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Chemical constituents from roots of Ficus auriculata

QI Cui-cui, CHEN Guang-ying, CHEN Wen-hao, SONG Xiao-ping, HAN Chang-ri
Key Laboratory of Tropical Medicinal Plant Chemistry of Ministry of Education, College of Chemistry and Chemical Engineering,
Hainan Normal University, Haikou 571127, China

Abstract: Objective To study the chemical constituents from the roots of Ficus auriculata. Methods The chemical constituents
were isolated and purified by various chromatographic methods, including silica gel, ODS, Sephadex LH-20 columns, and
recrystallization. Structures of the isolated compounds were elucidated based on NMR and ESI-MS data, as well as physicochemical
properties. Results Thirteen compounds were obtained in the EtOAc fraction of ethanol extract from the roots of F. auriculata and
identified as B-sitosterol (1), a-amyrin (2), 6B-hydroxystigmast-4-en-3one (3), stigmasta-3, 6-dione (4), (22F, 24S5)-24-methyl-5a-
choleata-7, 22-diene-3p, 5, 6f-triol (5), 3-(1-hydroxyethyl)-7-hydroxy-1-isobenzofuranone (6), (R)-(+)-de-O-methyllasiodiplodin (7),
decursinol (8), (—)-3, 5-dimethyl-8-methoxy-3, 4-dihydroisocoumarin (9), (R)-(—)-mellein methyl ether (10), 5-formyl-8-hydroxy-3,
4-dihydroisocoumarin (11), (R)-(—)-5-methoxycarbonyl mellein (12), and B-daucosterol (13). Conclusion All the compounds except
compound 1 are firstly isolated from F. auriculata, and compounds 4—12 are found in the plants of Ficus Linn. for the first time.

Key words: Ficus auriculata Lour; Ficus Linn.; a-amyrin; (22F, 24S5)-24-methyl-5a-choleata-7, 22-diene-3p, 5, 6f-triol; decursinol
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B-7 1§ (B-sitosterol, 1)« o-FHEEE (a-amyrin,
2). (248)-57.$5-4-)75-3-Mi [(24S)-stigmasta-4-en-3-one,
3]. S ii%¢-3, 6- -] (stigmasta-3, 6-dione, 4). &
#§-7, 22-445-3B, Sa, 6B-—E [(22E, 24S)-24-methyl-
5o-choleata-7, 22-diene-3p, 5, 6B-triol, 5]. 3-(1-¥£Z.
J5)7- ¥ 5L 5 8 I MR R W [3-(1-hydroxyethyl)-7-
hydroxy-1-isobenzofuranone , 6] « (R)-( + )-de-O-
methyllasiodiplodin (7). Hij il (decursinol, 8). (-)-3,
5-dimethyl-8-methoxy-3, 4-dihydroisocoumarin (9) .

(R)-(-)-mellein methyl ether (10 ) . 5-formyl-8-
hydroxy-3, 4-dihydroisocoumarin (11). (R)-(—)-5-
methoxycarbonyl mellein (12). B-# % M H (B-
daucosterol, 13). FRILEW 148, It &W¥0
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Bruker AV—400 BUZ 534X (Bt Bruker);
Agilent HCT—1200 A (SEE Agilent 2
A FERAE RS 100~200. 200~300. 300~400
H (5 54 1) ); Sephadex LH-20 (Pharmacia
AT]D); ODS (YMC A+ ki ks that,
T ANk Ve e A TR A PR ]

KRR T 2012 4F 4 J KT 48 AR UG I [H 5K
BRI, 2R3 B YGRS A i R 2 e Bt 3L
PP Y E KNS Ficus auriculata Lour IR, FrAs
(20120529 ) - F T il K 2745 Bl A s Aty 24 A
P 7 08 TR R SR
2 RESSE

RAHAI 5.0 kg, ARMT K, 1 95%<4
WE IR BRI 3 G BRI 3 d, SRR, Bt
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g, MR CHEAENY) 55 go HUWEIR LREAHUY) 55 g,
BEAT R AT (035 0 B, A Tl BE-TE IR 1R (10 ¢
0—0 : 10) BREEVEN, WG, SIFHFER
oy, BOEFE 13 AN Fro 1~13. Hrp, Fro 1 &
S ERE A (1% . Sephadex LH-20 A1 7z 7 45 i
H2EUEW 1 (35mg). 2 (11 mg). 3 (9mg). 10
(26 mg). 11 (6 mg); Fr.2 £ 2 5 T e kT (63
Sephadex LH-20 #1: (%1% M EH 45 i 2L &4 6 (22
mg). 9 (5mg). 12 (5.4mg); Fr.3 & HREREE
{63, Sephadex LH-20 A {aiff3 801k &4 4 (12
mg).7(14 mg); Fr. 12 & )R FHEIA: (43 . Sephadex

