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ARG P HHEIRN 5T IR

BAF Y Ehxe MBER BAK  RATH
BRE AR

(W R TR 2l AT S A A SR . W R 2 S 2R i H 571158)
CEMALTRFEHMEEE SRR E BRI R SR TR gD 571126)

WE R BRORAN 2 P RS AR K RS S R A BT RGRF A, P83 3 5 M REEZR &Y,
REFAGE . NMR, IR, UV-Vis % Z MO SR AR S E EIRCED 50 5,7,4- =532 54-8-(1-F8 52-2,3- 1 %(- 3-H
RETHEYREE), 5,74-=F5-3-2,6,7- = F5-3- F 2E-7-F 52 ) R 5T (2), 5,7,4-=F5-6-[(5)-2,3- ~F3-
3-FIE T R H 8B (3), 5,7,4'- =52 Hh-6- 7 IRIE I S T (4), 5,7,4'- -3 5 UG He— 7 35 WA (5). Hh b a1 2 g
WEY, AW 1~5 FATHRIMUE TEAATE IR, &5 REMED 4 A1 S TE 100 umol/L I B — B IHTE R B
TEE.

REEE ORI, By, AR BUE BB E T

Chemical Constituents of Isoflavonoids from Roots of
Ficus auriculata

Shao, Taiming®” Li, Xiaobao” Qi, Cuicui” Chen, Guangying® Song, Xiaoping™*

Han, Changri*** Zheng, Caijuan”

(“ Key Laboratory of Tropical Medicinal Plant Chemistry of Ministry of Education, College of Chemistry and
Chemical Engineering, Hainan Normal University, Haikou 571127)
(® Key Laboratory of Medicinal and Edible Plants Resources of Hainan Province, School of Chemical and
Material Engineering, Hainan Institute of Science and Technology, Haikou 571126)

Abstract Five isoflavonoids were isolated from the roots of the Ficus auriculata by means of silica gel column, HPLC and
other chromatography methods. By using spectroscopic techniques including NMR, IR and UV, their structures were identified
as 5,7,4'-trihydroxy-8-(1-hydroxy-2,3-epoxy-3-methylbutyl)isoflavone (1), 5,7,4'-trihydroxy-3'-(2,6,7-trihydroxy-3-methylene-
7-methyloctyl)isoflavone (2), 5,7,4'-trihydroxy-6-[(S)-2,3-dihydroxy-3-methylbutyl]isoflavone (3), 5,7,4'-trihydroxy-6-pre-
nylisoflavone (4), and 5,7,4'-trihydroxy-3'-prenylisoflavone (5). Compounds 1 and 2 were new isoflavonoids. All compounds
were evaluated for their anti osteoporosis activities in vitro. Compounds 4 and 5 showed moderate proliferation function of
primary osteoblasts in 100 pmol/L.

Keywords Ficus auriculata; chemical constituent; isoflavone; anti osteoporosis activity
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T 1| R S N T ST PR p F S o - K FA =235 % 0L 1 i
WKL, TESA =ML KI5y, BRAR
FIUZEL T X R SR o KR P B, 858 AT VR S B i
SIERESL, A IHADSS KRS R AR, AR
RRZHR FH G PEIB BRiE, 4R KRR T R 505,
I P BB AL Ay B AR R 5 AR E A AYE 1):
5,7,4'- = FRE-8-(1-F855-2, 3- I 4-3- HH AL T %) ¢ i il (1),
5,74-=F23-3'-(2,6,7- = FL-3- W F 3L -7-F HE o AL
A (2), 5,7,4-=FFE-6-[(5)-2,3- “FFE3-FHI T H )7
W (3), 5,7,4- = %k-6-F I MEE - (4), 5,74-=
FEEE-3 - R R T (S), a1 /2 vl
G, A 1~5 RSNUE R B TEER B, (&)
4 15 7£ 100 pmol/L I B — € BT B BiAA I,
1 GR5TR
1.1 HWEE

