AR R K oy

46 Journal of China Pharmaceutical University 2019,50(1) :46 —52

= RIEERBNEE R S

Bk, HL KB

(VLR DAL~ B , Hg 5¢ 211800)

H OE RABER AMSARMEEEREER R, & 5IREIEFF ERIBAMR >, A= K 464 ( Trichosanthes
tricuspidata) T IRARBE RN — A PIRFIL P o B L LT 10 AMe b4, £ 9 1 A hexanorcucurbitane 3 % #7444 ; kheka-
daengoside O (1), A% 9 AL 4atbb-¥, 5 5| 7 :khekadaengoside C-E,K(2 ~5), 31 7 & J-2-0-8-stwg ) H 4234 (6) , 3 F &
K2-0-B-wtwg #) #4835 (7) , % £ % B,J,K(8 ~10) . A Al ANT & 4n fiL BEL-7402 =} 4~ & £ 2 6940640 1 ~ 10 AT RSP IF
o EMIEN . BREY A 8 ~10 BAT R F e SRY I E
FEIR =k A4 hexanorcucurbitane 3 AT G E M AL T R M E T
hESEES R284.1 XEARER A XEHS 1000 -5048(2019)01 - 0046 - 07

doi:10. 11665/]. issn. 1000 —5048.20190106

SIRA vty %, R85 . ZRAERRIEEEAL )] 7 EEAKRFFIR,2019,50(1) :46 -52.
Cite this article as: ZHOU Yongmei, TANG Cheng,ZHANG Sifang. Isolation and identification of antitumor constituents from Trichosanthes tricuspi-
data[ J].J China Pharm Univ,2019,50(1) :46 —52.

Isolation and identification of antitumor constituents from Trichosanthes tricus-

pidata
ZHOU Yongmei, TANG Cheng, ZHANG Sifang *
Jiangsu Health Vocational College, Nanjing 211800, China

Abstract Ten compounds were isolated and purified from the dichloromethane fraction of Trichosanthes tricuspi-
data roots by silica gel and ODS column chromatographies. Their chemical structures were identified on the basis
of their physical and chemical properties as well as the spectral data. These isolated compounds were elucidated
as khekadaengoside O (1), a new hexanorcucurbitane glycoside, together with nine known compounds, including
khekadaengoside C-E, K(2-5), cucurbitacin J-2-O-B-glucopyranoside( 6) , cucurbitacin K-2-0-8-glucopyranoside
(7), cucurbitacin B, J, K (8-10). In addition, the anti-tumor activity of compounds 1-10 were evaluated in hepa-
tocellular carcinoma BEL-7402 cell line. Among them, compounds 8-10 showed potent antitumor activity.
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Je ' AURBIZE AE TSR 259 v 4R IR S
Mt R, B = JAG AR — A e 4R BGER B A
FLAFRYPUMIRE 16 o y ifE— 20 BB RS REAR 1
PR 25300 A, AR R TS M S 10 43 B8
B, W HAET T R G E o OE o, 203 31 3
10 ™MEE&4 (& 1), H % 1 4 hexanorcucurbitane
F ML 5Y)  khekadaengoside O(1) , LA K 9 4B

HALEY), 53 738 . khekadaengoside C-E,K(2 ~5),
cucurbitacin J-2-0-8-glucopyranoside (6 ) , cucurbita-
cin K-2-0-B-glucopyranoside (7 ), #f " & B, J, K
(8 ~10) . F35h, FI AT fi 40l Jfd BEL-7402 % 73
BRI S Y 1 ~ 10 JEAT IR SN0 98 1 1L T
fro GERFKW], MG 8 ~10 HA B2& 1B R
.

Figure 1 Chemical structures of compounds 1-10

1 # #

L1 BUE Ak 7

Ultrashield Plus 600 4% % 4% 1% ( 75 |5 7 & 75
AT 3 P-1020 B EAY FT/IR480 Plus £L4M i
X HAR Jasco A F]) s DU-T 48 SR 43S 6 BEAY (35
[ DL pe 8 20w ) s ik G (200 ~300 H, 7 &AL
TAHRZH]) ;6210 £ ESI/TOF Jiik{Y 1200 &4k
WAR TSI (DAD Kl &5 , 56 [ 25848 v ) ; ODS
B3R (250 mm x 19.0 mm,5 wm, Waters Atlantis
T3 C,g) ; MPLC YORH 3% A [ A ERHE (I3 A BR
OS] ] 5 GF o i 45 T2 035 MR (JH B VL ARE ST &
ABRAT]) o HAbLH Y i o Hr i,

