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Chemical constituents from stems of Ficus tsiangii

WANG Yan-liang, DUAN Song-leng, ZHANG Qing-ying, CHENG Wei, LIANG Hong
School of Pharmaceutical Sciences, Health Science Center, Peking University, Beijing 100191, China

Abstract: Objective To investigate the chemical constituents in the stems of Ficus tsiangii. Methods The constituents were isolated
by silica gel, Sephadex LH-20 gel columns, and semi-preparative liquid chromatography, and the structures were elucidated by
spectroscopic analyses. Results Thirteen compounds were isolated and their structures were identified as taraxerol (1), taraxerone (2),
lupeolacetate (3), oleanic acid (4), ursolic acid (5), 6, 7-dihydroxy-coumarin (6), xanthyletin (7), umbelliferone (8),
6-carboxy-umbelliferone (9), apigenin (10), 5, 7-dihydroxy-chromone (11), luteolin (12), and 5, 7, 2', 4-tetrahydroxyflavone (13).
Conclusion Compounds 6, 7, 9, and 11 are isolated from the genus Ficus Linn. for the first time, and all the compounds except
compounds 1, 2, 4, and 8 are isolated from the plant for the first time.

Key words: Ficus tsiangii Merr. ex Corner; oleanic acid; 6, 7-dihydroxy-coumarin; xanthyletin; apigenin; 5, 7-dihydroxy-chromone
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1 XES5HH

Bruker ARX 400 MHz #5391 ; Varian600
MHz B EHRA N—1000 B ek 28 KA CHAZR
SRRk X £541);  Shimadzu LC—10A 43 #7 7
TR (384 (42: Shimadzu LC—10AT; il
#¢. Shimadzu SPD—MI10A; {44 C5 250 mm X
4.6 mm, YMC-pack); Waters 600 -l #5% HPLC
AL (FE: Waters 6005 Filll#5: Waters 486; 4
Wk Crgs, 250 mmX 10 mm, YMC-pack). ¥ /=2,
T FHAE R AORTRT: (i A e (100~200 H AT 200~
300 HO #2475 BifgEtk 1) r=f; Sephadex LH-20
J4 1 GE Healthcare A s ARF: (A 1% ] ODS JR)
HHA YMC A= f. B HPLC F B ZIE A
taatkal, LMK A b2t

FARRZETRE T ER T I, SEK
YRR T T 5 SR DA 5 0 O SRS IR A )
AR Ficus tsiangii Merr. ex Corner 25T
2 ERESE

FARRZET 5.8 kg, B, H 8 5= 95% 4
FEIRIR A 3 K, AFK 2 h, 8L, WUEMER. WK
[N L, 1530 R 4GP 4 BT KA, 43 AT
Mk FEPR LIS RRARIN 3 Ik, AWK A
KRB (19.3 @) BEIR LREHBATIRH (25.2 g,
A TR A 28 R A AT € 40 B, DA vl k- R
TG (100 : 0—0 : 100) BEEEVENL, £ TLC Kl
I, BE 4 Ay, RIS B CARIF
F A8 104 9 Pk - T2 £ G A ek - N AT 5D, 5333
HEMLEY 1 (90 mg) A2 (6.4mg). 3 (60 mg)
4 (10mg) M5 (42mg). FEEMR LBEHIAL L H Mt
e RE RS Sy 8, LLAE-FEE (100 @ 0—0 & 100) Ff
FEVEE, 133 7 AN o Al 1~7 R & AL
i O A L IR A i k- I PR SR e M)« BRI
Sephadex LH-20 k3% CAS[A] LA (1) & ) - R L &6
I, FEE-KPEE D) RP-g RO CFRRE-ZKBERO
AR - 1 % i 0RORH €3 CAS ] Bl A8 1) FRIBE-ZK S 2
G- KA R sy Edife, BEMEY 6 (5.3
mg). 7 (7.2 mg). 8 (10 mg). 9 (3.5mg). 10 (10.6
mg). 11 (193 mg). 12 (5.3 mg) 13 (7.4 mg).
3 HHEE

