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1 E.RAAKRAEEN  ODS R 484 B . Sephadex LH-20 %t Az A& B #7 | F 6] & 2 2k 48
HPLC % &% 2 & 7 ix 31 B8 # (Ficus pumila) »F 80% T B3 4R B Ap #EAT 25 & b4l 13 3] T ML &9,
ARIEAC Aot 0 BLACNE R For A R o Vo 3 BB Yo 3 LK, 4 51 %52 2« 3-hydroxy—damascone (1), A
HBRTEE (2), 5 &8 (3), 13-hydroxy- (97, 11E, 15E) —octadecatrienoic acid (4), T 2 —B-D-vikvh
B EHMEF (5),FE-L-D-# & #F (6) F=2-[4—(3-hydroxypropyl ) —2—methoxyphenoxy | -propane—
1,3~diol (7). JPALehT A8 RAZ ALY T 2 B AT 2] LS 1 H & RAZAY T 5 BIFE]
TR G B PR 9K 25 R R, LA 1 5T AS49 tr i B Rt — & 6 ) iE M 1C, 1A A 32.21 pg/mL.
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Studies on Chemical Constituents and Activities from Leaves of
Ficus pumila
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(1. Hainan Center for Disease Control and Prevention , Haikou 570203, China;

2. Key Laboratory of Medicinal and Edible Plants Resources of Hainan Province , Hainan Vocational University of
Science and Technology ,Haikou 571126, China;
3. Key Laboratory of Tropical Medicinal Plant Chemistry of Ministry of Education , College of Chemistry and
Chemical Engineering , Hainan Normal University, Haikou 571127, China)

Abstract:Seven compounds have been isolated from 80% ethanol extract of F. Pumila leaves by silica gel, ODS column
chromatographies, Sephadex LH-20, and semi—preparative HPLC. Their structures were determined by physicochemical
properties and spectral data analyses, and compared with literature data. The compounds were identified as 3—-hydroxy—
damascone (1), ethyl laurate (2), coriolic acid (3), 13-hydroxy—(97,11F,15E)-octadecatrienoic acid (4), ethyl-B—D—-gluco-
pyranoside (5), benzyl-B-D—- glucopyranoside (6) and 2—[4—(3—hydroxypropyl)-2—methoxyphenoxy]-propane—1,3—diol (7).
Compound 7 was isolated from the genus of Ficus for the first time, and coumpound 1 was isolated from F. Pumila for the
first time. Compound 1 displayed the cytotoxicity against A549 cells with IC, value of 32.21 pwg/mL. All compounds exhibited
no antibacterial activity against the four human pathogenic bacterium and two vibrios.
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WE7 (Ficus pumila L) JBRFPHEIE , 2R o) BIREARKEY) , LA ARE R Tess 52 5 e 3R 1E 322243
AGTEWA U1 R B VS SR, B — R 2 P AR 0 SR AT AR 2 R R IR A G2 )
B AR AR 2 Y R TR R RIS T AR RE TS 2 G A EL T R Eh AL, M) TR AR ih
JERRIR LIRS BT AR I 25 (R 7K SR U AN S B B R vk R SR A AR A B Be
RAEH o IESECR BN 7% 250 B ) B R PRV RE ), FORLE Y i) DPPH FIEEE [ Hh S BR

B X I AR B BHT . AR R RE 7 250 7 AR B R 5 W 2 WA 2B ), P 8 —
FROEE % 22, PO PO 4G SRR, 0 5 B 2 WA B 0 AT T 2 R i g A 35 44 , MG
1741.25 pg/mL®; AN, ATRBA EEZS - rp 3 B AR 2 58 20 2 W2 (AR =i 2848k B, JF o s S i —
ASB BT A S 7Y, BT UL ERTIBERCEERN, it — 20 B A e 4 B st I v B 2 1 Ak
EW AR AR ST RETS I 1) 80% L BESE I R LR A IR, Tl IR R FH IE AR RE A 2 AT
il HPLC 85 (038 73 B9, Iz I NMR LA K3 56 8 R S E A G W gk , b 2 2345 2 7 Me e (k&
YA 1 TR) o XHEE W) 1~7 BEATHUMIR S I, A6 590 1 X5 A549 4 7R H — A4 S e
IC501E M 32.21 pg/mlL.

