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Steroidal components from rhizome of Smilacina henryi
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Abstract: Objective To study the chemical components from the roots of Smilacina henryi. Methods Silica gel, Sephadex LH-20,
and preparation of thin layer chromatography techniques were used for isolation, and 1D, 2D-NMR, IR, and HR-ESI-MS data were
used for structure identification. Results Seven steroidal components were obtained and its chemical structures were elucidated as
(25S)-5a-spirostan-9(11)-en-3p,17a-diol 3-O-B-D-glucopyranosyl-(1—2)-p-D-galactopyranoside (1), (255)-5a-spirostan-9(11)-en-
3B,17a-diol (2), (255)-5a-spirostan-9(11)-en-3f,17a-diol 3-O-B-D-glucopyranoside (3), diosgenin (4), aspidistrin (5), henryioside A
(6), and henryioside B (7). Conclusion Compound 1 is a new steroidal saponin named henryioside D, and compounds 2—5 are
isolated from the plant for the first time.

Key words: Smilacina henryi (Baker) Wang et Tang; steroidal; henryioside D; (255)-5a-spirostan-9 (11)-en-3p,17a-diol; aspidistrin

TOURELG X AT Uk kB4, 2 REFENEAEPIEEE 7T —SEAH 9(11) M

HEFR (Liliaceae) JEZJ& Smilacina Desf. 24
FUORTEY) S0 74 e 245 Smilacina henryi (Baker) Wang et
Tang TR AR 2502, R R E 2045 T k.

[N S 5 I £ i 7 N = W e o 1 R 87
B BREUREThRL, RIAE HTIR7 KR 2
T AR, B 70 % B B U RS
P, KA ZAE o B 32 2 AR R T

ks HHEA: 2018-04-07
HEEUIH: BASHETESSLRERTHIRITE (1515025)

N BRAZ HORR S e S AR e 1, H A BT 2 I H R
PRS2, RS2t R H 2= KER 56 76 R 2 04T
WHFe, Mz B E 1 7T MEEY, 3l
YTERN (258)-5a-1285-9(11) Ji-3B,17a- —HF 3-O-p-
D- MR 1 27 B 55~ (1—2)-B-D-ME W - FLHE T [(259)-
Sa-spirostan-9(11)-en-3B,17a-diol 3-O-B-D-glucopyra-
nosyl-(1—2)-B-D-galactopyranoside, 1]. (255)-5a-
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B2 -9(11) M -3B,170- — FE  [(255)-5a-spirostan-9
(11)-en-3p,17a-diol, 2] (255)-5a-42 {5-9(11)45-3p,
170- 1% 3-O-B-D-MLIHI & HEE [(25S)-50-spirostan-
9(11)-en-3pB,17a-diol 3-O-B-D-glucopyranoside, 3].
EHE U (diosgenin, 4). EHi2H (aspidistrin,
5). henryioside A (6). henryioside B (7). HH{t
HEV EE, NS D (A
2~5 N IR ZAEY 75 B 4 E
1 UESHR

Waters ACQUITY UPLC/Xevo G2 Q-TOF-MS
(F[H Waters A 7)), Bruker-AVANCES500 4% f5 3L
PRI Gt AT ST ARD; FRQ-1006TH B4 A5k
Bl CBUMNE =R AR A R AR R i
(200~300~ 100~200 H, H &g THERAFD;
b R (20 emX 20 em, MAETL AT R A
FR/AF]); SephadexLH-20 #:3EH} (3£[F Pharmacia 24
")) SR T Al KON EERG IR Ak

SRPUREZS T 2016 4 8 HRHE =B KHE, 4%
TS — B e Hh 24 (A B % 2 A E S RHE 25 )R A S
V424 Smilacina henryi (Baker) Wang et Tang )T
BEAR B ARZE, FRA (2016080118) {47 T Beb 2
R ARRARTEN
2 RERESE

TR RS0 P REZAR AR 25 2.3 kg, KW SN 20
5 70% CEEIR I 48 h, R IRYE 2 R, Ik
Wifg, JE, KILRHIE BFE, 200 20%. 70%-
95% L FELEIE, 135 75% L FEERAT 84 g, LREMIHE
3k, BB (ZE T hE-HEE-K 100000
1:02), &HMFEWS, KIKIFE 6 N5 A~F.
D 45 (6.2 g) LM BME R G, &IHHFERS,
33| D1~D8, 3t 8 M4y, Hrh D2 (630 mg) &
R i, & be-FEE (10 0—~8 1 1) BiEEHE
i, BELEEARLEY 2 (122 mg); HIFESS
i B, FRAH S EE 0 (AR RE-FEE 10D
BELEY 4 (9.5mg); D6 (370 mg) L2+l 412
ol (AP -HEE-K 8:2:02), BREtkAW 1
(17mg) 13 (7.6 mg); F45y (189 ¢g) LRI
W, CAHE-FEE-K (812102614 1) BhAE
Ve, & IAEENR Sy, KIKTFE] F1~F6. H F4
(1.4 @) ZRERER S, AN 6 21015 3
th&¥ 5 (11.3mg) 6 (53.3mg) A7 (6.1 mg).
3 HlkE

