73.9 (C-
12),57.3 (C-13), 88.1 (C-14), 32.7 (C-15), 32.4 (C-16),
87.4(C-17),12.1(C-18),21.0(C-19), 71.1 (C-20), 15.3
(C-21), 166.5 (Cin-1"), 117.6 (Cin-2"), 146.4 (Cin-3'),
134.2 (Cin-4"), 128.5 (Cin-5', 9"), 129.1 (Cin-6', 8'),
130.9 (Cin-7"), 97.3 (cym-C-1), 34.1 (cym-C-2), 77.8
(cym-C-3), 72.5 (cym-C-4), 70.9 (cym-C-5), 18.3 (cym-
C-6), 57.5 (OCH3). LA FH¥E 5 CHRIEAR—E3), i
N EY) 6 N gymnepregoside Go

& 7. AEHAK. ESI-MS m/z: 535 [M+
Na]*, 73 F A C30HaO7, AEFEEA 11. 'H-NMR
(500 MHz, CD;0D) ¢: 7.80 (1H, d, /= 16.0 Hz, H-3"),
7.64 (2H, dd, J=6.7,3.0 Hz, H-5',9"), 7.42 (3H, m, H-
6',7,8"),6.66 (1H, d,J=16.0 Hz, H-2), 5.34 (1H, m,
H-6), 4.79 (1H, dd, J=11.5, 4.2 Hz, H-12), 3.57 (1H,
q, J = 6.3 Hz, H-20), 3.46 (1H, m, H-3), 2.29 (3H, m,
H-4, 7), 2.19 (1H, m, H-4), 2.08 (2H, m, H-2b, 16b),
1.96 (1H, m, H-15b), 1.88 (1H, m, H-16a), 1.84 (1H,
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m, H-15a), 1.80 (1H, m, H-11b), 1.76 (3H, m, H-1b, 2a,
11a), 1.61 (3H, s, H-18), 1.56 (1H, m, H-9), 1.19 (3H,
s, H-19), 1.15 (1H, m, H-1a), 1.10 (3H, d, J = 6.3 Hz,
H-21); 3C-NMR (125 MHz, CD;0D) 4: 39.8 (C-1),
31.7 (C-2), 72.6 (C-3), 42.9 (C-4), 140.6 (C-5), 119.3
(C-6), 35.2 (C-7), 75.0 (C-8), 44.9 (C-9), 37.9 (C-10),
26.0 (C-11), 75.5 (C-12), 57.6 (C-13), 89.4 (C-14), 34.3
(C-15), 33.6 (C-16), 89.1 (C-17), 11.2 (C-18), 18.8 (C-
19), 71.8 (C-20), 18.6 (C-21), 168.4 (Cin-1"), 119.5
(Cin-2'), 146.8 (Cin-3"), 135.9 (Cin-4"), 129.4 (Cin-5',
9", 130.0 (Cin-6', 8'), 131.5 (Cin-7"). LA L%dE 5
BREEA — 3, MUEEA S 7 9 penupogenin.
th&Y) 8: HERAK. ESI-MS m/z: 679 [M+
Na]*, 433N C37Hs2010, AHIFIE R 12, 'TH-NMR
(500 MHz, CDsOD) 6: 7.80 (1H, d, J = 16.0 Hz, H-3"),
7.65 (2H, dd, J=6.7, 2.9 Hz, H-5", 9'), 7.42 (3H, m, H-
6',7', 8", 6.66 (1H, d, J=16.0 Hz, H-2"), 5.35 (1H, m,
H-6), 4.80 (1H, dd, J = 11.6, 4.2 Hz, H-12), 4.79 (1H,
dd, J=11.6, 4.1 Hz, cym-H-1), 3.74 (1H, dq, J = 9.5,
6.2 Hz, cym-H-5), 3.61 (1H, q, J = 6.1 Hz, H-20), 3.61
(1H, q, J = 3.2 Hz, cym-H-3), 3.57 (1H, m, H-3), 3.45
(3H, s, OCH3), 3.18 (1H, dd, J = 9.5, 3.2 Hz, cym-H-
4),2.39 (1H, dd, J=13.2, 3.6 Hz, cym-H-2b), 2.26 (2H,
m, H-7), 2.24 (1H, m, H-4), 2.21 (1H, m, H-4), 2.18
(2H, m, H-11b, 16b), 2.15 (1H, m, H-11a), 2.09 (1H,
m, H-16a), 1.97 (1H, m, H-15b), 1.88 (1H, m, H-15a),
1.84 (1H, m, H-2b), 1.76 (1H, m, H-1b), 1.65 (1H, m,
cym-H-2a), 1.61 (3H, s, H-18), 1.55 (1H, m, H-2a),
1.50 (1H, m, H-9), 1.24 (3H, d, J = 6.3 Hz, cym-H-6),
1.18 (3H, s, H-19), 1.15 (1H, m, H-1a), 1.10 (3H, d,
J =63 Hz, H-21); 3C-NMR (126 MHz, CD;OD) §:
39.8(C-1),30.2(C-2), 71.8 (C-3), 39.8 (C-4), 140.1 (C-
5), 119.3 (C-6), 35.3 (C-7), 75.0 (C-8), 44.9 (C-9), 38.1
(C-10), 26.0 (C-11), 75.5 (C-12), 57.6 (C-13), 89.4 (C-
14), 34.3 (C-15), 33.6 (C-16), 89.2 (C-17), 11.2 (C-18),
18.8 (C-19), 71.4 (C-20), 18.7 (C-21), 168.4 (Cin-1"),
120.0 (Cin-2'), 146.8 (Cin-3'), 135.9 (Cin-4"), 129.4 (Cin-
5,9, 130.0 (Cin-6', 8'), 131.5 (Cin-7"), 97.2 (cym-C-1),
36.0 (cym-C-2), 79.2 (cym-C-3), 75.0 (cym-C-4), 74.5
(cym-C-5), 18.5 (cym-C-6), 58.1 (OCH3). LA L%
SCERFEA—EY, et 54 8 9 gymnepregoside L
&Y 9: HERAK. ESI-MS m/z: 679 [M+
Na]*, 733K C37Hs:010, ANHLFIEEN 120 'H-NMR

