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380; 4 NaOAc: 276, 341; NaOAc/H;BO; : 268, 335,
KRG L UV BESHAD Y —B. IR w2
(em~1): 3 435 (OH), 1 654 (CO), 1 612, 1 599,
1502, 1 445 (¥ ¥ ). 'H-NMR (DMSO-d;, 8):
3.18~ 3.52 (6H,m, H-2"~ 6", 3. 74 (1H, m, Cs-
OH),4.55(1H,m,C,~OH) 4. 99(1H,m,C5-OH),
5.07(1H,d,J=17.5 Hz, H-1"),5.32 (1H, m, Cy-
OH),6.44(1H,dd,J=8.5,2. 5 Hz,H-3',5'),7. 94
(2H,dd,J=8.5,2.5 Hz,H-2',6'),10. 31 (1H, s,
C,-OH),12. 94(1H,s,C,-OH), *C-NMR (DMSO-
der8):163. 67(C-2),102.79(C-3),181. 63 (C-4),
161. 41 (C-5),98. 77(C-6),164. 06 (C-7) , 93. 88(C-
8), 157. 24 (C-9), 103. 66 (C-10), 121. 16 (C-1'),
128.33(C-2,6'),115. 88(C-3',5'),161. 07(C-4'),
99.91(C-1"),73. 06(C-2"), 76. 39(C-3") , 69. 55 (C-
4"),77.12(C-6") Wk L B R 5H# FR-7-O-B-D-H &
B IRE L A VN E A E-T-0-B-
D-H &R .
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BEHAGEZEOHRSHBEEREE 1B MHEENZERLS

5 9,2 %45,.% W.oaixA. Byt E.9sek
(hEESP¥E PEBMERXEGWHALR, L 100050

% E:BH BFREM K Macaranga adenantha ¥ L B4 3T E O B EARBEME 1BPTPIB) M H E
AMBAREESERE. FE FERNERCQESBLEY, AEEESHEE TSN 3 Lk BT HN
MTT BEWMERS Y PTPIB MBI BHANAREEN. R MNEHAZERBRYTHBHE 8 MEW.25%
EXFHEM(IPZBHEFHERN.P-ZBEFHREMPRE(D).38,28-ZFH-12-B-FBREV).
20,38 "R EFHBR (V). IB-ZBEEE-11-5-FBURSE-28, 13- REE (V) 3p-Z B R %110, 120-FF A -F R -
28, 13- S (VD) 3p-O-Z B AWM BR (D, &% 1. V. V. Vi H PTPIB B#) 1Cs 4 B K (7.24+0.3),
(12. 4£5.5), (6. 24:0. 9, (7. 6 1. 7) pg/mL, B & 46L& Y H JUF 8 40 A ICso 3y K F 10 pg/mL. i 8 1
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Abstract: Objective To investigate the chemical constituents of Macaranga adenantha, and assay
protein tyrosine phosphotase 1B (PTP1B) inhibitory activity and cytotoxicity to human cancer cell lines.
Methods

matography were used to separate and purify the chemical constituents. The structures were elucidated by

Column and preparative TLC techniques over silica gel and Sephadex LH-20 column chro-

spectroscopic methods. PTP1B and several human cancer cell lines were used to evaluate bioactivities of
the compounds by enzymology methods and MTT methods, respectively. Results Eight compounds were
obtained and their structures were identified as: oleanolic acid ( I ), 3B-acetoxy-olean-12-en-oic acid (1),
3B-acetoxy-olean-12-en-28-oic acid methyl ester (I ), 3B, 28-dihydroxy-12-en-olean (I ), 2a, 3B-dihy-
droxy-12-en-28-oic acid (V ), 3B-acetoxy-11-en-olean-28, 13-olide (VI ), 3B, 28-dihydroxy-12-en-olean,
12a-epoxy-olean-28, 13-olide (VI), 3B-O-acetyl aleuritolic acid (V). Compounds I, N, V, and VO
showed PTP1B inhibitory activities with ICs, (7.240.3), (12.445.5), (6.24+0.9), (7.6+1.7) pg/

mL. respectively. IC; of all compounds against several human cancer cell lines were larger than 10 pg/

mL. Conclusion

All compunds are isolated from plants of Macaranga Thou. for the first time. Com-

pounds I, N, V, and VIl are PTP1B inhibitors. All compounds are inactive against several human cancer

cell lines.
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JEM KR Macaranga adenantha Gagnep. & KB
FHEK LA AR B AE Y, TR, ® 3~10 m, = F
RESHKPER. A RMEEE. AR,
1L/ Macaranga Thou. HYKRHEEE . BXHL
¥R REL AR BILAEY T HRE—
BRI AR L RSN B A
FEB LA =R RS R IR AT E R KA

