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Chemical Constituents in the Roots of Calophyllum membranaceum Gardn.
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Abstract: Eight compounds were isolated from the roots of Calophyllum membranaceum Gardn using sili-
ca gel column chromatography and sephadex LH —20 chromatography, et al. Their chemical compounds
were determined to be Friedelin ( T ), Canophyllol ( I ), Epi-friedelinol (Il ), 3, 4-dihydroxybenzoic
acid (IV), Amentoflavone ( V), 7-dihydroxycoumarin ( VI), Marmesinin ( VI), Nodakenetin ( VIl)
on the basis of comprehensive spectroscopic analysis and chemical method. Compounds VI, VI and VI
were firstly isolated from this plant.
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WGP o B T 8 MEE W AR
(1) MEERmE (10) . ARfem (1D, 3, 4-2%
HOERIR (V) ., B (V)| 7585 E
TR (VD) SEERTEAE (VD) RS AL RT5A 1 o0
(V) o EHfb A4 VI, VI, VIR R GZAE )
SrER R, PESCHRIRE, HERBEWEEYUE
LT IRE R, o SR T R ST T
HAGM RSB o 7- 55 TR AN
P e 4 e 5L P A FE A BT i T M5 R R £, A
EA R A s

I 25508

am 1l peste, SETE, o, 262 ~
263 °C; TLC i, B¢ o =5% 040 ER- £ BEW L,
110 C @ L4 6, B -hwHE e, Liebermann-
Burchard SR BHE, R 0T G i It &9, H-
NMR (400 MHz, CDCly) §: 0.72, 0.87, 0.96,
1.00, 1.03, 1.05, 1.18 (each 3H, s, Me),
0.88 (3H, d, J=6.68 Hz), Itk =iikibay
PRFEES, KL RRAEFE Scmk [6] ik, &k
Bl —2, HbaW 15w ARG E (Friede-
lin) , '

AW BAesds, 28T, 0., 280 ~
281°C ;'H-NMR (400 MHz, CDCL,) @/R7ES0.72
~1.12 Z a4 6 A~ HlEmE (50.72, 0.86, 0.91,
0.97,0.99, 1.12) F11 AWU&RIE (50.88,d, J
= 6.0 Hz) , Iz EY W REEMSRMEY); H
W 83.63 (2H, s) RRZEWIEEH R A,
W EaRBER SRR (6] X AR, SUESUE—3G W
W AL AW R A PR ZH DA R AT 21 JEE 52 I i 8
BN FIR AL TLC KW, =FARRME T RS
PEITRETE, WE 5% MR- W, 110 C B,
RIPE REE I BB -8, Shay I%eE
RS IREE (Canophyllol) ,

el AEsd, SETFEN, 0., 271 ~
272 C; TLC K, B o =5% BIHRIR-Z BV IR,
110 C a6, ZWiAr ik B 6, H-NMR (400
MHz, CDCly) @/RTES0.72 ~1.17 Z[alfg 7 R
IEH 3% (5 0.86, 0.95, 0.98, 0.98, 1.00, 1.01,
1.17) F01ARUEHEE (60.94,d, J = 7.3 Ha),
RoRiZAE YT RE RIS A, 63.73 (1H, d
J =2.4Hz), 948 (1H, s) #RAZMEWIIK
FE A 1SRRI, W L RBdE RSk (10]
YR, EUEBIRERA S, Bk A A S AR
g (Epi-friedelinol) ,

AN B, B%THEm, 6,199 ~
200 °C; ESI-MS (negative mode) m/z: 153 [ M-
H] ;'H-NMR (400 MHz, CD,COCD,) o H &R
L4 ABX B4 ALG(EE67.47 (1H, d, J=2.2
Hz), 7.34 (1H, dd, J =2.2, 8.2Hz) #16.77
(1H, d, J=8.2 Hz), $/RIZIEA L3 PHAL
WEAEEE. ¥ EARBURE S 3CHk [11] xig,
WELGYWN K3, - BEEPB (3, 4-di-
hydroxybenzoic acid)

