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Triterpenoids and Flavonoids from the Leaves of Microcos paniculata

FENG Shi-xiu,

LIU Mei-fang, WEI Xiao-yi,

LIN Li-dong’

(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abtract: Ten compounds were isolated from the leaves of Microcos paniculata L. On the basis of spectral data,
they were identified as friedelin (1), arjunglucoside Il (2), kaempferol-3-O-B-D-[3,6-di-(p-hydroxycinnamoyl)]-
glucopyranoside (3), kaempferol-3-O-B-D-glhicopyranoside (4), isorhamnetin-3-O-B-D-glucopyranoside (5), nar-
cissin (6), vitexin (7), violanthin (8), isoviolanthin (9) and isovitexin (10). All these compounds were obtained

from this plant for the first time.

Key words : Microcos paniculata;, Triterpenoids; Flavonoid glycosides

i ( Microcos paniculata L.) M B (Tili-
aceae)fi it - J& (Microcos L)WYy, H M AZy, 7R
FrmeAmt, AERANE, #EHENZ, TS
SRR BRI, BE, BMAR, BAAR, MK
T, W5, B, BIAKHEEY . £ RS A4
R . 7EHALS I PF5E 7 H , Ban-
dara %5 M\ 25 AR 2 o 43 B8 19 8] — A A M B
A8, BEMENH P 5 AMEERLE
Y, R TR EAYEE R LR R R, AT
XA A2 R AT T A BSR4 3UIR
TEH =05 B R A B A
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1.1 ##
T (Microcos paniculata L.) F 2006 4£ 8 H

W5 5 #5:2007-06-05 #5 H 1 :2007-09-11
E2WH T AEFHITRIT E (2005B30101014)%F B
* WBIRFEH Corresponding author

6 HIWWEFI MiiE Eik sy, hhER2EB4E
A R TR AR A T R A o

HAAGERER(100-200 E)RE SEHMA T 4
7=, RAH#E R RR-18 & H A< Nomura Chemical Co.
Ltd. 47=, BB Sephadex LH-20 Jy i # Amersham
Biosciences /A Fl A 7=, T2 ISR B B 5
RERTFRIRI ) A, SOH A B v 2 o 3 ARy
El Merck 2 H A 7=, HE6 335 5 W e S 3R Ik e 1 )2
Fo I W7 T4 5 M T BB I R Al k)
A=
1.2 {358

et Fl Model 341 Polarimeter (3 & Perkin
Elmer 2> A7)0 5 5 2 il £ v SOBUAE £ 15 4O
LC-6 AD/RID-10A( H 7 Shimadzu /A 5 4:7); ESIMS
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F API 2000 LC/MS/MS(E Applied Biosystems 2
AlEFE), HECAWER, HEEEAENE; 'HNMR
F1°C NMR i Bruker DRX-400 EJil S B AR
WD RE (B £ Bruker 2R AE =), LAY 3L RE b
(TMS) A P43

1.3 8. 98

2.0 kg) B E H Tk Z R 3 1K,
F—K48 h, HABKEIN 24 h, AIFLEERE
W, WUEMRSE S 7K 300 ml BB B, KK
Ak (1 500 ml), & A5 (2 500 ml). &R Z PR
(2 000 ml), IF T EE2 000 m)FEHL, 4 HIZE T
JE A ThEER 2 (14.53 ), G (73.53 g), &
Bk ZHE A3 (5.54 g), 1IET #1731 g).

SATZEBGR 3 SR M 438 (100-200 H), &
15-F (10 :0-4: )RS BEVEIL, 13 F1-F5 365 N
43o F1(3.08 g)fTHh ShiA, FH Y-l 2% i oA o i
ERAE, E-FEO: D& ERLEY1
(7.4 mg), F3(9.57 g)& R H {1 (100-200 H),
A5-HEE(95:5-80:20) 86 YEL, 79 F3-A-F3-H
38 ANy, F4(4.50 g) A HE B AE £ (100 - 200
H), &45-HBE95:5-80:20)¥E )/, 3 F4-A-F4-H
8 A, Hif FA-D (0.313 o) BEH: i, HIE
Vel k654 3 (24 mg); F4-G (0.553 g)& A+
i, FEE-KT 3B, BLEY 227 mg), H
RUAZEIHEBROIE, FEERRESLEY 4
(12 mg)F{L&% 514 mg), F5(13.18 g)4& TLC &
WA H B LR LB ARS8