RGBERMPRME. I THAREFEEREHA

PRBEWEHNLEY, EARER FHTHHE
T EEMNEAERSH T TOEHE NP LE
BIASAN=ZWRLEY . HPH 4 MESYHER
B EMB:ME IB(PTPIB)E —EHM&IER .
1 LE5HH

Agilent 1100 SL B F Bt %X (AL & APPI fI
ESI B-F#) ,Inova 500 M BREIEHRL, X T4—100x
B s I AN B RE B (160~200 B) R H#E
GIERRY N ERGELT HE. BHAGHE
B W, 2 THMAL R H TRHEE.
2 RESHE

T B JE AR 8. 1 kg, 95 % ZBEM
FERE 2 KB 40 min) 5B FH A 95% Z B
B FARE 1 K (2 h), 4875 5 BB A A £ (o] 6 4R B o
ZHKEZAIEQN, RABSAR—B, &8 %
HBRBEERE0eg. RERBAKBRER, UER
ZERZEH S FE B 51. 3 g BERR Z PR U I RE I
HE(160~200 B2 B, AMB-BRZE N
A G, R AR A, A I 4 B LAY R AR

BB 17 MBS . HPE A UE BB
MZB(50: D] 1 g BW4Ef5, AAMBE®, A
BEYRS, AR ERESALEY T (46 mg);
B2 AHMB-BERZEE36: 1D]2.1 g AMBE
AW I A B R B YR8 B 4L 4 VI (65
mg); 4 FoAMBE-BERIEGBO: D]0.6g A
WMBABYES, FHOBBRREREGIAECR
KA AR RARRERES B AMB-BERZ
FE30: DEBBALAEY I (17 mg) ; A B F
YHERGHEERAES B, AMB-BRZEEO
DREFBILEH V(O mg) . 5 6 ¥ A MEE-K
BMZEROA5: D35 g AMBAEDES, ARk
HaEsE, AmB-ERZEEQ2 : DRSS
EYIVI(6.5mg) 58 7 B4 [ BE-BE MR LR (10
D133 g AMBAREYED, BRAAMERE %%
BB K, LaEnRARREAESE, AN
BE-BEBRZ R (9 : DYEHBRIN (8 mg), 5 8 #4r
(AMM-BERMZEE(7: D42 g ABKEBED S,
AMBE-R-FMmG:5: DER, BEAEAN,
EHBR 4B, HPE 282 1.3 ARERHESR
AR, AWMB-BERZEG: D, kEBALEY
V (150 mg)#1 I (70 mg).,
3 kR

EYW 1 . HE%RCEHB-BERZE) mp >
300 'C, MS.'H-NMRHI"C-NMR ¥ %4 5 5 %
REmEE—8",

EY 1. AasECAMEB-BRZE),mp
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248~250 C, (+)ESI-MS m/z:521[M+Na]l*,
439[M-CH;COO]* ., (+)ESI-MS? m/z (521):[M-
COOH + Na + HJ*, 'H-NMR (CD,COCD;, 500
MHz)$: 0. 80(3H,s,CH;), 0. 85(3H,s,CH;),0. 86
(3H,s,CH;),0. 91(3H,s,CH;),0. 93(3H,s,CH;),
0.96(3H,s,CH,),1.18(3H,s,CH;), 1. 98 (3H,s,
CH,),4.44(1H,dd,J=11.5,5.5 Hz,H-3), 5. 23
(1H,t,J=3.5 Hz,H-12), *C-NMR(CD,COCD;,
125 MHz) & 38.8(C-1), 24. 2(C-2), 81.0(C-3),
38.3(C-4),56.0(C-5),18.9(C-6),33.5(C-7),
40.1(C-8),48.3(C-9),37.7(C-10),23. 7(C-11),
122.9(C-12),144.9(C-13),42.5(C-14), 28. 4 (C-
15),24.1(C-16), 46.8(C-17),42.2(C-18),46.8
(C-19), 31. 3 (C-20), 34. 4 (C-21), 33.3 (C-22),
28.4 (C-23),17.1(C-24),15.7 (C-25), 17. 6 (C-
26),26.2(C-27),178.8(C-28),33.3(C-29),23. 8
(C-30),170. 7(CH,CO-),21. 0(CH,CO-), LA k¥
5 3p-ZBEFHEmREE -,