WEW 1. A, W5, £ UV 254 nm
T REETBE, UV 365 nm N RSB DE, 10%6
- VO 2840 (5. "H-NMR (400 MHz,
CDCly) 6: 5.53 (1H, dd, J = 8.4, 3.2 Hz, H-15), 3.19

(1H, dd, J = 11.2, 3.2 Hz, H-3), 2.03 (1H, dt, J = 3.2,
12.4 Hz, H-16a), 1.92 (1H, dd, J = 14.8, 2.8 Hz,
H-16b), 1.09 (3H, s, 25-CHs), 0.98 (3H, s, 24-CH3),
0.95 (3H, s, 23-CHs), 0.93 (3H, s, 26-CH3), 0.91 (3H,
s, 27-CHs), 091 (3H, s, 29-CH;), 0.82 (3H, s,
30-CHs), 0.80 (3H, s, 28-CH3); "*C-NMR (100 MHz,
CDCly) &: 38.0 (C-1), 27.2 (C-2), 79.1 (C-3), 39.0
(C-4), 55.5 (C-5), 18.8 (C-6), 35.1 (C-7), 38.8 (C-8),
48.8 (C-9), 37.7 (C-10), 17.5 (C-11), 35.8 (C-12), 37.7
(C-13), 158.1 (C-14), 116.9 (C-15), 36.7 (C-16), 37.6
(C-17), 49.3 (C-18), 41.3 (C-19), 28.8 (C-20), 33.7
(C-21), 33.1 (C-22), 28.0 (C-23), 15.4 (C-24), 15.4
(C-25), 29.8 (C-26), 25.9 (C-27), 29.9 (C-28), 33.4
(C-29), 21.3 (C-30). ik 5 cmkipia —55™,
WS EAC B 1 Tl A TR

&Y 2: AtRR, TS5, 75 UV 254 nm
NEWEBE, UV 365 nm FGEEBETCSEE, MR 5
BB 4. "H-NMR (400 MHz, CDCls) d: 5.58 (1H, dd,
J=17.2,2.0 Hz, H-15), 1.16 (3H, s, 26-CH3), 1.11 (3H,
s, 23-CH3), 1.10 (3H, s, 24-CH;), 1.09 (3H, s,
27-CHs), 0.98 (3H, s, 25-CHy), 0.94 (3H, s, 29-CH3),
0.93 (3H, s, 30-CH3), 0.85 (3H, s, 28-CH3); *C-NMR
(100 MHz, CDCl3) &: 36.7 (C-1), 33.1 (C-2), 217.5
(C-3), 47.6 (C-4), 48.7 (C-5), 17.5 (C-6), 37.7 (C-7),
37.8 (C-8), 55.8 (C-9), 37.6 (C-10), 20.0 (C-11), 33.6
(C-12), 28.8 (C-13), 157.7 (C-14), 117.2 (C-15), 40.7
(C-16), 38.9 (C-17), 48.8 (C-18), 35.1 (C-19), 35.8
(C-20), 38.4 (C-21), 34.1 (C-22), 21.4 (C-23), 21.5
(C-24), 14.8 (C-25), 33.4 (C-26), 26.2 (C-27), 25.6
(C-28),29.9 (C-29), 29.9 (C-30). _ik%h 5 kR
8, SRS 2 T SR