(500 MHz, CD30OD) ¢: 7.80 (1H, d, J=16.0 Hz, H-3"),
7.65 (2H, dd, J=6.7,2.9 Hz, H-5,9), 7.42 (2H, t, J =
3.5 Hz, H-6', 8"), 7.42 (1H, t, J = 3.6 Hz, H-7'), 6.66
(1H,d,J=16.0 Hz, H-2"), 5.35 (1H, m, H-6), 3.53 (1H,
m, H-12),4.84 (1H, dd, J=9.7, 1.6 Hz, cym-H-1), 3.74
(1H, dq, J=9.5, 6.2 Hz, cym-H-5), 5.30 (1H, q, /= 6.3
Hz, H-20),3.61 (1H, q,J= 3.2 Hz, cym-H-3), 3.57 (1H,
m, H-3), 3.45 (3H, s, OCH3), 3.18 (1H, dd, J=9.5,3.2
Hz, cym-H-4), 2.39 (1H, dd, /= 13.2, 3.6 Hz, cym-H-
2b), 2.26~2.27 (2H, m, H-7), 2.24 (1H, m, H-4b), 2.21
(1H, m, H-4a), 2.18 (2H, m, H-11b, 16b), 2.15 (1H, m,
H-11a),2.09 (1H, m, H-16a), 1.97 (1H, m, H-15b), 1.88
(1H, m, H-15a), 1.84 (1H, m, H-2b), 1.76 (1H, m, H-
1b), 1.65 (1H, m, cym-H-2a), 1.61 (3H, s, H-18), 1.55
(1H, m, H-2a), 1.50 (1H, m, H-9), 1.24 (3H, d,J=6.3
Hz, cym-H-6), 1.18 (3H, s, H-19), 1.14 (1H, m, H-1a),
1.10 (3H, d, J = 6.3 Hz, H-21); '3C-NMR (125 MHz,
CD;0D) ¢: 39.8 (C-1), 30.2 (C-2), 71.8 (C-3), 39.8 (C-
4), 140.1 (C-5), 119.3 (C-6), 35.3 (C-7), 75.0 (C-8),
44.9 (C-9), 38.1 (C-10), 26.0 (C-11), 75.5 (C-12), 57.6
(C-13), 89.4 (C-14), 34.3 (C-15), 33.6 (C-16), 89.2 (C-
17),11.2 (C-18), 18.8 (C-19), 71.4 (C-20), 18.7 (C-21),
168.4 (Cin-1"), 120.0 (Cin-2'), 146.8 (Cin-3"), 135.9
(Cin-4"), 129.4 (Cin-5', 9'), 130.0 (Cin-6', 8"), 131.5
(Cin-7"), 97.2 (cym-C-1), 36.0 (cym-C-2), 79.2 (cym-
C-3), 75.0 (cym-C-4), 74.5 (cym-C-5), 18.5 (cym-C-6),
58.1 (OCHs). PA_E&dls 5 30k HiaE A — 204, i
BEWAY) 9 N cissasteroid Ao

