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(OMe-3),55. 6(OMe-3"),100. 2(B-glu-1"),73. 3(B-
glu-2"), 76. 9 (B-glu-3"), 69. 7 (B-glu-4"), 77. 0 (B-
glu-5"),58. 6 (B-glu-6") . AR & LA b iF 3 K SC#k
BELHEREY 1 AR R-4-O-3-D-H %
.

k&Y . X655 (MeOH), mp 200~ 203
‘C:IR V¥ em™': 3 416 (OH), 1 630,1 513 (¥ ),
1 412 (C-0); ESI-MS m/z: 707 (M* + Na), 724
(M*+K), 683 (M* —1); 'H-NMR (DMSO-d;) 8:
7.01(1H,d,J=8. 4 Hz,H-5),6.98(1H,d,J=8.4
Hz,H-5'),6.88(1H,br,H-2),6. 81 (1H,br,H-2),
6. 80(1H,d,br,J=8.4 Hz,H-6),6. 67 (1H,d, br,
J=8.4 Hz,H-6'),4.70(1H,d,J=6. 0 Hz,H-7),
2.49(1H,dd,J=13.4.4.1 Hz,H-7'a), 2. 84 (1H,
dd,J=13.4,4.1 Hz,H-7'8), 2.19 (1H, m, H-8),
2.60(1H, m,H-8'),3. 49(1H, m,H-9), 3. 67 (1H,
m, H-98),3.57(1H,m,H-9a), 3. 89 (1H, m, H-9’
B),3.74(3H,s,0Me), 3. 74 (3H, s, OMe), 4. 82
(1H,d,J=6.8 Hz,B-glu-1"),4.85(1H,d,J=6.8
Hz,B-glu-1") ; 5*C-NMR (DMSO-d,)8:137. 6(C-1),
110. 20(C-2),148. 8(C-3), 145. 6 (C-4),115. 2(C-
5),117.8(C-6),81.6(C-7),52.4(C-8),58.6(C-
9),134.7(C-1'),113.2(C-2'),148. 8(C-3'),144. 9
(C-4'),115.5 (C-5'), 120. 4 (C-6'), 32.1 (C-7'),
41.8 (C-8), 71.9 (C-9'), 55.7 (OMe-3), 55.7
(OMe-3'),100. 4 (B-glu-1"),100. 3 (B-glu-1"),73. 2

(B-glu-2",2"), 76. 8 (B-glu-3", 3"), 69. 7 (B-glu-4",
4"y,77. 0(B-glu-5”,5"),60. 7 (B-glu-6",6") , $RE LI
EAEYE R SCERIRES  E AW L &R E-
4,4'-0-—-B-D-HEHEH .

APV AEsREE, mp 191~193 C; 4R
£ IR, ESI-MS. 'H-NMR, *C-NMR 3t ## % #& & 3

BRIES BEREY NV HETER.

LEYV . AEE 5 MeOH),mp 185 ~187
‘C;IR Vi em™': 3 416 (OH), 1 594, 1 506 (),
1463,1 422(C-O);ESI-MS m/z: 856 CM* —24
2Na), 896 (2M* — 2 + 2Na + K); 'H-NMR,
BC-NMREIERFE 1,

BEH: At ESEEH LT LAMAREIRKENT
A 5 45k S oy MR R AR,
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MARATESFEE. &8 LEYW 1 AFRA™Y, PXH LN 808 B4 (808 Scarlet) , i B-A H BN, HAW R
BRMAERRSEEFSEBD. AP ITHHEREEENEREA LAY I ~ VA ZHEDMEEER2 N E
KIRIE .

REIR HRBEE BELSY MBS B RE  FLMEEE

hESHES R284. 2 TR A XEHRE 0253 - 2670(2005)03 - 0328 - 05

Chemical constituents of Schefflera venulosa and their antitumor activities
LIU Rui', GU Qian-qun', CUI Cheng-bin"'?, HAN Bing®, CAI Bing®, LTU Hong-bing'

(1. Key Laboratory of Marine Drugs of Chinsse Ministry of Education, Marine Drug and Food Institute, Ocean University
of China, Qingdao 266003, China; 2. Institute of Toxicology and Pharmacology, Academy of Military Medical
Science, Beijing 100850, China; 3. Tianjin Institute for Biomedicinal Research, Tianjin 300384, China)