WEY 3: kAR, BT, 78 UV 254 nm
TREEBE, UV 365 nm FEREBELZOE, #HHR S
BNV # (5. "H-NMR (400 MHz, CDCl3) 6:
4.68 (1H, brs, H-29a), 4.57 (1H, s, H-29b), 4.46 (1H,
dd, J= 6.4, 11.2 Hz, H-3), 2.04 (3H, s, -COCHs), 1.68
(3H, s, 30-CH3), 1.03 (3H, s, 27-CH3), 0.94 (3H, s,
24-CH;), 0.85 (6H, s, 25, 26-CH;), 0.84 (3H, s,
23-CH3), 0.79 (3H, s, 28-CH3); “C-NMR (100 MHz,
CDCly) &: 171.0 (C=0), 150.9 (C-20), 109.3 (C-29),
81.0 (C-3), 55.4 (C-5), 50.4 (C-9), 48.3 (C-18), 48.0
(C-19), 43.0 (C-17), 42.9 (C-14), 40.9 (C-8), 40.0
(C-22), 38.4 (C-1), 38.1 (C-13), 37.8 (C-4), 37.1
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(C-10), 35.6 (C-16), 34.3 (C-7), 29.9 (C-21), 28.0
(C-23), 27.5 (C-15), 25.2 (C-12), 23.7 (C-2), 213
(-COCHs3), 21.0 (C-11), 19.3 (C-30), 18.2 (C-6), 18.0
(C-28), 16.5 (C-24), 16.2 (C-25), 16.0 (C-26), 14.5
(C-27). %l 55 skt — 8, e
Y 3 3Pl G R -

wEY 4: AR, WA, 76 UV 254 nm
NEREBE, UV 365 nm FERERELHOG, BilR LRE
MR, BT AR . 'H-NMR (400
MHz, CsDsN) 6: 5.52 (1H, t, J = 3.6 Hz, H-12), 3.46
(1H, dd, J = 9.6, 6.4 Hz, H-3), 3.33 (1H, dd, J = 13.6,
4.0 Hz, H-18), 1.30, 1.26, 1.05, 1.04, 1.03, 0.97, 0.91,
0.81 (% 3H, s, 7X-CH3); "“C-NMR (100 MHz,
CsDsN) d: 180.4 (C-28), 144.9 (C-13), 122.5 (C-12),
78.1 (C-3), 55.8 (C-5), 48.1 (C-9), 46.7 (C-17), 46.5
(C-19), 42.2 (C-14), 42.0 (C-18), 39.8 (C-8), 39.4
(C-4), 39.0 (C-1), 37.4 (C-10), 34.3 (C-21), 33.3
(C-7), 33.2 (C-22), 31.0 (C-29), 28.8 (C-20), 28.3
(C-15), 28.1 (C-23), 262 (C-2), 23.8 (C-27), 23.8
(C-11), 25.1 (C-30), 23.7 (C-16), 18.8 (C-6), 17.5
(C-26), 16.6 (C-24), 15.6 (C-25). _Fik%¥s 5 kIR
B, MR A Y 4 N FFEUR R

&M S: AERA, £ UV 254nm N RGBT,
UV 365 nm N EREBELTG, R SRR BN
Wh,, AT 5L (0 BE . "H-NMR (400 MHz, CsDsN)
8: 551 (1H, t, J = 3.2 Hz, H-12), 3.48 (1H, dd, J =
10.0, 6.4 Hz, H-3), 2.67 (1H, d, J = 11.2 Hz, H-18),
2.37 (1H, td, J = 13.6, 4.8 Hz), 2.14 (1H, td, J = 13.6,
4.4 Hz), 1.27,1.25,1.08, 1.05, 0.91 (% 3H, s, -CH3),
1.03 (3H, d, J = 6.4 Hz, H-29), 0.97 (3H, d, J = 6.4
Hz, H-30), 0.91 (3H, s, -CH3); “C-NMR (100 MHz,
CsDsN) d: 180.1 (C-28), 139.4 (C-13), 125.6 (C-12),
78.1 (C-3), 55.9 (C-5), 53.6 (C-18), 48.1 (C-9), 48.1
(C-17), 42.5 (C-14), 40.0 (C-8), 39.6 (C-20), 39.5
(C-19), 39.4 (C-1), 39.1 (C-4), 37.5 (C-10), 37.3
(C-22), 33.6 (C-7), 31.1 (C-21), 28.8 (C-15), 28.7
(C-23), 28.2 (C-2), 25.0 (C-16), 24.0 (C-27), 23.7
(C-11), 21.5 (C-30), 18.8 (C-6), 17.6 (C-26), 17.5
(C-29), 16.6 (C-25), 15.7 (C-24). _bik%¥s 5 STk
B8, MRS 5 S INIR