& 10: AR K. ESI-MS m/z: 665 [M+
Na]*, 73+ 3N C36Hs0010, AHEFIEHR 12, 'TH-NMR
(500 MHz, CDs0OD) ¢: 7.80 (1H, d, J=16.0 Hz, H-3"),
7.64 (2H, dd, J=6.5,2.4 Hz, H-5,9"), 7.42 (3H, m, H-
6,7, 8",6.65(1H, d,J=16.0 Hz, H-2"), 5.37 (1H, m,
H-6), 4.99 (1H, dd, J = 9.7, 2.1 Hz, digit-H-1), 4.79
(1H, dd, J=11.6, 4.2 Hz, H-12), 4.02 (1H, q, J=3.2
Hz, digit-H-3), 3.77 (1H, dq, J = 9.4, 6.2 Hz, digit-H-
5), 3.58 (1H, q, J = 6.1 Hz, H-20), 3.55 (1H, m, H-3),
3.15(1H, dd, J=9.5, 3.1 Hz, digit-H-4), 2.41 (1H, dd,
J=12.5, 4.1 Hz, digit-H-2b), 2.23 (1H, m, H-4), 2.18
(3H, overlapped, H-4, 7), 2.13 (2H, m, H-15, 16), 2.08
(1H, m, digit-H-2a), 1.98 (1H, m, H-15), 1.95 (1H, m,
H-16), 1.88 (1H, m, H-11), 1.79 (1H, m, H-1), 1.75
(2H, m, H-2, 9), 1.63 (1H, m, H-2), 1.61 (3H, s, H-18),



F8 B 2026F108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19

» 7527 »

1.57 (1H, m, H-11), 1.25 (3H, d, J= 6.2 Hz, digit-H-6),
1.18 (3H, s, H-19), 1.14 (1H, m, H-1), 1.10 (3H, d, J=
6.3 Hz, H-21); '3C-NMR (126 MHz, CD;0D) J: 38.1
(C-1), 30.2 (C-2), 79.3 (C-3), 39.9 (C-4), 140.1 (C-5),
119.9 (C-6), 35.2 (C-7), 75.0 (C-8), 44.9 (C-9), 38.1 (C-
10), 26.0 (C-11), 74.4 (C-12), 57.6 (C-13), 89.4 (C-14),
34.3(C-15),33.6 (C-16), 89.1 (C-17), 11.2 (C-18), 18.5
(C-19), 71.8 (C-20), 18.6 (C-21), 168.4 (Cin-1"), 119.3
(Cin-2"), 146.8 (Cin-3"), 135.9 (Cin-4"), 129.4 (Cin-5',
9", 130.0 (Cin-6, 8"), 131.5 (Cin-7"), 97.1 (digit-C-1),
40.0 (digit-C-2), 69.2 (digit-C-3), 74.4 (digit-C-4), 70.8
(digit-C-5), 18.8 (digit-C-6). PA_E¥d 5 ki iE 3
AR—F04, WS A 10 O cynsaccatol Lo

