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Abstract: Objective To investigate the chemical constituents and bioactivity of the moieties without hemostatic effects of Trillium
kamtschaticum. Methods All compounds were isolated and purified by means of silica gel column chromatography, reverse phase Cg
column chromatography, Sephadex LH-20, and recrystallization methods. Their structures were determined by physicochemical
properties, and spectral data. The cytotoxic activity of selected compounds was also evaluated using the MTT method. Results Ten
compounds were obtained from the moieties without hemostatic effects of T. kamtschaticum and their structures were identified as
B-ecdysone (1), polypodine B (2), integristerone B (3), (9Z,152)-11,12,13-trihydroxyoctadeca-9,15-dienoic acid (4), (£)-11,
12,13-trihydroxyoctadec-9-enoic acid (5), methyl (9Z,152)-11,12,13-trihydroxyoctadeca-9,15-dienoate (6), methyl (2)-11,12,13-
trihydroxyoctadec-9-enoate (7), 7,11-dimethyl-3-methylene-1,6-dodecadien-10p,11-diol-10-O-B-D-glucopyranoside (8), kaempferol-
3-0-0-L-arabinopyranosyl (1—6)-O-B-D-galacopyranoside (9), and 5-hydroxy-4-hydroxymethyl-2H-pyran-2-one (10), respectively.
Compounds 1, 9, and 10 showed cytotoxic activities with ICs, values of (26.6 £ 1.3) pmol/L (DU145 cells), (16.2 + 6.2) pmol/L (CEM
cells), and (23.7 £ 1.2) umol/L (HeLa cells), respectively. Conclusion Compounds 4—7 and 10 are obtained for the first time from
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Trillium genus, and compounds 1, 9, and 10 showed cytotoxic activities.

Key words: Trillium kamtschaticum Pall. ex Pursh; B-ecdysone; (9Z,152)-11,12,13-trihydroxyoctadeca-9,15-dienoic acid; 5-hydroxy-

4-hydroxymethyl-2 H-pyran-2-one; cytotoxicity

JERE N [ B RSER B Trillium L. 1Y), )&
TEHEERAR, EREFEYEMFILEL 50 f,
HEILH 3 M, BIZERE Trillium tschonoskii
Maxim.. FMRIERE . T. kamtschaticum Pall. ex Pursh
FVEFRAERS B T. govanianum Wall. ex Royle. 75 MR ZE
I B 2 AR TR E MR, AR TR 500~
1400 m MR MRGBER AL, fEHA . JEE,
R W AL X i T Al ZER R R
JLlt. LB (BRahEZ ) LEE. LR
FORTR—RBRS, 23 4 1) LRI KMy (SCE
— X%, bt IRk SkT—RERD
22— GERS T AR TING, HukH, %P, A
NEE, WRZEWE N2 TRk, HTH&
AN B AN BRATHR S, RS
D K R X 32 R

ZEHEW R AER Y N SRR (B
BUET . Wia R R, RS W
LR KRR ESERANEYY. e
SR PRI 9 b A HIL T PR AE 8 B 1) 70% £ B e it B A5
BA RBE 3 RI/IMCREETE, JEMZEER AL
DESE T — RIS R AR
W B KAEYE R Z RO R R TR AR
AT R4 2 A B 9 o DA R AE 8 B 3 1 5 5
(30%7F1 90% L BFBE N AL 73 B4 2] 10 MEEY,
DS EN B R (B-ecdysone, 1), KIBH
% B (polypodine B, 2). integristerone B (3).
(9Z,152)-11,12,13- = % J£ -9,15- + )\ B — i IR
[(92,152)-11,12,13-trihydroxyoctadeca-9,15-dienoic
acid, 4]+ (2)-11,12,13- =539+ )\BIH IR [(2)-11,
12,13-trihydroxyoctadec-9-enoic acid, 5]. (9Z,152)-
11,12,13- = $2 5£-9,15-+ )\ ik /& B I [methyl
(92,152)-11,12,13-trihydroxyoctadeca-9,15-dienoate,
6]\ (2)-11,12,13- =259+ )\B/H R 5 [methyl
(£)-11,12,13-trihydroxyoctadec-9-enoate , 7] 7,11-
T3 H 106, 11- FRE-1L6-F R U
f%-10-0-B-D-# & ¥ (7,11-dimethyl-3-methylene-
1,6-dodecadien-10p,11-diol-10-O-B-D-glucopyranoside,
8). I &EM-3-0-a-L-F H {1 K 5 (1—6)-0-B-D-F- 3L
M ¥ [kaempferol-3-O-a-L-arabinopyranosyl-(1—6)-