LH-20 FE 38 J AR 43 26 54 5 (15 mg)-
8(9 mg); Fr. 13 &8 ) Ak MeAE (A3 . Sephadex LH-20
FEEE X ARAE A3 2654 13 (19 mg).
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AW 2 LEEHIREA (R L8, ESI-MS
m/z: 427 [M+H]", 7+ 73K C30Hso0- "H-NMR (400
MHz, CDCL3) 6: 5.13 (1H, t, J = 4.0 Hz, H-12), 3.32
(1H, m, H-3), 1.07 (3H, s, 27-CHs), 1.00 (3H, s,
26-CH3), 0.99 (3H, s, 23-CH3), 0.95 (3H, s, 25-CH3),
0.91 (3H, brs, H-30), 0.79 (6H, s, 24, 28-CHj3), 0.78
(3H, d, J = 6.0 Hz, 29-CH3); “C-NMR (100 MHz,
CDCls) 6: 139.8 (C-13), 124.6 (C-12), 79.2 (C-3), 59.2
(C-18), 55.3 (C-5), 47.9 (C-9), 422 (C-14), 41.7
(C-22), 40.2 (C-8), 39.8 (C-19), 39.7 (C-20), 38.9
(C-1, 4), 37.0 (C-10), 33.9 (C-17), 33.1 (C-7), 31.4
(C-21), 28.9 (C-28), 28.2 (C-16, 23), 27.4 (C-2), 26.8
(C-15), 23.5 (C-11), 23.4 (C-27), 21.5 (C-30), 18.5
(C-6), 17.6 (C-29), 17.0 (C-26), 15.8 (C-24, 25). LA I
Hod 5 ScmE A S, Mt A 2 N a-
AP

AW 3: TE KA (BEER LBE), ESI-MS
miz: 427 [M+H]", 4> T34 CooHug0,. 'H-NMR (400
MHz, CDCls) 6: 5.81 (1H, s, H-4), 435 (1H, brs,
H-6), 1.37 (1H, m, H-19), 0.92 (3H, d, J = 6.0 Hz,
21-CHs), 0.85 (3H, d, J = 7.6 Hz, 26-CH3), 0.82 (6H,
t, J = 8.0 Hz, 27, 29-CHs), 0.74 (3H, s, 18-CHs);
BC-NMR (100 MHz, CDCl3) d: 200.6 (C-3), 168.6
(C-5), 126.5 (C-4), 73.4 (C-6), 56.2 (C-17), 56.0
(C-14), 53.7 (C-9), 45.9 (C-24), 42.6 (C-13), 39.7
(C-12), 38.7 (C-7), 38.1 (C-10), 37.2 (C-1), 36.2
(C-20), 34.4 (C-2), 34.0 (C-22), 29.8 (C-8), 29.2
(C-25), 28.3 (C-16), 26.2 (C-23), 24.3 (C-15), 23.2
(C-28), 21.1 (C-11), 20.0 (C-26), 19.6 (C-19), 19.1
(C-27), 18.9 (C-21), 12.2 (C-18), 12.1 (C-29). LA %k
P 5 SRR TE R A — 3, MR A 3 N 652
HE- 5447530 o

&Y 4: TEEHRGAE (BER ZBR), ESI-MS
miz: 429 [M+H]", 43 T34 CaoHus0,. 'H-NMR (400
MHz, CDCl;) &: 0.69 (3H, s, 18-CHj), 0.95 (3H, s,
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19-CH3), 0.92 (3H, d, J = 5.7 Hz, 21-CH3), 0.86 (3H,
t, J = 4.8 Hz, 29-CH;), 0.84 (3H, d, J = 6.0 Hz,
26-CH3), 0.82 (3H, d, J = 6.6 Hz, 27-CH3); *C-NMR
(100 MHz, CDCLy) &: 211.5 (C-6), 209.3 (C-3), 57.7
(C-5), 56.7 (C-17), 56.1 (C-14), 53.6 (C-9), 46.8
(C-7), 45.9 (C-24), 43.1 (C-13), 41.4 (C-10), 39.5
(C-2), 38.3 (C-12), 38.2 (C-1), 37.5 (C-8), 37.1 (C-4),
36.2 (C-20), 34.0 (C-22), 29.3 (C-25), 28.2 (C-16),
26.2 (C-23), 24.2 (C-15), 23.2 (C-28), 21.8 (C-11),
20.0 (C-26), 19.1 (C-27), 18.8 (C-21), 12.7 (C-18),
12.2 (C-29), 12.1 (C-19). LA %l 5 SCkiE A
— 5P WA 4 NS -3, 6- .