&Y 11: AERAE. ESI-MS m/z: 639 [M+
Na]*, 7313 N C37HaaOs, AMARNIEE 16, 'TH-NMR
(500 MHz, CD30OD) J: 7.98 (2H, dd, J = 8.1, 1.3 Hz,
H-3",7"), 7.57 (1H, t, J = 7.4 Hz, H-5"), 7.42 (1H, d,
J=16.1 Hz, H-3'), 7.37 (2H, m, H-4", 6"), 7.37 (2H,
m, H-6', 8'), 7.26 (2H, m, H-5', 9"), 7.26 (1H, m, H-7’),
6.08 (1H,d,J=16.1 Hz, H-2"),5.35 (1H, d, J=4.7 Hz,
H-6), 4.82 (1H, q, J = 6.1 Hz, H-20), 4.81 (1H, m, H-
12), 3.45 (1H, m, H-3), 2.31 (1H, m, H-4), 2.27 (1H, m,
H-4), 2.19 (2H, m, H-7), 2.01 (2H, m, H-11, 15), 1.98
(2H, m, H-15, 16), 1.94 (1H, m, H-16), 1.82 (1H, m, H-
1), 1.77 (1H, m, H-2), 1.69 (1H, m, H-2), 1.65 (3H, s,
H-18), 1.56 (2H, m, H-9, 11), 1.34 3H, d, J= 6.1 Hz,
H-21), 1.14 (3H, s, H-19), 1.12 (1H, m, H-1); '3C-NMR
(126 MHz, CD30D) ¢: 39.8 (C-1), 31.7 (C-2), 72.6 (C-
3), 42.8 (C-4), 140.6 (C-5), 119.4 (C-6), 35.2 (C-7),
75.0 (C-8), 44.7 (C-9), 37.9 (C-10), 26.1 (C-11), 75.3
(C-12), 57.7 (C-13), 89.6 (C-14), 34.5 (C-15), 34.0 (C-
16), 88.5 (C-17), 11.3 (C-18), 18.5 (C-19), 76.4 (C-20),
15.2 (C-21), 167.0 (Bz-1"), 131.7 (Bz-2"), 131.0 (Bz-
3", 7", 129.8 (Bz-4", 6"), 134.2 (Bz-5"), 168.1 (Cin-
1), 120.0 (Cin-2"), 145.3 (Cin-3'), 135.6 (Cin-4"), 129.5
(Cin-5', 9, 129.5 (Cin-6', 8"), 131.3 (Cin-7"). LA L%k
o 53CHR AR -, EELEY 11 A
gymnemarsgenin.

th&12: AR K. ESI-MS m/z: 783 [M+
Na]*, 73 F A CasHsOn, AEFIEHR 17, 'TH-NMR
(500 MHz, CDs;0D) ¢: 7.97 (2H, d, J = 7.0 Hz, H-3",
7'"), 7.57 (1H, m, H-5"), 7.39 (1H, d, J = 16.0 Hz, H-
3", 7.34 (2H, m, H-4", 6"), 7.34 (2H, m, H-6', 8'), 7.26

(3H, m, H-5, 7", 9"), 6.08 (1H, d, J = 16.0 Hz, H-2"),
5.37(1H,d,J=4.7 Hz, H-6),4.84 (1H,dd,J=9.7, 1.6
Hz, cym-H-1),4.81 (1H, q,J= 6.1 Hz, H-20), 4.59 (1H,
m, H-12), 3.73 (1H, dq, J=9.6, 6.2 Hz, cym-H-5), 3.72
(1H, dd, J=9.5, 3.2 Hz, cym-H-4), 3.60 (1H, q, J=3.7
Hz, cym-H-3), 3.54 (1H, m, H-3), 3.44 (3H, s, 3-
OCH3), 2.38 (1H, m, H-4), 2.22 (2H, m, H-4, cym-H-
2b), 2.16 (1H, m, H-7), 2.14 (1H, m, H-7), 2.05 (1H, m,
H-16), 2.01~2.02 (2H, m, H-11, 16), 1.97 (1H, m, H-
15), 1.95 (1H, m, H-15), 1.87 (1H, m, H-2), 1.82 (1H,
m, H-1), 1.65 (3H, s, H-18), 1.59 (1H, m, H-2), 1.55
(1H, m, H-9), 1.50 (2H, m, H-11, cym-H-2a), 1.34 (3H,
d, /= 6.1 Hz, H-21), 1.23 (3H, d, J= 6.2 Hz, cym-H-
6), 1.16 (1H, m, H-1), 1.13 (3H, s, H-19); '3C-NMR
(125 MHz, CD30D) 4: 39.7 (C-1), 30.1 (C-2), 79.2 (C-
3), 39.8 (C-4), 140.1 (C-5), 119.8 (C-6), 35.1 (C-7),
74.9 (C-8), 44.6 (C-9), 38.0 (C-10), 26.0 (C-11), 75.2
(C-12), 57.7 (C-13), 89.6 (C-14), 34.4 (C-15), 34.0 (C-
16), 88.5 (C-17), 11.3 (C-18), 18.4 (C-19), 76.4 (C-20),
15.2 (C-21), 167.8 (Bz-1"), 131.6 (Bz-2"), 130.9 (Bz-
3", 7M), 129.8 (Bz-4", 6"), 134.2 (Bz-5"), 168.1 (Cin-
1"), 120.0 (Cin-2"), 145.3 (Cin-3'), 135.6 (Cin-4'), 129.2
(Cin-5', 9", 129.5 (Cin-6', 8'), 131.3 (Cin-7"), 97.2
(cym-C-1), 359 (cym-C-2), 79.1 (cym-C-3), 74.4
(cym-C-4), 71.4 (cym-C-5), 18.7 (cym-C-6), 58.1 (3-
OCHs). DA 5 SRRk IE R A — 20, W e
AW 12 4 gnetumoside A,