O-B-D-galacopyranoside, 9] Fll 5-¥83k-4-F2 H AL —
ZMEmg-2-F [5-hydroxy-4-hydroxymethyl-2H-pyran-
2-one, 10]. tb&W 4~7 F1 10 NERMIZJEH Y
Hor 1SR A EEE RS R A 1. 9
110 BA —E R4 E s 1k
1 (UEEMH

Bruker AM-400. Bruker DRX-500 #Z R4 3LARAX
(3L Bruker A #]); Agilent 1260 4 & %G5 AH (i
1% (Agilent A7]); ZORBAX SB-C g 5 R AH - il
%K (250 mmX 9.4 mm, Agilent AF]); H#E G
FERZ (200~300 HD. HE ISR GFase ¥R
S T BN Sephadex LH-20
(Amershm AR AF]D; RAFEFTEM KL RP1g (40~60
um, Merck AF]D); HMEF AL, SR
Ay etk 4t

FMRIERE A5, T 2012 4F 7 AR A SMEA
W, B E R R AR s T i A
MIEES B Trillium kamtschaticum Pall. ex Pursh, Fr2s
(HY0016) {RAFTE [ R} 2B B B A B 72 B A4
A2 55 G S A W I R 8 ) D R % R S
2 RBSESE

TR MRAE RS B4 51 (10 kg) KR a4 51
70% LB EIFAEEL 3 %, BHK 2 h, G IHFHEEUE, ik
JE RSO 2 TE Rk, FRRIE T BEREAT A0, ek
ks, 1918 T RE2ERGH AR E 839.4 g REH D
B 20% L IEEAR G 2 R FLIR AR i o i e i 45 2
30%LHE 70%L T 90% LI 3 ANt FAL .

90% L EEBE L ER AL (101.4 g) 4 MCI B o),
55 3 N> Fr. A~C. Fr. B (20.5 g) ZHRERFE (R
e, S-HEE-K (20010 0—5:1:0.1) BRER
Jii, 1586 N5 Fr. B-1~B-6. Fr. B-2 (23 g) &
Sephadex LH-20 itk CE{5-HEE 10 1) JEL
B2EY) 6 (98.0mg); Fr.B-3 (4.6g) ZNERE
R e, 5bE 1 (162 mg); Fr.B-4 (2.5g)
2t Sephadex LH-20 2iifh, (G f-FEE 1: 1, H&E
HERERMLEY 2 (746 mg). Fr.C (68.5g) &
RP g BEEVERL (FREE-ZK 30 : 70—90 : 10) 75 5 4
47y Fr. C-1~C-5. Fr.C-1 (9.6 g) &M,
ZEAT-HEE-K (1001 :0.05—5:1:0.1) BREE
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Bk &% 3 (7.6 mg) F17 (90.6 mg); Fr. C-2 (1.8
g) HFr.C-3 (2.1 g) &5fi-FE (1:1) HLEH
SRR A 5 (33.4mg) A4 (56.5mg); Fr.C-4
(122 @) LA ISR, F5-FEE-K (1501
0.01—5:1:0.1) BAEEBEML, J524 % & R0k AH
it (HEE-/K 35 1 65) 54659 8 (14.4 mg).

30% L EER MRS (430.5 g) HEATREIOH: (Bl
I, ST -CEEK (703005101 1) BhEwk
iif3 5 AN414r Fr. D~H. Fr. G (350.5 g) % RPg
(FEE-7K 30 © 70—70 : 300, L5357 ANMHS Fr.
G-1~G-7. HH Fr. G2 (10.7 g) &3t R Bt
3, S-FE-K (100 1:0—5:1:0.1) BEEs
Jit, 15 2L A9 9(76.0 mg); Fr. G-4(7.9 g)%: Sephadex
LH-20 CEUIT-FIE 1 0 1) R 4% Ropor e i 4lifh
(HEE-/K 25 0 75) 152H6EY) 10 (44.5 mg).
3 L E