LR ZERFER S F5 A 3H(18.72 9))5 &REIR
T 4rB5(100-200 H), FAj-HEE95:5-70:30)
VA, 74 F6-F13 3t 8 14, F10(5.55 )&
KRB ZEHT 80 H), HEE-7K(30:70-70:30)48 B
Ve, 75 F10-A-F10-F 3t 6 N4>, F10-C £
GBS, FEUE, 54654 6(428 mg); F10-
D AEULIEN, TIEHFEERBLAEDT
(34 mg), F12(2.04 o)L RBUAEMIES0 B)HH,
HIBE-7K (40 :60-70:30)86 FE Y., 7% F12-A-F12-E
3L 5 N4 ; F12-BEBEIRAHE IS5, B
B4L5 9 8(15 mg)F1 9(26 mg),

ETEERERY17.31 o) S KOS =
(100-200 H), S05-HEE80:20-50: 5046 BV,
% F14-F19 3t 6 N34y, F3(1.0 )&% FE R A
e, B K(40:60-60 : 40K B UE IS4k &
#7 10(63 mg).

1.4 £1EE

FZEBE(AK =158 (Friedelin, 1) H &4
REH, BHBETEN, ABETHEE, (o) -16°(c
1.0, MeOH); 7+ F A Cy Hy, O, ESIMS m/z:449
[M+Na]®, 427 [M+H]"; #£'H NMR #1” C NMR
B 5 SCHR[S 19508 i T DG 5 R — 3,

P #{— B #EE [ (Arjunglucoside II , 2)
A4 P ED), [«]f +14°(c 1.0, MeOH); /3 F=X
4 CyHyO,; ESIMS m/z:673 [M+Na] ™, 649 [M-
H] ™, 487 [M-H-glc] ;'H NMR (400 MHz DMSO-
d,):8 0.51(3H, s), 0.66 3H, s), 0.81 (3H, s), 0.82
(3H, s), 0.87 (3H, s), 1.07 (3H, s) 0.511 (3H, s)
3t 6 4~ CHy); "C NMR (Py-d,):d 47.8 (C-1), 68.9
(C-2), 782 (C3), 43.7 (C4), 47.9 (C-5), 18.6 (C-
6), 33.1 (C-7), 40.0 (C-8), 48.2 (C9), 38.4 (C-10),
234 (C-11), 122.9 (C-12), 144.2 (C-13), 42.2 (C-
14), 28.3 (C-15), 23.7 (C-16), 47.0 (C-17), 41.7
(C-18), 46.1 (C-19), 30.8 (C-20), 34.0 (C21), 32.8
(C22), 66.5 (C-23), 144 (C24), 176 (C25), 17.5
(C26), 26.1 (C27), 176.5 (C-28), 29.8 (C-29),
24.0 (C-30), 95.8 (C-1'), 74.2 (C2"), 79.4 (C3"),
71.1 (C4"), 79.0 (C-5"), 622 (C6"),"C NMR ¥
AP E B0 SCHR[81#E Y Arjunglucoside IT 45
X IR—3, B %A A R BT AR 1L .