&Y 13: A K. ESI-MS m/z: 809 [M+
Na]*, 73+ 0N Ca3He2O13, AHFIFEHA 13, TH-NMR
(500 MHz, CDs0OD) ¢: 7.80 (1H, d, J=16.0 Hz, H-3"),
7.64 (2H, d,J=3.7Hz, H-5',9"), 7.42 (3H, m, H-6', 7',
8, 6.66 (1H, d, J=16.0 Hz, H-2"), 5.37 (1H, m, H-6),
4.97 (1H, dd, J=9.7, 2.1 Hz, digit-H-1), 4.83 (1H, dd,
J=09.38, 2.0 Hz, cym-H-1), 4.79 (1H, dd, J = 11.6, 4.2
Hz, H-12), 3.82 (1H, dq, J = 9.6, 6.2 Hz, cym-H-5),
3.76 (1H, dq, J = 9.6, 6.2 Hz, digit-H-5), 3.61 (1H, q,
J = 3.1 Hz, H-20), 3.58 (1H, m, H-3), 3.55 (1H, m,
digit-H-3), 3.55 (1H, m, cym-H-3), 3.44 (3H, s, 3-
OCHs3), 3.23 (1H, dd, J= 9.5, 2.9 Hz, digit-H-4), 3.21
(1H, dd, J=9.6, 3.2 Hz, cym-H-4), 2.41 (1H, m, H-4),
2.39 (1H, m, H-4), 2.26 (2H, m, H-7, cym-H-2a), 2.18
(1H, m, H-7), 2.15 (1H, m, cym-H-2b), 2.07 (1H, m, H-
16), 1.97 (3H, m, H-1, 15, digit-H-2b), 1.86 (3H, m, H-
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2, 11, 16), 1.76 (1H, m, H-15), 1.70 (1H, m, H-2), 1.65
(1H, m, H-11), 1.61 (3H, s, H-18), 1.57 (1H, dd, J =
13.3, 3.2 Hz, digit-H-2a), 1.55 (1H, m, H-9), 1.24 (3H,
d, J=6.3 Hz, cym-H-6), 1.22 (3H, d, J = 6.3 Hz, digit-
H-6), 1.18 (3H, s, H-19), 1.10 (3H, d, J = 6.3 Hz, H-
21); BC-NMR (125 MHz, CD;0D) 6: 39.8 (C-1),30.2
(C-2), 79.3 (C-3), 39.8 (C-4), 140.1 (C-5), 120.0 (C-6),
35.5(C-7),75.0 (C-8), 44.8 (C-9), 38.0 (C-10), 26.0 (C-
11), 75.5 (C-12), 57.5 (C-13), 89.3 (C-14), 34.3 (C-15),
34.2 (C-16), 89.1 (C-17),11.2 (C-18), 18.5 (C-19), 71.8
(C-20), 18.8 (C-21), 168.4 (Cin-1"), 119.3 (Cin-2"),
146.8 (Cin-3"), 135.9 (Cin-4'), 129.4 (Cin-5', 9'), 130.0
(Cin-6, 8'), 131.5 (Cin-7"), 97.0 (digit-C-1), 38.9 (digit-C-
2), 68.4 (digit-C-3), 83.6 (digit-C-4), 69.5 (digit-C-5),
18.8 (digit-C-6), 100.7 (cym-C-1), 35.2 (cym-C-2), 79.1
(cym-C-3), 74.4 (cym-C-4), 71.4 (cym-C-5), 18.5 (cym-
C-6), 58.1 (cym-OCH3). LA E¥di 5 Sk R F A —
Foel, W E A4 13 24 cynanchin Fo

