5528 %55 6 1) w = it ¥ 5 I W Vol. 28 No.6

2008 4F 12 7 Chemistry and Industry of Forest Products Dec. 2008

BB ERANE T E LS T3

AR KA, E Y BB 2 bR

- % (LYBEAHHRE RAGHLFHMAE, TH &K 210009;
- 2. BHXF PHRARRGHBRP, & J M 510632;
" I 3. AL AL AABAR N AN ELLIRE, & S0 510632)
it

B, NABERGLERIBJITTHRL., 5 B3 11 AMCE M, 1R IE A R A0k 6 4035,
SHERHAARTRRE) SHBEREB(T). 5,3 424453 7-ZFRLAFRA(M) . 5,7,2",4~
WHEEFEA(N), 5-FK-3,7,4-=ZFRLFLE(V) L FEH (VD) EFEF (V) 245k F 7-0--D-wkvh ¥ H#F
(V) KR BEZFHT-0-p-D-traH HHF (X)) AR EF(X)AAE FH (X)), 28k, e U~-X A B RMNZHS T
S BAE AASHI, IV, V VI, X4 HRNZBAS T 5 B,
EEF: EIEMAFZRI;HE;AHLE
th &4 %S :TQ351.0 EEARIRAD A 3EE RS 10253 - 2417(2008)06 — 0049 — 04

YA Ji

Studies on Flavonoids and Coumarins in the Roots of Ficus hirta Vahl.

YA Ji', ZHANG Xiao-qi’”, WANG Ying”’, LI Yao-lan’"’, YE Wen-cai'"*”’

(1. Department of Phytochemistry,, China Pharmaceutical University, Nanjing 210009, China;
2. Institute of Traditional Chinese Medicine & Natural Products,Jinan University, Guangzhou 510632, China;
3. Guangdong Province Key Laboratory of Pharmacodynamic Constituents of TCM and New
Drugs Research, Guangzhou 510632, China)

Abstract ; Chemical constituents in the roots of Ficus hirta Vahl. were studied. Eleven compounds were isolated and their struc-
tures were elucidated as psoralen (1), umbelliferon(Il) , 5,3",4"-trihydroxy-3,7-dimethoxyflavone ( Il ) , norartocarpetin( IV ) ,
5-hydroxy-3,7,4'-trimethoxyflavone( V) , kaempferol ( VI ), astragalin( VIl ) , acacetin 7-0-B-D-glucopyranoside (V) , luteolin
7-0-B-D-glucopyranoside ( IX ) , narigenin( X ) and daucosterol ( XI ) , respectively. Compounds I - X were isolated from this
plant for the first time, compounds I, IV, V , VI, IX were obtained from the genus Ficus for the first time.
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J7IR 252 e 2 A IR AR M5 5 S b T4 (Ficus hirta Vahl. ) AR, B8 B0k . MW bR A B T B R 2
2l K RAR 2558 T, bR 4S5y (2006110601)
1.2 (Y3

X-5 B 5 ikl A A (SRR IE ) 3 JASCO FT/ IR-480 Plus Fourier Transform £1 4% 4% ( KBr JE
F) ;BRUKER AV-400 #% 5 42{ (TMS N #5) ; Finnigan LCQ Advantage MAX JE{%{Y .,
1.3 RX#

FEZ AT HIRERE (48~75 pum I 75~150 pum) S 7 8 AL T 77 s i S GF 5, W J2 T AR A 65 4k
ST BF9E 7 s Sephadex LH-20 % Pharmacia 74 i 72 s ODS HE 47 bHEE Y Merck 24 72 5 7
TR A Al 2 i 43 Hr 4k

2 Jrikmngs

2.1 REMNHSE

HIEEE 9.0 kg ¥y J5 AR/ 2 95 % £ T 5 Y HE ML, o1 s 71 A5 02 (400 g) |, 38 i 7 571 2 B
I3 AR B A O B 3 (40 g) , TR L TEHR 53 (90 g) , IE T BEEB 43 (90 g) /K &R 43 (180 g) o LR LR 43
SR B ZH (RO bi-C MR W, RFLL 100:0~0:100) Sephadex LH-20 #E i A1) Hr (45 @ &
JE B EEY 1 (2000 mg) (I (15 mg) VI(5 mg) X (7 mg) FIXI (100 mg) ; iE T BEER 40 28 0 5
RERCAE E B (05— H B, AR 100:0 ~0:100) ,0DS # )2 Hr ( HEE -k, ARFLL 10:90 ~100:0) |
Sephadex LH-20 HEMAHE 2 M1 %5 ik B 8L &Y M (10 mg) (IV (2 mg) . V (8 mg) V(10 mg) VI
(5 mg) IX (100 mg) ,,
2.2 H#£METE

