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Chemical Constituents from Ficus tsiangii and their PTP1B Inhibitory Effects
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Abstract : Chemical investigation of the stem bark of Ficus tsiangii led to the isolation of 18 compounds by repeated chro-
matography methods, their structures were elucidated as 4'-hydroxyacetophenone (1) ,4-hydroxybenzoic acid (2) ,ethyl
4-hydroxybenzoate (3) ,3-hydroxy-1-(4-hydroxy-3-methoxyphenyl ) propan-1-one (4), caffeic acid (5), ethyl caffeate
(6) ,p-hydroxybenzaldehyde (7) ,methyl caffeoate (8) ,p-hydroxy-cinnamic acid (9),salicylic acid (10) , protocate-
chuic acid (11), 3, 5-dihydroxy-4-methoxy-benzoicacid (12), 4-glucosyranosyloxy-benzadehyde (13 ), tryptophan
(14) ,stigmast-3 ,6-dione (15) ,B-sitostenone (16) ,5a-stigmast-9(11)-en-38-0l (17) ,and daucosterol (18) on basis
of spectroscopic analyses. These compounds were isolated from the plant for the first time,and compounds 4,6,16, and
17 were isolated from the genus Ficus for the first time. The PTP1B inhibitory activity was evaluated for the 46 com-
pounds isolated from the plant,11 compounds showed PTP1B inhibitory activity , displaying ICy, values of 1.0-37.0 puM.

Key words : Ficus tsiangii ;chemical constituents ; PTP1B
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PEGfE, 11 LG P HA PTPIB #1514, 1C5, {A
E1.0~37.0 uM ZJd],
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Bruker ARX 400 MHz #% 4 3E3R1% (TMS NAR) o
TS PR (200 ~300 H ) K & e L TA KR
JNT)FE i s Diaion HP20 7 K FLA g (75 ~ 150 pm)
I MCI AR (75 ~ 150 wm) B0 H H A =220 0] 5 )
AH ODS £ (75 wm) Sy HAS YMC A 7] 7 fift 5 Sepha-
dex LH-20 1§ H GE Healthcare 2 &), Phenomenex
Prodigy C il #57 a 3 4 (250 x 10. 0 mm,5 pm,
Phenomenex /A 5] ) , Waters 600 2 £ # HPLC {8}
A ( Waters 600 Z& , Waters 600 £ 4t 355 i #5% , Waters
486 ZEAMN 2% ) o BT B AR S d s T
GIHTEE 5 SO T G R R - AR A
A AR IR AR A T S 0 g A At K
PTP1B g H Sigma 2\ 5] ;96 FL35 34k ( 32 [F Corning
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T ICREMR 5 N 8 K A H, R A g L 2R 2
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(25.0 g) \LPROTRAHY) (45.0 g) (I T EEZEHLY)
(280.0 g) M/K)ZIRE .

TR TR 6 U A 20 ek e e € 3% L £ - FY i
(100: 1 ~0: 100) # B Ve M, & TLC &, & I 4H 7]
Mo 4325 N (EL ~E5) , B2 fifh & 2 ik
JREHE €33 DL 05 - FH (1002 0 ~ 02 100 ) &/l Sepha-
dex LH-20 Ao 3% DL G4 -FBE (12 1) BEM LA S RP-

Co HE 0335 DL BE-7K (02 100 ~ 100: 0) BEAE, 43045
LAY 1(6.2 mg) 2(3.5 mg) . 3(5.0 mg) .4
(7.1 mg) ; E3 Jifh 28 I 52 RE AT (3% LU A il k- &
MR TR (8: 1 ~1: 1) PR LA & Sephadex LH-20 43 2
TELLET-H B (L 1) PEIBE, 43 A5 24k &4 5(3. 1
mg) 6(12.7 mg) F7(5.0 mg) ; E4 i/ HKx £ ik
JE AR % A A i k- £ B8 TR (1: 1) PR L Sephadex
LH-20 # o 3i% DAGE 0 -HI B (12 1) YEMB LA & RP-C o 4%
TG DA BE-K (10 1) Y, 4315 246 5 4 8 (6.2
mg) \9(4.7 mg) M 10(7. 1 mg) ; ES i 6y 28 f 5 fik
JREHE €33 DL 45 - B (30 1) BEE . Sephadex LH-20
FE 3% DL EE-7K (702 30) e, 43 045 24654 11
(35.2 mg) 12(10.4 mg) #118(20. 1 mg) ,