th&5Y14: AN K. ESI-MS m/z: 640 [M+
Na]", 4317 AN C36HasNOs, NEFIE A 16, 'TH-NMR
(500 MHz, CDCl3) 0: 9.18 (1H, d, J = 2.1 Hz, H-6"),
8.71 (1H, dd, J= 4.9, 1.7 Hz, H-5"), 8.10 (1H, dt, J =
7.9,2.0 Hz, H-4""), 7.38 (1H, d, J= 16.0 Hz, H-3"), 7.34
(2H, m, H-5', 9"), 7.34 (1H, m, H-7'), 7.24 (2H, m, H-
6', 8, 7.19 (1H, dd, J = 7.9, 4.8 Hz, H-3"), 6.08 (1H,
d, J=16.0 Hz, H-2"), 5.38 (1H, m, H-6), 4.89 (1H, q,
J = 6.2 Hz, H-20), 4.83 (1H, dd, J = 11.5, 4.3 Hz, H-
12), 3.55 (1H, m, H-3), 2.38 (1H, m, H-4), 2.34 (1H,
overlapped, H-4), 2.32 (1H, m, H-11), 2.22 (3H, m, H-
7, 11), 2.01 (2H, m, H-15, 16), 1.97 (2H, m, H-15, 16),
1.93 (1H, m, H-2), 1.80 (1H, m, H-1), 1.70 (1H, m, H-
2), 1.63 (3H, s, H-18), 1.53 (1H, m, H-9), 1.37 (3H, d,
J=6.1 Hz, H-21), 1.13 (3H, s, H-19), 1.10 (1H, m, H-
1); BC-NMR (125 MHz, CDCl3) d: 38.8 (C-1), 31.0
(C-2), 72.0 (C-3), 42.1 (C-4), 140.3 (C-5), 118.9 (C-6),
34.4(C-7),74.5 (C-8),43.4(C-9),37.0 (C-10), 25.1 (C-
11), 75.9 (C-12), 56.6 (C-13), 87.5 (C-14), 33.1 (C-15),
32.8 (C-16), 88.1 (C-17), 10.6 (C-18), 18.6 (C-19), 73.5
(C-20), 15.1 (C-21), 166.5 (Cin-1"), 118.1 (Cin-2"),
144.4 (Cin-3'), 134.2 (Cin-4"), 128.2 (Cin-5", 9"), 128.9
(Cin-6, 8'), 130.5 (Cin-7"), 163.9 (Nic-1"), 126.4 (Nic-
2a'), 137.3 (Nic-3"), 123.4 (Nic-4"), 150.9 (Nic-5"),
153.4 (Nic-6"). LA 3l 5 SClRHE Ze A — 17,

W EEY) 14 HN gagamine.

&Y 15 AMK K. ESI-MS m/z: 509 [M+
Na]", 730 CasHis07, AN 10, 'H-NMR
(500 MHz, CD;0D) 6: 8.15 (2H, d, J = 6.9 Hz, H-3',
7", 7.62 (1H, m, H-5"), 7.61 (2H, t, J = 6.2 Hz, H-4',
6'), 5.35 (1H, dd, J = 5.6, 2.3 Hz, H-6), 4.92 (1H, dd,
J=11.6,4.3 Hz, H-12), 3.59 (1H, q, J = 6.2 Hz, H-20),
3.46 (1H, m, H-3), 2.31 (1H, m, H-4), 2.27 (1H, m, H-
4),2.20 (1H, m, H-11), 2.16 (2H, m, H-7), 2.12 (1H, m,
H-16), 2.01 (1H, m, H-15), 1.90 (1H, m, H-16), 1.83
(2H, m, H-2, 15), 1.78 (1H, m, H-1), 1.69 (3H, s, H-
18), 1.60 (1H, m, H-2), 1.60 (1H, m, H-11), 1.55 (1H,
m, H-9), 1.18 (3H, s, H-19), 1.14 (1H, m, H-1), 1.05
(3H, d, J = 6.3 Hz, H-21); '*C-NMR (125 MHz,
CD;0D) d: 39.8 (C-1), 31.8 (C-2), 72.6 (C-3), 42.9 (C-
4), 140.6 (C-5), 119.6 (C-6), 34.4 (C-7), 75.9 (C-8),
44.8 (C-9), 37.9 (C-10), 26.0 (C-11), 75.0 (C-12), 57.4
(C-13), 89.4 (C-14), 33.5 (C-15), 35.2 (C-16), 89.2 (C-
17), 11.3 (C-18), 18.9 (C-19), 71.6 ( C-20), 18.6 (C-21),
167.8 (Bz-1'), 131.9 (Bz-2"), 131.0 (Bz-3', 7'), 129.6
(Bz-4', 6), 134.3 (Bz-5"). UL -%¥E 5 kiR A
— 308, W e B 15 9 12-O-benzoylsarcostin