WEW 1: ABKEERAE, (o] —257° (c

0.36, H ), Liebermann-Burchard. Molish /& ¥1%
SRAPE, AW RE SR E = s B, 20%8EE- £
P AL, B 43 5 . HR-ESI-MS m/z: 753.405 6 ([M—
H], 514 753.406 1), 454 "H-NMR 1 PC-NMR
HHEHESN 7> TN C30HeO14. 'H-NMR (500 MHz,
CsDsN) Hith @i X Ex 4 MHERFES 6
0.68 (3H, s, H-19), 0.91 (3H, s, H-18), 1.05 (3H, d, J =
7.1 Hz, H-27), 1.23 (3H, d, J=7.1 Hz, H-21); {X#%[X
I 2 MHEREEE R TE S o 4.88 (1H, d, J = 7.8
Hz, Gal-H-1), 5.31 (1H, d, J= 7.8 Hz, Glc-H-1), PLK&
1 MERFR 155 0: 546 (1H, d, J= 5.3 Hz, H-11);
BC-NMR (125 MHz, CsDsN) Eliirh4s i 4 A~k
55 0 8.8 (C-21), 15.6 (C-27), 16.5 (C-19), 17.6
(C-19), 1 WG S 6 116.5 (C-11), 145.7 (C-9),
PLI 2 dHBEIIEAS S 6 101.3 (Gal-C-1) F1 106.6
(Gle-C-1). DEPT iR H3ten i 4 ARG S, 12
HPiRAE5 18 HBR(E 5 LA K 5 HEFERIES (R
Do UL ERiEdRE 510 E9 3 fl 6 Luiy, KIL=&
BEZHAE LT e —80 ARE, a1+
HBL 2 ABERES, WENLEY 1 8RN
(258)-5a-42 §5-9(11) J-3B,17a- 8%, {UHE 5105
Y36 fFIEER

CL L HEMIS 2258 AR REAAR AT I, 45 A
'H-NMR 1 PC-NMR ¥#, it HSQC ik &
Y1 A S T 28 (3 1. i 'H-"H-COSY .
HMBC. NOESY (#HXA55 WK 1D A& IR i (B
R T C HOU, b & 1 R (258)-
Sa-828-9(11) #5-3B,170- . BREEZAN, FlR 2
ABE(E 5058 0 101.3, 80.1, 73.5, 75.5, 77.1, 60.3
A1 6106.6,75.2,78.3,71.1,78.1, 63.1, i1 2 ks 3t
SUREE I 7.8 HEMILI N B WAL, FRKARL
& TLC Shruepxt g™, wasE 2 Fioo 518 D-
FFLER D-EIHERE OFE T RE-BEIR 8-k 4 05 0 1,
D-Glc Rf 0.38, D-Gal Rf0.36). 2 4BEERNME
JEFF #H HMBC AHX{E 5 (Gal-H-1/C-3,
Glc-H-1/Gal-C-2, 1) T - FUE AL B I
C-3 A, MENEELELINER C-2 1. s
M1 BERAGEFEN (255)-50-12 £5-9(11) /-
3B,170- % 3-O-B-D-Mit i 7 %) §% K= -(1-2)-B-D-Hik
R FLBEE, NMR #5455 W& 1. & SciFinder (4
W), FHOR WAREREEY), a4 58t e
21 D.