1E T EERE S 43 26 HP-20 S FL W% AR S A £
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53 (Bl ~B5) . B2 Jiifp &8 MCI B IRAE (A 4 25, LA
JK-PA R (100:0 ~0: 100 ) £ B e B . Sephadex LH-20
HEE S LA /K (30: 70) YR, 23 A5 2165 4 13
(2.6 mg) F114(20.1 mg) ,
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(1:1) e, 75204654 16 (220. 0 mg) 117 (80. 0
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BB, EI-MS m/z 136 [M]*.,'H NMR (400
MHz,DMSO-d,) §:7.83 (2H,dd,J =8.8Hz, H-2,
6),6.84 (2H,dd,J =8.8Hz,H-3,5),3.17 (3H,s,-
CH,);"”C NMR (100 MHz, DMSO-d,) §:196.5 (C
=0),162.5 (C-1),131.4 (C-2,6),129.5 (C4),
115.6 (C-3,5),26.7 (-CH,), Lk I ¥ 5 k'™
BB B ER A Y 1 X R EEIE S

wEW2 PR (AR, UV, T TLC
W BE, mp. 210 ~ 212 °C, ESI-MS m/z 137 [ M-
H] .'H NMR (400 MHz,CD,0D) §:7.88 (2H,d,J
=8.4 Hz,H2,6),6.82 (2H,d,J =8.4 Hz, H-3,
5);" C NMR (100 MHz, CD,OD) &: 170.1 (-
COOH) ,163.3(C4),133.0(C-2,6),122.7(C-1),
116.0(C-3,5) . P _F%cds 5 5cmk™ il — 2%, s
EALEY 2 I FRILRK TR

HEW 3 HOKAK, UV, T TLC B 5,
ESI-MS m/z 167 [M + H]*;'H NMR (400 MHz,
CD,OD) 5:7.86 (2H,d,J =8.4 Hz,H-3,5),6.79
(2H,dd,J =8.4,2.0 Hz,H2,6) ,4.31 (2H,q,J =
7.2Hz,-CH,),1.38 (3H,t,J =7.2Hz,-CH,) ;" C
NMR (100 MHz,CD,0D) 8:168.5 (C =0),164.9
(C4),132.7 (C-2,6),121.6 (C-1),116.6 (C-3,5),
61.6 (-OCH,-),14.7 (-CH,) . DA 45 3Cik” il
— LAY 3 A HRIR R IR 4T

wEW4 RE A K, ESI-MS m/z195 [ M-
H]; UV,, F TLC & I E.'H NMR (400 MHz,
CD,OD) §:7.57 (1H,brd,J =8.0 Hz,H-6"),7.54
(1H, brs, H2"),6.85 (1H,d,J =8.0 Hz, H-5"),
3.94 (2H,t,J = 6.0 Hz, H-3),3.90 (3H, s,
-OCH,),3.16 (2H,t,J = 6.0 Hz,H=2);"”C NMR
(100 MHz,CD,0D) :198.4 (C-1),152.4 (C4'),
147.8 (C-3),129.1 (C-1"),123.4 (C-6"),114.5
(C-5"),110.5 (C-2'),57.6 (C-3),55.0 (-OCH,),
40.3 (C-2) o L %5 Semk " 4Rl — 30, S e
A 4 S~ 3-hydroxy-1-(4-hydroxy-3-methoxy-phen-
yl) propan-1-one,