EW 1 RRE O KR, SHETHE. W
HRESI-MS 4 H Z AL & W 5 F XA CyoHis07 (m/z
371.11269 [M+H]", THHAER 371.11253), AHEAEN
12. 78 IR Stitirh, 3430 A1 1648 cm ™' A WULHY, #7275
AV EHREM ap-AMAER. £ UV ik, 7
260 nm AR, HIHZLEWEERR, iz s
YAl e N ERZRAL-S . 'TH NMR % (& 1) kig X 45
1 AN BRI EEE C-5 S0 570 T W IRETE O B ) 2
55 oy 12.98 (s, 1H), 1 M LAF) 7 3007 C-2 SALIGES
5 04 8.23 (s, 1H), 1 > C-6 SALIMEE 61 6.15 (s, 1H), 2 4
1,4 BURHIZEIREAS 5 oy 7.46 (d, J=8.8 Hz, 2H)F1 6.91
(d, J=8.8 Hz, 2H), #t— PiEZAb & YN R B2
AW, AN, 'TH NMR 8% ik 2y 2 S F A& AR
FIE(5 5 oy 5.08 (J=4.8 Hz, 1H)#1 3.80 (J=4.8 Hz, 1H),
2 NS 0y 1.44 (s, 3H) F11.43 (s, 3H); °C NMR i
(F DHhgrt 1 ATUIUEIE (¢ 1629, 160.2, 157.8,

107.1, 104.0, 100.2), 14 14-BURHEIR (¢ 158.6, 131.2,
131.2, 122.9, 116.1, 116.1), 1 4> a.f ANEFEE (O 181.8,
154.2,124.5), VA FAS BOIELFRF& 5 350 15 o 22,
BEA, BC NMR i Hifgh 3 ANE SR FF 2R 50 80.2,
72.4, 61.5), 2 NMHEIRAES 5 (6c 26.7, 21.5). GG LIS
SR DA A S P08 6 5 A0 E8 8 557 i AR 1) S 3 Pl
K&, Zih&Y 'H NMR A1 °C NMR it 5
ammopiptanine AU EEAEH HILL, X HILE T4
A1 78 'TH NMR F1 °C NMR £ 1 ANEERH
FA55 04 5.08 (d, J=4.8 Hz, IH)F1 5: 61.5, /T 1 AN
FRAES 6025.6, N ammopiptanine A ' C-1"f#]F H
Bl A OZ SR R EE. I R IR e 45 ) i BRI T
2@k HMBC #i € 1, £ HMBC i (& 2) C-1"5 41
A5 S oy 5.08 (J=4.8 Hz, 1H)5 C-7 (6 160.2), C-8
(0c 104.0), C-8a (5¢c 157.8)M5%, Vi BN 7 b Fr B
FELE C-8 fiL. C-1"F C-2" AT # ZY 2d ik NOESY #ff
SEM, 7€ NOESY i, H-1" (6,45.08, d, J=4.8 Hz, 1H)
Al H-2" (0y 3.80, d, J=4.8 Hz, 1H)FI>, ¥i# H-1"F1
H-2"7E[F—M. 28 ERrk, e amn 5,74-=%
B- 8-(1-F2dk-2,3-FR4A-3- FH AL T ) S 2 .

e 2 RiREOH AR, HETHE. FHEE.
HRESI-MS %4 izt &5 T3~ CysHazO0g (m/z
479.16815 [M+Na]', 5N 479.16764), RIS
912, 7E IR S, 3433 F1 1652 cm ™' AbA R, 12
MGG S R o p AFIEE, 75UV ORI, 78
260 nm AbFH IR, UEEZAL AV EA KR, IRz s
YIATRE AL A Y. 'H NMR (% Drhga it 14t
BB C-5 540 5 0 W T U B N R (5 5 o
13.03 (s, 1H), 1 MBI FEE C-2 SAGEES o
8.15 (s, 1H), 2 ML K3 B C-6 5 Al C-8 SHL N A [E
5 6y 6.41 (s, IH)F 6.28 (s, 1H), 3/ 1,3, 4-=HUCER A
55 0n 7.36 (d, J=1.8 Hz, 1H), 7.35 (dd, J=8.1, 1.8 Hz,

B1 s 1~5 Mg

Figure 1 Structures of compounds 1~5
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BN
OH
HO 0
OH O o
1
HO 0