1.2 % #

SO T RAR I 8w s P 25 AR
OS] G A AR IO 27 Bt 7 JEL 5 S5 56 il 36 7
NEI PR IR AR ) = RAE R (T tricuspidata 1. )
IR, A48 (No. 20170506 ) £7 T VL5 TAE fit e iRl
PR bR A A

2 A &
2.1 BRBRE555

I IATRETIRAR S ke, FHHH Bt [ $E 0 3 UK
(3 x30 L) , BRIk 2 h, i 9, & IFFIRI, e =00

R VAR (0.5 L) Inid & a7k (2 L) iR &, Kk
=& BERIIE T BEAEHL(3 x 3 L, &K 30 min) ,
20 i 45 S 6 s T P AR Ry S T B A HGER A7
BB S BETR AL (30 g) 207k IS AE (643 (8 em x
50 ¢m,200 ~300 H,1 kg) , LAA7 k-2 B8 2 BE AL
FEVEWE (10:1 —0:1) 1534 N (Frs. A~D)
Fr. C(8 g) & mE KA 3% (4 ecm x 50 em,200 ~
300 H,0.4 kg) , LA k- LR LR (3: 1) PEi, 15
2 6 My (Frs. C1 ~C6), Frs. C2(1.1 g) F A
#% TLC(AMG- LR 1,5 1) F2UHEA Y 8(17 mg) .
Frs. C3(980 mg) #f Il 45 TLC (& - 1R LT,
4 RSP 9 (38 mg) A1 10 (53 mg), Fr.D
(12 ) AR RIS (4 em x 60 em,200 ~300
H,0.6 kg) , LA 4 GE-TN R (200 1 — 1: 1) B
BEE A3 4 SRty (Frs. D1 ~D4) o Fr. D2(3 g)
PE—3 A MPLC ( B fiE-7K,10: 90 — 90: 10) 45 %]
6 Ny (Frs. D2-1 ~D2-6) , Fr. D2-2(560 mg) &
fiil# HPLC ( & i5-/K,42: 58) sr e ta 24k G4 1
(24 mg) FIfLEH)2(22 mg) . Fr. D2-3(430 mg) £
fil#& HPLC ( & i§-/K,35: 65) 4y Bt 24k &4 5
(68 mg), Fr.D3(3.5 g) Al % HPLC ( & Jif-/K,
30: 70—60: 40 73 254 315 EME G 3 (39 mg) Flfk
5 4(28 mg) ;Fr. D4(2 g) Al s HPLC( ZHE-K,
45:55) 73 EAREMEA Y 6(21 mg) F17(37 mg) .
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%5 50 &

2.2 futin 1 sk

KAk G 1(5 mg) I THEL0. 5 mL o A
FrE e 5 mg/mL (Y HE B2 H KA K 20 mL,
37 CoKEIEFE2 do 3536 ROV SR S TRZEHL
A 2T, 153k &Y 1a(3. 8 mg) , i
EJSCHRL8 ] i NMR Kz JHCAth 4 B0 5 335 B8 LL 4%
4 E 4654 1a A hexanorcucurbitacin T,
2.3 MIT £%

NN BEL-7402 5 AR LGP 1 ~
10 7637 CRAF T IIEFR 72 b MRAESCIRI9 ] D71k
I MTT S50 00 41 i 4 58 64700 7 , B 4 3 P47
D7 3 Uk, MEAVE Ry BHPE T B