HEWMS HEKAEK, UV, F TLC RSB 'H
NMR (400 MHz,DMSO-d,) §:7.44 (1H,d,J =16.0
Hz,HB),7.05 (1H,d,J=2.0 Hz,H-2),6.98 (1H,
dd,J=8.0,2.0 Hz,H-5) ,6.78 (1H,d,J =8.0 Hz,
H-6),6.20 (1H,d,J =16.0 Hz, H-a) ;" C NMR
(100 MHz, DMSO-d, ) &:168.0 (-COOH), 148.2
(C4),145.7 (C-7),144.7 (C-3),125.8 (C-1),

121.3 (C-6),115.9 (C-5),115.3 (C-2),114.7 (C-
8) o LI B S Scmk ! a8, i e e A 5
IR o

HEW6 IRE KR, mp. 205 ~206 C; UV,
T TLC SMEHE,'H NMR (400 MHz,CD,0D) §:7. 53
(1H,d,J =16.0 Hz,H-7),7.03 (1H,d,J =2.0 Hz,
H2),6.94 (1H,dd,J =8.0,2.0 Hz, H6),6.77
(1H,d,J=8.0 Hz,H-5),6.24 (1H,d,J =16.0 Hz,
H-8),4.21 (2H,q,J =7.2Hz,-CH,),1.30 (3H,t,J
=7.2 Hz,-CH;) ;" C NMR (100 MHz, CD,0D) §:
169.3 (C9),149.5 (C4),146.8 (C-7),146.7 (C-
3),127.7 (C-1),122.9 (C-6),116.5 (C-5),115.2
(C-2),115.1 (C-8),61.4 (-OCH,-),14.6 (-CH;) .
DAE Rt 5 Sclikt ™ 0 — 5, SO E LA 6 o
MERR 16 o

wEWT BHERARYG M, UV, § TLC B
B, mp. 108 ~ 109 °C, ESI-MS m/z121 [M-H] ,'H
NMR (400 MHz, CD,0OD) 3:9.75 (1H,s,-CHO),
7.77 (2H,d,J =8.4 Hz,H2,6),6.90 (2H,d,J =
8.4Hz,H-3,5);"” C NMR (100 MHz, CD,OD) 3§
192.8 (-CHO) ,165.5 (C4),133.4 (C2,6),121.5
(C-1),117.0 (C-3,5) . L b ¥ 5 ek 4 —
B EAE Y T AR R AR T

wEWS HEHAR, mp. 161 ~163 C;UV,, T
TLC & 5 %F,'H NMR (400 MHz, CD,0D) §.7.54
(1H,d,J=16.0 Hz,H-7),7.06 (1H,d,J=2.0 Hz,
H-2),7.04 (1H, dd, J =8.4,2.0 Hz, H6),6.94
(1H,d,J =8.4 Hz,H-5) ,6.27(1H,d,J =16.0 Hz,
H-8),3.88 (3H,s,-OCH,);"” C NMR (100 MHz,
CD,0D) §:171.0(C9),151.4(C4),148.0(C-7),
146.5 (C-3),129.0(C-1),122.6(C-6),116.8( C-
5),114.7(C-2),112.5(C-8),56.4(-OCH;) , UL I
K5 Semk " s — B0 B E LA 8 SRR
S

wEW9 kA, ESI-MS m/z 199 [M +
Cl]7,163 [M-H],165 [M +H] " ;UV,,, F TLC B
BF,'H NMR (400 MHz,CD,0D)$:7.59 (1H,d,J =
15.6 Hz,H-7),7.45(2H,d,J =8.8 Hz,H-2,6),
6.80(2H,d,J = 8.8 Hz,H-3,5),6.28 (1H,d,J =
15.6 Hz,H-8) ;" C NMR(100 MHz,CD,0D)&:171.2
(-COOH) ,161.2(C4),146.6 (C-7),131.1(C-2,
6),127.3(C-1),116.8(C-3,5),115.8(C-8), LI I
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LEW 10 LA (FEE), mp. 157 ~ 158
C;UV,, F TLC BB, EI-MS[M]*,'H NMR
(400 MHz, CD,OD) 8:7.86 (1H,dd,J =7.6,1.4
Hz,H-6),7.45(1H,t,J =8.7,1.4 Hz, H4) ,6.92
(1H,d,J =8.4 Hz,H-3),6.88(1H,t,J =7.6 Hz, H-
5);”C NMR (100 MHz, CD,0D) §:173.6 (C-7),
163.2(C-2),136.6 (C4),131.6 (C-6),120.1(C-
5),118.2(C-3),113.9(C-1), Lk ¥ 5 scmk'™
I3, B A 10 KGR