AWV Ees R (FE, 0, 246 ~ 248
C, HIMT 365 nm FEE, Zn-¥ HCL 8 @K
SR, RGN E A Y, ESI-MS
(positive mode ) m/z: 539 [M + H]*;'H-NMR
(400 MHz, CD,COCD,) W/RH 12 DMFEFRTE
256.21(1H,d,J=1.5 Hz),6.35(1H,s),6.44
(1H,d,J =1.5 Hz),6.62(1H,s),6.70 (1H,s),
6.77(2H,dd,J =2,6.5 Hz),7.15(1H,d,] =9 Hz),
7.68(2H,dd,J=2,6.5 Hz), 7.96(1H,dd,J =2. 5,
9 Hz),8.21(1H,d,J=2.5 Hz), RIS Y
ARG A ; Hp6.21 (1H, d, J=1.5
Hz) #16.44 (1H, d, J=1.5 Hz) HHEEE, It
G5 AR T H AN B IT Y 6 AR 8 i 7. 15
(1H, d, J=9 Hz), 7.96 (1H, dd, J=2.5, 9
Hz), 8.21 (1H, d, J=2.5 Hz) #5514~ ABX
W& &%, 6.77 (2H, dd, J =2, 6.5 Hz)
7.68 (2H, dd, J=2, 6.5 Hz) W 1 4 AA’
BBEA ARG, X2 MEA RGHBEE T A3
WBAIGHY B 3 13.06 (1H, s) 1 13.19 (1H,
s) A HIBIAN HLAY 1 B Db A W 5-OH 15
So W BIRBOEF SCHk [6] xR, AR RE —
B PRSI A Y TR AR TEIZE LA A A1 SR A 0
B B B AR A AZ DU IR AL TLC KA, W% Zn-¥k
HCl W 8, RILPIHE R H I B A5 0L —2,
AL AV % A TEIERZ W ( Amentoflavone )

EWVL BEmEk, BT DMSO, o, 225
~227 °C, 365 nm 2E4MT T B 1 45956, 'H-NMR
(400 MHz, DMSO-ds) /R RHE 5 M ERTIE
£.86.17 (1H, d, J=9.3 Hz), 7.90 (1H, d, J
= 9.3 Hz), 7.49 (1H, d, J =8.4 Hz), 6.75
(1H, dd, J=8.4, 2.2 Hz), 6.68 (1H, d, J=

2.2 Hz) 1 AMERENEE 10.5 (1H, brs);

Hdrs6.17 (1H, d, J=9.3 Hz), 7.90 (1H, d,
J=9.3 Hz) M AB & R4, X2MBEFT
RAMEW 3 N4 NEfES; 67.49 (1H, d, J
=8.4 Hz), 6.75 (1H, dd, J=8.4, 2.2 Hz) #0
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6.68 (1H, d, J=2.2 Hz) WH# L ABX (B4 &
G5, % Lo R somk [12] W, SiEduE—
B W A E Y R TR E R (7-hydroxy-
coumarin ) .

&L |EmER, 5T DMSO, 6, 255
~257 °C, 365 nm EAMT T Wik A5G, Molish L
RLFAYE, R Ak Y vl B b B 2610 &5 H-
NMR (400 MHz, DMSO-d,) WiRH 4 AFHEFHRF
52, 86.22 (1H, d, J=9.5 Hz), 7.95 (1H,
d, J=9.5Hz) Hm AB AR, XEMAE
SERIMLAEY 3 M4 EES; §7.49 (1H, s)
AN6.82 (1H, s) YL TR B 6 fiF 7 AL
WEU; 4.41 (1H, d, J=7.8 Hz) ik
Bt E R TF{E 2, C-NMR (100MHz, DMSO-d,)
TR 87,3 IR IE S5 U LGk RIE S
SCHR (131 b, KB RIS BE — B, WO
VAL AP LT A (Marmesinin) ,

B1 a1 ~ M

Fig. 1 Chemical structures of compounds I-Vll

eIl AEmsER, 5% T DMSo, 6, 189
~191 °C, 365 nm E4MT T B @56, Molish
N A 'H-NMR (400 MHz, DMSO-d,) ZmndtE
RSB RTIHE T A A F R, R R EE S
SCik (14 EXTER, RIRE OGIEEE—2; F
BRI E 5 SRR H YK AR =4 35 TLC, &
WA RfE N R A2, e ey
VA28 RTEAH G ( Nodakenetin)

2 S

2.1 &g, AR

Jos A TCEFIE S AL WRS-1B B EIAH
R BLIG2EAAR T R RB I G IR
Bruker AV400 #; Jfj%{% . Finnigan LC-MS; 4[4}
YEiEAY . Nicolet Nexus670FT-IR B £1 4} 43 6 5% B
Ty Wk A AU R VRO B L BuCHI 4 7l
£4h, HITACHI U-2800,

A AH . Waters 2695 Alliance Empower {4,
TAEW; Sephadex LH-20 (Pharmacia)

R GF254. Merck 23] FEJZMTRERS: &
B,

VAR SER FIB RS RO E, AR I RS
A F B B B B 4 O AL R AR (Calo-
phyllum membranaceum Gardn. et Champ. ), FRAAF
TR A A 2 I L S T R SR
2.2 RMEHE