a1 FEsErE (E-HED, ESI-MS m/z:
467 [M+H]", TN CyyHuO7. 'H-NMR (600
MHz, CsDsN) d: 6.23 (1H, s, H-7), 1.59 3H, s, H-21),
1.37 (3H, s, H-26), 1.37 (3H, s, H-27), 1.22 (3H, s,
H-18), 1.06 (3H, s, H-19); “C-NMR (150 MHz,
CsDsN) d: 203.5 (d, C-6), 166.2 (s, C-8), 121.7 (d,
C-7), 84.2 (d, C-14), 77.6 (d, C-22), 76.9 (s, C-20),
69.6 (d, C-25), 68.2 (d, C-2), 68.1 (d, C-3), 51.5 (d,
C-5), 50.1 (d, C-17), 48.2 (s, C-13), 42.7 (t, C-24),
38.7 (s, C-10), 38.0 (t, C-1), 34.5 (d, C-9), 32.5 (t,
C-15), 32.0 (t, C-4), 31.8 (t, C-12), 30.2 (q, C-26), 30.0
(q, C-27), 27.5 (t, C-23), 24.5 (q, C-19), 21.8 (q, C-21),
21.5 (t, C-11), 21.1 (t, C-16), 18.0 (q, C-18). LA L 5
SCERRIE S, MOSEA 1 N B R R

&Y 2. AEEE (E5-FED, ESI-MS m/z:
497 [M+H]", 4 FHA CyHuOs. 'H-NMR (600
MHz, CsDsN) §: 6.23 (1H, s, H-7), 1.59 (3H, s, H-21),
1.37 (3H, s, H-26), 1.37 (3H, s, H-27), 1.22 (3H, s,
H-18), 1.06 (3H, s, H-19); “C-NMR (150 MHz,
CsDsN) d: 201.0 (s, C-6), 166.9 (s, C-8), 120.0 (d,
C-7), 80.0 (s, C-14), 79.9 (s, C-5), 77.6 (d, C-22), 76.8
(s, C-20), 69.9 (d, C-25), 69.6 (d, C-3), 68.0 (d, C-2),
50.0 (d, C-17), 48.8 (s, C-10), 48.2 (s, C-13), 42.7 (t,
C-24), 38.3 (d, C-9), 36.0 (t, C-4), 34.9 (t, C-1), 32.1
(t, C-12), 31.7 (t, C-15), 30.2 (g, C-27), 30.0 (q, C-26),
27.5 (t, C-23), 22.1 (t, C-11), 21.8 (s, C-21), 21.5 (t,
C-16), 17.9 (q, C-19), 17.2 (q, C-18). LA _E¥¥E 5 ik

i, M A 2 K E & B.

& 3. |t CRO-HEE), ESI-MS mi/z:
513 [M+H]", 4 FiH CyHuOs. 'H-NMR (400
MHz, CsDsN) d: 6.23 (1H, s, H-7), 1.59 (3H, s, H-21),
1.37 (3H, s, H-26), 1.37 (3H, s, H-27), 1.20 (3H, s,
H-18), 1.16 (3H, s, H-19); “C-NMR (100 MHz,
CsDsN) d: 202.3 (s, C-6), 166.6 (s, C-8), 120.4 (d,
C-7), 85.0 (s, C-14), 80.4 (s, C-5), 78.4 (d, C-22), 77.9
(s, C-20), 76.1 (d, C-1), 71.3 (s, C-25), 70.0 (d, C-3),
69.1 (d, C-2), 50.5 (d, C-17), 48.5 (s, C-13), 47.8 (s,
C-10), 42.4 (t, C-24), 39.7 (d, C-9), 37.6 (t, C-4), 32.6
(t, C-12), 31.8 (t, C-15), 29.7 (q, C-26), 28.9 (q, C-27),
273 (t, C-23), 22.6 (t, C-11), 21.4 (t, C-16), 21.0 (q,
C-21), 18.0 (q, C-18), 14.0 (q, C-19). LA E¥#E 5
mAIRIE— 2, & 3 A integristerone B.

WEY 4: AEERY), ESI-MS m/z: 351 [M+
Na]", 7+ 7R A CisH30s. 'H-NMR (600 MHz,
CD;0D) ¢: 5.50 (1H, td, J = 11.6, 6.9 Hz, H-16), 5.46
(1H, dd, J = 11.1, 9.1 Hz, H-10), 5.38 (1H, td, J =
11.1, 7.0 Hz, H-9), 531 (1H, td, J = 11.6, 7.2 Hz,
H-15), 4.47 (1H, dd, J = 9.1, 6.1 Hz, H-11), 3.71 (1H,
td, J = 8.7, 2.9 Hz, H-13), 3.27 (1H, dd, J = 6.1, 2.9
Hz, H-12), 0.91 3H, t, J = 7.5 Hz, H-18); “C-NMR
(150 MHz, CD;0D) 6: 177.7 (s, C-1), 133.1 (d, C-9),
132.8 (d, C-16), 131.1 (d, C-10), 128.0 (d, C-15), 76.8
(d, C-12), 71.6 (d, C-13), 68.9 (d, C-11), 14.5(q,
C-18). VA% 5 scifapiE — 5", s
4K (9Z,152)-11,12,13-=F25:-9,15-+ )\l I & -