wEW 11 L%, mp. 197 ~ 198 °C; UV,
T TLC S #%HF, ESI-MS m/z 153 [M-H] ,'H NMR
(400 MHz, CD,0D) §:7.46 (1H, brs, H-2 ), 7.45
(1H,brd,J =8.0 Hz,H-6) ,6.82 (1H,d,J =8.0 Hz,
H-5) ;" C NMR(100 MHz,CD,0D) §:169.0(-0-C =
0),150.1(C4),144.6 (C-3),122.5 (C6),121.8
(C-1),116.3(C2),114.4(C-5), VI F¥IE 5
AL R — B S E LA 11 N RS

wEWI12  Fa%E5 5, mp. 205 ~206 C; UV,
T TLC & W% %, ESI-MS m/z 183.0 [ M-H ] ,'H
NMR (400 MHz,DMSO-d,) §:6.93(2H,s,H2,6),
3.73(3H,s,-0CH, ) ;" C NMR ( 100MHz, DMSO-d, )
$:167.8 (-COOH), 151.0 (C-3,5),139.8 (C4),
126.4(C-1),109.2(C-2,6) ,60. 1(-OCH,) ., DI %%
55k Rl — B e e A 12 3,5
FRAEA-HU AR TR

UEW I3 HEMAK, UVy, N TLC 5 5,
ESI-MS m/z 319 [ M-H ] .'H NMR ( 400 MHz,
CD,0D) §:7.91(2H,d,J =8.8 Hz,H2,6),6.84
(2H,d,J=8.8 Hz,H-3,5) ,4.31(1H,d,J =7. 6 Hz,
H-1"),4.24(1H,m,H-2") ,3.99(1H,m,H-3") ,3. 86
(1H,m,H4"),3.82(1H, m,H4") ,3.65(1H,dd, J
=12.0,5.2 Hz,H-6"a),3.28 (1H, m, H-5") ,3. 11
(IH,dd,J =8.8,8.0 Hz, H6'b);"” C NMR ( 100
MHz,CD,0D) §:199.4(C-7),164.2(C4),132.0
(C-2,6),130.4(C-1),116.3(C-3,5),104.7 (C-
1'),78.0 (C-3"),75.0 (C-5"),71.0(C-2"),66.5
(C47),62.7 (C6") . L% 5 3k 4t il —
B, e A 13 R0 i R BE-1-O- B BB T .

EW14 KK, UV,, N TLC K
BF.'H NMR (400 MHz,CD,0D) §:7.70(1H,d,J =

8.0 Hz,H4),7.36(1H,d,J =8.0 Hz,H-7),7. 19
(1H,s,H-2),7.12(1H,t,J =8.0 Hz, H-6) ,7.04
(1H,d,J =8.0 Hz, H-5),3.86 (1H, dd, J =4.0,
9.6Hz,H2"),3.52 (1H, dd, J = 4.0, 15.2 Hz, H-
1),3.14(1H,dd,J =9.6,15.2 Hz,H-1") ;" C NMR
(100 MHz, CD,0D) 3:175.8(C =0),137.0(C-
7a),127.1 (C3a),123.7 (C2),121.3 (C-6),
118.7(C4),117.9(C-5),111.0(C-7),108.2 ( C-
3),55.3(C2"),27.1 (C-1"), L F%eds 5 3cmk™
B —3, R E A Y 14 AR