3 ZERMTE

3.1 #MmiER

&1 RICE AR, il HR-ESI-MS #fi &
HAr 7200 € H, 0,,(m/z 585.259 68 [ M + Na] ™,
Caled. 585.259 7). [a]y —15.6° (¢ 1.5,MeOH) ;
UV(MeOH): A, 242 (lg & 4.02) nm; IR (KBr,
v, ) :3 4081 688,1668,1585,1379,1 072,1 034
em™', "C NMR j%(CD,0D,150 MHz) (% 1) #t &
AN T 30 BRI TS S, AL EE 1A B % b A
JUfE S M—4] 24 RS 5 H OG>, RS
1 7] §e% A — 1 hexanorcucurbitacin H 32, 5 &
kA khekadaengoside K (5) " Bl S 40 AR A
0L, B TR B % 0T % i A C-16 b
A C2, FIRSEH XL Y 1 3T Bl 15 3]
Y 1a, 8 i 5 SOk L8 1 o635 Bl %) L, i 5
A hexanorcucurbitacin 1( C,, H,, Oy ) , #f — & §iF B
HAAZREH . HMBC( K 2) 3% 2 /n7E H-17 (4. 68)
#) C-16(871.3) Z[A] LA Jz H-16(4.88) %] C-1'(8
99. 8) Z A AFAEIE FEAH Ik — 25Tk B 1 4 2 4 174
HHAIEAE C-16 B, I LG 1 A KEN
2, 16-— ¥% }-(22-27 ) -hexanorcucurbit-5-45-11 ,
20-_Tii 16-0-B-0t 5 %5 25 B H ( khekadaengoside
0)(K2).

Figure 2  Significant HMBC correlations of compound 1

Table1 'H NMR (600 MHz) and '>C NMR (150 MHz) spectral
data of compound 1 in CD;0D
Position Sy S¢
1 6.13 d(2.4) 122.1
2 - 145.9
3 - 198.5
4 - 48.5
5 - 136.2
6 5.87 br. s 120. 9
7 2.45 m 23.4
2.13 d(12.9)
8 2.10 m 42.0
9 - 49.4
10 3.75 br. s 35.1
11 - 213.6
12 3.50 d(14.5) 47.2
2.50 d(14.4)
13 - 48.9
14 - 49.9
15 2.0l m 45.0
1.57 d(14.6)
16 4.88 1(7.4) 71.3
17 3.24 d(6.8) 66. 6
18-CH, 0.72 s 18.9
19-CH, 1.06 s 19.3
20 - 209. 4
21-CH, 2.22 s 30.5
28-CH, 1.31s 27.0
29-CH, 1.34 s 19.5
30-CH, 1.46 s 17.4
1 4.68 d(7.6) 99. 8
2’ 3.36-3.55 m 73.0
3’ 3.36-3.55 m 76. 3
4 3.36-3.55 m 69.3
5 3.36-3.55 m 76. 8
6' 4.06dd(12.2,2.4) 60. 6

3.88dd(12.0,3.4)

b2 TEEHAHE),[a]) -53.6°
(¢ 2.5, MeOH) , ESI-MS m/z:659.3[M - H]
"H NMR(C,D;N,600 MHz) §:6.43(1H,d,J=2.4
Hz,H-1),5.63 (1H, br.s, H-6),2.16 (1H, m, H-
7a),1.87(1H, m,H-7b),1.92(1H, m, H-8) ,3.72
(1H, br.s, H-10),3.38 (1H, d, J = 14.2 Hz, H-
12a),2.95(1H,d,J =14.4 Hz,H-12b),1.89(1H,
m,H-15a) ,1. 68 (1H,d,J = 12.2 Hz,H-15b) ,4.93
(1H,t,J=7.6 Hz,H-16) ,2.91(1H,d,J =7. 1 Hz,
H-17),1.40 (3H, s, 18-CH, ), 1.53 (3H, s, 19-
CH,),1.62(3H,s,21-CH, ) ,3.33(1H,m,H-23a) ,
3.08(1H, m, H-23b),2.58 (2H,t,J = 8.1 Hz, H-
24),4.82 (1H, s, H26a),4.76 (1H, s, H26b) ,
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1.69(3H,s,27-CH;),1.20 (3H,s,28-CH, ), 1.30
(3H,s,29-CH,),1.04 (3H,s,30-CH, ) ,5. 46 (1H,
d,J=7.6 Hz,H-1") ,4.21(1H,dd,J =8.8,7. 8 Hz,
H-2"),4.28 (1H,dd, J=8.8,8.5 Hz, H-3") ,4.47
(1H,dd,J =9.4,8.9 Hz,H4') ,4.06 (1H, m, H-
5'),4.70(1H,dd,J =12.4,1.3 Hz,H-6"a) ,4.56
(1H, dd, J = 11.4,3.3 Hz, H6'b).” C NMR
(C4D4N,150 MHz) §:120.9(C-1),146.9(C-2),
197.1(C-3),49.5(C4),136.9(C-5),120.9 ( C-
6),23.9(C-7),41.8(C-8),51.0(C9),35.6(C-
10),213.8(C-11),49.7(C-12) ,49.1(C-13) ,48.5
(C-14),46.5(C-15),70.4(C-16),59.0(C-17),
20.2(C-18),18.3(C-19),80.1(C20),25.5(C-
21),215.0 (C-22),32.1(C23),35.6 (C24),
145.3(C-25),110.4(C26),22.7(C-27),20.3(C-
28),27.6(C-29),20.8(C-30),100.6(C-1"),74.3
(C2"),78.5(C3"),70.8 (C4"),78.8 (C5"),
62.0(C-6") o DA FHcdi 5 Sk S A —5 ik
e EALE ) 2 4 khekadaengoside C,