& 2. AERIRSE B (HEE), Liebermann-
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#1 LAY 18 NMR i
Table 1 NMR data of compound 1

BRI Oy oc A On oc
1 1.27 (1H, m), 1.62 (1H, m) 354() |21 1.23 3H, d,J="7.1 Hz) 8.8 (q)
2 1.72 (1H, m), 2.05 (1H, m) 293 (1) |22 — 109.8 (s)
3 3.96(1H, m) 762(d) | 23 1.46 (1H, m), 1.92 (1H, m) 25.8 (1)
4 1.35(1H, m), 1.88 (1H, m) 346() |24 1.33 (1H, m), 2.05 (1H, m) 25.2 (1)
5 1.03(1H,m) 423 |25 1.55 (1H, m) 26.4 (d)
6 1.15(2H, m) 283() |26 3.24 (1H, d,J=11.0 Hz) 64.5 (1)
7 1.24 (1H,m), 0.92 (1H, m) 332 (1) 4.03 (1H, dd, J=2.4, 11.0 Hz)

8  1.72 (1H,m), 2.08 (1H, m) 36.1(t) |27 1.05 3H, d, J="7.1 Hz) 15.6 (q)

9 — 145.7(s) | Gal-1 4.88 (1H, d, J=7.8 Hz) 101.3 (d)
10 — 374() |2 4.62 (1H, m) 80.1 (d)
11 546 (1H,d,J=53Hz) 116.5(d) |3 4.18 (1H, m) 75.5 (d)
12 177(1H,m),3.04(1H,d,J=174Hz)  33.1(t) |4 4.53 (1H, m) 73.5 (d)
13 — 432(6) |5 4.01 (1H, m) 77.1 (d)
14 2.12(1H, m) 507 |6 4.26 (1H, m), 4.80 (1H, m) 60.3 (t)
15 1.52(1H, m),2.31 (1H, m) 321(t) | Gle-l 531 (1H,d,J=7.8 Hz) 106.6 (d)
16  4.46(1H,d,J=7.2 Hz) 90.4(d) |2 4.06 (1H, m) 75.2 (d)
17 — 89.6(s) |3 3.97 (1H, m) 78.3 (d)
18 091 (3H,s) 165(q) | 4 4.26 (1H, m) 71.1 (d)
19  0.68 3H,s) 176 (@) |5 4.12 (1H, m) 78.1 (d)

1 &Y 1 MHEEHRREEMN '"H-"H COSY. HMBC 1 NOESY %S
Fig. 1 Structure, key "H-"H COSY, HMBC, and NOESY correlations of compound 1

Burchard 23 £ BHPE, Molish [N 2HM:, 20%  H-21), 1.05 (3H, d, J= 7.0 Hz, H-27); “C-NMR (125
WilR- VAT B 4 (0, ESI-MS miz: 431.3 [M—  MHz, CsDsN) §: 35.5 (C-1), 31.5 (C-2), 69.6 (C-3),
H] . 'H-NMR (500 MHz, CsDsN) 6: 091 (3H, s,  34.5 (C-4), 43.1 (C-5), 28.3 (C-6), 33.3 (C-7), 36.1
H-18), 0.96 (3H, s, H-19), 1.21 (3H, d, J = 6.9 Hz,  (C-8), 145.6 (C-9), 37.7 (C-10), 116.5 (C-11), 32.8
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(C-12), 42.8 (C-13), 50.8 (C-14), 32.1 (C-15), 90.2
(C-16), 89.1 (C-17), 16.4 (C-18), 17.5 (C-19), 44.7
(C-20), 8.7 (C-21), 110.4 (C-22), 25.7 (C-23), 24.8
(C-24), 26.6 (C-25), 64.6 (C-26), 15.6 (C-27). LA %
P 5 SO EP R, %t A 2 N (255)-50-12
$-9(11) #-3p,170-—FF.

tEY 3: AEEPIRG & (HEE), Liebermann-
Burchard S £ BHTE, Molish M EBBHTE, 20%
BRI - L BEE N 4 (0, ESI-MS m/z: 591.4 [M—
H] . 'H-NMR (500 MHz, CsDsN) d: 0.94 (3H, s,
H-18), 0.71 (3H, s, H-19), 1.22 (3H, d, J = 7.0 Hz,
H-21), 1.07 3H, d, J= 6.9 Hz, H-27); "“C-NMR (125
MHz, CsDsN) d: 35.2 (C-1), 29.3 (C-2), 76.6 (C-3),
34.5 (C-4), 42.7 (C-5), 28.4 (C-6), 33.2 (C-7), 36.4
(C-8), 145.6 (C-9), 37.7 (C-10), 116.5 (C-11), 33.1
(C-12), 43.4 (C-13), 50.8 (C-14), 32.4 (C-15), 90.2
(C-16), 89.3 (C-17), 16.4 (C-18), 17.5 (C-19), 45.4
(C-20), 8.5 (C-21), 110.1 (C-22), 25.7 (C-23), 25.1
(C-24), 26.6 (C-25), 64.3 (C-26), 15.4 (C-27), 102.5
(Gle-C-1), 72.2 (Gle-C-2), 76.3 (Gle-C-3), 70.1
(Gle-C-4), 75.1 (Gle-C-5), 62.1 (Gle-C-6). LA %
5B, St A 3 N (258)-5a-12 -
9(11) J-3B,170- —EF 3-O-B-D-M i 58 ) 4 15