LEW 15 REAREIK, UVy,, T TLC &1
BF.'H NMR (400 MHz,CDCl,) 8:0.96 (3H,s,19-
CH,),0.93(3H,d,J =6.4 Hz,21-CH,) ,0.86(3H,
d,J=7.6 Hz,29-CH, ) ,0.84(3H,d,J =7.6 Hz,27-
CH,),0.82(3H,d,J =7.2 Hz,26-CH,),0.70(3H,
s,18-CH;) ;"C NMR (100 MHz, CDCl,) §:12.0( C-
29),12.0 (C-18),12.5(C-19),18.7(C21),19.0
(C27),19.8(C-26),21.7(C-11),23.1(C-=28),
24.0(C-15),26.0(C-23),28.0(C-16),29.1(C-
25),33.8(C-22),36.0(C20),37.0(C4),37.4
(C-8),38.0(C-12),38.1(C-1),39.4(C2),41.2
(C-10),43.0(C-13),45.8(C24),46.6 (C-7),
53.5(C9),56.0(C-14),56.6(C-17) ,57.5(C-5),
209.0(C-3) ,211. 1(C-6) . LA b ¥edf 5 3cik' ™ s
— 3 A 15 G -3 ,6-20

LEW16 IRE KA, UV, T TLC BIEHRE,
EI-MS m/z 412 [M]*,'"H NMR (400 MHz, CDCI,)
8:5.72(1H,s,H4),1.18(3H,s,H-19),0.92(3H,
d,J=6.4 Hz,H21),0.85(3H,H-29),0.83(3H,s,
H-27),0.81(3H,d,J =7.2 Hz,H-26),0.71(3H,s,
H-18) ;" C NMR (100 MHz,CDClL,) §:35.7(C-1),
33.9(C-2),199.4(C-3),123.8(C4),171.5(C-5),
32.9(C-6),32.1(C-7),36.1 (C-8),53.8 (C9),
38.6(C-10),21.0(C-11),39.7 (C-12),42.4 (C-
13),55.9(C-14),24.2(C-15),28.2(C-16),56.0
(C-17),17.4 (C-18),12.0(C-19),35.6 (C-20),
18.7 (C-21),34.0(C22),26.1(C-23),45.9 (C-
24),29.2(C-25),19.8(C26),19.1(C-27),23. 1
(C-28),12.0(C-29) , Lk I #cdi 5 Scik'™ it —
B EAA Y 16 S B-4 HS il

HEWM1T HEKAK, UVy, T TLC BHEHE,
EI-MS m/z 414 [M]*,'"H NMR (400 MHz, CDCI,)
$:5.36 (1H, brs, H-11),3.52 (1H, m, H-3) , 1. 01
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(3H,s,H-19),0.93 (3H,J =6.0 Hz, H21),0. 84
(3H,t,J=7.2 Hz,H-29) ,0.83(3H,d,J =7. 2Hz, H-
26),0.81(3H,J =7.2 Hz,H27),0.68 (3H, s, H-
18) ;" C NMR (100 MHz,CDCl,) §:37.3(C-1),31.7
(C-2),71.8(C-3),31.9(C4),39.8(C-5) ,21. 1(C-
6),29.2(C-7),45.9(C-8),140.8(C9),36.5(C-
10),121.7(C-11),31.7(C-12) ,42.3(C-13),56.7
(C-14),24.5(C-15),28.3(C-16),56.1 (C-17),
12.0(C-18),19.4 (C-19),36.2 (C-20),19.1 ( C-
21),34.0(C22),29.2(C-23),50.2(C-24),26.1
(C-25),19.8(C26),18.8(C-27),23.1(C-28),
11.9(C29) o LA b ¥t 5 3emk ™" 4l — 80, S e
AW 1T 2 5a-9(11) - (4 -38-