WA 6: TotakHIRSE i, 75 UV 254 nm K& UV 365

nm FEF 5. "H-NMR (400 MHz, CD;0D) 6:
7.78 (1H, d, J = 9.2 Hz, H-4), 6.93 (1H, s, H-8), 6.75

(1H, s, H-5), 6.17 (1H, d, J= 9.6 Hz, H-3); "C-NMR
(100 MHz, CD;0D) 6: 162.9 (C-2), 150.6 (C-9), 149.1
(C-7), 144.7 (C-6), 143.2 (C-4), 111.6 (C-3), 111.4
(C-5), 111.1 (C-10), 102.2 (C-8). LA b%dh 5 kR
E-SMY, WA 6 6, T- IR T R,

e 7: HFEKK, UV 254 nm K BB,
UV 365 nm [ 252l 98, 10%0RR- £ i 2
#yft; EI-MS m/z: 228.1 [M], 213.1 [M—CH;] -
'H-NMR (400 MHz, CDCL3) 6: 7.57 (1H, d, J = 9.6
Hz, H-4), 7.04 (1H, s, H-5), 6.72 (1H, s, H-8), 6.34
(1H, d, J = 10.0 Hz, H-10), 5.70 (1H, d, J = 10.0 Hz,
H-9), 6.24 (1H, d, J = 9.6 Hz, H-3), 1.47 (6H, s,
2X-CHs); “C-NMR (100 MHz, CDCls) &: 161.1
(C-2), 156.8 (C-8a), 155.5 (C-7), 143.3 (C-4), 1312
(C-10), 124.8 (C-9), 120.7 (C-6), 118.5 (C-5), 113.1
(C-3), 112.7 (C-4a), 104.4 (C-8), 77.7 (C-11), 28.3
(2X-CHs)o LA %l 5 scipdis—a0", et
BT AR R

WA 8: AERIRZ: &, 75 UV 254 nm & UV
365 nm N E#REE 9O, 'TH-NMR (400 MHz,
DMSO-d) 6: 10.62 (1H, brs, -OH), 7.94 (1H, d, J =
9.6 Hz, H-4), 7.53 (1H, d, J = 8.4 Hz, H-5), 6.79 (1H,
dd, J = 8.4, 2.0 Hz, H-6), 6.71 (1H, d, J = 2.0 Hz,
H-8), 6.21 (1H, d, J = 9.6 Hz, H-3); "*C-NMR (100
MHz, DMSO-ds) d: 161.8 (C-2), 160.9 (C-7), 156.0
(C-8a), 145.0 (C-4), 130.2 (C-5), 113.6 (C-3), 111.8
(C-4a), 111.7 (C-6), 102.6 (C-8). LA % 5 ki
-, WM EASY 8 I IEAE A G .

W& 9: AEKIR, 7E UV 254 nm & UV 365
nm FORTTEEEAIE0, ThA EE R R INOA
'H-NMR (600 MHz, CD;0D) &: 8.09 (1H, s, H-5), 7.87
(1H, d, J = 9.6 Hz, H-4), 6.68 (1H, s, H-8), 6.17 (1H, d,
J = 9.6 Hz, H-3); “C-NMR (150 MHz, CD;OD) &:
174.5 (-COOH), 167.4 (C-7), 163.6 (C-2), 159.0
(C-8a), 146.7 (C-4), 132.6 (C-5), 118.7 (C-6), 112.4
(C-3), 112.2 (C-4a), 104.1 (C-8). /+#T 'H-NMR.
BC-NMR. HSQC. 'H-'H COSY L}z HMBC #H (
D), %A 9 N 6-RIE-T-HIF/ T,