Abstract: Objective

folk medicine used for the treatment of cancer. Methods

To investigate the antitumor constituents from Schefflera venulosa, a Chinese
Bioactive fractions were obtained from the crude
extract of S. venulosa, and the chemical constituents of the fraction were investigated to obtain pure com-
pounds by the combined use of column chromatography over Sephadex LH-20 method. The structures of
the obtained compounds were elucidated by spectroscopic method and the antitumor activities were assayed
using mouse tsFT210 cells and K562 cell line by flow cytometry and SRB method. Results Nine pure
compounds were isolated from the bioactive fractions of the crude extract of S. wvenulosa and they were
~ identified as 2-hydroxy-3-(phenylaminocarbonyl ) naphthalene-1-azobenzene ( I ), chrysophanol (I ), 2,
6-dimetmoxyl p-benzoquinone ( H ), n-hexadecanoic acid (I ), n-stearic acid (V ), n-hexacosnic acid
(W), stigmasta-4, 22-dien-3-one (VI), 3B-hydroxystigmasta-5, 22-dien-7-one (VI), B-sitosterol (KX ),
respectively. Among them, I and I inhibited the K562 cells with IC; (52.50 and 25.50 pug/mL), re-
spectively, and compound I inhibited the cell cycle of tsFT210 cells at the G,/M phase. Conclusion
Compound 1 is a new natural product named as 808 Scarlet and I — VI are isolated from S. venulosa for
the first time. The antitumor activity of compound I has been found first. Compounds I — N provide the
first example of antitumor constituents of the same plant.

Key words: Schefflera venulosa (Wight et Arn. ) Harms. ; azo compounds; quinone compounds; fatty

acids; antitumor activity

% Bk 88 B % Schefflera venulosa (Wight et
Arn. ) Harms, X Z LM%, EAMBBEREHE
W, ISR TFRERORTRX AREYEER
B B IE % R IT MR S mE R
FE X3 3 [E 79 B $AHE 24 F AR M 21 40 e S 39 40 4l 50 A
HRATHESNNFED ZAEREEEERY R
A B2 B4 40 I JE) 3513 461 F 40 e SR BETE T, B E A
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Fig. 1 Chemical structure
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470 4T 4M R . Mariner API—TOF B FR%{Y . H
7% JEOL INM—ECP600 % #% R 347 {0 52 . Phar-
macia /> 7] Sephadex LH-20 fM1F §®EA TS /=
3 AR H(10~40 pm), EEFEREFEAR=
EPICS®XL Y3 41 ig 1% . Hyclone 4 #] (Cat. No.
STF721) # 4 4 Ifl # (FBS) 1 Gibcobrld 4% & )
RPMI—1640 T3 . Sigma 24 ] B BLAL 7 0E
Propidium lodide (P1) I Triton X—100 7= 5 . % Bk
BEETI99F 11 ARBEZHEHEHX, B LR
HRKED S HBELEE.
2 REEHE

TR TR LR 2. 0 kg BioE, FH 90X L BF
FREBE IR AHEBB B ZLEK HEE
FHRER 3 W AR 18. 0 g 7E 100 pg/mL )
JKFT % /R tsF210 400 B 78 T 358 A4 41 i J& 48
HTE 0 E P AR A RE S H(250 @) B R A
B3, A R 2, AR B A T EE- R 4
BEGE, AESHG . BERK R B 6 16
WA Fr-1~6, BMASLERENR, # € Fr-1,
Fr-2 #1 Fr-3 NiGEE 4. A5 Fr-1,Fr-2 il Fr-3
43 5\ % 1F M S HA B JBE Al Sephadex LH-20 R & 4
BIESTEBELEY NFr-1 BALAY I (8.0
mg),Fr-2 84L& ¥ 1 (8.0 mg), V (10.0 mg), V
(15.0 mg). V1 (22. 0 mg), VI (8.0 mg) Fl X (70.0
mg),Fr-3 8449 I (4.0 mg) FIVI(9. 0 mg),
3 HEHMEE

REY 1 AEH RS EM) mp 249~250
‘C yHR Positive FAB-MS F m/z 368.139 445 B #
SFFEFEMAH], 5H4HFHCH,NOMHF
G5 :368.139 3,[M+H]*), H UV(CHCI)¥
REAE 258 nm(lge 2. 20),495 nm(lge 2. 06,523 nm
(Ige 2. 0ODAH BT #A T FPAIREEEFH
RS AR R . IR(KBr)HEEL 673 e ™' 4b 44 H B
ek, 7E] 595,1 495,1 446 cm ™ 4b 45 B R F A 4
E TR WL

'H-NMREFEFERFRAH 15 M FEES,
BC-NMR 2R 7E 8110~160 KR M 22 Al
S-SRI FHIIARRERE. RiE
'H-'H COSY (% 1) .HMQC K DEPT ## il {k &
I AERNRBAREFFEAf B, — 42
BAERFEHO KB AHABRESAFERT
EE(7.74,d,J=17.7 Hz,H-2",6";7.52,dd , J =
7.9,7.7 Hz,H-3",5";7.33,dd,J=7.7,7. 7 Hz,H-
4,6 MEBREE (S 141.8,C-1";117.7,C-2", 6";

