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Studies on chemical constituents in roots and rhizomes of Trillium tschonoskii (1I)

ZHANG Zhong-li, ZUO Yue-ming, CAI Miao-ting, WANG Yan-yan

College of Pharmaceutical Sciences, Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China

Abstract: Objective To investigate the chemical constituents in the roots and rhizomes of Trillium tschonoskii. Methods The roots
and rhizomes of T. tschonoskii were extracted with 70% ethanol and separated by chromatography on polyamide, silica gel, RP-Cys,
and Sephadex LH-20 columns. Chemical structures were identified by MS, 1D and 2D NMR experiments. Results Twelve
compounds were isolated and identified from the ethyl acetate extract from the roots and rhizomes of 7. tschonoskii and n-butanol
fractions were identified as f-ecdysone (1), pinnatasterone (2), polypodine B (3), methyl ferulorate (4), regaloside A (5), 4-hydroxy-
benzoic acid (6), vanillic aldehyde (7), B-D-glucopyranosyl-(1—4)-O-[o-L-rhamnopyranosyl-(1—2)]-O-B-D-glucopyranoside (8),
paris saponin V (9), paris saponin III (10), trillenoside A (11), and trillenoside C (12). Conclusion Compounds 1,2, 6,7, 9, and 10 are
isolated from the plants in this genus for the first time, and compounds 3—35, 11, and 12 are isolated from this plant for the first time.

Key words: Trillium tschonoskii Maxim.; regaloside A; paris saponin V; trillenoside A; f-ecdysone
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tschonoskii Maxim. [P TJH MARZE, (AFRIBER,

BE— 2D ) W L2535 A, AR S0 I R AR S
WRZEREAT T ARG IITT, NI 70% LHER

WRH S ML AN, RARSINA SR, fIEE
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1 V(paris saponin V, 9), FA% 2 1¥ 111 (paris saponin
I, 10). FEHEFF A (trillenoside A, 11). ZEHL T
1 C (trillenoside C, 12). L&) 1. 2. 6+ 7+ 9.
10 HIRMZIERY > a2, e 3~5. 11,
12 EH IR MRS 5 B3
1 UESHH

Micromass ZabSpec = 73 G ik A (32
Waters /A ), Inova—400 1 Bruker—400 T T 4%
WEIEPR e (& Bruker A ] ). Waters 2695
Alliance Separations Module =R AH LAY (SE[E
Waters /A ) ); Empower Pro L/ ; (234424 Apollo
Cig ¥ (250 mmX4.6 mm, 5 um). ASI Solvent
Delivery Module il 8- ¥AH (43543, K% 1A N2000
T AEuh; A4 4 Lichrospher Cig £ (250 mm X 10
mm, 10 um); HELK ODS-A (50 um, HA YMC
N#)); Sephadex LH-20 (£[H GE A 7)), #/Z20
W HOFIRERR GF254 (75 BpifF it 1) 7= 4 Ds
Bt 5038 4 3 A 4l

HE W 25 44 ) ] I A 2 [T A AT IRA
A, GEVLP PR 2h R A v 2 M it e ] I I
P E N H A BEHE W B JE A W) E WS B Trillium
tschonoskii Maxim., #rA (JX20110612) fRA7 T
PO B 2 R 2577 b A =
2 ROESE

5 P SE U AR S AR 25 (KRR 15.0 kg, HT 10
15 70% LBEEIALHR N 3 4K, BER 2.0 h, SIS0
JEIS, REBUR R, P ORER IR E 1.8 kg
B 900 g Mi/kiR&:, M4k, iR L5
FNE T REAEL, & A DOR AR k4, 134
kSR 60.7 g+ THIR SHEHEHY) 80.4 g\ 1E T HEdR
U4 345.5 go BSIR CREANE T BEEREU) 0 il [ 4
A, RS- RE R AR Ve, 45 &
ODS-A. Sephadex LH-20 Fli] 47! HPLC A4,
SR CBEESAL 7y BRI ED) 1 (12 mg), 2 (10
mg). 3 (8 mg). 4 (6 mg), MIE T BRI &1
FEEY 59 mg). 6(15mg). 7(6 mg). 8(3 mg).
9 (10 mg). 10 (12 mg). 11 (14 mg). 12 (15 mg).
3 HHEE

EY 1. Bashd, TR THE. Ol
Liebermann-Burchard S FH 1%, Molish ¢ 9114,
HIEHENL &) 1 4§44 6. "H-NMR (400 MHz,
DMSO-dg) o: 0.76 (3H, s, 18-CH3), 0.81 (3H, s,
19-CH3;), 1.05 (3H, s, 27-CH3), 1.06 (3H, s, 21-CHj3),