feoth 3 LR ATE), [a]) -73.6°
(¢ 1.5, MeOH) , ESI-MS m/z:677.4[M - H]
"H NMR( C;D;N,600 MHz) §:6.45°(1H,d,J=2.4
Hz,H-1),5.64 (1H, brs, H-6),2.15 (1H, m, H-
7a),1.97 (1H, m,H-7b) ,1.97 (1H, m, H-8) ,3. 67
(1H, br.s, H-10),3.18 (1H, d, J = 14.2 Hz, H-
12a),2.85(1H,d,J =14.2 Hz,H-12b) ,1.98 (1H,
m,H-15a) ,1.82(1H,d,J =12. 4 Hz,H-15b) ,5.23
(1H,t,J=7.6 Hz,H-16) ,2.81(1H,d,J =6.5 Hz,
H-17),1.40 (3H, s, 18-CH, ), 1.54 (3H, s, 19-
CH,),1.58(3H,s,21-CH;) ,4.60 (1H,d,J =5.3
Hz,H-22),6.52(1H,dd,J =15.6,5.4 Hz,H-23),
6.58(1H,d,J =15.5 Hz,H24),1.50 (3H, s, 26-
CH,),1.54(3H,s,27-CH,) ,1.24(3H,s,28-CH, ) ,
1.28(3H,s,29-CH;),0.99 (3H,s,30-CH, ) ,5.50
(1H,d,J =7.8 Hz,H-1") ,4.20 (1H,dd, J =9.0,
7.8 Hz,H2"),4.29 (1H,dd, J =9.0,8.6 Hz, H-
3'),4.48 (1H,dd, J =9.3,9.0 Hz, H4'),4.05
(1H,m,H-5") ,4.70(1H,dd,J =12.2,2. 1 Hz,H-6’
a),4.56 (1H,dd, J =12.2,3.5 Hz, H6'b) " C
NMR(C,D,N,150 MHz) §:120.8(C-1),146.7(C-
2),197.1(C-3),49.5(C4),136.9(C-5),120.9
(C6),23.9(C-7),41.8(C-8),51.0(C9),35.6

(C-10),214.2(C-11),49.9(C-12),49.1(C-13),
48.5(C-14),45.6(C-15),71.4(C-16),56.6 ( C-
17),20.2(C-18),18.2(C-19),76.9(C20) ,24. 8
(C21),81.6(C22),126. 1(C-23),141.6(C-24) ,
69.8(C-25),30.7 (C-26),30.9 (C-27),20.3(C-
28),27.6 (C-29),20.9 (C-30),100.6 (C-1"),74.3
(C-2"),78.5(C-3"),70.8(C4"),78.8(C-5"),62. 1
(C-6") o PR S SChRias A — 50, bk e
164 3 i khekadaengoside D,

