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Triterpenoid Saponins from the Rhizome of Dioscorea spongiosa
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Abstract: In order to understand the chemical constituents of Dioscorea spongiosa, eight triterpenoid saponins
were obtained from 70% EtOH extract of its rhizome. On the basis of their physicochemical and spectral data,
these saponins were identified as 20(S)-ginsenoside Rh; (1), ginsenoside Rg; (2), ginsenoside Re (3),
notoginsenoside R, (4), ginsenoside Rd (5), ginsenoside Rb; (6), hederagenin-3-O-a-L-arabinopyranoside (7), and
akebiasaponin D (8). Among them, compounds 1, 2, 3, 5 and 6 were isolated from this species for the first time,
and compounds 7 and 8 were obtained from the genus Dioscorea for the first time.
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Fig. 1 Structures of compounds 1-8 from Dioscorea spongiosa
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Bruker 500 MHz NMR &3 i L 4RI 1% A
Avance III 500 MR (%I Bruker 2 ); 22546 6500
FAN YA - RAT 8] i A (36 [ Agilent); 7377
R U RE A RID-10A (H AR Byidt); il 42 i kL
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D101 RALWEIR AR, Rigi et T
AIRAT): AR (100~200 H, &L
J ), Chromatorex ODS MB 100~40/75 (40~75 pm,
Fuji Silisia Chemical Ltd., Japan); Sephadex LH-20
(Ge Healthcare Bio-Sciences AB, Sweden); HPLC H
Cosmosil 5C18-MS-II 73 #7#£(250 mmx4.6 mm i.d.)
] #448(250 mm > 20 mm i.d.) (Nacalai Tesque Inc.,
Japan).
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1.3 REFN4 5

SRBRE TR ZE 7.8 kg, FH 70% EtOH /KA
IR ERERE 2 K, R 3 h, PR ECET, 15
BE. WEZ D101 KA E(H.0—95% EtOH)
7. HU95% EtOH BEMMI(150 o)A rERAE I, st
PL CHCL-MeOH (100 : 1—100 : 3—100 : 5, V/V)

e, Ll CHCL-MeOH-H,0 (10:3: 157 :3:
1—6 4.1, FZ, V/IV/V)RH S Fr.1~Fr.12. Fr. 6+
7.9 F1 11 43512 ODS (0 ik K i) 48 28 iy 250U £
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14 Z¥E

e AR, m9 ¥ Q-TOF-ESI-MS
B HHESY T B TUE m/z: 6834361 [M + COOH]
(caled for C3HgO4y, 683.4376, 17 +2.17 ppm),
23 TN CyeHeO9o 'H NMR (500 MHz, CsDsN): &
0.80, 1.01, 1.17, 1.38, 1.56, 1.62, 1.69, 2.02 (3H each,
all s, H3-30, 19, 18, 21, 29, 27, 26, 28), 3.49 (1H, dd, J =
4.0, 11.5 Hz, H-3), 3.87 (1H, m, H-12), 4.38 (1H, m,
H-6), 4.98 (1H, d, J = 8.0 Hz, H-1"), 5.31 (1H, t, J =
6.0 Hz, H-24), 3 'H. C NMR (125 MHz, CsDsN,
F DIGHHE 5 SCER2) R, HR4ES 2D NMR %)
BT, %2z EYIN 20(5)- NS 21 Rh.

EY 2 HEM K. m53#F Q-TOF-ESI-MS
YHIUED T T m/z: 845.4922 M + COOH]
(caled for Cy43H75016, 845.4904, i%Z: —2.12 ppm),
313N CpH74014. H NMR (500 MHz, CsDsN): &
0.79, 1.01, 1.14, 1.57, 1.57, 1.60, 1.61, 2.02 (3H each,
all s, H3-30, 19, 18, 21, 29, 27, 26, 28), 3.48 (1H, dd, J =
4.5, 11.5 Hz, H-3), 4.38 (1H, m, H-6), 4.07 (1H, m,
H-12), 497 (1H, d, J= 8.0 Hz, H-1"), 5.12 (1H, d, J =
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8.0 Hz, H-1"), 5.25 (1H, t, J = 6.0 Hz, H-24). H: *H.
B3C NMR (125 MHz, CsDsN, # 1)ifk#3 5 5CiHk[2]
XTI, H45A 2D NMR IERIENT, SEizih &N
NS 21 Ry

