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Study on the chemical constituents from Trevesia palmate and their cytotoxicity
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Abstract: To investigate the chemical components of Trevesia palmate and evaluate their cytotoxicity, the chemical constitu-
ents of the methanol extract of T. palmate were separated and purified by chromatographic techniques ,including column chro-
matography of silica gel,Sephadex LH-20,Rp-C ; and HPLC. Their structures were mainly elucidated by NMR and MS spec-
troscopic techniques. Fourteen compounds were isolated and purified. They were identified as hederagenin 3-0-a-L-rhamnopy-
ranosyl-( 1—2) -q-L-arabinopyranoside (1) ,oleanic acid (2) ,ursolic acid (3) ,dipsacoside B (4) , macranthoidin B (5),
hederacoside C (6) , momordin Ic (7),ferulic acid (8),salicin (9), chlorogenic acid (10), rutin (11), B-adenosine
(12) ,B-sitosterol (13) and palmitic acid (14). Compounds 2-14 were isolated from 7. palmate for the first time. Some com-
pounds were tested for their cytotoxicities against human tumor cell lines SMMC-7721, Hela and MCF-7, and compounds 1
and 3 exhibited inhibitory effects on all three cells. The cytotoxicity of compound 1 on Hela was reported for the first time.
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(33 mg) ; LT L TR 4T 2 REREHE (200 ~300 H,1.5
k), LLGD-HIBE(V/V =20:1,10:1.5:1.2:1 101,
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Fig. 1 The chemical structures of compounds 1-14

IC,, (50% concentration of inhibition ) %

Reed&Muench 18
3 XWER
3.1 ZHMETE

HEWm1 HEBARPE) ;22208 G, Hy
0,,,ESI-MS: m/z 749 [ M-H]";'H NMR (600 MHz,
CD,0D) 5:5.24 (1H,t,] =3.6 Hz, H-12),5.16
(1H,d,J =1.2 Hz,H-1') ,4.55(1H,d,] =5.4 Hz,
H-1") ,3.38 (1H,dd,J =11.0,6.8 Hz, H-3),1.24
(3H,d,J =6.0 Hz,H-6") ,1.18(3H,s,H-27),0.98
(3H,s,H-24),0.94(3H,s,26),0.91(3H,s,H-30),
0.82(3H,s, H25),0.70 (3H, s, H29) ;" C NMR
(150 MHz,CD,0D)§:39.8(C-1),26.7(C-2),82.4
(C3).44.1(C4) 48.2(C-5),18. 1(C-6) ,34.0( C-
7),40.7(C-8),48.4(C9),37.8(C-10),24.7 (C-
11),123.8(C-12) ,145.4( C-13) ,43. 1(C-14).29.0
(C-15),24.1(C-16),47.8 (C-17),42.9 (C-18),
47.4(C-19) ,31.8 (C-20),35.0 (C-21),33.5 (C-
22),64.7(C23),13.9(C24),16.5(C-25),17.9
(C26),26.6(C27),182.1(C=28),33.7(C29),
24.2(C-30),104.5(C-1"),79.6 (C-2"),76.8 ( C-
3'),70.3 (C4") ,65.0 (C-5"),102.0 (C-1") ,72.2

(C-2"),72.3(C-3"),74.1(C4"),69.4(C-5"),19.0
(C-6") o VAE¥cHa 53k 4l — 80, %5 H 3-0-
o-L-FRZEME- (152 ) -a-L- BT HLAF R B B E T o

wEW2 HEfHRE S (PEE) X0l Cy
H, O,, ESI-MS; m/z 455 [ M-H ] ;'H NMR ( 600
MHz,CD,0D) 8:5.22 (1H,t,J =3.6 Hz, H-12),
3.15(1H,dd,J =11.4,4.2 Hz,H-3),1. 16 (3H,s,
H-27),0.97 (3H,s, H23),0.94 (6H, s, H-24, H-
29),0.91(3H,s,H-30),0.82(3H, s, H-25),0. 78
(3H,s,H-26) ;" C NMR (150 MHz, CD,0D) §:38.6
(C-1),27.4(C-2),79.2(C-3),39.0(C4),55.4(C-
5),18.5(C-6),32.8(C-7),39.4(C-8),47.8(C9),
37.3(C-10),23.2(C-11),122.9(C-12),143.8 (C-
13),41.8(C-14),27.9(C-15),23.6 (C-16) ,46.7
(C-17),41.3(C-18),46.1(C-19),30.9 (C-20),
34.0(C-21),32.6(C-22),28.3(C-23),15.8(C-
24),15.5(C25),17.3(C-26),26.1(C-27),181.6
(C-28),33.3(C29),23.8(C-30), VI #5553
FREO R A — B, M R