TSR, BiE, He=70%12L
BEENRARER 3 W, Bk 1 h, JE R B = TR
PREVIRE . MAE&BKIBRSE, WU Ak,
. CIROER. IET AR, 182N ET
B, SREBEDTOLR E & EAE AR TS
B0 Sephadex LH-20 [2 476 7 kA B 4646, 183)
& 1~V
2.3 MR EH SRR

EW L BeEs R, BB TR, 0., 262 ~
263 °C ;'H - NMR (400 MHz, CDCL, ) 8:0.72,0. 87,
0.96,1.00,1.03,1.05,1. 18 (each 3H, s, Me) ,0. 88
(3H,d,]=6.68 Hz) .

e T Aes R, SETa0, 0,280 ~
281 °C ;'H ~ NMR (400 MHz, CDCL, )8:0.72 #1 0. 86
(each 3H,s,H-24 ,25) ,0.88 (3H ,d , J = 6.0
Hz,H-23),0.91,0.97,0.99 #11.12 (each 3H,s,H-
27,26,29,30) ,3.63 (2H,s,H-28),

EWL Bk, ZETAD, 60,,271 ~
272 °C;'H - NMR (400 MHz, CDCL, ) §:0. 86,0. 94,
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0.95,0.98,0.98,1.00,1. 17 (each 3H,s,H - 25,24,
26,29,2728,30),0.94(3H,d, /= 7.3 Hz,H -23),
3.73(1H,d, J=2.4 Hz,30. - H) ,9.48(1H,s,3 -
OH),

&MV Beds, TN, 6,, 199 ~
200°C ; ESI-MS ( negative mode ) m/z: 153 [ M-
H] ™ ;'H-NMR (400 MHz, CD,COCD,) 8:7.47 (1H,
d,J =22Hz,2-H),7.34(1H,dd, J=2.2,8.2
Hz,6 -H),6.77(1H,d, J=8.2 Hz,5 -H),

EMV EEsE, 2B THE, 6,246 ~
248 °C ; ESI-MS ( positive mode ) m/z: 539 [ M +
H]*;'H-NMR (400 MHz, CD,COCD,)8:6.21 (1H,
d,J =2.5Hz, H-6) ,6.35 (1H,s , H-6") ,
6.44 (1H ,d , J =1.5 Hz,H ~8),6.62 (1H,s, H
-3") ,6.70 (1H,s, H-3),6.77 (2H ,dd , J=2 ,
6.5 Hz,H-3"",5"),7.15 (1H,d, J =9 Hz, H -
5'),7.68 (2H,dd, J =2,6.5 Hz, H-2",6"),
7.96(1H,dd, J =2.5,9 Hz,H-6") , 8.21(1H,d,
J =2.5Hz, H-2"),13.06 (1H,s, OH -5),13. 19
(1H, s, OH-5") ,

EWMVL HEMEK, S% T DMSO, 6,225
~227 °C,365 nm EANT T 815 626 %, H-NMR
(400 MHz,DMSO-d,)8: 6.17 (1H,d,J =9.3 Hz,3
-H), 7.90 (1H,d, J = 9.3 Hz,4 - H ),7.49
(1H,d,J =8.4 Hz,5 -H),6.75(1H,dd, J =8.4,
2.2Hz,6 -H),6.68(1H,d,J=2.2 Hz,8 -H),
10.5(1H,br. 5,7 - OH) ,

&P BEmR, 5T DMSO, 6,255
~257 °C,365 nm 2 4MT T B % 655 5%, H-NMR
(400 MHz,DMSO0-d,)8: 6.22(1H, d, J = 9.5 Hz,
H-3),7.95(1H, d, J =0.5 Hz ,H -4),7.49
(1H, s, H-5),6.82(1H, s, H-8), 4.41(1H,d,
J =7.8Hz, Glu-1),

BC-NMR (100 MHz , DMSO-d,)8: 160.5(C —
2),112.2(C -3),144.7(C -4),123.9(C - 5),
125.6(C -6),163.1(C-7),96.2(C -8),155.0(C
-9), 112.2(C -10), 90.1(C -2"), 28.8(C -
3),76.8(C —4'),23.1,21.8 (gem-CH, ), 97.3
(Glu-1),73.5(Glu =2),76.5(Glu -=3),70.0( Glu
-4),76.9(Glu -5) ,60. 84(Glu -6)

&I JEBR, Z% T DMSO, 6, 189
~191 °C,365 nm 48T T W% 5%, H-NMR
(400 MHz,DMS0-d,)8: 6.22 (1H, d, J= 9.5 Hz,
3-H),7.95(1H,d,J=9.5 Hz,4 —-H) ,7.49(1H,
s,5-H),6.82(1H,s,8 ~H),4.70(1H,t,J =6.6

Hz,2' —H),3.27(2H,d,J=9.0 Hz, 3' —~H) ,1.13,
1.15(each 3H,S, 5',6' -H),
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