ot 4 TR (HEE) , (o]} -35.4°
(¢ 1.5, MeOH) , ESI-MS m/z: 677.4[M - H]
"H NMR( C,D,N,600 MHz) &.:6.44 (1H,d,J=2.4
Hz,H-1),5.64 (1H, br. s, H6),2. 14 (1H, m, H-
7a),1.98 (1H, m, H-7b),1.98 (1H, m, H-8) , 3. 68
(1H,brs,H-10) ,3.24(1H,d,J = 14. 2 Hz,H-12a) ,
2.88(1H,d,J = 14.2 Hz,H-12b),1.98 (1H, m, H-
15a),1.82(1H,d, J = 12. 4 Hz,H-15b),5.32(1H,
t,J=7.6 Hz,H-16),2.84 (1H,d, ] = 6.5 Hz, H-
17),1.39(3H, s, 18-CH,), 1. 56 (3H,s, 19-CH, ) ,
1.60(3H,s,21-CH,),5. 12 (1H,d,J =5.4 Hz, H-
22),6.51(1H,dd,J =15.6,5.4 Hz, H23),6.58
(1H,d,J =15.5 Hz,H-24),1.50(3H,s,26-CH,) ,
1.53(3H,s,27-CH, ), 1.24 (3H,s,28-CH, ) , 1. 25
(3H,s,29-CH; ) ,0.99(3H,s,30-CH, ) ,5.50 (1H,
d,J=7.8 Hz,H-1") ,4.20(1H,dd,J =9.0,7. 8 Hz,
H-2"),4.29 (1H,dd, ] =9.0,8.6 Hz, H3") ,4.46
(1H,dd, ] =9.3,9.0 Hz, H4') ,4.06 (1H, m, H-
5'),4.68(1H,dd,J =12.2,2.1 Hz,H-6"a) ,4.56
(1H, dd, J = 12.2,3.5 Hz, H6'b).,"” C NMR
(C;D,N,150 MHz) §:120.9(C-1),146.7(C2),
197.1(C-3),49.5(C4),137.0(C-5),121.2( C-
6),23.9(C-7),41.9(C-8),51.1(C9),35.6(C-
10),214.4(C-11) ,49.9(C-12) ,49.2(C-13) ,48.5
(C-14),46.6 (C-15),71.4(C-16),57.2 (C-17),
20.2(C-18),18.1(C-19),76.9(C-20),21.6 (C-
21),76.6 (C22),126.8 (C-23),142.3 (C24),
69.8(C-25),30.7 (C-26),30.6 (C-27),20.3 (C-
28),27.5(C29),20.9(C-30),100.6(C-1") ,74. 3
(C2"),78.5(C3"),70.8(C4"),78.6 (C-5"),
62.0(C-6") . DA _FHde 5 ek s A —50 ik
KBS 4 5 khekadaengoside E

e s HETERBAIE), [o])
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%5 50 &

-15.4°(¢ 1.5,MeOH) , ESI-MS m/z:561.4[ M —
H] ., "H NMR(C;D,N,600 MHz) §:6.38(1H,d,
J=2.4 Hz,H-1),5.64(1H,br. s,H-6),5. 32(1H,
t,J=7.4 Hz,H-16),5.42(1H,d,J =7.6 Hz, H-
1'),4.65(1H,dd, J =12.2,2.4 Hz,H6"a) ,4.57
(1H,dd,J=12.0,3.4 Hz,H-6'b) ,3.74(1H,br. s,
H-10),4.20(1H,dd,J =9.0,7.6 Hz,H-2') ,4.28
(1H,dd,J=9.0,8.8 Hz,H-3") ,4.46(1H,dd,J =
9.3,9.1 Hz,H4') ,4.03(1H, m,H-5") ,3.43(1H,
d,J]=6.8 Hz,H-17) ,3.45(1H,d,J = 14. 5 Hz, H-
12a),2.70(1H,d,J = 14. 4 Hz,H-12b) ,2. 14(1H,
m,H-7a),1.80 (1H,d, J =12.9 Hz, H-7b) ,2. 18
(3H,s,21-CH,) ,1.92(1H, m,H-8) ,1.92(1H, m,
H-15a),1.36 (1H,dd, J = 14.6,3.5 Hz, H-15b),
1.45(3H,s,30-CH,),1.40 (3H,s,29-CH, ), 1.24
(3H,s,28-CH,),1.56 (3H,s,19-CH, ) ,0. 98 (3H,
s,18-CH,) ;" C NMR ( C,D,N,150 MHz) §:212.6
(C-11),208.3(C-20),196.9(C-3),146.8(C-2),
137.1(C-5),120.4(C-1),120.8 (C-6),100. 7 ( C-
1'),78.7(C-5"),78.2(C-3"),74.3(C-2"),71.2
(C-16),70.2(C4"),67.5(C-17),61.9(C-6"),
49.1(C-14),50.3(C-9),49.8(C-13),49.4(C4),
47.8(C-12),46.1(C-15),41.9(C-8),35.5(C-
10),32.4(C-21),20.9(C28),23.5(C-7),27.4
(C-29),18.2(C-19),20.1(C-18),19.8(C-30),
DL 8 5 SR8 T 4B — B, b 59 5 55l
khekadaengoside K,