B 4: A EERIRES f A H %), Liebermann-
Burchard Jxz 3 45 8 5 BH 4, Molish S v 25 5 2 FH 14,
ESI-MS m/z: 413.3 [M—H] . 'H-NMR (500 MHz,
CsDsN) 145 H 4 AMRFIETE IR S e IS S o
0.86 (3H, s, H-18), 1.01 (3H, s, H-19), 1.11 3H, d,J =
6.7 Hz, H-21), 0.72 (3H, d, J = 6.5 Hz, H-27), 3.86
(1H, m, H-3), 5.39 (1H, d, J = 4.8 Hz, H-6); *C-NMR
(125 MHz, CsDsN) d: 37.6 (C-1), 32.3 (C-2), 71.1
(C-3), 43.3 (C-4), 141.9 (C-5), 121.1 (C-6), 32.5
(C-7), 31.8 (C-8), 50.5 (C-9), 36.8 (C-10), 21.3
(C-11), 40.1 (C-12), 40.4 (C-13), 56.6 (C-14), 32.3
(C-15), 81.3 (C-16), 63.0 (C-17), 16.1 (C-18), 19.6
(C-19), 42.1 (C-20), 15.3 (C-21), 109.6 (C-22), 31.6
(C-23), 29.3 (C-24), 30.4 (C-25), 66.6 (C-26), 17.4
(C-27). LA b i %ot 5 semkdpoE o 18, % fh
GV 4 NEFBEIC.

& 5. AT EEM K, Liebermann-
Burchard. Molish [z B #5)  BHE, 20%0RER- £ B i
WELat, ESI-MS m/zz 1 031.5 [M—H] .
'H-NMR (500 MHz, CsDsN) &: 0.85 (3H, s, H-18),

1.01 (3H, s, H-19), 1.10 (3H, d, J = 6.8 Hz, H-21),
0.72 (3H, d, J = 6.4 Hz, H-27), 4.84 (I1H, d, J = 7.5
Hz, Gal-H-1), 5.17 (1H, d, J = 7.8 Hz, Glc-H-1"), 5.24
(1H, d, J = 7.8 Hz, Xyl-H-1), 5.57 (1H, d, J = 7.3 Hz,
Gle-H-1"); “C-NMR (125 MHz, CsDsN) &: 37.5
(C-1), 30.1 (C-2), 78.7 (C-3), 39.8 (C-4), 141.3 (C-5),
121.6 (C-6), 32.4 (C-7), 32.3 (C-8), 50.6 (C-9), 37.5
(C-10), 21.3 (C-11), 40.2 (C-12), 40.7 (C-13), 57.1
(C-14), 32.6 (C-15), 81.3 (C-16), 63.1 (C-17), 16.4
(C-18), 19.6 (C-19), 42.3 (C-20), 15.3 (C-21), 109.8
(C-22), 32.3 (C-23), 29.8 (C-24), 30.7 (C-25), 67.4
(C-26), 17.4 (C-27), 102.7 (Gal-C-1), 73.3 (Gal-C-2),
75.7 (Gal-C-3), 80.2 (Gal-C-4), 75.5 (Gal-C-5), 60.8
(Gal-C-6), 105.4 (Gle-C-1'), 81.8 (Glc-C-2'), 86.7
(Gle-C-3"), 70.4 (Gle-C-4"), 77.8 (Gle-C-5"), 63.2
(Gle-C-6'), 105.2 (Xyl-C-1), 753 (Xyl-C-2), 78.9
(Xyl-C-3), 70.8 (Xyl-C-4), 67.0 (Xyl-C-5), 105.3
(Gle-C-1"), 76.5 (Gle-C-2"), 77.9 (Gle-C-3"), 71.3
(Gle-C-4"), 78.8 (Gle-C-5"), 62.9 (Gle-C-6"). LA_EJ¥%
R 5 SR IR, St B 5 MR
EY 6: AEENIRSE & (HEE), Liebermann-
Burchard. Molish X M35 2 FHME, 20%MiER- CBERE
W F 4, ESI-MS m/z: 1 047.5 [M—H] .
'H-NMR (500 MHz, CsDsN) &: 0.85 (3H, s, H-18),
0.81 (3H, s, H-19), 1.21 (3H, d, J = 6.9 Hz, H-21),
1.05 (3H, d, J = 7.0 Hz, H-27), 4.84 (1H, d, J = 7.5
Hz, Gal-H-1), 5.14 (1H, d, J = 7.9 Hz, Glc-H-1"), 5.22
(1H, d, J = 7.8 Hz, Xyl-H-1), 5.58 (1H, d, J = 7.9 Hz,
Glc-H-1"); BC-NMR (125 MHz, CsDsN) §: 36.2
(C-1), 30.3 (C-2), 77.6 (C-3), 35.5 (C-4), 43.7 (C-5),
28.8 (C-6), 33.7 (C-7), 36.6 (C-8), 146.6 (C-9), 38.7
(C-10), 117.5 (C-11), 33.8 (C-12), 43.8 (C-13), 51.8
(C-14), 32.7 (C-15), 91.2 (C-16), 90.5 (C-17), 17.4
(C-18), 185 (C-19), 45.7 (C-20), 9.5 (C-21), 110.4
(C-22), 26.7 (C-23), 25.8 (C-24), 27.6 (C-25), 65.3
(C-26), 16.4 (C-27), 102.6 (Gal-C-1), 73.5 (Gal-C-2),
75.7 (Gal-C-3), 80.4 (Gal-C-4), 75.5 (Gal-C-5), 60.7
(Gal-C-6), 105.5 (Gle-C-1"), 81.5 (Gle-C-2'), 87.4 (Gle-
C-3"), 70.6 (Gle-C-4), 77.8 (Gle-C-5'), 63.3 (Glc-C-6'),
105.2 (Xyl-C-1), 75.4 (Xyl-C-2), 78.9 (Xyl-C-3), 70.9
(Xyl-C-4), 67.6 (Xyl-C-5), 105.0 (Glc-C-1"), 76.6
(Gle-C-2"), 77.9 (Gle-C-3"), 71.6 (Gle-C-4"), 78.9
(Gle-C-5"), 62.9 (Gle-C-6"). LA 3 4idiE 5 ks
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XHIEE, %A 6 N henryioside A