1112 4

/9 /\/\/\/\/UJ\ 3
6 10 07

HO™ 3 513
1 2

(0] (0]

13 102 o PSP on
18 16 1 11 8 4 1 11 3 1
8 16 15 L 6 1816 15 L 6 4

1 EW1-7THLEER
Figure 1 Strcture of compound 1~7

1 FE5FH=E

1.1 {XE5iRF

Bruker AV-400 MHz # T4 fE R 1L, Bt Bruker 23 7] 5 Agilent 1200 924 il 28 5 AR (L35, 96 [ %2
FEARRHA BRA A 5 2 AR GF s ML IS RERE , 3 B 1AL T ODS AR A3 A1 L C18, 10 ~ 40 pm, Merck
/5 Fl s Sephadex LH-20 7 S HHEEE , Amersham Blosclences 23 H] ; YOKO-ZX 548 Hr G 46 , 2GR H AR TF
RABR ] BT R, A2, vaBl AL TR A PRA F
1.2 #EYIRIE

REFHIT T 20134F9 AR H T rg A& M T 22 e L, 20 g IR K22 Bl B B R S 5
FHATBIEYIRE S Ficus pumila B
1.3 REE55E

W R ARG BN A RE, T AR 21 12 kg, 67 80% L MAE % IR T RIS I, ik 5 d, vﬂZEWﬁa’F

3] 25 BIR T 70 o, BR B HEAT IEANGE AT IZ (100 ~ 200 H VRS EE L, 4 FH A7 9l k- 20 B2 C B (A 1
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100:0 ~ 0: 100) F 2R 2. G- (AR L, 201 1 ~ 0: 100) A TR , 28 TCLAGIA 4551 8 A2 43(Fr. 1 ~ Fr. 8),
Fr. 3 R FHREAEZ MR T 50 85, DA T - SO (AR LG 411 ~ 0:100) #EATRBEEVEE, A3 2453 Fr. 3.2
2ot % 8 HPLC WA ([ V() - VOK )=70:30,3 mL/min)], 1325 2 (15.7 mg)F13 (12.9 mg). Fr. 4 Atk
WAL ZAT AT B, A T - PR O BE(ARFRLE, 501 ~ 02 100) AT BR EE VR , 53] 2 N 43 Fr. 4.2 4048
B HPLC AR (35 [V EE) : V(OK ) =55:45,3 mL/min], 3 21{L-5 ) 4 (5.7 mg). Fr. 5 RERALZAT 4770 59
PIAT i Bt - R (AR, 421 ~ 0: 100)FE1 786 FE VAR , 1521 2 N4 530 Fr. 5.1 40 40 FH P Sephadex LH-20 #E1¢
2246 B HPLC AR @[V BE) : VOUK)=45:55,3 mL/min], /8 2L AW 5 (4.0 mg) F17 (3.4 mg). Fr. 6
FERCAE ZHT AT 208, LA — T (AR B L, 20 1 ~ 0: 100)HEA TR BEVERR , 1581 2 14147 o Fr. 6.1 il 45 7
HPLC AR @IS V(2K ) : V(IK)=30:70,3 mL/min], 15 2MLEH) 1 (5.5 mg). Fr. 7 HRERALZ Mot A7 708, LA
T EECATREE , 15:1 ~ 0: 100 A TBREEPEME , 15 21 2 253, Fr. 7.2 1 2 T BF Sephadex LH-20 BERCAE , 48
il 5 R HPLC A 3 V(2 : V(K )=15:85,3 mL/min {52596 (17.0 mg).
1.4 frEEMEM

SR FHACE A B 1R A 5 10 1~7 X 4 fk N B0 AT [ 4 85 38 28 BK 18T (Staphylococeus aureus) KB FF IR
(Escherichia coli) WK ZE FAT B (Bacillus cereus) 5 2R PRI 1 ( Pseudomonas aeruginosa )| FN 2 ¥R 6 5N B
[ i INEE (Vibrio alginolyticus ) ¥ ML PEINEE (Vibrio parahaemolyticus) JBHT TG PE . — H FEIEHL DMSO
BRPET R PRV B R BT R
1.5 HubhiEiE i

K HIMTT FEE GG 1~7 HEATHUM I 6 P 4 Ml Hela (5 906 4H ) MCF-7(FL AR
TR AN A—S AT Fee; 2L ) , 2 S TR N 35 109 A 1L DMEM, BHE X B B35 3R