& 16: AR A, ESI-MS m/z: 653 [M+
Na]", 733K C3sHs0010, AEFEEN 11, 'TH-NMR
(500 MHz, CD;0D) 6: 8.15 (2H, d, J = 7.0 Hz, H-3',
7", 7.62 (1H, m, H-5"), 7.50 (2H, t, J = 7.8 Hz, H-4',
6", 5.37 (1H, dd, J = 4.5, 2.4 Hz, H-6), 4.91 (1H, dd,
J=11.6, 4.4 Hz, H-12), 4.83 (1H, dd, J= 9.8, 2.0 Hz,
cym-H-1), 3.73 (1H, dq, J = 9.6, 6.2 Hz, cym-H-5),
3.61 (1H, m, cym-H-3), 3.58 (1H, q, J = 6.2 Hz, H-20),
3.55 (1H, m, H-3), 3.44 (3H, s, OCH3), 3.18 (1H, dd,
J=9.5,3.3 Hz, cym-H-4), 2.39 (1H, m, H-4), 2.37 (1H,
m, H-4), 2.24 (1H, m, H-11), 2.25 (1H, m, H-16), 2.18
(2H, m, H-7), 2.13 (1H, m, H-16), 1.99 (2H, m, H-15,
cym-H-2b), 1.91 (1H, m, H-15), 1.86 (2H, m, H-2, 11),
1.80 (1H, m, H-1), 1.69 (3H, s, H-18), 1.60 (1H, m,
cym-H-2a), 1.60 (1H, m, H-2), 1.53 (1H, m, H-9), 1.23
(3H, d, J = 6.3 Hz, cym-H-6), 1.18 (3H, s, H-19), 1.16
(1H, m, H-1), 1.05 3H, d, J= 6.3 Hz, H-21); BC-NMR
(125 MHz, CD;0D) 8: 39.8 (C-1), 29.0 (C-2), 79.3 (C-3),
38.1 (C-4), 140.1 (C-5), 120.0 (C-6), 34.4 (C-7), 75.0 (C-
8), 44.8 (C-9), 35.9 (C-10), 25.3 (C-11), 75.6 (C-12), 57.7
(C-13), 89.4 (C-14), 30.2 (C-15), 33.5 (C-16), 89.2 (C-



F8 B 2026F108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19

* 7529 »

17), 11.3 (C-18), 18.9 (C-19), 71.6 (C-20), 18.6 (C-21),
167.8 (Bz-1"), 131.9 (Bz-2"), 131.0 (Bz-3', 7"), 129.5 (Bz-
4', 6", 134.3 (Bz-5"), 97.2 (cym-C-1), 35.9 (cym-C-2),
79.2 (cym-C-3), 74.5 (cym-C4), 71.4 (cym-C-5), 18.7
(cym-C-6), 58.1 (cym-OCH3). LA_FHd 5 SCikARiE
A4, W e A 16 F cissasteroid B