WAED10: TERR, 7] DG TR BT, UV 254
nm NIRRT, UV 365 nm N IR,
10%67 - £ WIS 35 14 . "H-NMR (400 MHz,
DMSO-dg) : 12.96 (1H, s, 5-OH), 10.57 (2H, brs, -OH),
7.91 (2H, d, J=7.2 Hz, H-2', 6), 6.92 (2H, d, J = 8.8
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Fig. 1 Key HMBC attribution of compound 9

Hz, H-3',5'), 6.79 (1H, s, H-3), 6.47 (1H, s, H-8), 6.19
(1H, s, H-6); "C-NMR (100 MHz, DMSO-dg) o
182.2 (C-4), 164.7 (C-2), 164.2 (C-7), 161.9 (C-5),
161.6 (C-4), 157.8 (C-9), 1289 (C-2, 6", 121.7
(C-1"), 116.4 (C-3', 5), 104.2 (C-10), 103.3 (C-3), 99.3
(C-6), 94.4 (C-8), LA ¥t 15 scihgiis A —'7,
B 10 h TR

WA 11 O R, T HEE, 46 UV 254 nm
NP, UV 365 nm FGIEBETLIE, 10%060 -
TR AA 4. "H-NMR (400 MHz, DMSO-dj)
§: 12.70 (1H, s, OH), 10.87 (1H, s, OH), 8.19 (1H, d,
J =5.6 Hz, H-2), 6.37 (1H, d, J = 2.0 Hz, H-8), 6.28
(1H, d, J = 5.6 Hz, H-3), 6.21 (1H, d, J = 2.0 Hz,
H-6); "“C-NMR (100 MHz, DMSO-dq) d: 93.9 (C-8),
99.0 (C-6), 104.9 (C-10), 110.5 (C-3), 157.5 (C-2),
157.8 (C-9), 161.6 (C-5), 164.3 (C-7), 181.3 (C-4). Lk
¥ Sk S, s e s 1 s, -
TRRF R

EW 12: BOkR, 76 UV 254 nm T RIEHE,
UV 365 nm N EREBEILTOE, 10%0 MR- L BRI FA
B34, 'H-NMR (400 MHz, DMSO-d) 6: 12.98 (1H, s,
5-OH), 7.42 (1H, dd, J = 2.4, 8.4 Hz, H-6'), 7.40 (1H, d,
J =24 Hz, H-2'), 6.89 (1H, d, J = 8.4 Hz, H-5"), 6.67
(1H, s, H-3), 6.45 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d,
J =20 Hz, H-6); “C-NMR (100 MHz, DMSO-dy) &
181.6 (C-4), 164.1 (C-7), 163.9 (C-2), 161.4 (C-5), 157.3
(C-9), 149.7 (C-4)), 145.7 (C-3'), 121.5 (C-1"), 118.9
(C-6"), 116.0 (C-5"), 113.3 (C-2"), 103.7 (C-10), 102.8
(C-3), 98.8 (C-6), 93.8 (C-8) LA L#dli 5 ik —
P, e 12 AR REE .

WEW13: WOk AR, {5 UV 254 nm | W20
BE, UV 365 nm R %6, 10%0 MR- £ BRI 4
B, '"H-NMR (400 MHz, DMSO-d) J: 13.06
(1H, s, -OH), 7.76 (1H, d, J = 8.8 Hz, H-6'), 7.00 (1H,
s, H-3), 6.49 (1H, d, J = 1.6 Hz, H-3'), 6.43 (2H, m,
H-5', 8), 6.16 (1H, d, J = 1.6 Hz, H-6); *C-NMR (100
MHz, DMSO-ds) &: 182.3 (C-4), 164.5 (C-7), 162.2
(C-2, 4", 161.8 (C-8a), 159.4 (C-5), 157.7 (C-2"),

130.2 (C-6"), 109.0 (C-1"), 108.5 (C-5"), 107.2 (C-3),
103.9 (C-4a), 103.7 (C-3"), 99.0 (C-6), 94.2 (C-8). LI
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