HEY L. BB % (EHB-BERZEE),mp
214~217 'C, MS,'H-NMR,“*C-NMR¥#E 5 38-Z
BEE PR R B — 3.

&Y N . HEHEKCHMBE,mp 208~210
‘C, (+)ESI-MS m/z:465[M +Na]", 'H-NMR
(CD,COCD;, 500 MHz)é: 0. 81 (3H,s,CH,), 0. 91
(6H, s, 2CH;), 0.98 (3H, s, CH;), 0.99 (3H, s,
CH,),1.01(3H,s,CH,), 1. 21 (3H,s,CH;), 3. 17
(1H,br.d,J=8.5 Hz,H-28),3. 36 (1H,d,J=5.0
Hz, 3-OH),3.42(1H,t,J=3.5 Hz, 28-OH), 3. 52
(1H,dd,J=10.0,5.5 Hz,H-3),5. 21 (1H, t,J =
3.5 Hz,H-12), *C-NMR(CD,COCD;, 125 MHz)§:
38.8(C-1), 27.5(C-2), 77.9 (C-3), 38. 9 (C-4),
55.5(C-5),18.5(C-6), 32. 8 (C-7), 40.0 (C-8),
47.9(C-9), 37.0(C-10), 23.6 (C-11), 122. 2 (C-
12),144.9(C-13),41.8(C-14),25. 7(C-15), 22. 2
(C-16), 37.1(C-17), 42. 6 (C-18), 46. 8 (C-19),
31.0(C-20), 34.3(C-21), 31.3 (C-22), 28.0 (C-
23),15.7(C-24),15.3(C-25),16.5(C-26), 25.7
(C-27),68.5(C-28),33.0(C-29),23.0(C-30), LI
E¥E S 38, 28- T 5 F-12-4- 55 R e 4B —
HUo,

EYV AEMK(BEBZEE) ,mp 257~259
‘C, MS,'H-NMR, “C-NMR¥(E 5 20-33- & ¥
BRI —B,

eV .8 EHE(RER),mp 232~234 C,

(+)ESI-MS m/z:519[M+Nal*,497[M+H]".
'H-NMR (CD,COCD;, 500 MHz) &: 0. 89 (3H, s,
CH,), 0. 90(3H,s,CH,), 0. 94 (3H,s,CH;), 0. 99
(3H,s,CH,),1.01(3H,s,CH,),1. 07(3H,s,CH;),
1.16(3H,s,CH,),2. 02(3H,s,CH;) , 4. 48(1H,dd,
J=11.5,5.0 Hz,H-3),5.50(1H,dd,J=10.5,3.0
Hz, H-11), 6.12 (1H, d, J= 10.5 Hz, H-12),
BC-NMR(CDCl;,125 MHz)§:37. 9(C-1),23. 3(C-
2),80.6(C-3),37.8(C-4),54.8(C-5),17.5(C-6),
34.3(C-7),41.4(C-8),53.1(C-9), 36.3(C-10),
135.7(C*11),127.2(C-12),89. 7(C-13),41. 6 (C-
14), 25.4(C-15), 21. 3(C-16), 44.0(C-17), 50. 5
(C-18), 37.3 (C-19), 31.4 (C-20), 31.1 (C-21),
27.1(C-22), 27.7(C-23),16.0(C-24), 18.0 (C-
25),18.2(C-26),19.0(C-27),180.0(C-28),33.3
(C-29), 23.5 (C-30), 170.9 (CH,CO-), 21.3
(CH,CO-), M E¥iE S 33-Z B - 11-1%-F R
e-28,13- I EE EIE — B2,