b6 JCERMAHEL) , [al] -45.4°
(¢ 1.5, MeOH) , ESI-MS m/z:693.3[M - H] ",
'"H NMR(C;D;N,600 MHz) §:6.46 (1H,d,J =2.4
Hz,H-1),5.63 (1H, brs, H6),2.13 (1H, m, H-
7a),1.90 (1H, m,H-7b) ,1.93 (1H, m, H-8) ,3. 68
(1H, br.s, H-10),3.28 (1H, d, J = 14.2 Hz, H-
12a) ,2.88(1H,d,J =14.2 Hz,H-12b) ,1.93(1H,
m,H-15a),1. 68 (1H,d,J =12.4 Hz,H-15b) ,5. 02
(1H,t,J=7.6 Hz,H-16) ,3.04(1H,d,J =6.5 Hz,
H-17),1.40 (3H, s, 18-CH, ), 1.52 (3H, s, 19-
CH;),1.62 (3H,s,21-CH,),3.65 (1H, dd, J =
15.9,9.4 Hz,H23a) ,3.36 (1H,dd, J =15.9,1. 4
Hz,H-23b) ,4.55(1H,dd,J =9.4,1.4 Hz, H-24) ,
1.49(3H,s,26-CH,),1.51 (3H,s,27-CH, ), 1.20
(3H,s,28-CH,),1.27(3H,s,29-CH, ) ,0.99 (3H,

,30-CH,),5.49(1H,d,J =7.8 Hz,H-1") ,4.20
(1H,dd,J=9.0,7.8 Hz,H-2") ,4.28 (1H,dd, J =
9.0,8.6 Hz,H-3") ,4.46(1H,dd,J =9.3,9.0 Hz,
H4'),4.05(1H,m,H-5") ,4.68 (1H,dd,J =12.2,
2.1 Hz,H-6'a) ,4.56(1H,dd,J =12.2,3.5 Hz, H-
6'b),"”C NMR(C;D;N,150 MHz) §:120.9(C-1),
146.8(C-2),197.1(C-3),49.5(C4),137.0(C-
5),120.8(C-6),23.9(C-7),41.9(C-8),51.0( C-
9),35.6(C-10),213.9(C-11),49.5(C-12),49.2
(C-13),48.6 (C-14) ,46.2(C-15),70.4 (C-16) ,
57.7(C-17),20.2(C-18),18.2(C-19),80.4 ( C-
20),24.6(C-21),216.0(C-22) ,41.1(C-23),75.6
(C-24),72.2(C-25),24.7(C26),27.6(C-27),
20.3(C-28),27.5(C-29),20.9(C-30),100. 4 ( C-
1'),74.3(C-2"),78.5(C-3"),70.7(C4"),78.6
(C-5"),62.0(C-6") . LA F%din 5 SCHk R 8 A —
H ALY 6 i & 12-0-B- ML I A%
B -

feoth T TEEMAHE),[a]] -66.3°
(¢ 1.5, MeOH) , ESI-MS m/z:693.3[M - H]
"H NMR(C;D;N,600 MHz) §:6.45(1H,d,J =2.4
Hz,H-1),5.63 (1H, brs, H6),2.13 (1H, m, H-
7a),1.90 (1H, m,H-7b) ,1.93 (1H,m,H-8) ,3. 68
(1H, br.s, H-10),3.28 (1H, d, J = 14.2 Hz, H-
12a),2.89(1H,d,J =14.2 Hz,H-12b) ,1.93(1H,
m,H-15a) ,1. 68 (1H,d,J = 12. 4 Hz,H-15b) ,4.94
(1H,t,J=7.6 Hz,H-16) ,2.94(1H,d,J =6. 5 Hz,
H-17),1.40 (3H, s, 18-CH, ), 1.51 (3H, s, 19-
CH,),1.71 (3H,s,21-CH,),3.65 (1H, dd, J =
14.6,2.4 Hz,H-23a) ,3.62(1H,dd,J =14.6,9.0
Hz,H-23b) ,4.64(1H,dd,J =9.0,2.4 Hz,H-24),
1.49(3H,s,26-CH,),1.50 (3H,s,27-CH, ), 1.20
(3H,s,28-CH,),1.29(3H,s,29-CH, ) ,0.99 (3H,
$,30-CH,),5.45(1H,d,J =7.8 Hz,H-1") ,4.20
(1H,dd,J=8.8,7.8 Hz,H2") ,4.28 (1H,dd, ] =
8.8,8.8 Hz,H-3") ,4.46(1H,dd,J =9.3,8. 8 Hz,
H4'),4.03(1H,m,H-5") ,4.68(1H,dd,J =12.0,
2.4 Hz,H-6"a) ,4.56(1H,dd,J =12.0,3.7 Hz, H-
6'b) ,”C NMR(C,D;N,150 MHz) §:120.8(C-1),
146.8(C-2),197.1(C-3),49.4(C4),137.0(C-
5),120.8(C-6),23.8(C-7),41.7(C-8),51.0(C-
9),35.5(C-10),213.9(C-11),49.2(C-12) ,49.2
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(C-13),48.6 (C-14) ,46.4 (C-15),70.4 (C-16),
58.7(C-17),20.2(C-18),18.2(C-19),80.3 ( C-
20),25.6(C-21),215.5(C-22),40.8(C-23),74.6
(C24),72.2(C25),27.0(C-26),25.0(C-27),
20.3(C-28),27.5(C-29),20.8(C-30),100.6( C-
1'),74.3(C-2"),78.4(C-3"),70.7(C4"),78.6
(C-5"),61.9(C-6") . LA E%#s S kiR 1B AR —
HU L MOE LAY T TR K-2-0-B-L I
EREH .