H
OHo

— 'H-'HCOSY ~ \ HMBC

B2 L&Y 1 A2 e HMBC A1 'H-"H COSY A%
Figure 2 Key HMBC and 'H-'"H COSY corelations of com-
pounds 1 and 2
1H)F1 6.88 (d, J=8.1 Hz, 1H), #t—HiFBiZ &N
SEEAEAEY, HoA C-3"Ri g B B 7 B 28 AL &
Y. B4k, TH NMR 0845 H LR CEE S 2 e
WIGELE T on 5.10 (s, 1H)F 4.85 (s, 1H), 2 PMERIXH
FA55 0y 4.47 (dd, J=7.8, 3.2 Hz, IH)F13.34 (d, J=10.5
Hz, 1H), 3 MIEHIAF 5 6y 2.92 (over lap, 2H), 2.50 (m,
1H), 2.20 (m, 1H), 1.50 (m, 1H), 1.47 (m, 1H), 2 P H (S
5 9y 1.13 (s, 6H); °C NMR 45 H 25 Miifs 5,
BHE 1 ANIYEAREIZEIR (0 165.1, 163.9, 159.1, 106.2,
99.8, 94.5), 11~ 1,3,4- = HUR K IR (8¢ 157.2, 1133.0, 129.4,
127.0, 123.1, 116.8), 1 > a.p NEFEH(S 181.7, 154.3,
124.1), VLA B IEGFRFG 5 51l 15 AR E 4, ek,
B2 i 2R B 15 ANMirfE S, UHSCEE IR 10
AN, AP ERE 2 MERIS S oc 152.9, 109.4, 3 MNMEH
KBRS 5 6 78.8, 76.7 F1 72.8, 3 N H K55 dc
39.4, 30.8 f129.6, 2 MHEIRIE S 5c 25.9 M1 25.2. 1E
HSQC i 6y 5.10 (s, 1H)F14.85 (s, IH)#R 5 109.4
K, WHIZNEY & A i B SRR R B
A LLE R HMBC(B 2)fff52, oy 2.92 (2H, over lap)5 d¢
133.0 (C-2")« J¢157.2 (C-4)F1 5¢127.0 (C-3")4H>%, i
ERERAE C-3'07, 2 AN FHEE Me-7" 6y 1.13 (s, 6H) 5
dc 78.8 (C-6"F1 72.8 (C-7"HFHIK, Ui 2 NHEALL T2
BRI, S H-10" 0y 5.10 (s, 1H)AT 4.85 (s, 1H)5 d¢
152.9 (C-3"). 76.7 (C-2")Fl1 29.6 (C-4")AH 3%, it W S oz
F C-3"fi. 'H-"H COSY (& 2)+ H-1" 6y 2.92 (2H, over
lap) 5 H-2" 8§y 4.47 (dd, J=7.8, 3.2 Hz, IH)#I3%, H-5"dy
1.50 (m, 1H), 1.47 (m, 1H)% %5 H-6" 51 3.34 (d, J=10.5
Hz, IH)f1 H-4" §52.50 (m, 1H), 2.20 (m, IH)f5%, 2k,
AT DARA E S8 R 2,6,7- = 86 -3- 0 A 367 Lo 3
28 LRTIR, W AN 5,7.4-=53-3'-(2,6,7- =%
FE-3- 7 -7 A R o ) S B
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7 B W R AT T B T 55 57 B AR I mosher [
N R EAL S 1 A0 2 At iy 7Y, IR 2 R
II#BA ). & 3~5 R mkaY), SBPER
0P B HE 5 SRk B I e 5,74 - — R k-
6-[(S)-2,3- ¥R HE-3-HEL T B s Ea3), 5,74-=5%
Heo6-7 [RIFR-RHE@)Y, 5,7,4- =537 -
SR ER(S)!