AP . AEKEKGEER) mp >300 C, (+)
ESI-MS m/z: 535 [M + Na]*., 'H-NMR
(CD,COCD;, 500 MHz) &' 0. 86 (3H,s,CH,), 0. 88
(3H,s,CH,),0. 98(3H,s,CH,),1. 00(3H,s,CH,),
1.05(3H,s,CH;),1. 08 (3H,s,CH;),1. 17 (3H,s,
CH,), 2.00(3H,s,CH,CO-), 3. 01 (1H,d,J=3.5
Hz,H-12),3.07(1H,dd,J=4.0,2.0 Hz,H-11),
4.48 (1H,dd, J=11.5,5.0 Hz, H-3), *C-NMR
(CD,COCD;, 125 MHz)§: 37. 8(C-1), 23. 3(C-2),
80.1(C-3),37.8(C-4), 54.4(C-5), 17.5(C-6),
31.1(C-7),40.7(C-8),49.5(C-9), 36. 6 (C-10),
52.2(C-11), 56.9(C-12), 87.0(C-13), 41.5 (C-
14), 26.8(C-15), 21. 4 (C-16), 43. 8 (C-17), 50. 8
(C-18), 37.8(C-19), 31.4 (C-20), 34.2 (C-21),
27.3(C-22),27.3(C-23),15.9 (C-24), 16. 8 (C-
25),18.5(C-26),19.9(C-27),178.7(C-28),32.7
(C-29), 23.3 (C-30), 170.1 (CH,CO-), 20.4
(CH,CO-). ML LEFIES 3B-Z Bt & E-110,120-3F
H PR bE-28, 13- N BR BRI — 3T,

EYI. AEEH(AHB-BERIE),mp
288 ~ 290 C., (+) APPIMS m/z: 439 [-
CH,COO-]", 'H-NMR (CDCl;, 500 MHz) 8. 0. 85
(3H,s,CH3),0. 88(3H,s,CH;),0. 91(3H,s,CH;),
0.92(3H,s,CH;),0.94(3H,s,CH,), 0. 95(3H,s,
CH,), 2. 04 (3H,s,CH,), 4. 47 (1H,dd, J=10. 5,
5.5 Hz,H-3),5.52 (1H,dd, J= 8.0, 3.5 Hz, H-
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15),11.55(1H, br.s,COOH), “C-NMR (CDCl,,
125 MHz) 8 37. 3(C-1), 23.4(C-2), 80. 8 (C-3),
37.6(C-4),55.6 (C-5),17.3(C-6), 40.7 (C-7),
39.0(C-8),49.0(C-9),37.9(C-10),18.7(C-11),
33.3(C-12),37.4(C-13),160.5(C-14),116. 8(C-
15), 31.3(C-16),51.5(C-17), 41. 4(C-18), 35. 3
(C-19), 29. 3 (C-20), 33.6 (C-21), 30.7 (C-22),
27.9(C-23), 16. 6 (C-24), 26.1 (C-25), 15. 6 (C-
26),22.4(C-27),184.1(C-28),31.8(C-29),28.6
(C-30),170. . 9(CH,CO-),21. 2(CH,CO-). ki k¥
5 3B-O-Z Bt EAMBEREE -

4 FEMEREE

BRERETESRGFSHERIREREREYH
N, ERGSRESESRAP R RZEREY 1
(IRS-DHHF L EEH T 38 o B & MBI
. FE/E X% PTPIB Wi = #MAmEE. B,
PTPIBME MBS EKES EESEFHEEMN
YERI SR AL & RMER . BET,PTPIB ER
RS EBEANEERAZ—. AITIREE
PTPIBMEE®MN XA, AFRIEART
PTP1B W#H MH R IRR A YR E RGN, EE X
MBI R FHBH L LS Yk PTP1B #§Ii& #
HITTRHE, ERALEY 1. V.V IEERIFE
M, 2 B0 B B (ICs) 43 B A (7.2 £ 0.3),
(12.4+5.5).(6.24+0.9).(7.6+1.7) pg/mL, 4k
AP UM I REXBEHABEE. WELEH 1.1,
I.V,V IR IEREEERERTEZH,3 L
MEERE BN =AY 1.V V)ERIF
BIEHE, T 3 MM BRER BN =ULEY 1.
ID¥RFZIEHBIEME, UL 3 MR EER KA
&% PTP1B MEIE K L FEA,