an 8 LS (E ) ,mp:180 ~ 182 C,
ESI-MS m/z:557.3[M -H] ~ ,'H NMR ( CDCl, ,600
MHz) §:1.24(1H,m,H-1a),2.34 (1H,m,H-1b),
4.44(1H, m,H-2),5.82(1H, m,H-6),1.98 (1H,
m,H-7a),2.44(1H,m,H-7b) ,1.99(1H,d,J =8.7
Hz,H-8),2.78 (1H,d, J = 12.8 Hz, H-10),2.68
(1H,d,J =14.8 Hz,H-12a) ,3.25(1H,d,J =14.8
Hz,H-12b) ,1.42(1H, m,H-15a),1. 89 (1H, m, H-
15b) ,4.39(1H,m,H-16) ,2.52(1H,d,J =7.2 Hz,
H-17),1.00 (3H, s, 18-CH, ), 1.09 ( 3H, s, 19-
CH,),1.46(3H,s,21-CH,) ,6.52(1H,d,J = 16.0
Hz,H-23),7.08 (1H,d,J =16.0 Hz,H-24),1.57
(3H,s,26-CH,) ,1.58 (3H,s,27-CH, ) ,1. 34 (3H,
s,28-CH;),1.31(3H,s,29-CH, ) ,1.39 (3H, s, 30-
CH,),2.00(3H,s,32-CH,) ,"” C NMR ( CDCl,, 150
MHz) §:35.9(C-1),71.7(C-2),212.8(C-3) ,49.9
(C4),140.2(C-5),120.2(C-6),23.9(C-7) ,42.3
(C-8),48.1(C9),33.6(C-10),211.8 (C-11),
48.6(C-12),50.6 (C-13),48.0(C-14),45.1(C-
15),71.4(C-16),58.2(C-17),19.6(C-18),19. 8
(C-19),78.3(C-20),23.6(C-21),202.3(C-22),
120.4(C-23),151.7(C-24),79.1(C-25) ,26.0(C-
26),26.2(C-27),21.3(C-28),29.2(C-29),18.9
(C-30),169.8(C-31),21.6(C-32), L\ ¥y
SCHRARHE B A — B B e A 8
% B,

bin 9 TERMA AN, [al] -35.8°
(¢ 1.5, CHCL, ), ESI-MS m/z;531.3[M - H]
'"H NMR(CDCl, ,600 MHz) §:5.96 (1H,d,J=2.7
Hz,H-1),5.74 (1H,br. s, H-6),2.03 (1H, m, H-
7a),2.03(1H, m,H-7b),2.37(1H, m, H-8) ,3.50
(1H, br.s, H-10),3.22 (1H, d, J = 14.4 Hz, H-
12a),2.70(1H,d,J =14.2 Hz,H-12b),1. 88 (1H,