LEW3I HEsPRE M (PED) kXl G,
H,, O,, ESI-MS: m/z 455 [ M-H ] ;'H NMR ( 600
MHz,CD,0D ) §:5.23 (1H,t,J =3.5 Hz, H-12),
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3.15(1H,dd,J =11.6,4.5 Hz,H-3),1.09(3H,s,
H-27),0.97 (9H, overlapped, H-23, H-24, H-29 ),
0.89(3H,d,J =6.4 Hz,H-30),0.85(3H,s,H-25),
0.77(3H,s,H-26) ;" C NMR (150 MHz,CD,0D)§:
40.6(C-1),28.0(C-2),79.8(C-3),40.6(C4),
56.9(C-5),19.6 (C-6),34.5(C-7),40.9(C-8),
48.1(C9),38.2(C-10),24.5(C-11),127.0( C-
12),139.8(C-13),43.4(C-14),29.3(C-15),25.5
(C-16),48.1(C-17),54.5(C-18),40.1(C-19),
40.0(C-20),31.9(C-21),38.3(C-22),28.9 (C-
23),16.5(C24),16.2(C-25),17.8(C-26),24.2
(C27),181.8(C-28),17.9(C-29),21.7(C-30) .,
DA B 5 ikt Rl — B, S AR R
LEW4 HOHARHE) ;15X C;Hy
0,,,ESI-MS;:m/z 1119 [ M +2Na-H] 749 [ M-2Gle-
H] ;'H NMR (600 MHz,CD,0D)§:5.33(1H,d,J =
8.2 Hz,H-1"),5.25(1H,brs,H-12) ,5. 16 (1H,s,H-
1") ,4.64(1H,s,H-1") ,4.55(1H,d,J =5.6 Hz, H-
1'),3.25(1H,dd,J =5.6,1.9 Hz,H-3),1. 17(3H,
s,H-30),0.98 (3H,s,H-29),0.94 (3H,s, H27),
0.91(3H,s,H-26),0.80(3H,s,H-25),0.70(3H,s,
H-24) ;" C NMR (150 MHz,CD,0D)§:39.9(C-1),
26.7(C2),82.4(C3),44.1(C4),48.3(C-5),
18.1(C-6),33.5(C-7),40.8(C-8),49.7(C9),
37.8(C-10),24.2(C-11),123.9(C-12),145. 1 (C-
13),43.2(C-14),29.1(C-15),24.7(C-16) ,48.2
(C-17),42.7(C-18),47.4(C-19),31.7 (C-20),
35.0(C21),33.3(C22),64.7(C23),13.9(C-
24),16.7(C-25),18.0(C-26),26.5(C-27),178.2
(C28),33.7(C29),24.2(C-30),104.5(C-1"),
76.8(C-2"),74.1(C-3"),70.3(C4"),65.0(C-5"),
102.0(C-1"),72.1(C-2"),72.2(C-3"),74.0 ( C-
4"),69.4(C-5"),19.0(C-6"),95.9(C-1"),73.9(C-
2"),78.1(C-3"),71.0(C4"),77.9(C-5"),69.6
(C-6"),104.8(C-1"),75.3(C-2""),78.3(C-3""),
71.6(C4") ,78.1(C-5"),62.9(C-6") . VI I-%i#E
HCHR Rl — B, S )| SR A B
wEWS HEMARTE) 20 CoH,
0,,,ESI-MS: m/z 1073 [ M2Gle-H] ;'H NMR ( 600
MHz,CD,0D)§:5.35(1H,d,J =8.2 Hz, H-1""),
5.25(1H,br s,H-12),5.16(1H,s,H-1") ,4.94(1H,
overlapped ,H-1""") ,4.64(1H,s,H-1" ) ,4.54(1H ,d,
J =7.8 Hz,H-1"") ,4.41(1H,d,J =7.9 Hz,H-1"),