&Y 5. ABERY), ESI-MS m/z: 353 [M+
Na]", 7+ 7R A CisHy0s. 'H-NMR (600 MHz,
CD;0D) d: 5.57 (1H, td, J = 11.0, 7.4 Hz, H-9), 5.50
(1H, dd, J=11.0, 9.1 Hz, H-10), 4.46 (1H, dd, J= 9.1,
6.5 Hz, H-11), 3.72 (1H, td, J = 8.1, 3.6 Hz, H-13),
3.26 (1H, dd, J = 6.5, 3.6 Hz, H-12), 0.97 3H, t, J =
6.8 Hz, H-18); *C-NMR (150 MHz, CD;0D) ¢: 177.7
(s, C-1), 134.6 (d, C-9), 130.7 (d, C-10), 76.9 (d,
C-12), 71.7 (d, C-13), 69.0 (d, C-11), 14.7 (q, C-18).
DA B S ocmrak g — s, st s s N
(2)-11,12,13- =5 5:-9-+ )\ BRIF R -

WEY 6: HEERY), ESI-MS m/z: 365 [M+
Nal]", 4> 73R A CioHuO0s. 'H-NMR (400 MHz,
CDCLy) 6: 5.51 (1H, td, J = 11.6, 6.8 Hz, H-16), 5.47
(1H, dd, J = 11.2, 9.1 Hz, H-10), 5.38 (1H, td, J =
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112, 7.6 Hz, H-9), 531 (1H, td, J = 11.6, 7.2 Hz,
H-15), 4.48 (1H, dd, J=9.1, 6.5 Hz, H-11); 3.72 (1H,
td, J = 8.7, 2.9 Hz, H-13), 3.64 (3H, s, H-19), 3.27
(1H, dd, J = 6.5, 2.9 Hz, H-12), 0.92 (3H, t, J = 7.3
Hz, H-18); "“C-NMR (100 MHz, CDCl;) d: 176.0 (s,
C-1), 133.2 (d, C-9), 132.8 (d, C-16), 131.1 (d, C-10),
128.0 (d, C-15), 76.9 (d, C-12), 71.7 (d, C-13), 69.0
(d, C-11), 52.0 (q, C-19), 14.1 (q, C-18). LA ¥ 5
SCHRRGE Y, WS ELEY 6 N (9Z,152)-
11,12,13-=§83£-9,15-+ Uik I 1R FF g

EY 7. AEERY), ESI-MS m/z: 367 [M+
Na]", 7+ 7R A CoHi0s. 'H-NMR (400 MHz,
CDCl;) 6: 5.58 (1H, td, J = 11.0, 7.4 Hz, H-9), 5.46
(1H, dd, J=11.0, 9.2 Hz, H-10), 4.46 (1H, dd, J=9.2,
6.8 Hz, H-11), 3.72 (1H, td, J = 8.1, 3.2 Hz, H-13),
3.64 (3H, s, H-19), 3.26 (1H, dd, J = 6.8, 3.2 Hz,
H-12), 0.89 (3H, t, J = 7.0 Hz, H-18); ">C-NMR (100
MHz, CDCls) d: 176.0 (s, C-1), 134.6 (d, C-9), 130.8
(d, C-10), 76.9 (d, C-12), 71.7 (d, C-13), 69.0 (d,
C-11), 52.0 (g, C-19), 14.4 (q, C-18). LA E¥# 5
fkRIE — 8, WA TN (2-11,12,13-=
FR -9 )\ B TR S

&) 8: AEAKA, ESI-MS m/z: 319 [M+
Na]", 2 7 A~ C;;Hs04. 'H-NMR (600 MHz,
CsDsN) 6: 6.47 (1H, dd, J = 17.7, 10.8 Hz, H-1), 5.49
(1H, d, J = 6.7 Hz, H-1"), 5.42 (1H, m, H-6), 5.31 (1H,
d, J=17.6 Hz, H-2), 5.10 (2H, m, H-15), 1.61 (3H, s,
H-14), 1.30 (3H, s, H-13), 125 (3H, s, H-12);
BC-NMR (150 MHz, CsDsN) d: 116.8 (t, C-1), 146.9
(d, C-2), 139.9 (d, C-3), 125.1 (d, C-6), 90.7 (d, C-10),
25.6 (q, C-12), 114.0 (t, C-13), 27.4 (q, C-14), 16.3 (q,
C-15), 106.6 (d, C-1'), 63.0 (t, C-6"). LA_%¥5 5 ik
i —3", HEEREY 8 Jy 7,11- - HIHE-3-E
FH2L-10B,11-—F - 1,6-1 —hk ) —E#-10-O-B-D-
HIEHEE o