m,H-15a) ,1.88 (1H, m, H-15b) ,4.47 (1H,t,J =
7.6 Hz, H-16),2.64 (1H,d,J =7.1 Hz, H-17),
1.02(3H,s,18-CH,),1.42 (3H,s,19-CH, ) , 1. 40
(3H,s,21-CH,) ,2.99(1H,dd,J =16.6,9. 5 Hz, H-
23a),2.56(1H,dd,J =16.6,1.2 Hz,H-23b) ,3.95
(1H,dd,J =9.5,1.2 Hz,H24),1.20(3H, s, 26-
CH,),1.23(3H,s,27-CH,) ,1.36(3H,s,28-CH, ) ,
1.25(3H,s,29-CH,),0.99 (3H, s, 30-CH, ) .,"” C
NMR(CDCl,, 150 MHz) §:114.9(C-1),144.8( C-
2),198.7(C-3),47.5(C4),137.0(C-5),120.6
(C-6),23.6(C-7),41.7(C-8),50.9(C9),34.6
(C-10),212.8(C-11),48.8(C-12),48.9(C-13),
48.4(C-14),45.6(C-15),71.6(C-16),55.8 ( C-
17),20.0(C-18),18.2(C-19),79.4(C-20),23.6
(C21),214.1(C-22),39.3(C23),74.3(C-24),
72.2(C-25),25.7(C-26),24.6(C27),20.3(C-
28),27.9(C-29),20.2(C-30) . VA %4 5 ik
WA MO E A 9 IR T,
Yoot 10 TR AR (E) [ alh -65.8°
(¢ 1.5, CHCL, ), ESI-MS m/z:531.3[M - H] ",
"H NMR(CDCl, ,600 MHz) §:5.95(1H,d,J=2.7
Hz,H-1),5.75 (1H,br. s, H6),2.02 (1H, m, H-
7a),2.02(1H, m,H-7b),2.37(1H, m, H-8) ,3.50
(1H, br.s, H-10),3.21 (1H, d, J = 14.4 Hz, H-
12a),2.70(1H,d, J = 14. 4 Hz,H-12b) ,1. 87 (1H,
m,H-15a),1.87 (1H, m, H-15b) ,4.38 (1H,t,J =
7.6 Hz,H-16),2.54 (1H,d,J =7.1 Hz,H-17),
1.02(3H,s,18-CH,),1.42(3H,s,19-CH, ), 1.39
(3H,s,21-CH,) ,2.99(1H,dd,J =16.1,1. 2 Hz, H-
23a),2.66(1H,dd,J =16.1,9. 8 Hz,H-23b) ,3.92
(1H,dd,J =9.5,1.7 Hz,H24) ,1.19(3H, s, 26-
CH,),1.23(3H,s,27-CH,) ,1.36(3H,s,28-CH, ) ,
1.25 (3H, s, 29-CH, ), 1.00 ( 3H, s, 30-CH, ),
“C NMR(CDCl,, 150 MHz) §:114.9(C-1),144.7
(C2),198.7(C-3),47.6 (C4),137.0(C-5),
120.7(C-6) ,23.5(C-7) ,41.6(C-8),50.8(C-9),
34.7(C-10),212.8(C-11) ,48.9(C-12),48.9(C-
13),48.4(C-14) ,45.7(C-15),71.1(C-16) ,57.5
(C-17),19.9(C-18),18.2(C-19),79.4 (C-20),
24.3(C-21),215.5(C-22),38.2(C23),74.3(C-
24),72.2(C-25),25.7(C-26) ,24.6(C-27),20.2
(C-28),27.9(C29),20.2(C-30), VI %S5
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Table 2 Cytotoxic activities of compounds 1-10 isolated from T. tricus-
pidata against BEL-4702 cell lines

Compound  1Csp/ (\umol/L) Compound ICsy/ ( umol/L)
1 31.3+1.9 7 > 100
2 73.7+1.7 8 3.3+0.3
3 85.9+3.0 9 7.7+0.6
4 80.4 £2.2 10 8.6+0.3
5 49.4 +£2.4 Cisplatin 1.8+0.4
6 >100

%2 XU, L5 8 ~10 o AR SR A4
JFFRE 40 BEL-7402 3658 1% 7 (1Cs, 79 3.3 ~8.6
pmol/L) , 55 A M Xof REIT 40 15 P AH 3 (1C5, 2 1.8
pmol/L) . [FEF, fb5 4 1 ~5 WoRFEEH MR i
PE(1Cs 2 31.3 ~85.9 wmol/L) , {b&H 6 717 1
PR I PEAR 59, 1Cs, R T 55 56 18 a8 1Y) A e VK JEE
100 pmol/L, X iAW G P45 SR b & B, 1
R 3 MBS 8 ~10 BR#H R K =M H T,
kAR E — B WA 7 AN — A
YRR R =S R R = A
JC AT R A H SE  IR AR ROC R A R
25T
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