Ll 5 #}-3-0-B-D-(3, 6-—-(3t 12 E 4 K Bt )-H
% #% & (Kaempferol-3-0-g-D-[3, 6-di-p-(hydroxy-
cinnamoyl)]-glucopyranoside, 3) FE AWK, 40T
AN CH,0,5; ESIMS m/z:739 [M-H] ; '"H NMR
(400 MHz DMSO-d,):6 7.99 (2H, d, J = 8.8 Hz,
H2' 1 H6), 679 2H, d, J = 8.8 Hz, H3' Il H-
5), 6.16 (1H, d, J= 2.0 Hz, H6), 6.38 (1H, d,
J =2.0 Hz, HS8), 7.59 (1H, d, J= 15.6 Hz, H-
8"), 643 (1H, d, J= 16.0 Hz, H-7"), 7.36 (1H,
d, J=152 Hz, H8"), 6.16 (1H, d, J= 15.2 Hz,
H-7"), 7.57 2H, d, J=84 Hz, H2"#l H6"), 6.
79 2H, d, J= 8.4 Hz, H3"F1H-5"), 7.39 2H, d,
J= 8.4 Hz, H2” #1 H6"), 6.86 (2H, d, J =
8.4 Hz, H-3"#15™), 557 (1H, d, J= 8.0 Hz, gl
H-1"), 4.50 (1H, m, gl H3"); *C NMR (100 MHz
DMSO-d,):3 156.4 (C-2), 133.0 (C-3), 177.3 (C-
4), 161.2 (C-5), 98.9 (C-6), 164.3 (C-7), 93.7 (C-
8), 156.6 (C9), 103.9 (C-10), 120.7 (C-1"), 130.9
(C2"), 115.2 (C3"), 160.0 (C4"), 115.2 (C-5"),
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130.9 (C6'), 166.1 (C9™), 166.2 (C-9"™), 113.6
(C-8"), 144.6 (C-7"), 1147 (C8"), 1446 (C-7"),
125.2 (C-1"), 130.2 (C2"), 115.8 (C3"), 159.8
(C4™), 115.8 (C-5™), 130.2 (C6"), 124.9 (C-1""),
130.2 (C2"), 115.8 (C3™), 159.8 (C4™), 115.8

(C-5™), 130.2 (C-6"), 100.9 (glc C-1"), 72.1 (gl
C-2"), 76.9 (gle C-3"), 68.0 (glc C4"), 74.0 (gle C-
5"), 622 (gle C6"), Wit 5ICHK[6 -7 B ML
X, AL E Y o IL & Br-3-0-B-D-(3,6-Z-
(R T e T )- R B T

*1 &% 410 {1 C (100 MHz) NMR 3 (B 7] : DMSO-dg )
Table 1 3C (100 MHz) NMR data of compounds 4-10 in DMSO-d

Position 4 5 6 7 8 9 10
2 156.3 156.3 156.5 163.9 163.3 164.1 163.5
3 133.0 133.0 133.0 102.4 102.7 102.4 102.8
4 177.4 177.4 177.4 182.1 182.2 182.2 181.9
5 161.3 161.3 161.2 161.1 160.0 157.2 161.2
6 98.8 98.8 98.7 98.1 109.1 107.1 108.9
7 164.3 164.3 164.1 162.6 162.5 161.2 163.4
8 93.7 93.7 93.8 104.6 102.7 105.0 93.6
9 156.4 156.4 156.5 156.0 153.1 155.1 156.2
10 104.0 104.0 104.0 104.0 103.0 103.2 103.4
1’ 121.1 120.9 121.0 121.6 121.2 121.6 121.0
2! 130.9 113.5 113.0 129.0 128.5 129.0 128.5
3! 115.2 146.9 146.9 115.8 116.0 115.8 116.0
4’ 160.0 149.4 149.4 160. 4 161.2 162.0 160.7
5! 115.1 115.2 115.2 115.8 116.0 115.8 116.0
6’ 130.9 122.1 122.3 129.0 128.7 129.0 128.5

OCH;, 55.7 55.7

gle 3-O-gle 3-O-glc 3-O-g 8-C-glc 6-C-glc 8-C-glc 6-C-glc
1 100.9 100.8 101.2 734 73.1 733 73.1
2 74.4 742 74.3 70.8 70.7 70.8 70.6
3 76.4 76.4 764 78.6 79.0 78.7 789
4 69.9 69.8 70.1 70.5 70.7 70.6 702
5 715 715 759 81.8 81.7 81.9 81.6
6 60.9 60.6 66.8 613 61.5 61.4 61.5
rha (1—6)rha 8-C-rha 6-C-rha