E T BB R (FE), mp 162~163 °C, ESI-MS m/z: 209 [M +Na]*, 'H NMR ( CDCI,,
400 MHz) &: 7.80(1H,d,J =9.6 Hz,H-4) ,7.68 (1H,s,H-5),7.44(1H,s,H-8),7.69(1H,d, J =
2.3Hz,H-2"),6.83(1H,d,J =2.3Hz,H-3"),6.37(1H,d,J =9.6Hz, H-3), “C NMR ( CDCI,,
100 MHz) §: 160.9(C-2),156.3(C-7),151.9(C-9),146.8(C-2"),144.0(C-4),124.8(C-6),119.8
(C-5),115.3(C-10),114.5(C-3),106.3(C~-3"),99.7(C-8) , LA b %¥s 5 SCHR[S ] il iy 4 & IR =
B —20, MU G T R i 2 (psoralen)

AW REAK A (HFE) , mp 213~215 C ,ESI-MS m/z: 161[M=H] ., 'H NMR(DMSO-d,,
400 MHz) §: 10.51(1H,s,7-0H) ,7.91(1H,d,J =9.5 Hz,H-4) ,7.50(1H,d,J =8.5 Hz,H-5) ,6. 77
(1H,dd,J=8.5,2.2 Hz,H-6) ,6.70(1H,d,J=2.2 Hz,H-8) ,6. 18 (1H,d,J =9.5 Hz,H-3) , "C NMR
(DMSO-d,,100 MHz) §: 161.2(C=7),160.3(C-2),155.4(C-9),144.4(C-4),129.6(C-5),113.0
(€C-6),111.3(C-3),111.2(C-10) ,102. 1 (C-8) , DA %l 5 STl [5 ]z /9 =8 16 o3 g Bt — 2,
B E GG TR I AR A R (umbelliferon )

A I 3 0 R (5 -H A% ) ,mp 260~262 °C ,HCI-Mg Sz i fH P, ESI-MS m/z: 329 [M-H] .
'H NMR ( DMSO-d, ,400 MHz) §: 12.67(1H,s,5-OH) ,7.58(1H,d,J=1.7 Hz,H-2") ,7.49(1H,dd,J =
1.7,8.4 Hz,H-6") ,6.91(1H,d,J =8.4 Hz,H-5") ,6.69(1H,d,J =2.0 Hz, H-8) ,6.36 (1H,d, J =
2.0 Hz,H-6) ,3.86(3H,s,3-0CH, ) ,3.80(3H,s,7-0CH, ), “C NMR(DMSO-d,,100 MHz) §: 177.9
(C-4),165.0(C=7),160.9(C-5),156.2(C=9),155.9(C-2),148.8(C-4"),145.2(C-3"),137.8
(C-3),120.7(C-1"),120.6(C-6") ,115.7(C-5"),115.5(C-2"),105.1(C-10),97.6(C-6),92. 1
(C-8),59.6(3-0CH,),55.9(7-0CH, ) , DI E%¥udli 5 k[ 6 ] fRE M 5,37 ,4- =5 H-3,7- ~H &It
HIRBE— B M E S Ny 5,37, 4 - =R -3,7- “HEILEE (5,3',4 -trihydroxy-3 , 7-dime-
thoxyflavone ) ,

AW IV Tk A (L), mp 230 ~232 °C, HCI-Mg J% i B #, ESI-MS m/z: 285 [M-H] .,
'H NMR (DMSO-d, ,400 MHz) §: 12.70(1H,s,5-OH) ,10.77(1H,s,7-0H) ,10.10(1H,s,4-0H) ,7.77
(2H,d,J=8.8 Hz,H-6") ,7. 14 (1H,s,H-3) ,6.47(1H,dd,J =8.8,2.2 Hz,H-5") ,6. 44 (1H,d, ] =
2.2 Hz,H-3") ,6.41(1H,d,J=2.0Hz,H-8),6.19(1H,d,J=2.0 Hz,H-6), “C NMR (DMSO-d,,
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100 MHz) &: 184.4(C-4),165.9(C-7),164.2(C-4"),163.3(C-9),163.1(C-2),160.3(C-5),159.5
(C-2"),131.0(C-6"),110.8(C-1"),109.1(C-3),108.3(C-5"),105.2(C-10),104.2(C-3"),99.9
(C-6),94.9(C-8) . VI Hds 5 3CHR (7 4B/ 5,7,2" 4" I 52 5 0 i 450 — 30, MUE e 5 IV R
5,7,2" 4~ DY FH F i ( norartocarpetin)