3.38(1H,m,H-3),1.26(3H,d,J =6.2 Hz,H-6"),
1.17(3H,s,H-25),0.98(3H,s,H-24) ,0.94(3H,s,
H-27),0.92(3H,s,H-26) ,0.80(3H,s,H-30) ,0. 70
(3H,s,H-29) ;" C NMR (150 MHz, CD,0D)§:39.9
(C-1),26.8(C-2),82.5(C-3),44.1(C4) ,48.3(C-
5),18.3(C-6),33.5(C-7) ,40.8(C-8) ,48.2(C9),
37.8(C-10),24.2(C-11),123.9(C-12),145. 1 ( C-
13),43.2(C-14),29.1(C-15),24.7 (C-16) ,48.2
(C-17),42.7(C-18),47.4(C-19),31.7(C=20),
35.0(C-21),33.4(C-22),64.7(C-23),13.9(C-
24),16.7(C-25),18.0(C-26),26.5(C-27),178.2
(C28),33.7(C29),24.2(C-30),104.7 (C-1"),
76.2(C-2"),74.3(C-3"),70.2(C4") ,66.0(C-5"),
101.8(C-1"),71.7 (C-2"),83.1(C-3"),72.7 (C-
4"y ,70.0(C-5"),19.0(C-6"),105.8 (C-1"),75.3
(C-2"),76.8 (C-3"),80.2 (C4"),76.5(C-5"),
61.7(C-6"),104.8(C-1"),75.0(C2"),78.3 (C-
3", 71.5(C4") ,78.1(C-5") ,62.7(C-6"),95.9
(C-1""),74.0 (C2""),78.0 (C-3""),71.0 ( C-
4"y 78.0(C-5""),69.6(C-6""),105.2(C-1""),
75.2(C-2"") ,78.3(C-3"") ,71. (C4""),78.2(C-
57" ,62.5(C6"") o LAl Hed ek s —3,
YT N IR B A BT B,

EWme HEMmAKR(HEE); 2k CyHy
0,,, ESI-MS: m/z 749 [ M-2Glc-Rha-H ]";'H NMR
(600 MHz,CD,0D)§:5.33(1H,d,J =7.8 Hz, H-
1"),5.25(1H,t,J] =3.4 Hz,H-12),5. 16 (1H,d,J
=1.2 Hz,H-1"),4.84(1H,d,J =1.2 Hz,H-1"),
4.54(1H,d,J =5.4 Hz,H-1""),4.40(1H,d,J =
7.8 Hz,H-1') ,3.23(1H,dd,J =9.0,8.4 Hz,H-3),
1.27(3H,d,J =6.0 Hz,H-6") ,1.24(3H,d,J =6.0
Hz,H-6"""),1.17(3H,s,H-30),0.98(3H,s,H-29) ,
0.94(3H,s,H-27),0.91(3H,s,H-26) ,0. 80(3H,s,
H-25),0.70 (3H, s, H-2);"” C NMR (150 MHz,
CD,0D)5:39.8(C-1),26.7(C-2),82.4(C-3),43. 1
(C4),48.2(C-5),18.0(C-6),33.4(C-7) ,40. 8(C-
8),48.3(C9),37.8(C-10),24.7(C-11),123.9(C-
12),145.1(C-13) ,42.7(C-14),29.1(C-15) ,24.2
(C-16),47.4 (C-17),41.7 (C-18),44.1 (C-19),
31.7(C20),35.0(C21),33.4(C22),64.7 (C-
23),13.9(C24),16.7(C-25),18.0(C-26),26.5
(C-27),178.3(C28),33.6(C29),24.3(C-30),
104.4(C-1'),76.7 (C2"),74.1(C-3"),69.4 ( C-
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4'),65.1(C-5"),102.0(C-1"),72.2(C=2"),72.2
(C-3"),74.0(C4"),70.3(C-5"),18.1(C-6"),95.9
(C-1"),73.9 (C-2"),79.6 (C3"),71.0 (C4"),
78.2(C-5"),69.5(C-6"),104.6 (C-1"),75.4(C-
2" ,76.9(C-3") ,78.3(C4"),77.0(C-5") ,62.0
(C-6"),103.1 (C-1""),72.3 (C2""),72.6 ( C-
3" ,73.9 (C4""),70.8 (C-5""),19.0 (C-6""),
DA B 5 Skt R — B, S R R T C