129.8,C-3",5";127.4,C-4"; EWi B @5 5 M EFHF
BFEEG7.82,d,J=7.7 Hz,H-2',6' ;7. 40,dd,
J=7.9,7.7 Hz,H-3',5';7.15,dd,J=7. 3,7. 3 Hz,
H-4'),6 3555 (5 138.5,C-17;120. 5,C-2 ,6' 5
128.9,C-3',5'3124.1,C-4') s K C B & 4 N FF
FFEEG7.76,d,J=7.7 Hz,H-5;7. 46,ddd,
J=17.5,7.4,1.1 Hz,H-6;7. 64,ddd ,J=7.7, 7.5,
1.1 Hz,H-7;8.46,d,J=8.0 Hz,H-8),6 ™% {z
2 (F 1, HMBC i#%(F DWIEL T ER#ERM. [
B, AR #E H-4 (8 9.00) 5 C-2,C-5,C-9,C-11 (8
177. DZ AL K& H-8 5 C-1,C-6,C-10 Z ] & 2|
# HMBC MXE5AE 1 KE 2 &R, H—F
S BARE R Wit — B 5 i (B 2),
H 0

2 LAY INEHRRE
Fig.2 Structural fragments of compound 1

£ HMBC &M+, At A M B LR TS
Fr D E Bk BB IR 2 1 IR BT A R AR
S B R & A T A 2R A% . 7E HMBC %
B RFHX B — A RHE T (3 1.62,s, NHD 5
Wi B ki 2,6 MBI F (8 120. 5) MR, & B 44t
6T A T R R ROUC, HE T T B 5 A i DCC-1D)
W B R AR BRI S B RIE S T
LAY I PR BRERAUNSNES 2 MERRT.
R XA Y EIEEFIE EERB A SFEHD
(C-1 D@ EEME . ERB NS FLED.
HOLHERTL S | G 2- 853 BRI AE-1-
18 & % #-Z5 [ 2-hydroxy-3- (phenylaminocarbonyl )
naphthalene-1-azobenzene 1, % {b & ¥ b — # X &
YL RBHEER 1,

WEY T BEBRRE &, 2 FRCisHiO,,
IR &% ecm ;3 058, 2 924 (OH), 1 676 (C=0),
1628(C=C),1086(C-0), UV A&% (lge); 258
(2.72), 288 (2.54), 433 (2.47), 'H-NMR (600
MHz,CDCl;)8:12.13(1H,s,OH-2'),12. 03(1H,s,
OH-1),7.83(1H,dd,J=6.7,1.1 Hz,H-5),7. 68
(1H,d,J=8.4 Hz,H-6),7.66 (1H,s,H-4),7. 30
(1H,dd,J=8.4,1.1 Hz,H-7),7.11(1H,s,H-2),
2.47(3H,s,CH;) . A b3 5 ok aRE — B0, &%
BEAEY 1 HRER.
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£1 4&% I K'H-NMR(600 MHz) §1*C-NMR
(150 MHz) # & (5,CDCIL;*)

Table 1 'H-NMR (600 MHz) and “*C-NMR (150 MHz)
data for compound I (§, CDCL*)
' HIH HMEC:)
g du(J in Ha) _—
Cosy® 2Jcu 3Jcu
1 - 130.4s
A - 162.0's
3 - 126.0s
4 9.00,s,1H 148.0d C3 C-2,C5
5 7.76,d,1HU=7.7 H) H-6,H-7  131.0d C-4,C-7,C9
6 7.46,ddd,1H(J=7.5,7.4,1.1 Hs) H-5,H-7,H-8 126.7d C-8,C-10
7 7.64,ddd,1H(J=7.7,7.5,1.1Hz) H-5,H-6,H-8 131.4d C-5,C-9
8 8.46,d,1H(J=8.0 Hz) H6,H7 12164 C-1,C-6,C-10
9 - 135.3s
10 - 126.6's
11 - 177.1s
I - 138.5s

H-3,H-4 12054 C-V,C-35 C-2,6,C4
3,5 7.40,dd,2H(J=7.9,7.7 Ha) H-Z B4 12894 C2,¢ C1,c3,5
4 7.15,dd,1H(J=7.3,7.3 Ho) H-2 B3 1241d G358 C-2,6'