WEYV . wEs i (E - HEE) ,mp 147~148 C ,HCl-Mg J Jij A, ESI-MS m/z: 329 [M+H]"
'H NMR ( DMSO-d, ,400 MHz) &: 12.60(1H,s,5-0H) ,8.04(2H,d,J=9.0 Hz,H-2",6") ,7. 11 (2H,d,
J=9.0Hz,H-3",5"),6.73(1H,d,J =2.2 Hz,H-8) ,6.36 (1H,d, ] =2.2 Hz, H-6),3.85(6H,s,2 x
OCH,),3.80(3H,s,O0CH,), "C NMR(DMSO-d,,100 MHz) &: 178.0(C-4),165.1(C-7),161.4
(C-4"),160.9(C=5),156.3(C-9),155.4(C-2),138.1(C-3),130.0(C-2",6"),122.0(C—-1"),114.2
(C-3",5"),105.2(C-10),97.7(C=6) ,92.3(C-8),59.7( OCH,),56.0( OCH, ) ,55.4(OCH,) . L I-%k
i 5 SCHR[ 8 1 iiE Yy 5-FR 53,7 ,4 - = W AU L B I A a — 30, U e b B Vo 53 8 -3,7 4= H
48 L T (5-hydroxy-3,7 ,4’-trimethoxyflavone ) ,

AWV WK (B, mp 267~268 °C, HCl-Mg 5z i FH M, ESI-MS m/z; 285 [M-H] .
'H NMR ( DMSO-d, ,400 MHz) §: 12.47(1H,s,5-0OH) ,10.77(1H,s,7-OH) ,10. 10(1H,s,4-0H) ,9. 38
(1H,s,3-0H) ,8.03(2H,d,J =8.5 Hz,H-2",6") ,6.91(2H,d,J =8.5 Hz,H-3",5") ,6. 41 (1H,d,J =
2.0 Hz,H-8),6.17(1H,d,J =2.0 Hz, H-6), "C NMR (DMSO-d,,100 MHz) & 175.8(C-4),164.0
(C=7),160.6(C-9),159.1(C-4") ,156.1(C-5),146.7(C-2),135.6(C=3),129.4(C-2",6"),121.6
(C-1"),115.4(C-3",5"),102.9(C-10),98.2(C-6),93.4(C-8) . LI L%4E 5 cmk[5 ] iE i 1l 25 iy
s — B0, O E AL W) VR L 45 B (kaempferol )

LAY VI # 0 8 & (R EZ) , mp 261 ~263 °C, HCI-Mg JZ i FH ¥4, ESI-MS m/z; 447 [ M-H]
'H NMR (DMSO-d, ,400 MHz) §;: 12.59(1H,s,5-0OH) ,10.70(1H,s,7-0OH) ,10.10(1H,s,4-0H) ,8.02
(2H,d,J=8.8 Hz,H-2",6") ,6.87(2H,d,J =8.8 Hz,H-3",5") ,6.42(1H,d,J =2.0 Hz,H-8) ,6. 20
(1H,d,J=2.0Hz,H-6),5.43(1H,d,J=7.2 Hz, H-1"), BC NMR ( DMSO-d,, 100 MHz) §: 177. 4
(C-4),164.0(C-7),161.1(C-9),159.8(C-4"),156.3(C-5),156.2(C-2),133.2(C-3),130.7
(C=2",6"),120.8(C~1"),115.0(C=3",5"),103.9(C~10) ,100.9(C~1") ,98.6(C-6),93.5(C-8),77. 4
(C-3"),76.4(C-5"),74.1(C-2") ,69.9(C-4") ,60.8(C~-6") , DL %4l 5 CHR[9 | i i 5 = 95 1 4K
i — B, W e B W VIDK 5 = 951 (astragalin)