WwEY 1. AtERIRG S (FEE), Liebermann-
Burchard. Molish NI EPHME, 20%REE- O BE7A
R4k, ESI-MS m/z 1 031.5 [M—H] .
'H-NMR (500 MHz, CsDsN) &: 0.71 (3H, s, H-18),
0.72 (3H, s, H-19), 1.06 (3H, d, J = 7.3 Hz, H-21),
1.01 (3H, d, J = 7.0 Hz, H-27), 482 (1H, d, J = 7.7
Hz, Gal-H-1), 5.15 (1H, d, J = 7.9 Hz, Glc-H-1), 5.19
(1H, d, J = 7.9 Hz, Xyl-H-1), 5.54 (1H, d, J = 7.9 Hz,
Gle-H-1"); BC-NMR (125 MHz, CsDsN) d: 36.3
(C-1), 30.2 (C-2), 77.5 (C-3), 35.2 (C-4), 43.4 (C-5),
28.7 (C-6), 33.5 (C-7), 36.8 (C-8), 147.5 (C-9), 38.4
(C-10), 116.3 (C-11), 42.2 (C-12), 39.4 (C-13), 54.5
(C-14), 33.4 (C-15), 81.3 (C-16), 62.4 (C-17), 16.1
(C-18), 18.2 (C-19), 42.9 (C-20), 14.4 (C-21), 109.7
(C-22), 26.3 (C-23), 26.2 (C-24), 27.6 (C-25), 65.4
(C-26), 16.5 (C-27), 102.6 (Gal-C-1), 73.3 (Gal-C-2),
75.7 (Gal-C-3), 79.9 (Gal-C-4), 75.5 (Gal-C-5), 60.8
(Gal-C-6), 105.1 (Gle-C-1'), 81.3 (Glc-C-2'), 86.7
(Gle-C-3"), 70.5 (Gle-C-4"), 77.4 (Gle-C-5"), 63.1
(Gle-C-6"), 105.0 (Xyl-C-1), 752 (Xyl-C-2), 78.7
(Xyl-C-3), 70.5 (Xyl-C-4), 67.4 (Xyl-C-5), 104.9
(Gle-C-1"), 76.2 (Gle-C-2"), 77.8 (Gle-C-3"), 71.3
(Gle-C-4"), 78.9 (Gle-C-5"), 62.6 (Gle-C-6"). PA_EJ¥%

RO S SR IE X Y, Stk Em T A

henryioside B.
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