1" - 141.84d

26" 7.74,d,2H(J="7.7T Ho) H3,H4" 1774 C1",C-3,5  C2,6",C4"
3",5" 7.52,dd,2H(J=7.9,7.7 Hz) H-2",H-4" 129.8d C-2",6",C4" C-1",C-3",5"
4" 7.33,dd,IH(/=7.7,7.7T Ha) H-2"H-3" 12744 C3.5 C-28
N-H 11.62,s,1H - C2,-
OH 16.86,s,1H -

a) {5 548 B % F DEPT,PFG 'H-'H COSY,PFG HMQC #1
PFG HMEC M £ R % R. b) F R K ¥ B % 19 £ & PFG
H-'H COSY, # 5RfTRFHXEPEAGFET . OTFTREFERHR
# PFG HMBC # 5 /47 i FH X BB 5

a) Signal assignments were based on results of DEPT, PFG
'H-'H COSY, PFG HMQC, and PFG HMBC experiments. b)
Numbers in colunn indicate protons that correlated with proton on

line in PFG 'H-'H COSY. ¢) Numbers in column indicate carbons

2,6 7.82,d,2H(J=7.7 Hz)

that correlated with proton on line in PFG HMBC spectrum

&Y I EEHIRE &, Z U5 FH, Positive
ESI-MS m/z:169[M+H]", 4 F =& #HCsH,0,.IR
B em™!: 3 061,2 951,2 852,1 695(C=0),1 645
(C=C),1 444,1 324,1 259,1 219,1 111,1 005(C-
0), 88, 617, 448, UV A&% (Ige): 285 (2.76),
'H-NMR & *C-NMR (CDCI,) i ¥ #8 5 SC#k By 2, 6-
CTHREREMNER - MENEEN 2,6 ZHE
X AR

HEYN T RS & mp 56~57 C,Nega-
tive ESI-MS m/z: 255 [M — H] ", 4 F X %
C.sH3,0,. '"H-NMR (600 MHz,CDCl,) 8. 2. 34 (2H,
t,J=7.74 Hz,H-2),2.02(2H, m,H-3), 1. 27 (H-
4~15),0. 88(3H,t,J=6.96 Hz,H-16), 5% %K
EXRAEBRESAHETIMREEF RIE—-,
KERIETSIHER

&YV A aBECRBUR, mp 54~55 C,Posi-
tive ESI-MS m/z: 284 [M]T, 4+ F & H C;sH;0:.
'H-NMR (600 MHz,CDCl;)8: 2. 34 (2H,t,J=17. 68
Hz,H-2),1.62(2H,m,H-3),1. 29(H-4~17),0. 87
(3H,t,J=6.96 Hz,H-18), % 5 SC#k %} B8 % & M 1F
S WAY

LEPV B @ KRS &, mp 70~71 C,Posi-
tive ESI-MS m/z:396[M ], 44 F & KX C,:H:,0,,
'H-NMR (600 MHz,CDCl,)8: 2. 51 (2H,t,J=7.74
Hz,H-2),1.80(2H,m,H-3),1. 36 (H-4~25),0. 85
(3H,t,J=6.24 Hz,H-26), 2 5 XX B4 & HIE
ZHARERS,

WwEaY VL. a4 R4 &, Liebermann-Bur-
chard kW 2P, mp 115~116 C,Positive ESI-
MS m/z:411[M+H]1", 4+ F X R CoH O IR Vil
em™';2 932, 2 866,1 676 (C=0),1617, 1 459,
1381, 1331, 1271, 1231, 1189, 969, 866, 778,
685,512, 'H-NMR (CDCl;,600 MHz)&:5. 72(1H,
s,H-4),5.14 (1H,dd, J=15.1, 8.8 Hz, H-22),
5.02(1H,dd,J=15.1,8. 8 Hz,H-23), 2. 36 (1H,
m,H-2a),2.26(1H,m,H-2b),2.01(1H,m,H-1a),
1.52 (1H, m, H-1b), 1. 18 (3H, s, CHs-19), 1. 01
(3H,d,J=6.6 Hz,CH;-21),0. 84 (3H,d,J=6.6
Hz, CH,-27),0.80 (3H,t,J= 7.4 Hz, CH;-29),
0.79(3H,d,J=7.3 Hz,CH;-26) ,0. 72(3H,s ,CH,-
18), BC-NMR (150 MHz,CDCL)fE S H /B W%
2, LA R BRSSO A SR 4,22-Z0%-3-B1
SACT