F1 AW 1M2 K 'H NMR (400 MHZ)A1 °C NMR (100

MHz) %3
Table 1 'H NMR (400 MHz) and '*C NMR (100 MHz) spectral
data of compounds 1 and 2

1 (acetone-d) 2 (acetone-ds)

No. % JinHz) o 0y (J in Hz) dc
823 s 154.2, CH 8.15s 154.3, CH
3 124.5,C 124.1,C
181.8, C 1817, C
4a 107.1,C 106.2, C
5 162.9, C 163.9, C
50H 12.98s 13.03 s
6 6155 100.2, CH 6.28 s 99.8, CH
160.2, C 165.1, C
8 104.0,C 641 94.5, CH
8a 157.8, C 159.1, C
I 122.9,C 123.1,C
2 7.46d(8.8) 131.2,CH 736 d (1.8) 133.0, CH
3 691d(8.8) 116.1,CH 127.0, C
4 158.6, C 157.2,C
5 6.91d(8.8) 116.1,CH 6.88d (8.1) 116.8, CH

6’ 7.46d(8.8) 131.2,CH 7.35dd (8.1,1.8) 129.4, CH
1" 5.08d(4.8) 61.5,CH 2.92 over lap 39.4, CH,
2" 3.80d(4.8) 724,CH 4.47dd(7.8,3.2) 76.7,CH

3" 80.2,C 152.9,C

4" 144s 21.5,CH; 2.50m,2.20m  29.6, CH,

5" 143s 26.7,CH; 1.50m,1.47m  30.8, CH,

6" 3.34d (10.5) 78.8, CH

7" 72.8,C

8" 1.13,s 25.2, CH;

3"=CH, 5.10s,4.85s 109.4, CH,

7"-Me 1.13,s 25.9, CH,

1.2 FEMEMR

K FHEME T (MTT) L (kSR &4 1~5 GHE
BENRRCE AR, 5 Aaxttt, (kA 4 M
5 /£ 100 pmol/L B FL AT — i A2 i3k /s R B i 41 a1 i 1
H(Ek 2).

2 LIRS
21 {XE5RFA

Bruker AM-400 A% ff L 4R 3% 4 (TMS A N #r);
Q-TOF Ultima Global GAA076 LC &7 #EFit4X; Ni-
colet 6700 ZLAMGIEX; Agilent 1260 infinity i) 4 5 2L
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K2 B 1~5 (L pE g S R
Table 2 Effect of compounds 1~5 on the proliferation function
of primary osteoblasts

WEY  FESRHPEE/(umoleL ") SR BTETE 2%
A - 100.00+1.11
1 90.18+4.39%x
1 10 85.33+5.04#x
100 84.40+ 6.26%x
1 93.8442.01%*
2 10 90.63+1.97#xx
100 93.17+2.91%x
1 96.61+4.22
3 10 101.17+ 5.37
100 105.61£2.12%
1 101.26+5.21
4 10 96.9647.26
100 116.29+ 6.2 1 ##x
1 97.33+4.30
5 10 102.13+2.17
100 115.84 4 6.08%#x
1 112.15+1.34
NaF 10 118.76+1.23
100 122.54+1.76

¢ e M KR P<0.05, x+FK R P<0.01, #xxK 7% P<0.001.

WA IEA, BEH UV-2401A B30 RD-1 15 A5
(R RL); MEREE-FER] 2 8 K°F; XMTD-8222
HETEA( LB ELRESERAR); KA
Rp-18 (Merck A#]); FHENTHER(200~300 H, F HifF
AT, ARGy at.
22 SIHS

KIRFEFES T 2015 42 6 ARBAEMEETESH T
W HARRT X, G0 R ITYE K A i Bl B e 3 S 2
4 2 N RPHE B KR (Ficus auriculata), FrA
PRAT T 18 T U K 2 s 24 P R A 2 280 30 B A s
WEhRAE.
23 REHSE

