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Steroidal Saponin Constituents from the Subterranean
Parts of Smilax nipponica
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Abstract — Four steroids have been isolated from the subterranean parts of Smilax nipponica Miquel
(Liliaceae). The structures of these compounds were characterized on the basis of chemical and
speectral data. They were B-sitosterol, B-sitosterol-3-O-p-D-glucopyranoside, neotigogenin-3-O-B-
D-glucopyranoside and a new steroidal saponin designated as smilanippin A which was elucidated
as neotigogenin-3-O-B-D-fucopyranosyl(1—6)-p-D-glucopyranoside.

Keywords [ ] Smilax nipponica, Liliaceae, B-sitosterol, B-sitosterol-3-O-B-D-glucopyranoside, neoti
gogenin, neotigogenin-3-0-B-D-glucopyranoside, neotigogenin-3-0-B-D-fucopyranosyl(1—6)-8-D-glu-

copyranoside, smilanippin A.
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Scheme 1—Extration and isolation of the compounds from the subterranean parts of Smilax nipponica.
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Fig. 1—Structure of compounds.
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'"H NMR(CDCl,, 300 MHz) &: Table I
“C NMR(CDCl,, 75.5 MHz) §: Table II
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C-0), 958, 920, 905, 850(920>905)

Mass(m/z, rel int.): 599(M "' + Na, 18.7), 577(MH ",
36.2), 417(neotigogenin+ H ", 39.5), 399(neotigoge-
nin+ H"-H.0, 60.3)
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39.1), 579(MH'-hexose, 6.5), 417(neotigogenin+
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Table I—Partial 'H-NMR spectral data of compound 1, 2, 3, 4 and related compound*

Proton No. Comp. 1 Comp. 2 Comp. 3 Comp. 3a Comp. 4
3 3.52,m 3.59,m
6 5.35, d(6.69) 5.37, brd(4.7)
16 440, q(74)
18 0.68, s 0.68, s 064, s 0.76, s 0.73, s
19 101, s 095, s 078, s 082, s 0.88, s
21 1.00, d(6.3) 1.04, d(7.0) 0.99, d(6.9) 1.15, d(7.1)
260, 0.68 3.95, dd(10.0, 2.6)
268 3.30, d(10.9)
27 1.11, d(6.8) 1.08, d(7.1) 1.22(6.9)
29 0.93
Anomeric 5.05, d(7.8) 499, d(7.7) 5.63, d(8.6)
protons 5.08, d(7.8)

* Data are d(ppm), multiplicity and J(in parenthesis) in Hz from internal TMS in pyridine-d; except for comp. 1

and comp.3a in CDCl,.
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3994 4] peak”} viebytth™ '"H NMR spectrumed 4]
0.64¢} 0.78 ppmol 4] 18-, 19-CH, 9] tertiary methyl
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Table 11— "C-NMR chemical shifts of compound 1, 2, 3, 4 and related compound*

Carbon No. Comp. 1 Comp. 2 Comp. 3 Comp. 3a Comp. 4
1 37.3 37.49 37.11 37.00 37.31
2 31.9 30.26 30.17 31.54 30.23
3 71.8 78.13" 78.57 71.33 78.80
4 42.3 39.96 35.75 3824 35.96
5 140.8 140.92 44.52 44.88 44.69
6 121.7 121.92 28.86 28.64 29.11
7 319 32.18 32.32 32.28 32.50
8 31.7 32.07 34.78 35.15 35.09
9 50.2 50.36 54.24 54.41 54.45

10 36.5 36.93 35.18 35.61 35.40
11 21.1 21.29 21.29 21.10 21.39
12 39.8 39.35 40.09 40.11 40.27
13 42.3 42.49 40.69 40.58 40.88
14 56.8 56.84 56.38 56.34 56.54
15 243 24.52 32.02 3175 32.23
16 283 28.55 81.15 80.96 81.34
17 56.1 56.26 62.87 62.07 63.03
18 19.4* 11.98" 19.06 16.52 18.80
19 119 19.43 12.25 12.38 12.44
20 36.2 36.39 42.40 42.16 42.60
21 18.8" 19.02¢ 14.79 14.33 15.00
22 34.0 3422 109.66 109.74 109.83
23 26.1 26.40 27.46 27.11 27.67
24 459 46.05 26.11 25.81 26.33
25 29.2 29.48 26.30 25.98 26.52
26 19.8" 19.22¢ 65.03 65.15 65.22
27 19.2* 19.98 16.22 16.07 16.43
28 23.1 2340
29 12.0 12.17"
3-0-sugar moiety

Gle-1 102.58 102.07 102.46
2 75.33 75.29 74.20
3 7847 7843 77.18
4 71.10 71.76 72.16
5 78.60" 77.17 77.76
6 62.84 62.77 69.89

Fuc-1 102.80
2 7251
3 75.42
4 72.95
5 72.45
6 16.73

*5(ppm) from TMS in pyridine-ds; except for comp. 1 and comp. 3a in CDCl..
b0 Agsignments may be reversed in each column.

J=7.7Hz)ll 4} anomeric proton®] doublete] v}e} hH 313HE 38 AbrbE-alslod 932 3a9l F ringd)
o r g o] 3382 1 mole?] o] #Hgksla glrt. BC-NMR chemical shift¥= 25(S), 5a-spirostanesi]
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