L& 9 VI 3 68 K (G- B, mp 261~263 C, HCI-Mg JZ 57 [ ¥, ESI-MS m/z: 445
[M-H] . 'HNMR(DMSO-d,,400 MHz) &: 12.89(1H,s,5-0H) ,8.03(2H,d,J =8.8 Hz,H-2",6") ,
7.10(2H,d,J=8.8 Hz,H-3",5"),6.91(1H,s,H-3) ,6.83(1H,d,J=2.0 Hz,H-8) ,6.44(1H,d,J =
2.0 Hz,H-6),5.01(1H,d,J=5.2 Hz,H-1") ,3.85(3H,s,0CH,) . C NMR(DMSO-d,,100 MHz) &
182.0 (C-4),163.8(C-2),163.0(C-7),162.4(C-4") ,161.1(C=5),156.9(C-9),128.4(C-2",6"),
122.6(C-1") ,114.6(C=3",5") ,105.4(C=10),103.7(C=3),99.9(C=1"),99.6(C~-6) ,94.9(C-8),
77.1(C=3"),76.4(C=5") ,73. 1(C=2") ,69.6(C-4"),60.6( C—6"),55.5(OCH,), LI I %4 5 3Cilik
[ 10 ] 4238 1) 4 5 KR T-0-B—D— ik W 46 25 W5 1 B0Hs — 20, i S e i & VIR 4 5 &R 7-0-B-D— L iR
i ZjBEFF (acacetin 7-0-B-D-glucopyranoside ) ,

AWK BABR(E P -HE) ,mp 256~258 C ,HClI-Mg J Jii FA 1, ESI-MS m/z:447[ M-H] ",
'H NMR ( DMSO-d, ,400 MHz) &: 12.89(1H,s,5-0H),7.39(1H,dd,J =8.2,2.1 Hz,H-6"),7.37(1H,
d,J=2.1Hz,H-=2"),6.87(1H,d,J=8.2 Hz,H-5") ,6.74(1H,d,J = 2.1 Hz,H-8) ,6.65(1H,s,H-3),
6.42(1H,d,J=2.1Hz,H-6),5.01(1H,d,J = 7.2 Hz,H-1") , "“C NMR(DMSO-d,,100 MHz) §: 182.4
(C-4),165.1(C-2),163.5(C-7),161.8(C-5),157.5(C-9),150.3(C-4"),146.2(C-3"),122.0
(C-1"),119.5(C-6"),116.4(C-5") ,113.8(C-2"),105.9(C-10),103.5(C-3),100.5(C-1"),100.0
(C-6),95.2(C-8),77.6(C=3"),76.9(C-5") ,73.7(C=-2"),70.2(C-4") ,61.2(C-6"), DI LHIEH X
R L 1L ] 0 (8 A 8 B3R 7 - O—B— D — N e 5 76 W 17 2508 — 350, U B G IXCH R B FLZR 7-0-B-D-1it
TR 4 24 B 17 (luteolin 7-0-B8-D-glucopyranoside )
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WEWX . HEOH K (B EE), mp 251 ~252 C, HCI-Mg J2 i BH4, ESI-MS m/z: 271 [ M-H] ",
'H NMR(DMSO-d, ,400 MHz) &: 12.13(1H,s,5-0H),10.75(1H,s,7-0H) ,9.55(1H,s,4-0H) ,7.30
(2H,d,J=8.5 Hz,H-2",6") ,6.80(2H,d,J=8.5 Hz,H-3",5") ,5.88(2H,m,H-6,8) ,5.33(1H,dd,J =
12.8,3.0 Hz,H-2),3.10(1H,dd,J =17.0,12.8 Hz,H-3a) ,2. 70(1H,dd,J =17.0,3.0 Hz, H-3b) ,
“C NMR (DMSO-d, ,100 MHz) &: 197.8(C-4),168.4(C-7),165.5(C-5),164.9(C-9),159.0(C-4"),
131.1(C-1"),129.0(C-2",6") ,116.4(C-3",5"),103.4(C-10) ,97.1(C-6),96.2(C-8),80.5(C-2),
44.0(C=3) . DL R8s 5 oCmk [ 12 ] il il B R B0 — B0, #0482 A5 ) X O il B3R (narigenin ) .

WEYXL: HEK K, mp 288~290 °C , Libermann—Burchard J v fH4: , IR Y635 . TLC A9 R, R T RN
TR EHE MERES -3 50 M EREMRS G HE SN TR, S EhaY XUy S b
(daucosterol)
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Fig.1 Chemical structures of compounds II-X
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