1 100.9 74.9 74.4

2 703 723 72.2

3 70.6 742 74.0

4 71.8 71.8 71.7

5 683 772 713

6 17.7 18.2 18.2

LI Z= E3-3-0-B-D-E) & #& T (Kaempferol-3-0-
D-glucopyranoside, 4) #FH @K, 0+ FRXH
CyHy0,, ; ESIMS m/z:447 [M—H]" , 285 [M-H-
gle]” ; "H NMR (400 MHz DMSO-d,): 5 8.25 (2H,
d, J=8.8 Hz, H2' 1 H%6'), 6.87 (2H, d, J =
8.8 Hz, H-3' 1 H-5'), 620 (1H, d, J= 2.0 Hz, H-

6), 642 (1H, d, J= 2.0 Hz, H-8), 5.45 (1H, d,
J=76 Wz, gle-H-1), 5.37 (1H, m, gle-H3), 4.29
(1H, br, glc-H-2), 5.09 (1H, m, glc-H-6a), 4.95
(1H, m, gle-H-6b); °C NMR 5 W% 1, k%K
-5 SCHR O 1R 5

RRZEE 3-0-8-D-H & 1 (Isorhamnetin-3-
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O-B-D-glucopyranoside, 5) FH AWK, FHH
C»H,0,,; ESIMS m/z:477 [M-H] , 299 [M-H-
gle—OCH,]” ;'H NMR (400 MHz DMSO-d,): d 7.48
(1H, dd, J= 8.4, 2 Hz, H6'), 6.90 (1H, d, J=
8.4 Hz, H5'), 7.93 (1H, d, J= 2.0 Hz, H2),
6.19(1H, d, J=2.0 Hz, H6), 6.43 (1H, d, J=
2.0 Hz, H-8), 3.83 (3H, s, OCH,), 5.56 (1H, d,
J=7.6 Hz, glc-H-1), 5.12 (1H, m, glc-H-6a), 4.98
(1H, m, glc-H6b), 4.42 (1H, br, gl-H2); “C
NMR ¥ K 1. _FREEE 5 SR 101H0EW & -

RRZFEEX 3-0-8-D-EFMHEH (KM, Narcis-
sin, 6) WEMK, 2FRXN Cy H;, 0465 ESIMS
m/z:647 [M +Na]*, 625 [M+H]", 479 [M +H-
rha]®, 317 [M + H-glu—-rha] ";'H NMR (400 MHz
DMSO-d,): 8 7.50 (1H, br d, J= 8.0 Hz, H6'),

690 (1H, d, J= 8.0 Hz, H5'), 7.84 (1H, d, J=
40 Hz, H2), 6.19(1H, d, J= 4.0 Hz, H%), 6.42
(1H, d, J= 4.0 Hz, HS8), 3.82 (3H, s, OCH,),
543 (1H, d, J= 7.6 Hz, gle-H-1), 4.52 (1H, d,
J=72 Hz, tha H-1), 098 3H, d, J= 4.0 Hz, rha
CH,); "C NMR B#E 3% 1, T3 6 3 A it B i
WEZILEY N7 REE 3-0-3-D-=F/MHH, 5
SCHR[11 B FE AW &

HHIFE(Vitexin, 7) FEAHK, PR, o
FRH C, Hyy 0,05 ESIMS m/z:433 [M+H]", 431
[M-H] , 269 [M— H-Glu]  ; '"H NMR (400 MHz
DMSO-d,):5 8.01 (2H, d, J= 8.0 Hz, H2'#1 H-
6'), 691 2H, d, J= 8.0 Hz, H3'Fi H5'), 6.78
(1H, s, H3), 626 (1H, s, H6); “C NMR % I
F 1o FREIES SCR12]300E —3 .

I
|
’ HO. 0.
0
[le Hot T . O o
y 8" g
4
1 HO ,,,,,, 5 O X
- _OH
v 9% w0 HO . o0 L.
HO‘L*\” oy Wi " on o
CCHoH <O
HQ,, ~ OH
4 Ry=glc, Ry=H 7 Rq=glc, Ry=H
2 5R1=g|C, R2=OCH3 8 R1=QIC, R2=rha