&Y 17: HEKK. ESI-MS m/z: 591 [M+
HT", 7373 0N C3sHapOs, AERIEEDY 15, 'H-NMR
(500 MHz, CDCl3) 0: 7.72 (2H, m, H-3', 3""), 7.58 (2H,
m, H-5', 7), 7.52 (1H, m, H-5"), 7.43 (1H, m, H-6'),
7.33 (2H, m, H-4',4"),7.11 (2H, m, H-7', 6", 5.39 (1H,
brs, H-6), 5.01 (1H, dd, J = 11.5, 4.5 Hz, H-12), 4.89
(1H, q, /= 6.2 Hz, H-20), 3.55 (1H, m, H-3), 2.36 (1H,
m, H-4), 2.32 (1H, m, H-4), 2.22 (2H, m, H-15, 16),
2.07 (2H, m, H-7), 2.01 (1H, m, H-11), 1.96 (2H, m, H-
1, -2), 1.82 (1H, m, H-16), 1.79 (1H, m, H-15), 1.69
(3H, s, H-18), 1.57 (2H, m, H-2, 11), 1.52 (1H, m, H-
9), 1.31 3H, d, /= 6.1 Hz, H-21), 1.12 (3H, s, H-19),
1.08 (1H, m, H-1); C-NMR (125 MHz, CDCl;) ¢:
38.8 (C-1),31.0(C-2),72.1(C-3),37.0(C-4), 139.9 (C-
5), 118.4 (C-6), 37.0 (C-7), 73.8 (C-8),43.3 (C-9),42.2
(C-10), 25.3 (C-11), 74.3 (C-12), 56.7 (C-13), 88.1 (C-
14), 34.6 (C-15), 33.3 (C-16), 88.1 (C-17), 10.8 (C-18),
15.1 (C-19), 74.9 (C-20), 18.4 (C-21), 164.5 (Bz-1"),
130.8 (Bz-2"), 129.8 (Bz-3', 7"), 128.3 (Bz-4', 6'), 132.7
(Bz-5"), 166.3 (Bz-1"), 130.2 (Bz-2"), 129.7 (Bz-3",
7", 128.2 (Bz-4", 6"), 133.0 (Bz-5"). A E¥iE 5
BRARIE R A — ), MOEEWNEY) 17 Oy 12,20-0-
dibenzoylsarcostin.

& 18: HER A . ESI-MS m/z: 735 [M+
H]*, 7313 CoHsaOn, AEFEN 16. 'TH-NMR
(500 MHz, CDCls3) ¢: 7.1 (2H, m, H-3', 3"), 7.58 (2H,
m, H-7, 7"), 7.52 (1H, m, H-5"), 7.32 (2H, m, H-4',
4™, 7.22 (1H, m, H-5"), 7.11 (2H, m, H-6', 6""), 5.39
(1H, dd, J= 4.9, 2.6 Hz, H-6), 5.01 (1H, dd, J = 11.4,
4.4 Hz,H-12),4.89 (1H, q,J= 6.1 Hz, H-20), 4.78 (1H,
dd, J=9.6, 2.1 Hz, cym-H-1), 3.62 (1H, q, /= 3.2 Hz,
cym-H-3), 3.59 (1H, q,/J=2.3 Hz, cym-H-5), 3.56 (1H,
m, H-3), 3.43 (3H, s, cym-OCH3), 3.21 (1H, td, /= 9.8,
3.5 Hz, cym-H-4), 2.38 (1H, m, H-4), 2.30 (1H, m, H-
4),2.24 (2H, m, H-15, 16), 2.18 (1H, m, H-7), 2.04 (2H,
m, H-2, cym-H-2b), 2.01 (1H, m, H-11), 1.98 (2H, m,
H-7, 16), 1.89 (1H, m, H-15), 1.81 (1H, m, H-1), 1.72

(1H, m, H-11), 1.69 (1H, m, H-2), 1.57 (3H, s, H-18),
1.56 (1H, m, cym-H-2a), 1.55 (1H, m, H-9), 1.30 (3H,
d, J= 6.1 Hz, H-21), 1.28 (3H, d, J = 6.2 Hz, cym-H-
6), 1.12 (3H, s, H-19), 1.06-1.09 (1H, m, H-1); '3C-
NMR (125 MHz, CDCl;) 6: 38.8 (C-1), 29.1 (C-2), 77.9
(C-3), 38.9 (C-4), 140.1 (C-5), 118.4 (C-6), 34.2 (C-7),
73.8 (C-8), 43.6 (C-9), 37.2 (C-10), 25.2 (C-11), 74.3
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Fig.5 Effects of compounds 1—18 on viability of HepG2 cells (X + s, n=3)
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