A5 RAMTT g 1.1, 0,V
BEAT T PO 35 75 A B0 20 S (A549) | T 40 2 (Bel-
7402) 145 5 40 M (HCT-8) Bk B i 1 , K L EATHY
HBR W E (C) KT 10 pg/mL, HHEHE

OO~ DD~~~
§

&’ # F &
9

&~~~ P~~~

BB TS

References:

[1] Delectis Florae Reipublicae Populatis Sinicae Agendae
Academiae Sinicae Edita. Flora Reipublicae Popularis Sinicae
(P ERAYE) [M]. Tomus 44(2). Beijing: Science Press,
1996.

[2] Lin J H, Ishimatsu M, Tanaka T, et al. Structures of
macaranins and macarinins, new hydrolysable tannins pos-
sessing macaranoyl and tergalloyl ester groups, from the
leaves of Macaranga sinensis (Baill. ) Muell. -Arg. [J].
Chem Pharm Bull, 1990, 38(7). 1844-1851.

[3] LinJ H, Nonaka G, Nishioka I. Isolation and characteriza-

tion of seven new hydrolysable tannins from the leaves of
Macaranga tanarius (L. ) Muell. et- Arg. [J]. Chem Pharm
Bull, 1990, 38(5): 1218-1223.

[4] Sultana S, Ilyas M. Chromenoflavones from Macaranga in-
dica [T]. Phytochemistry, 1986, 25(4); 953-954.

[5] Hnawia E, Thoison T, Gueritte F, et al. A geranyl substi-
tuted flavonol from Macaranga vedeliana [J]. Phytoche-
mistry, 1990, 29(7).: 2367-2368.

[6] Schuiiz B A, Wright A D, Rali T, et al. Prenylated fla-
vanones from leaves of Macaranga pleiostemona [J]. Phyto-
chemistry, 1995, 40(4); 1273-1277.

[7] Anjaneyulu A S R, Reddy D S K. Cyclopeltenyl acetate: a
novel tetracyclic triterpene from heartwood of Macaranga
peltata Muell. [J]. Indian J Chem, 1981, 20B(12): 1033-
1036.

[8] Takahashi H, Iuchi M, Fujita Y, et al. Coumaroyl triter-
penes from Casuarina equisetifolia [J]. Phytochemistry,
1999, 51(4): 543-550.

[9] YuDQ, Yang ] S. The Handbook of Analytical Chemistry
(¥4 FEM) [M]. Fascicle 7. Beijing: Chemical Indus-
try Presé, 1999.

[10] New W D, Benson M, Heftmann E. The location of the
methylol groups in sapogenol C and erythrodiol and its
biosynthetic significance [J]. Phytochemistry, 1981, 20(9):
2299-2300.

[11] Kojima H, Ogura H. Triterpenoids from Prunella vulgaris
{J]. Phytochemistry, 1986, 25(3) . 729-733.

{12] Chavez M 1, Delgado G. Isolation and relay synthesis of 11a-
hydroperoxy diacetyl hederagenin, a novel triterpenoids
derivative from Serjania triquetra (Sapindaceae). Biogenetic
implications [,Q. Tetrahedron, 1994, 50(13);: 3869-3878.

[13] Iwamoto M, Okabe H, Yamauchi T. Studies on the cons-
tituents of Momordica cochinchinensis Spreng. ¥ . Isolation
and characterization of the root saponins, momordins 1, I
and ¥ [J]. Chem Pharm Bull, 1985, 33(1): 1-7.

[14] Razdan T K, Harkar S, Kachroo V, et al. Phytolaccanol and
epiacetylaleuritolic acid, two triterpenoids from Phytolacca
acinosa [J]. Phytochemistry, 1982, 21(9); 2339-2342.