1.08 (3H, s, 26-CHs), 2.19 (1H, dd, J = 4.0, 13.2 Hz,
H-5),2.25 (1H, t, J = 8.4 Hz, H-17), 3.00 (1H, brt, J =
8.4 Hz, H-9), 3.11 (1H, d, J = 9.6 Hz, H-22), 3.60 (1H,
brs, H-2), 3.76 (1H, brs, H-3), 5.62 (1H, d, J = 2.0 Hz,
H-7); “C-NMR (100 MHz, DMSO-dq) J: 36.6 (C-1),
66.7 (C-2), 66.5 (C-3), 31.5 (C-4), 50.1 (C-5), 202.6
(C-6), 120.4 (C-7), 165.2 (C-8), 33.1 (C-9), 37.6
(C-10), 20.0 (C-11), 30.3 (C-12), 46.8 (C-13), 82.9
(C-14), 30.3 (C-15), 20.2 (C-16), 48.7 (C-17), 17.1
(C-18), 23.8 (C-19), 75.7 (C-20), 21.0 (C-21), 76.1
(C-22), 26.1 (C-23), 41.4 (C-24), 68.7 (C-25), 29.0
(C-26),30.0 (C-27). A FHdi 5 Sk FaA—5),
WASEAL S 1 N P10 R BE

wE 2. (g, TR THEE. OB
Liebermann-Burchard NV PH:, Molish Jz i FH 1,
A HEMIAE A4 2 b 4R HF 76 'H-NMR (400 MHz,
DMSO-dg) 6: 0.77 (3H, s, 18-CH;), 0.79 (3H, s,
19-CHs), 1.05 (3H, s, 27-CH3), 1.06 (3H, s, 21-CH3),
1.07 (3H, s, 26-CH3), 2.01 (1H, t, J = 8.4 Hz, H-17),
2.24 (1H, dd, J = 4.8, 12.8 Hz, H-5), 3.03 (1H, m,
H-24), 3.08 (1H, brt, J = 8.4 Hz, H-9), 3.61 (1H, brs,
H-2), 3.83 (1H, brs, H-3), 5.67 (1H, d, J = 1.8 Hz,
H-7); “C-NMR (100 MHz, DMSO-dq) J: 36.9 (C-1),
68.7 (C-2), 68.3 (C-3), 33.3 (C-4), 48.5 (C-5), 199.7
(C-6), 119.3 (C-7), 164.9 (C-8), 34.8 (C-9), 38.0
(C-10), 20.2 (C-11), 30.9 (C-12), 43.7 (C-13), 82.8
(C-14), 30.2 (C-15), 20.9 (C-16), 46.8 (C-17), 16.4
(C-18), 23.2 (C-19), 76.2 (C-20), 22.4 (C-21), 41.4
(C-22), 26.1 (C-23), 784 (C-24), 75.6 (C-25), 29.0
(C-26), 30.0 (C-27) LA Kicdii 15 SCiikdR g SEA— 551,
W 259 2 4 pinnatasterone.

te& 3. AtE S (). Liebermann-
Burchard < N FHTE, Molish b B,  dotar4nie
HW 3 AT 6. "TH-NMR (400 MHz, DMSO-dj)
5: 0.76 (3H, s, 18-CH3), 0.81 (3H, s, 19-CH3), 0.84
(6H, s, 21, 27-CHs), 1.04 (3H, s, 26-CH3), 2.02 (1H, t,
J = 7.6 Hz, H-17), 2.98 (1H, brt, J = 8.0 Hz, H-9),
3.01 (1H, d, J = 7.2 Hz, H-22), 4.23 (1H, brt, J = 5.2,
6.0 Hz, H-2), 4.42 (1H, d, J = 5.2 Hz, H-3), 5.62 (1H,
s, H-7). DL %l 5 scimkdion — 807, #eih s
) 3 24 polypodine B.

WA 4: OS5 CRERD . 'H-NMR (400 MHz,
DMSO-dg) d: 7.53 (1H, d, J = 16.0 Hz, H-7), 7.26
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(1H, d, J = 2.0 Hz, H-2), 7.08 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 6.72 (1H, d, J = 8.0 Hz, H-5), 6.40 (1H, d, J =
16.0 Hz, H-8), 3.79 (3H, s, 3-OCHs), 3.69 (3H, s, 9-
OCH3). A F¥ds 5 cikdiis — 87, s etb i
Yy 4 g 3-FAEFE-4-F L 2R TR FR G .