wEWT PR E) ; 2=k G, H,
0,,,ESI-MS;m/z 763 [ M-H] ;'H NMR (600 MHz,
Pyr)§:5.37(1H, overlapped ,H-1") ,5. 25(1H, brs, H-
12),5.03 (1H, overlapped , H-1") ,3.30 (1H,d, ] =
10. 8 Hz,H-3),1.33(3H,s,H27),1.32(3H, s, H-
23),1.01(3H,s,H-25),0.99 (6H,s, H-24 ,H-29) ,
0.97(3H,s, H-30),0.79 (3H, s, H26) ;" C NMR
(150 MHz,Pyr)§:39.0(C-1),26.7(C-2),89.6( C-
3),40.0(C4),56.1(C-5),20.0(C-6),33.8(C-7),
40.2(C-8),48.4(C9),37.4(C-10),24.2(C-11),
123.0(C-12),145.3(C-13) ,42.6(C-14) ,28.5(C-
15),24.1(C-16),47.1(C-17) 42.4(C-18),46.9
(C-19),31.4(C-20),34.7(C-21),33.6(C-22),
28.8(C-23),17.8(C-24),17.4(C-25),18.9 (C-
26),27.0(C-27),180.9(C-28),33.7(C-29),24.2
(C-30),107.2 (C-1"),75.1 (C-2"),86.7 (C-3"),
72.0(C4"),80.3(C-5"),180.7 (C-6"),106.6 ( C-
17),75.7(C2"),78.6(C-3") ,71.4(C4") ,67.9(C-
5") o LA % SCmR s — B, % kT
BAF Ie,

LEWS HEmAKR(HEE) ;2 C H),
0,, EI-MS: m/z 194 [M]*;'H NMR (600 MHz,
CD,0D)&8:7.59 (1H,d,J =16.2 Hz, H3),7.17
(1H,d,J =1.8 Hz,H-5),7.06 (1H,dd,J =8.4,
1.8 Hz,H-9),6.81(1H,d,J =7.8 Hz,H-8),6.31
(1H,d,J =15.6 Hz,H-2),3.89(3H,s,H-10);"C
NMR (150 MHz, CD,0D)§:171.1(C-1),116.6 ( C-
2),147.1(C-3),127.9(C4),124.1(C-5),116.0
(C-6),150.6(C-7),149.5(C-8),111.7(C9),56.5( C-
10) 0 DAL B 55 SOk 45— 20, S TR

HE®MI HEKmAR(DMSO) ;fbpXh CHy,
0,,EI-MS:m/z 286 [M]*;'H NMR (600 MHz, DM-
S0-d,)6:7.36(1H,d,J =7.2 Hz,H-6),7.20(1H,
m,H4),7.09(1H,d,J =7.9 Hz,H-3),7.00(1H,
m,H-5),5.36(1H,d,J =4.2 Hz,H-1");”C NMR

(150 MHz, DMSO-d, ) 8:131.5(C-1),154.7(C=2),
114.7(C-3),127.7(C4),121.7(C-5),127. 1 (C-
6),58.2(C-7),101.4(C-1"),73.4(C2"),77. 1 (C-
3),69.7(C4"),76.5(C-5"),60.8(C-6"), LA I"%k
Y53k s — 2, % KT