WA 9: AR AR, ESI-MS m/z: 603 M+

Na], 7 TR AN CpHO1s. 'H-NMR (500 MHz,
DMSO-dq) d: 8.05 (2H, d, J = 8.9 Hz, H-2', 6", 6.85
(2H, d, J = 8.9 Hz, H-3", 5%, 6.16 (1H, d, J = 2.0 Hz,
H-6), 6.41 (1H, d, J = 2.0 Hz, H-8), 5.32 (1H, d, J =
7.7 Hz, H-1"), 3.96 (1H, d, J = 6.7 Hz, H-1");
BC-NMR (125 MHz, DMSO-dy) 6: 177.4 (s, C-4),
164.2 (s, C-7), 161.2 (s, C-5), 160.0 (s, C-4"), 156.5 (s,
C-9), 156.4 (s, C-2), 133.2 (s, C-3), 131.0 (d, C-2"), 131.0
(d, C-6"), 120.8 (s, C-1"), 115.1 (d, C-3"), 115.1 (s, C-5),
104.0 (s, C-10), 102.7 (d, C-1"), 101.6 (d, C-1"), 98.4 (d,
C-6), 93.7 (d, C-8), 74.3 (d, C-4"), 72.9 (d, C-3™), 72.5
(d, C-3"), 71.0 (d, C-2", 70.4 (d, C -2"), 68.2 (d, C-5"),
67.4 (d, C-4"), 66.5 (t, C-6"), 65.0 (t, C-5"). VL ¥
SacwkikiE -2, ME a9 Nl #E-
3-O-a-L-FiIHiAHEIE (1—6)-O-p-D-FHBHEF .

&Y 10: Bk (FG-HEE, ESI-MS
m/z: 165 [M+Na]", 4 FRA CHeO4. TLC K4k
(254 nm) FAHE, FeCl; B N, 'H-NMR
(500 MHz, CDCl3) 6: 7.90 (1H, s, H-6), 6.49 (1H, s,
H-3), 4.40 (2H, s, H-7); "“C-NMR (125 MHz, CDCl;)
5:176.8 (s, C-2), 170.4 (s, C-5), 147.4 (s, C-4), 141.0
(s, C-6), 110.7 (s, C-3), 61.2 (t, C-7). L EHHEH T
mkIRIE — 2, W A 10 O S5-Ik 4-(FR
He)- A -2- i
4 SEMNE

K MTT VRS- T & 1. 9 A1 10 XA
1 I 9% 40 s &2 ( CCRF-CEM ) . A JT 8 40 ils &
(Huh7). ANgilpguif 2 (HCT116). fii i 40 i &
(A549). NEHUEMM AR (HeLa) FIN FT 41 At 21
MiFR (DU145) BIgHMiERiEtE. ta% 1. 9. 10
FIXFREAKFCIAF (VP-16, Jbi Sigma BHARA
"D aHlbL 5 AMRERSE (1004 50, 25, 12.5
6.25 umol/L) MIAZEI4EMarf. 37 CHFE 72 h /5,
570 nm K N IE RO . 18T GraphPad Prism
B R AR LM o v H BRI BE (ICs) fH.
SR NE 1.

#z1 A1, 9. 10 71 VP-16 FIZEREEE M
Table 1 Cytotoxicities of compounds 1, 9, 10, and VP-16

1Cs 1 /(pmol- L")

CCRF-CEM Huh7 HCTI116 A549 HeLa DU145
>100 47.419.1 >100 >100 82.2+1.3 26.6+1.3
16.2+6.2 65.6+2.3 >100 >100 >100 >100

10 >100 >100 >100 >100 23.7%1.2 >100
VP-16 58+1.9 7.4+1.3 28.210.9 27.5%2.6 8.0+ 1.6 26+1.1
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HE 1 AJUUEH, EY) 1 X7 Huh7. HeLa fi
DU145 4/l R — & Wl M5 0E 1, H oot
DU145 40 g & 090 R e 4F . Ho 1Cso {H 15 3]
(26.6£1.3) umol/L. M4k, &) 10 Xt HeLa 48
Ml R WA —ERMEER, ICs A (23.7£1.2)
umol/L, HEETFHAY 1, MLEY 9 Xt CEM 41
REBRIMFEIER, 1Cso N (16.246.2) umol/L,
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