WA 5: At PR . "H-NMR (400 MHz,
DMSO-dg) &: 7.59 (1H, d, J = 16.0 Hz, H-7), 7.28
(1H, d, J=2.0 Hz, H-2), 7.15 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 6.79 (1H, d, J = 8.0 Hz, H-5), 6.41 (1H, d, J =
16.0 Hz, H-8), 5.35 (1H, d, J = 8.0 Hz, H-1"), 5.23
(1H, d, J = 3.6 Hz, H-1"), 3.82 (3H, s, 3-OCHj3), 2.04
(3H, s, 6"-COOCH5). LA -¥u# 5 Scikfis —a7,
W ELA ) 5 IR AT A

&Y 6: AT ST . "H-NMR (400 MHz,
DMSO-d) 6: 12.86 (1H, brs, COOH), 8.08 (2H, d, J =
6.4 Hz, H-2, 6) 7.24 (2H, brs, H-3, 5). LA L& 53¢
BRI IE — 2, e S 6 4 4RI HR

&Y 7. A0SO . "H-NMR (400 MHz,
DMSO-dg) 6: 9.85 (1H, brs, CHO), 8.00 (1H, d, J =
2.8 Hz, H-2), 7.24 (1H, d, J = 8.4 Hz, H-5), 7.13 (1H,
dd, J=2.8, 8.4 Hz, H- 6) 443 (3H, s, 3-OCH;). DAL
Koy 5 SRR IE — 8, MR A T T

e 8: s, T HEE. Molish &
IS BH 5 KA 5 7 45 2 A BRI B 2 . "H-NMIR
(400 MHz, DMSO-dg) 6: 1.41 (3H, d, J = 7.2 Hz,
5'-CHj), 5.09 (1H, d, J = 4.8 Hz, H-1"), 4.46 (1H, d,
J=8.0Hz, H-1"). Zi&o0HT, 454 Sk % e
WY 8 Jy B-D-NEI A HESE (1-4)-O-[a-L-E
BRI (152)]-O-B-D-AHk e 7 25 B 1

waEY 9. ARG (FED, 51k
C39Hg 0150 Liebermann-Burchard Wl Molish <
A4 S BT ESI-MS m/z: 723 [M+H]". 'H-NMR
(400 MHz, DMSO-ds) 6: 0.73 (3H, d, J = 6.0 Hz,
27-CHs), 0.73 (3H, s, 18-CH3), 0.90 (3H, d, J = 7.6
Hz, 21-CHj), 0.96 (3H, s, 19-CH3), 1.08 (3H, d, J =
6.0 Hz, Rha-6"-CHs); 5.33 (1H, d, J = 4.8 Hz, H-6),
4.95 (1H, d, J= 5.6 Hz, Gle-H-1"), 5.11 (1H, d, J = 6.0
Hz, Rha-H-1"); "“C-NMR (100 MHz, DMSO-d) :
36.4 (C-1), 29.8 (C-2), 76.0 (C-3), 36.8 (C-4), 140.3
(C-5), 121.2 (C-6), 31.5 (C-7), 29.8 (C-8), 49.6 (C-9),
36.3 (C-10), 20.3 (C-11), 37.6 (C-12), 39.5 (C-13),
55.7 (C-14), 31.0 (C-15), 80.2 (C-16), 65.9 (C-17),
16.0 (C-18), 18.9 (C-19), 41.1 (C-20), 14.6 (C-21),

108.4 (C-22), 29.0 (C-23), 28.4 (C-24), 31.0 (C-25),
67.9 (C-26), 17.0 (C-27), 98.1 (C-1'), 77.7 (C-2"), 76.5
(C-3'), 70.2 (C-4), 76.3 (C-5"), 61.8 (C-6"), 100.0 (C-1"),
70.5 (C-2"), 70.6 (C-3"), 71.9 (C-4"), 65.8 (C-5"), 17.7
(C-6")o LA K b5 ek e A 5", et
G 9 NEEEIT V.