&% VI, G 1 4R 45 &, Liebermann-Bur-
chard & i & HMH: ,mp 150~152 C,Positive ESI-
MS m/z:427[M+H1", 2 F 3 HCHis0; . IR Vime
em™':3 339 (br,OH),2 957,2 869,1 673(C=0),
1460,1378,1 327,1 294, 1 224,1 181, 1 059 (C-
05,971,947, 863, 840, 630, 'H-NMR (CDCl;, 600
MHz)3:5. 69(1H,s,H-6),5.17(1H,dd,J=15. 4,
8.8 Hz,H-22),5.02(1H,dd,J=15.4,8. 8 Hz,H-
23),3.67(1H, m,H-3),2.50(1H, m, H-4a), 2. 38
(1H,m,H-4b),2. 24(1H,dd,J=12. 4,10. 9 Hz,H-
8),1.34(1H, m,H-9),1. 20(3H,s,CH;-19), 1. 02
(3H,d,J=6.6 Hz,CH;-21),0.85(3H,d, J=6. 6
Hz, CH;-27), 0. 81 (3H, t, J= 7.3 Hz, CH;-29),
0.79(3H,d,J=7. 3 Hz,CH;-26),0. 70(3H,s ,CH;-
18), “C-NMR (150 MHz,CDCI){E S K IHB W%
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2, UL BRSSO B S5 M S O 5, 22- 0T
Fil-33- P Bk T 0
%2 WAEYIHVIAPC-NMR (150 MHz) ¥ &
Table 2 “C-NMR (150 MHz) data for
compounds VI and VIl

AL VI VI WAL Vi VI
1 35.6 36.3 16 28.8 29.0
2 32.9 31.1 17 55.9 54. 6
3 199. 6 70. 4 18 12.1 12.1
4 123.7 41. 8 19 17.3 17.2
5 171. 6 165.0 20 40. 4 40. 2
6 32.9 126.0 21 21.1 21. 4
7 32.0 202. 2 22 138.1 138.0
8 35.6 45.3 23 129. 4 129. 4
9 53.8 49.9 24 51.2 51.2
10 38. 6 38.2 25 31.8 31.8
11 21.0 21.2 26 18.9 18.9
12 35.9 38.5 27 21.0 21.0
13 42.2 42.9 28 25.3 25.3
14 55.8 50.0 29 12.2 12.2
15 24.2 26. 4

L&Y X K4 R Y &, Liebermann-Bur-
chard R B 408, mp 139~140 C,Z 55 % E %t
B E, BEAETIRREPRIE 2,54
BERBAERE.

4 RELEYHEDEERD

RARNABRAL S BMETRMARESE
AHHED WA THEY | ~ KD RILIRE
tsFT210 20 a1 40 Mo R 3 ol LA T R DL R
HBWAFEEFED B EE AL EIThEts-
FT210 % PT e 6 f5 Wi 40 AR 31 20 97D » 3
K Fl SRB B H A FEM T 1 ~ K 3 K562 40 49 3%
FBIMEER SRRV SY T, 0 X K562 41 H
P B E B AR K ICfH 4 510 52. 50
25. 50 pg/mL,4L-&¥ N 7 30 pg/mL B X tsFT210
HHEA —EW Go/Gy 3 416 ¥, HAE 100 pg/
mL B AR EBIR A G,/M B3 8 F0 40 M o 1 i
SEEGER D, AR UEYRBRHRE .

£3 4AHVINRILRS (sFT210 4 M E W&
MAMATHEm
Table 3 Effects of compound IV on cell cycle inhibition

and apoptosis in tsFT210 cells of mice

as R E i HH AR/ %
/(pg+ml™D  F/% G/Gy S G2/M
pagiit — 1.86 30.5 55. 4 14. 1
v 0.1 1.80 29. 4 56. 1 14.5
1 1.84 31.4 56. 4 12.2
10 1.96 30. 6 56. 7 12.7
30 1.81 35. 6 53.0 11. 4
100 9.76 16. 3 29.0 54.6

5 itig
SEREIRBEHRE-I-BARE-FE(DAEL
808 JELT (808 Scarlet)!'1, { 20 H L ¥IfE N4 o e
P KES B EAERR=Y PR RLRE, A CE K
TRIE LS YHELEE. EXLEDHRTH
HH M EE M P ER RS Y T (2,6-—F
SRR S B F A R X T
RUBSYOT R EERER S, L EXH#ET
R RS, KRB R AN EN T A RSN
Xt 3 ANEBEWMBHRORRY NV ~V, RFE+
AER(VOEEEE, RESHA FHIKER X,
RS HA. LB ERABREEEHEY
AEBBLEY 1~V IR L ~ N Y
T TR M R AT B IR TE , bR B AR 4 R B
B LR YT REAE ) R (R A SR AL T AR A B SE IR IR
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