2 RS54

2.1 UEMERETE

&Y 1 Ik, 5 T 445 . "H-NMR (CDCl,, 400 MHz) 8,: 6.68 (1H, dq, J = 15.2, 7.2 Hz, H-9),
6.13 (1H, dd, J = 16.0, 1.2 Hz, H-8), 4.08 (1H, m, H-3), 2.33 (1H, dd, J = 17.6, 7.6 Hz, H-4a), 2.00 (1H, dd, J =
16.8, 7.6 Hz, H-4b), 1.92 (3H, dd, J = 7.2, 1.2 Hz, H-10), 1.77 (1H, m, H-2a), 1.55 (3H, s, H-13), 1.50 (1H, t, J =
12.0 Hz, H-2b), 1.16 (3H, s, H-11), 0.99 (3H, s, H-12), “C-NMR (CDCl,, 100 MHz) §.: 201.8 (C-7), 146.1 (C-
9), 140.3 (C-6), 134.6 (C-8), 128.2 (C-5), 65.1 (C-3), 48.1 (C-2), 41.1 (C~4), 36.5 (C-1), 29.8 (C~12), 29.2 (C~
11),21.2(C-13), 18.5(C-10), A FEHa 5 SCHkARE—2", B et 51 N 3~hydroxy—damascone.

AW 2: TR, 5 T8 5 AR P S ESI-MS m/z: 251.3 [M+Na] *, 254 'H 1 °C NMR 3%
B WAL G0 7208 CLHL0, , NEFTEE A 1. 'TH-NMR (CDCL,, 400 MHz) §,: 4.11 (2H, q, H-1"), 2.27
(2H, m, H-2), 1.59 (2H, m, H-3), 1.25 (3H, m, H-2"), 0.86 (3H, m, H-12), "“C-NMR(CDCL,, 100 MHz) 8.: 174.1
(C-1), 60.3 (C-1"), 34.5 (C-2), 32.0 (C~10), 29.8 (C~4), 29.7 (C-5), 29.6 (C~6), 29.5 (C-7), 29.4 (C-8), 29.3 (C-
9), 25.0 (C-3), 22.8 (C-11), 14.4 (C-12), 14.4 (C-2"). VA L Kud 5 SCikdE — 20, i e A9 2 o H R
LT o

A 3 B AR, S TR B AR AR5 BT ESI-MS m/z: 319.1 [M+Na] *, 454 'H F1 °C NMR
Wi s , W HAL A 04> 7200 € HL,0,, AU ATEE Ky 3. "H-NMR (CDCL,, 400 MHz) 8,: 6.49 (1H, dd, J =
15.2, 11.2 Hz, H-11), 5.98 (1H, t, J = 10.8 Hz, H-10), 5.66 (1H, dd, J = 15.2, 6.8 Hz, H-12), 5.45 (1H, m, H-9),
4.18 (2H, dd, J = 12.8, 6.0 Hz, H-13), 2.33 (2H, t, J = 7.2 Hz, H-2), 2.16 (2H, m, H-8), 1.61 (2H. t, J = 6.4 Hz, H-
3), 0.87 (3H, m, H-18), “C—NMR (CDCl,, 100 MHz) 8.: 179.4 (C-1), 135.8 (C-12), 132.9 (C-9), 128.0 (C-10),
126.0 (C-11), 73.1 (C-13), 37.3 (C-14), 34.1 (C-2), 31.9 (C-16), 29.4 (C-7), 29.0 (C-4), 29.0(C-5), 29.0 (C~6),
27.7(C-8), 25.2 (C-15), 24.7 (C-3), 22.7 (C-17), 14.1 (C-18). DL %5 CHkifiE —80, MU et a3

AW 4 AR, S TE07 BB AR AR5 BEBTE ESI-MS m/z: 317.0 [M+Na] *, 454 "H F1°C NMR
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PR WAL A P50 208 CgHy 05, A AT S 4. "H-NMR (CDCI,, 400 MHz) §,: 6.49 (1H, dd, J =
14.4,11.2 Hz, H-11), 5.95 (1H, dd, J = 11.2, 10.7 Hz, H-10), 5.65 (1H, dd, J = 15.2, 6.4 Hz, H-12), 5.59 (1H, m,
H-15), 5.47 (1H, m, H-9), 5.35 (1H, m, H-14), 4.19 (1H, dt, J = 6.4, 6.0 Hz, H-13), 0.93 (3H, m, J = 7.6 Hz, H-
18), “C-NMR (CDCl,, 100 MHz) 8.: 178.8 (C~1), 134.8 (C-9), 134.9 (C-16), 132.8 (C-12), 127.9 (C~11), 125.9
(C-10), 123.9 (C-15), 72.3 (C-13), 35.1 (C-2), 34.1 (C—14), 29.4 (C-4), 29.0(C-5), 29.0 (C-6), 28.9 (C-7), 27.6
(C-8),24.7(C-3),20.7 (C-17), 14.2 (C-18). LA L%k #is 5 Sk i — 2", B4 2 1 549 4 7 13-hydroxy—(9Z,
11E, 15E)-octadecatrienoic acid