KIAEAR 15 kg F 95% £ FE = IR FEH 3 IR, &k 6 d,
PR IR IRAETS O BERE 1.2 kg, MIREEIFE 2 L
KR, R AWM. 28R OB Z IR, B84
HEEAAL 220 g LR ZBEHAL 80 g. X 4 TR g AL 3t
ITHERRAE EHNT(100~200 H), LLIEFIA e/ PR LB
(V2 V=100 : 1~1 : 100)#ATEEEBEMNL, & 500 mL U
180y, B 10 ANH S (Fr.l ~Fr.10). Fr2 &
FERAEZHT(200~300 H), HA MY LR LBR(V - V=
100 © 1~1 : 100)#EATBREEVENL, 30% 40%F1 50% L&
LR BT B I 4 5 48 RS s o B v, A IR
FARRERR V(R EE) © V(K)=10 : 100~100 © 1750, A
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WA FEAIZ S, 153 A58 (Fr.2.1~Fr.2.3), Fr.2.1 &2
il 2% = BB (L) = V(K)=50 1 50, Jiti# 2 mL/L]
B &Y 1 (1=25.7 min, 1.3 mg). 1L &% 3 (1=32.4 min,
4.3 mg), Fr2.2 ZFHl& S HORME ML) - VoK)=
55 45,2 mL/L)SAL AW 4 (1=28.2 min, 2.6 mg). tb&
) 5 (t=26.3 min, 3.5 mg), Fr.2.3 £ % m 30
[M(ZHE) © V(K)=35: 65, 2 mL/L]1EL&Y 2 (1=25.7
min, 1.5 mg).

5,7 4-= 53 -8-(1- 5L 2 3- IR 5 -3- L T L) ¢ o
BA(1): BE O AR, mp. 157~158 C; [« +1.5 (¢
0.01, CH;0H); UV (CH;0H) Ao (log[e/(Lemol 'ecm™)]:
260 (2.52), 201 (3.56) nm; '"H NMR #1 *C NMR (400/100
MHz, Acetone-dg)$#E L3 1; IR (KBr) vina: 3430, 3135,
1648, 1396, 1119 cm™'; HR-ESI-MS caled for CyoH;90-
[M+H]" 371.11253, found 371.11269.

5,74- =¥ 3-3-(2,6,7- = ¥5 FL-3- T F Fe-7- F L o7
H)FHE(2): REOM K. mp. 162~163 C; [a]®
+2.1 (¢ 0.01, CH;OH); UV (CH;OH) Ao (log[e/(L*
mol 'eem™")]: 260 (0.91), 202 (1.98) nm; '"H NMR £l "°C
NMR (400/100 MHz, acetone-dq)¥4f WL 1; IR (KBr)
Vit 3432, 3153, 1635, 1396, 1129 c¢m™'; HR-ESI-MS
caled for C,sH,3OgNa [M—I—Na]+ 479.16764, found
479.16815.

2.4 SEMNK

PR TG 175 1 K FH MR S (MTT) 7k AT A Ak
AN AR I, RTS8, FInAL
I35 ) DMEM (dulbecco's modified eagle medium)i% 7%
B, RS EHESE, HE 10%M7E ) DMEM 564
B FREEMREIR AR, 20 13U E Dy 100, 10 A1 1
umol/L HLAKILEMIEIR. 7 & A E 41 1 (OBs). 8
FENBARKEE, BT A K PBS (phosphate
buffer saline)™, &R E B RN, Ko e L
H/NFIREFT, F0.25%REE AR E A - 20 min, WFF
[ 2 I, PBS e LR R RS A, I 0.1% 11 8L
SRR AT, 37 CIHAL 2 Ik, BRHR 1 h; RERITHL
W, WEETEAL ORI, 37 CL 5% CO, 774
I EE, R S AR SR, rARAEKIC S £ 80% /A
FATHRARR TR, HAERKICESR 80%)5, R FEEH
1k, LA 2X10*%mL BfhT 96 FLEFFEM, 37 C. 5% CO,
ZAF TR FE S A MGEE, INNAS [FHRBE ) SRR A
T, GRS DMEM 58 485 554, A% 54
AT, A HIEE 24, 48 A1 72 hJE, MO 5 mg/mL ()
MTT 44 10 uL, 8 4 h, 7% LG, LA 100 uL
TRV, RV A A U TR B b4, T 570 nm
AR B (ODYE, F4% T A XA g 2. 4H
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AT (%) = (OD F¥ /0D X ) X 100%.

B A &L (Supporting Information) Hiib &4 1 F12 i)
'H NMR, "*C NMR, HSQC, HMBC, 'H-'H COSY, HR-
ESI-MS, IR 3% &, ix £ k) u] DL 4 9% AR 1) )
(http://sioc-journal.cn/) I N %K.
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