&Y 10: LEEHRE S (FED, 518
C4sH7016. Liebermann-Burchard [z A1 Molish <
N R, ESI-MS m/z: 869 [M+H]". "H-NMR
(400 MHz, DMSO-ds) d: 0.85 (3H, d, J = 6.4 Hz,
27-CHs), 0.86 (3H, s, 18-CH3), 0.98 (3H, d, J = 8.0
Hz, 21-CH3), 1.05 (3H, s, 19-CH3), 1.08 (3H, d, J =
6.0 Hz, Rha-6"-CH3), 1.10 (3H, d, J = 6.0 Hz, Rha-
6""-CHs); 5.33 (1H, d, J = 4.8 Hz, H-6), 5.02 (1H, d,
J = 6.0 Hz, Rha-H-1"), 4.93 (1H, d, J = 5.2 Hz, Rha-
H-1""), 4.92 (1H, d, J = 7.2 Hz, Glc-H-1"). DL F%if
HcmiasA s, gAY 10 N ErE
LERER I

&Y 11: LEERG R (RED, 2718
C47H70024. Liebermann-Burchard [ 1 Molish %
%341 L BH A - FAB-MS m/z: 1 017 [M—H] . "H-NMR
(400 MHz, DMSO-dg) d: 0.82 (3H, d, J = 6.4 Hz,
27-CH3), 0.97 (3H, s, 19-CH3), 1.10 GH, d, J = 6.0
Hz, Rha-6"-CHs), 5.51 (1H, d, J = 5.6 Hz, H-6), 5.19
(1H, s, Rha-H-1"), 5.09 (1H, d, J = 5.6 Hz, Api-H-
1), 4.99 (1H, d, J = 5.2 Hz, Xyl-H-1""), 4.93 (1H, d,
J = 52 Hz, Ara-H-1'); "“C-NMR (100 MHz,
DMSO-dg) J: 82.5 (C-1), 35.7 (C-2), 66.9 (C-3), 46.8
(C-4), 138.6 (C-5), 123.9 (C-6), 28.6 (C-7), 31.1
(C-8), 47.9 (C-9), 41.9 (C-10), 24.5 (C-11), 27.2
(C-12), 176.2 (C-13), 137.3 (C-14), 203.5 (C-15), 80.0
(C-16), 48.4 (C-17), 13.0 (C-19), 41.4 (C-20), 60.3
(C-21), 112.8 (C-22), 73.1 (C-23), 75.8 (C-24), 37.7
(C-25), 63.5 (C-26), 12.9 (C-27), 98.9 (C-1'), 72.2
(C-2)), 83.5 (C-3"), 69.4 (C-4'), 68.0 (C-5'), 99.8
(C-17), 71.5 (C-2"), 78.7 (C-3"), 69.3 (C-4"), 70.0
(C-5"), 18.2 (C-6"), 105.0 (C-1""), 73.3 (C-2""), 78.4
(C-3"), 70.8 (C-4""), 68.2 (C-5""), 110.2 (C-1"""), 76.6
(C-2"""), 78.7 (C-3""), 73.7 (C-4""), 63.8 (C-5"""). LA
R SRR A Y, s A 1
HIERE T A

EW 12 BEERRGE (FED, 2718
C37H54014. Liebermann-Burchard A1 Molish <
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[ S BHTE . FAB-MS m/z: 755 [M+H] . 'H-NMR
(400 MHz, DMSO-ds) d: 0.78 (3H, d, J = 7.2 Hz,
27-CH3), 1.07 (3H, d, J = 6.0 Hz, Rha-6"-CH3), 1.15
(3H, s, 19-CH3), 5.66 (1H, s, H-6), 5.16 (1H, d, J=5.6
Hz, Rha-H-1"), 5.01 (1H, d, J = 5.6 Hz, Ara-H-1');
BC-NMR (100 MHz, DMSO-d;) d: 87.7 (C-1), 35.8
(C-2), 67.9 (C-3), 44.7 (C-4), 131.6 (C-5), 1253
(C-6), 29.7 (C-7), 31.4 (C-8), 44.9 (C-9), 43.5 (C-10),
23.2 (C-11), 28.0 (C-12), 165.7 (C-13), 128.6 (C-14),
201.1 (C-15), 77.7 (C-16), 45.2 (C-17), 13.9 (C-19),
38.0 (C-20), 60.9 (C-21), 108.7 (C-22), 75.1 (C-23),
76.0 (C-24), 37.3 (C-25), 65.8 (C-26), 10.8 (C-27),
98.3 (C-1'), 71.9 (C-2'), 88.2 (C-3"), 70.2 (C-4"), 67.9
(C-5"), 99.9 (C-1"), 71.9 (C-2"), 76.6 (C-3"), 75.9
(C-4"), 70.5 (C-5"), 16.7 (C-6"). LA F-Zdli 55 SCiik4h
EHA -, WA 12 NIRRT C,
Sk
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