EM3 AEMEK. B9 Q-TOF-ESI-MS
Y5 HHES T FUE miz: 9915459 [M + COOH]
(calcd for CyoHgsOa9, 991.5483, i%7%: +2.14 ppm),
43T 39 CagHgr015. 'H NMR (500 MHz, CsDsN): &
0.96, 1.17, 1.35, 1.58, 1.60, 1.61, 1.61, 2.10 (3H each,
all s, H3-18, 30, 19, 21, 26, 27, 29, 28), 3.45 (1H, dd, J =
4.5, 11.5 Hz, H-3), 4.65 (1H, m, H-6), 4.10 (1H, m,
H-12), 5.15 (1H, d, J = 7.0 Hz, H-1""), 5.24 (1H, d, J =
6.5 Hz, H-1'), 5.25 (1H, t, J = 7.0 Hz, H-24), 6.47 (1H,
br.s, H-1"). # 'H. C NMR (125 MHz, CsDsN, %
1) REHH 5 SBR[ IR, 45 A 2D NMR 1 (104%
M, $BEiZ &Y NANS BT Re.

e a AEEK. B9 Q-TOF-ESI-MS
Y HED T 1% miz: 977.5304 [M + COOH]
(calcd for CugHgiOy, 977.5327, i%ZE: +2.32 ppm),
43 F 3K CazHgoO15. *H NMR (500 MHz, CsDsN): &
0.77,0.91, 1.11, 1.43, 1.57, 1.60, 1.60, 2.03 (3H each,
all s, Hs-30, 19, 18, 29, 21, 26, 27, 28), 3.46 (1H,dd, J=
45, 11.5 Hz, H-3), 4.29 (1H, m, H-6), 4.10 (1H, m,
H-12), 5.13 (1H, d, J = 7.5 Hz, H-1""), 4.89 (1H, d, J =
7.0 Hz, H-1), 5.25 (1H, t, J = 7.5 Hz, H-24), 5.72 (1H,
d, J = 65 Hz, H-1). ¥ 'H. *C NMR (125 MHz,
CsDsN, & 1)l #u#s 5 CR [ X HE, J45& 2D
NMR BRI, %2z b e h=t2H Ry.

EMs AR, mOPEQ-TOF-ESI-MS
Y5 HHES T T 0% miz: 9915462 [M + COOH]
(calcd for CuoHgsOn, 991.5483, 7 +2.14 ppm),
43T 3N CgHg018. *H NMR (500 MHz, CsDsN): &
0.81, 0.94, 0.94, 1.01, 1.26, 1.59, 1.59, 1.61 (3H each,
all' s, H3-19, 18, 30, 29, 28, 26, 27, 21), 3.26 (1H, dd, J =
5.0, 11.5 Hz, H-3), 4.11 (1H, m, H-12), 4.89 (1H, d, J =
7.5 Hz, H-1'), 5.16 (1H, d, J = 7.5 Hz, H-1""), 5.22
(1H, t, J = 6.0 Hz, H-24), 5.30 (1H, d, J = 7.5 Hz, H-
1M, H H. BC NMR (125 MHz, CsDsN, % 1)ift%
I 5 SCHR[A1XF R, IE45 4 2D NMR 1SR, %5
ZWEM NS B R,

tEme  AEMEK. B9 Q-TOF-ESI-MS
25 Sy 7 B8 7% miz: 1143.5695 [M + CI]™ (calcd
for CssHgeo045Cl, 1143.5723, %25 +2.48 ppm), 7> T

M CsaHgr053. *H NMR (500 MHz, CsDsN): & 0.80,
0.95, 0.95, 1.09, 1.26, 1.60, 1.63, 1.65 (3H each, all s,
Hs-19, 18, 30, 29, 28, 26, 21, 27), 3.25 (1H, dd, J =
40,105 Hz, H-3), 4.69 (1H, m, H-12), 4.89 (1H, d, J =
7.0 Hz, H-1'), 5.04 (1H, d, J = 7.0 Hz, H-1"""), 5.08
(1H, d, J = 7.0 Hz, H-1""), 5.30 (1H, t, J = 7.0 Hz,
H-24), 5.34 (1H, d, J = 7.5 Hz, H-1"). H 'H. ®C
NMR (125 MHz, CsDsN, % 1)1 % 5 3CBR[3]0
8, H454 2D NMR B fET, Sz amAa AN
% 21 Rby.

tEM7T AR, m9¥E Q-TOF-ESI-MS
“5 e T B 7% miz: 649.3969 [M + COOH]
(calcd for CagHs7049, 649.3957, i%%: —1.81 ppm),
4313 N CasHssOg. 'H NMR (500 MHz, CD;0D): &
0.71, 0.83, 0.90, 0.94, 0.98, 1.17 (3H each, all s, H5-24,
26, 29, 30, 25, 27), 3.62 (1H, m, H-3), [3.29, 3.60 (1H
each, both m), H,-23], 4.32 (1H, d, J = 7.0 Hz, H-1"),
5.24 (1H, t, J = 3.5 Hz, H-12). H 'H. *C NMR
(125 MHz, CD;0OD, #* 1)il%i¥s 5 SCHR[B]x I, IF
454 2D NMR 1S 1IfAENT, S 12 SR 5 RS
H 76 3-0-o-L-ML IR AT A A