WA S: TEOERIREE, ESI-MS m/z: 247 M+
H", 7+ TR K CuH4O0s. 'H-NMR (400 MHz,
DMSO-dg) 6: 5.22 (1H, dd, J = 10.0, 4.8 Hz, H-22),
5.18 (1H, dd, J = 10.0, 5.6 Hz, H-23), 5.08 (1H, s,
H-7), 449 (1H, d, J= 5.2 Hz, 6-OH), 4.23 (1H, d, J =
5.2 Hz, 3-OH), 3.76 (1H, m, H-3), 3.59 (1H, s, 5-OH),
3.36 (1H, brs, H-6), 1.83~2.02 (6H, m, H-2a, 9, 12,
20, 24), 1.79~1.83 (1H, m, H-14), 1.58~1, 67 (2H,
m, H-16), 1.25~1.50 (11H, m, H-1, 2b, 4, 11, 15, 17,
25), 0.99 (3H, d, J = 6.4 Hz, 21-CH3), 0.91 (3H, s,
19-CH3), 0.89 (3H, d, J = 7.2 Hz, 27-CHs), 0.81 (3H,
d, J = 6.0 Hz, 28-CH;), 0.80 (3H, d, J = 5.6 Hz,
26-CH3), 0.54 (3H, s, 18-CH3); "*C-NMR (100 MHz,
DMSO-dg) &: 139.6 (C-8), 135.3 (C-22), 131.4 (C-23),
119.4 (C-7), 74.4 (C-5), 72.1 (C-6), 65.9 (C-3), 55.3
(C-17), 54.1 (C-14), 43.0 (C-13), 42.2 (C-9), 42.0
(C-24), 40.1 (C-2), 40.0 (C-20), 38.9 (C-12), 36.6
(C-10), 32.4 (C-11, 25), 31.1 (C-4), 27.6 (C-16), 22.5
(C-15), 21.3 (C-1), 20.9 (C-21), 19.7 (C-26), 19.4
(C-27), 17.6 (C-19), 17.2 (C-28), 12.0 (C-18). LA %
i 5 SCikAR A — Y, MRS 5 -
7,22-"J%-3B, 50, 6p- =M%,

&1 6: 1[4, ESI-MS m/z: 195 [M+H],
273 M CioH1004e 'H-NMR (400 MHz, CDCl3) 6:
4.62 (2H, m, H-3, 1), 7.03 (1H, brs, H-4), 7.55 (1H, t,
J =17.6 Hz, H-5), 7.01 (1H, d, J = 8.4 Hz, H-6), 11.0
(1H, s, 7-OH), 1.52 (3H, d, J = 4.4 Hz, 2'-CH3);
BC-NMR (100 MHz, CDCl;) J: 168.6 (C-1), 162.1
(C-7), 141.3 (C-9), 137.0 (C-5), 118.0 (C-6), 116.3
(C-4), 106.8 (C-8), 80.1 (C-1"), 69.3 (C-3), 18.1
(C-2") Lh_E%d 5 scmripE 2 A — 5, W et