LEWI0 HEBR(PED) 7l CgHy,
0,, EI-MS: m/z 354 [M]*;'H NMR (600 MHz,
CD,0D)8:7.56 (1H,d,J =16.2 Hz,H-7"),7.05
(1H,d,J =1.8 Hz,H=2"),6.95(1H,dd,] =8.4,
1.8 Hz,H-6") ,6.78(1H,d,J =8.4 Hz,H-5"),6.26
(1H,d,J =16.2 Hz,H-8'),5.33(1H,td,J =9.0,
4.4 Hz,H-5) ,4.16(1H,m,H-3) ,3.73(1H,dd,J =
8.4,3.0 Hz,H4),2.21 (2H,ddd,J =17.0,13.6,
2.5 Hz,H-2),2.06(2H,ddd,J =14.1,9.0,6. 7Hz,
H-6) ;" C NMR (150 MHz, CD,0D)§:76.2(C-1),
38.3(C2),71.4(C-3),73.5(C4),72.1(C-5),
38.9(C-6),177.1(C-7),127.9(C-1"), 115.3 ( C-
2'),146.9 (C-3"), 149.7 (C4'), 116.6 (C-5"),
123.1(C-6"),147.2(C-7") ,115.3(C-8") ,168. 8 ( C-
9') o Rl KcdEsemk ™ ol — 3, S e AR .

LEWIL EEBRR(PER) kX0 CyH,,
0, , EI-MS: m/z 610 [M]*;'H NMR (500 MHz,
CD,0D)§:7.66(1H,t,J =3.5 Hz,H-2"),7.62(1H,
dd,J =10.2,3.0 Hz,H-6"),6.86 (1H,d,J =10.2
Hz,H-5'),6.39(1H,d,J =2.4 Hz,H-8) ,6.20(1H,
d,J =2.4 Hz,H-6),5.10(1H,d,J =9.6 Hz, H-
1”) ,4.51(1H,d,J =1.8 Hz,H-1"),1.11(3H,d,J
=7.8 Hz, H6");"” C NMR (125 MHz, CD,0D) §:
158.5(C-2),135.6(C-3),179.4(C4),163.0(C-
5),99.9(C-6),166.0(C-7),94.8(C-8),159.3(C-
9),105.6(C-10),123.1(C-1"),116.0(C2"),149. 8
(C-3"),145.8(C4"),117.7(C-5"),123.5(C-6"),
104.7(C-1"),75.7 (C-2"),77.2 (C-3"),72.2 (C-
4"y 78.2(C-5"),68.5(C-6"),102.4(C-1"),72.1
(C-2"),71.4 (C-3"),73.9 (C4"),69.7 (C-5"),
17.9(C-6") o A Hd 530k i — 2, % R
R

LEW12 FEH KR (DMSO) ;20 G,
H,;N,0, ,EI-MS:m/z267 [M]*;'H NMR (600 MHz,
DMSO-d,)5:8.35(1H,s,H-8),8. 13 (1H,s,H2),
5.87(1H,d,J =6.0 Hz,H-1"),5.22(1H,d,] =4.2
Hz,0H-3") ,4.60(1H,dd,J =11.4,6.0 Hz,H=2"),
4.13(1H,dd,J =7.8,4.8 Hz,H-3"),3.96(1H,q,J
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=3.6 Hz,H4') ,3.59(2H,m,H-5") ;" C NMR (150
MHz, DMSO-d, ) 5:152.4(C-2),149.1(C4),119. 4
(C-5),156.2(C-6),140.0(C-8),87.9(C-1"),73.4
(C2"),70.7(C-3"),85.9(C4"),61.7(C-5"), Lk
R Sk i — 3, %5 4 B-adenosine

wEWI3 FEFHREE 5 B-sitosterol FrifE
s X IR, 28R (3 (TLC) A5, R, (E7E =A%
FARZR rh— 2 H I R ], e R B- 4 FS I

LEW14 HERR(E) 17Xk CHy,
0,, EI-MS: m/z 256 [M]*;'H NMR (600 MHz,
CDCL,)6:2.35(2H,t,J =7.8 Hz,H2),1.63(2H,
dt,J =15.0,7.2 Hz,H-3),0.88(3H,t,J =4. 8 Hz,
H-16) ;" C NMR (150 MHz, CDCl;)§:179.5(C-1),
34.1(C2),32.2(C-3),29.9 ~29.3(C4 ~ C-13),
24.9(C-14),22.9(C-15),14.4(C-16) . VI I %3
50k HGE B, S MR R