HEWI8 PO A, UV, F TLC BREHE,'H
NMR (400 MHz,C,H,N) 8:5.36(1H,d,J =4. 4 Hz,
H-6),5.01(1H,d,J=7.6 Hz,H-1") ,4.53(1H,dd,J
=2.4,8.0 Hz),4.38 (1H,dd,J =5.2,11.6 Hz),
4.26,4.23(2H,m) ,4.02(1H,t,J =8.0 Hz),3.91
(1H,m),3.92(1H, m,H-3),0.99 (3H,d,J =7.8
Hz,H-21),0.92(3H,s,H-19),0.89(3H,d,/ =1.6
Hz,H-27),0.87 (3H, H-29),0.85 (3H, s, H-26),

0.66(3H,s,H-18);°C NMR (100 MHz,C,;H,N) 3.
140.7(C-5),121.7(C-6),102.3(C-1"),78.3 (C-
3),78.2(C-5"),77.9(C-2"),75.0(C-3"),71.4(C-
4'),62.6 (C-6"),56.6 (C-17),56.1(C-14),50.1
(C-9),45.8(C24),42.3(C-13),39.7(C4),39.1
(C-10),37.3(C-12),36.7(C-20),36.2(C-22),
34.0(C-8),32.0(C25),32.0(C-1),30.0(C-7),
29.3(C-2),28.4(C-23),26.2(C-15),24.3(C-16),
23.2(C-28),21.1(C-19),19.8 (C-11),19.2 (C-
27),19.0(C-26),18.8(C-18),12.0(C-21),11.8
(C29), 5 p-tH% MFxF RS L2, R, H—3K,
Y AAE M
3.2 PTPIB #l%I&E M

X AT B 1 P T 22 8 B, 5 R TN B )
1T &g A7 LA S IE T B 3 A #  s — 2 1Y
PTP1B #1835 1 , 75 25. 0 pg/mL i} PTP1B 1)1 %
KT 80% , A1 B A7 7F 25. 0 wg/mL i PTP1B 4
Tl KT 80% , At , X A SCHRIE 1 18 LG LA
FHTHGE R 8 D L FR AT 13 A IEE S 1A
KRIEZ VAR 6 A =il i 43 #6471 PTP1B 414 1% P
WA, A PTPIB MGl PR 25 R IWLE 1,

x1 HaABELEWH PTPIB HIHEE
Table 1 PTP1B inhibitory activities of isolated compounds
o ¥
Fdh 1C5o (pM) Rk 1C5o (uM)
Sample Sample
T3 Apigenin 37.0 FHH R Oleanic acid 2.0
3'-FRHE5 7,47 = P A LA T R TR
3'-Hydroxy-5,7 ,4’-trimethoxyaurone 21.0 974 Ursolic acid 9.0
Fili 2 2% Naringenin 12.0 P b5 5L 2 R 1ig Lupeolacetate 7.0
Ykt A ZE Genistein 12.0 Wb 2 B J2 % p-yhdroxy-cinnamic acid 20.0
4 X H & Chrysoeriol 1.0 B-4 1§ 1l B-Sitostenone 4.0
5,7,2'4"- U FILFERR 5,7 ,2" ,4'-Tetrahydroxyflavone 8.0

it

MEARTRZE TR hor i) 18 Mes s,
XA SN RN ZAEY) 0 A5, b 4 A
L5 (4.6 .16 F117) N E M%&) o 5 13
o XA AR 73 B AR ) 46 4165 Y AT
PTP1B 4G AT, 11 MG ¥ R A PTPLB il
EPE, IC HAE 1.0 ~37.0 uM Z ], RERMETEL
BWISCHEA PTPLB S IIE , 5 A SO e 245
HAFT,B-4 (B A4 PTPLB 00l 16 PR 2 B R ARkaE . 7
Pk Se3h S 4548, A 6 B A AY 3 A =il A
I, 2 AL T ASRINTR, i R MR IR R o

AR, X5 SRR E ) PTPLB 35 ML 45 42
T —, KEEHPFRARFE T a AR il KA
PIE PR SE NS, 0 H AR R TR T 2% 508

S 30k
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