6 Ry=glc-rha, R,=0OCHj;

#3203 (Violanthin, 8) FHEHEK, HFR
A CpH3, 04,5 ESIMS m/z:601 [M +Na] ™, 577 [M—
H] , 413 [M- H- glu]"; '"H NMR (400 MHz DM-
SO-d,):8 7.90 (2H, d, J= 8.4 Hz, H2'fl H6'),
693 (2H, d, J= 8.4 Hz, H-3'f1 H5'), 6.81 (1H,
s, H3), 524 (1H, s, rha H-1), 4.59 (1H, d, J=
9.6 Hz, glc H-1), 3.62 (1H, dd, J= 9.6, 3.2 Hz,

9 Ry=rha, Ry=glc
10 Ry=glc, R4=H

tha H-1), 1.28 (3H, d, J= 4.0 Hz, rtha CH,); "C
NMR $iE &R 1, FREEE 53R [13-14130EY

AN
B o

{3 O F(Isoviolanthin, 9) AR, 41
FH N CyHy 0,5 ESIMS m/z:601 [M+Na] ™, 579
[M+H]", 577 [M-H] ; '"H NMR (400 MHz DM-
SO-d,):d 8.02 (2H, d, J= 8.0 Hz, H2'Fl H®"),
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6.88 (2H, d, J= 8.0 Hz, H-3'f1 H5'), 6.81 (1H,
s, H3), 1.25 (3H, d, J= 4.0 Hz, rha CH,); C
NMR BB ER 1, FRBEE S [14- 1513 RE—
£

S HF (Isovitexin, 10)  HEBKR, 20T
AN Cy Hy 0,95 ESIMS m/z:433 [M + H], 431
[M-H] ; 'H NMR (400 MHz, DMSO-d,): & 7.92
(H, d, J=8.8 Hz, H2', H6'), 691 (2H, d, J=
8.8 Hz, H3'f1HS5"), 6.78 (1H, s, H3), 6.50 (1H,
s, H8); "C NMR $(#E W% 1, LR EdE 530k
[16-171HE—3,

2 GRAE

Er QBRI & A 805, BRI
FIE T EEFE 438, 8 EA R R E T, BBt
J. RAHRERS . Sephadex LH-20 Z5H:f4,i¥% Al HPLC
Jrksressite, NELi. R CERFIE T BEEEEY)
BRI T 2 D=0 8 MR EY, &
b H AL R (NMR F1 ESIMS 58) I 437 S 5 3C
BRECERT LE, S8 T X b G WL 451, 43
SR TCERE ) FICH R 0(2). I3
3-0-B-D-[3,6-Z-(Xf ¥ A i Bz B )] 2 B (3)-
IR By-3-0-B-D-HEHEH (4) F MK 3-0-8-D-
HWEBET ). PR 3-0-8-D-=F M 6). 4
HH @) HROH 8) Rk L O)F R H
10), 10 MEEY R E RN b4 B2

SRS W AR B S B RAR, R
AR 3 P e A 0 e 50 ST R T AR R
Il (Arjunglucoside 11 ) B Nk & ¥, F BF 5 it iE
Arjunglicoside I B4 H 458 i Hi B B 2 BE AL
YERM , BRI AL G Y R A b i E R4
REANR0.1% . BERMLEWRAAL. HE
B, SUTERR. PiR. JiH. DURTE. BE
FEHEMEM, FRER3-0-B-DEF M R
F-3-0-B-D-j % Bl 1 A 15 58 i 30 ] I8 EVB-EA
TR BRI, LY LR TP B — S8 2 2 LA R
B, FRZER 3-0-B-D-EFMHX R LAY
Entamoeba histolytica F\ Giardia lamblia 78 7 KAE A,
x5 E W E R AR, ZEA d - S RZER 3-0-
B-D-EEMH M EH R IE 0.05% . HENRKIT 24
Wi EE S AL C-C BBkE;, RIAF4E
PV, H AT M R E A LA, R
B X CCl, FEF U BT 3 ) T I J 8 IR 1

P, ZEfi o, R SRR ST
COPN: e e i S R U VR E S
0.01% , X EHOMEIRE . REWHRERAK
SREHIHRIE , A S EPT Para 3 (B WLIBYR BE)E
#EP H AT B TR T O RO
Diaz %48 58 FEAE I T 78 A M0 12 H 0 2808 40
MR T Z AR EER™ . Hile, 5%
SR B TR A 2 B BT R
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