3.2 {RAMBE LA B B R M O I

X LE R B AR R G 1 ~ 6 R & 8
~11, 48 10 MEE P EAT 7 A 40 g bk SMMC-
7721 \Hela MCF-7 [0 EE TG PERIFGY . & 1
IR a7/ B W RO N SN2 ok 7 SR TN
W S ) 2 LR A . AR B 1 XN b R A Rk
SMMC-7721 Hela ., MCF-7 4101 1 3% 43 51 & 100% .
99.64% .99.71% ; 1k & % 3 Xt A b 988 40 Jfd Bk
SMMC-7721 Hela MCF-7 {31245 % 87. 47% .
96.68% 93.46% , t—LHTALEE R BN (F2),
AW 1 XF N R 40 Mg bk SMMC-7721 , Hela Fi
MCF-7 4035 15 1 (1C5 {6 2390 9 10. 37 £0. 19
28.57 £0.93 F14.92 £0.49 uM;{bA 9 3 XF A
Y Jfd #% SMMC-7721 . Hela F1 MCF-7 % 40 i 2 M
(ICsfH) 424 17. 46 £0.19 51. 80 +4. 38 i1 6.75
+0.18 uM,

F1 ABESELESWIT SMMCT721  Hela MCF-7 40 bk BB B (x £ 5,0 =2)

Table 1  Cytotoxicity of compounds on SMMC-7721 ,Hela and MCF-7 cell 1ines(; +s,n =2)
CULTEIES
G Wz Preliminary screening inhibition rate( % )
Sample Concentration ( uM )
SMMC-7721 Hela MCF-7
1 133.33 100. 39 +0. 38 99.64 £0.43 99.71 £0.25
2 219.30 18.43 £1.99 31.32+£1.21 32.57 £4. 66
3 219.30 87.47 £1.18 96. 68 +0. 69 93.46 £1.39
4 93.11 12.43 £3. 66 8.13 £2.03 2.13 £2.85
5 71.53 11.86 £ 1. 66 2.34 £1.46 5.74 £3.65
6 81.97 11.33 +0.74 0.00 0. 31 9.02 £1.27
8 515. 46 18.66 1. 69 14.29 £1.73 14.57 £2.19
9 349. 65 2.53 +1.10 12.34 £1.02 16.61 £4.94
10 282. 48 15.40 +2.13 11.04 +2. 65 6.11 £0. 14
11 163.93 19.99 £3.53 16.53 £0. 82 0.04 £0.24
R2 AW IAULEY 3 WAREFE (x 25,0 =2)
Table 2 Cytotoxicity of compound 1 and compound 3(x+s,n =2)
N 2 1o
Sffnlﬂlc Re-screening IC5, (M)
SMMC-7721 Hela MCF-7
1 10.37 £0. 19 28.57 £0.93 4.92 £0.49
3 17.46 £0. 19 51.80 £4.38 6.75 0. 18
N4 DDP * 38.79 £2.97 42.59 £4.23 39.86 £2. 10
SR Taxol * <0.009 <0.009 <0.009

T " BRI

Note: * Positive control.
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ARG MRE B oy B AR ) 14 M A, Kok
A 2 ~ 14 JyE NRLE R 43 B A5 2, X A
JEE 40 Mk SMMC-7721 \Hela \MCF-7 ) 20 fitd 25 3 1 7
Ve B R LAY 1A 3 % 3 Fl A bR 40 bk 14
R BN A A TS, BAR S 1 X A
ANk SMMC-7721 Hela F1 MCF-7 ()20 Mo 3535 1
(X = A b8 4 AR 19 1C50 {EL 53 312 10. 37 +
0.19 28.57 0.93 F14.92 +0.49 uM), #HF
PELGH G DDP (X = Ff A i g8 240 i ik 1 1C0 {H
AY50H 38.79 £2.97 42.59 £4.23 F139.86 2. 10
pM) ST G 3 %7 b 968 40 i Bk SMMC-7721 il
MCF-7 1) 40 i 25 3% P4 CHORE A 983 40 it Ak SMMC-
7721 F MCF-7 (¥ 1C 43 5 4 17.46 = 0.19 F
6.75 0. 18 uM) WAL T B 254 i4h DDP, Horp
AW 1 X2 %5008 40 Hela (14 200 B 25 3% 1 S 1 1K
8, A P 250 I R T . AWESTE
o X 3 A 2 B 43 e A L O M R A O
— 5 T T O O R I Tk 25 R0 B,
PIE B LE T ek T R R R A T — s i3S
Wl
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