&8 HERK. mP Q-TOF-ESI-MS
g5 I ESY T8 T8 mfz: 973.5002 [M + COOH]
(calcd for CugH77020, 973.5014, 1225 +1.2 ppm), 73
T A CoH76015. *H NMR (500 MHz, CsDsN): &
0.97, 1.10, 1.18, 0.86, 0.86, 0.90 (3H each, all s, H3-25,
26, 27, 29, 30, 24), 4.22 (1H, m, H-3), 3.66 (1H, d, J =
11.0 Hz, Hs-23), 4.24 (1H, m, overlapped, Hy-23),
4.94 (1H, d, J = 6.0 Hz, H-1"), 4.97 (1H, d, J = 8.0 Hz,
H-1"), 5.41 (1H, t, J = 7.0 Hz, H-12), 6.20 (1H, d, J =
8.0 Hz, H-1"). H: 'H. C NMR (125 MHz, CsDsN,
F )IEHHE S SCER[E]A R, HEE5S 2D NMR 151
it W EYINARE R D.
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Table 1 *C NMR (125 MHz, 8) data of compounds 1—8
fir & Position 1 2 3 4 5 6 7 8
1 39.4 39.4 39.5 39.5 39.1 39.2 39.4 38.8
2 279 27.8 27.8 27.8 26.8 26.8 26.2 26.0
3 78.6 78.6 78.4 78.9 89.0 89.0 83.3 81.9
4 40.3 40.3 40.0 40.2 39.7 39.7 43.8 434
5 61.4 61.3 60.8 61.3 56.4 56.4 48.1 475
6 80.0 80.1 74.6 79.2 18.4 18.5 18.8 18.1
7 452 45.1 46.0 449 35.2 35.2 334 324
8 41.1 41.1 412 411 40.0 40.1 40.5 39.9
9 50.2 49.9 49.6 49.9 50.2 50.2 489 48.1
10 39.7 39.6 39.7 39.6 36.9 36.9 37.6 36.9
11 32.0 30.8 30.9 30.9 30.8 30.8 24.5 23.8
12 71.0 70.2 70.2 70.2 70.2 70.2 1233 122.8
13 48.2 49.0 49.1 49.1 49.5 49.5 145.4 144.1
14 51.6 51.3 51.4 51.4 51.4 51.4 429 42.1
15 31.2 30.6 30.7 30.7 30.6 30.8 28.8 28.2
16 26.8 26.6 26.7 26.6 26.6 26.6 24.1 233
17 54.7 51.6 51.7 51.6 51.7 51.7 43.8 47.0
18 17.4 17.5 17.3 17.5 16.0 16.0 42.8 41.6
19 17.6 17.5 17.5 17.5 16.3 16.3 473 46.2
20 73.0 83.3 833 833 833 83.5 31.6 30.7
21 27.0 22.3 22.3 223 224 224 35.0 339
22 35.8 36.0 36.0 36.1 36.1 36.2 33.8 32.7
23 23.0 232 233 23.2 23.2 23.2 64.8 64.4
24 126.3 125.9 126.0 125.9 126.0 126.0 134 13.6
25 130.7 130.9 130.9 130.9 131.0 131.0 16.4 16.2
26 25.8 25.8 25.8 25.8 25.8 25.8 17.8 17.5
27 17.7 17.8 17.8 17.8 17.8 18.0 26.5 26.0
28 31.7 31.7 32.2 31.7 28.1 28.1 180.0 176.5
29 16.3 16.3 17.7 16.7 16.6 16.6 337 33.1
30 16.8 17.1 17.2 17.2 17.4 17.4 24.1 23.7
Iy 106.0 105.9 101.9 103.5 105.1 105.1 106.2 106.5
2’ 75.4 75.4 78.6 79.8 83.4 83.5 72.9 73.0
3’ 79.6 79.5 79.4 80.1 78.3 78.3 74.5 74.6
4 71.8 71.7 72.6 71.7 71.7 71.7 69.5 69.5
5! 78.0 78.0 78.3 78.0 78.1 78.2 66.7 66.9
6 63.0 63.0 63.1 62.9 62.9 62.9
1" 98.2 101.9 104.8 106.0 106.0 95.6
2" 75.1 72.3 75.8 77.1 77.1 73.8
3" 79.1 72.4 78.7 77.9 77.9 78.6
4" 71.5 74.2 71.2 71.7 71.7 70.7
5" 782 69.5 67.2 78.2 78.3 77.8
6" 62.7 18.7 62.7 62.8 69.2
1 98.3 98.2 98.3 98.1 105.1
2m 75.2 75.1 75.1 74.9 75.0
3 79.2 79.5 79.2 79.2 78.2
4" 71.6 71.6 71.6 71.6 71.4
5" 78.3 78.2 78.3 77.0 78.3
6" 62.9 62.9 62.8 70.2 62.5
1 105.3
2 75.2
3m 78.0
4m 71.7
5" 78.3
6" 62.8

a:in C5D5N; b:in CD3OD
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