A5 Sk, BIE T HEE, '"H-NMR (CD,0D, 400 MHz) 6,:4.29 (1H, d, J = 8.4 Hz, H-1), 3.97 (2H,
m, H-1'), 3.88 (1H, m, H-6b), 3.65 (1H, m, H-6a), 3.40 (1H, m, H-5), 3.35 (1H, m, H-3), 3.28 (1H, m, H-4),
3.19 (1H, q, J = 8.8, 8.2 Hz, H-2), 1.25 (3H, m, H-2"), “C-NMR(CD,0D, 100 MHz) §,: 104.0 (C~1), 78.0 (C-3),
77.8 (C-5), 75.0 (C-2), 71.5 (C-4), 66.2 (C~1"), 62.7 (C-6), 15.4 (C-2"). VA B 5 SCHRARE—50", M E 1k
B 5 h LH-B-D- ML AT A B

&M 6: LA, Hs T8 405 I EE ., 'H-NMR (CDCl,, 400 MHz) 8,: 7.43 (2H, d, J = 7.2 Hz, H-2, 6),
7.35 (2H, m, H-3), 7.33 (2H, m, H-5), 7.29 (1H, d, J = 7.2 Hz, H-4), 4.95 (1H, d, J = 12.0 Hz, H-7a), 4.68 (1H, d,
J = 12.0 Hz, H-7b), 4.36 (1H, d, J = 7.6 Hz, H-1"), “C-NMR (CDCl,, 100 MHz) 8 139.0 (C-1), 129.3 (C-3, 5),
129.2 (C-2, 6), 128.7 (C-4), 103.2 (C-1"), 78.1 (C-3"), 78.0 (C-5"), 75.1 (C-2"), 71.8 (C=7), 71.7 (C-4'), 62.8 (C~
6')o LA BdE-5 SCHkAGE — 8 MU R A 6 R B -B- DR AT

&Y 7. @5, B YA THEE, "H-NMR (CD,0D, 400 MHz) 8,: 7.00 (1H, d, J = 8.4 Hz, H-6'), 6.86
(1H, d, J = 1.5 Hz, H-3"), 6.75 (1H, d, J = 8.4, 1.5 Hz, H-5'), 4.16 (1H, q, H-2), 3.84 (3H, s, 2'~OCH,), 3.75 (2H,
d, J = 3.6 Hz, H-1, 3), 3.58 (2H, t, J = 6.4 Hz, H-9'), 2.65 (2H, t, J = 7.2 Hz, H-7'), 1.84 (2H, m, H-8'), "“C-
NMR (CD,0D, 100 MHz) 8.: 151.9 (C-2"), 146.8 (C—1'), 138.3 (C-4'), 121.9 (C-5'), 119.4 (C-6"), 114.1 (C-3"),
83.3 (C-2), 62.1 (C-1), 62.1 (C-3), 62.0 (C-9"), 56.4 (2'-OCH,), 35.6 (C-8"), 32.7 (C-7"), VA I EiHi 5 SChkfiE
— B e B T M 2-[4—(3-hydroxypropyl)-2—methoxyphenoxy]-propane—1, 3—diol
2.2 MEEMEIRE R

XALE W 1~TH4T T S. aureus E. coli\B. cereus . P. aeruginosa V. alginolyticus . V. parahaemolyticus 6 ¥k [#
AT RRTE IR, 25 R R G ) 1~7 X5 DAL GRS TC BT AT s s |, BHAM T REERPI VD X DL TR PR A MIC
{BA1F 0.156~0.625 pg/mL 2 [H]
2.3 HApEE ML R

XEAE A 0 1~7 SEAT B i 16 PR 3t e, A6 A 0 10X AS49 40 SR H — g B B0 L 1Cs, (B R
32.21 pg/mL(F 1),

F1 LAY 1 RMEEENLER
Table 1 Test results of antitumor activity of compound 1

1C,, /(pg/mL)
S/ E %
Hela MCF-7 A-549
1 > 40 > 40 32.21
Pl 2 0.93 0.98 1.68
3 &ig

XF R 7 A 22 A AT T 4 B S, AT 3 A5 3 7 MEB 9, 43518 < 3-hydroxy—damascone (1), 4
R TE(2), S5 3R MBA(3), 13-hydroxy—(9Z,11E, SE)-octadecatri—enoic acid (4),.FE—B—-D—- LI 25 H(5), R BE-B-D-7
7 (6) Fll 2-[4(3~hydroxypropyl)-2—methoxyphenoxyl~1,3~diol (7), HeFRALEH) 7 0 B M IZ @AY 73 2515
) AEE 1 IRMZA R a 8], A 13 A549 A R H—E SR, 1C, fE - 32.21 wg/mL.
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