EW 6 g 3-(1-F8 £.35)-7-F2 T 5 2R IR IR i o

A4 7 B AR, ESI-MS m/z: 279 [M+H]',
431K CigHnOse 'H-NMR (400 MHz, CDCl3)
12.05 (1H, s, 2-OH), 6.28 (1H, d, J = 2.4 Hz, H-5),
6.23 (1H, d, J = 2.4 Hz, H-3), 5.16 (1H, m, H-8'), 3.26
(1H, m, H-1'), 2.48 (1H, m, H-1"), 1.91 (1H, m, H-7'),
1.78 (1H, m, H-7"), 1.43~1.63 (10H, m, H-2-6"), 1.36
(3H, d, J = 6.0 Hz, 9'-CH3); "“C-NMR (100 MHz,
CDCls) 6: 172.1 (C-7), 165.3 (C-4), 160.5 (C-2), 149.6
(C-6), 110.6 (C-5), 105.5 (C-1), 101.5 (C-3), 75.3
(C-8"), 33.7 (C-1"), 312 (C-7'), 30.9 (C-2), 27.4
(C-3"), 24.8 (C-6'), 24.3 (C-5'), 21.3 (C-4"), 20.2
(C-9". VA 5 semkipis e A — 5, Wke
WA T 4 (R)-(+)-de-O-methyllasiodiplodin.

e 8: B IERM K, ESI-MS miz: 247
[M-+H]", 47k C4H 404 'H-NMR (400 MHz,
CD;COCDs) d: 7.82 (1H, d, J = 10.0 Hz, H-4), 7.41
(1H, s, H-5), 6.72 (1H, s, H-8), 6.13 (1H, d, J = 9.6
Hz, H-3), 3.65 (1H, d, J = 9.6 Hz, H-3), 3.02 (1H, m,
H-4'), 2.67 (1H, m, H-4"), 1.25 (3H, s, 2’-CH3), 1.24
(3H, s, 2'-CH3); "C-NMR (100 MHz, CD;COCD3) 6:
161.3 (C-7), 161.0 (C-2), 155.7 (C-9), 144.7 (C-4),
131.4 (C-5), 125.9 (C-6), 112.9 (C-3), 103.8 (C-8),
80.3 (C-3"), 72.8 (C-2'), 33.9 (C-4"), 25.6 (2'-CH3),
25.4 (2'-CH3)o LA F%d 5 Sk S A — s,
W e AR E ) 8 K i .

AW 9: IR K, ESI-MS m/z: 207 [M+H]',
431K CoH1405. 'H-NMR (400 MHz, CDCl3)
7.28 (1H, d, J = 8.4 Hz, H-6), 6.80 (1H, d, J = 8.4 Hz,
H-7), 4.50 (1H, m, H-3), 3.87 (3H, s, 8-OCHj3), 2.86
(1H, dd, J = 4.0, 16.4 Hz, H-4ax), 2.84 (1H, dd, J =
4.0, 16.4 Hz, H-4eq), 2.18 (3H, s, 5-CH3), 1.46 (3H, d,
J=6.0 Hz, 3-CHs); "“C-NMR (100 MHz, CDCl) ¢:
163.3 (C-1), 159.6 (C-8), 140.2 (C-4a), 135.8 (C-6),
126.2 (C-5), 113.8 (C-8a), 110.5 (C-7), 73.5 (C-3),
56.2 (8-OCHs), 332 (C-4), 209 (3-CH;), 18.6
(5-CHa)o DA_EKls 5 ek A — 5™, dke
&9 Jy (-)-3, 5-dimethyl-8-methoxy-3, 4-dihydro-
isocoumarin.

&Y 10: KR, ESI-MS m/z: 193 [M+
H]", 2+ 7 A €1 H1,05. 'H-NMR (400 MHz, CDCl;)
5: 4.50 (1H, m, H-3), 2.83 (1H, m, H-4), 6.76 (1H, d,
J =172 Hz, H-5), 7.41 (1H, dd, J = 7.2, 8.0 Hz, H-6),
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6.88 (1H, d, J= 8.0 Hz, H-7), 1.44 (3H, d, J = 6.0 Hz,
3-CH3), 3.90 (3H, s, 8-OCH3);: “C-NMR (100 MHz,
CDCl3) d: 162.8 (C-1), 74.2 (C-3), 36.2 (C-4), 142.0
(C-4a), 119.3 (C-5), 134.5 (C-6), 110.9 (C-7), 161.2
(C-8), 113.7 (C-8a), 20.8 (3-CH3), 56.2 (8-OCH3). LA
Rl SRR E SR A S, et A 10
A (R)-(-)-mellein methyl ether.

&1 AERA, ESI-MS m/z: 207 [M+
H", 2 74 CH,0s. 'H-NMR (400 MHz,
DMSO-dy) d: 4.81 (1H, s, H-3), 3.06 (1H, dd, J = 8.4,
17.2 Hz, H-4ax), 3.87 (1H, dd, J = 8.4, 17.2 Hz,
H-4eq), 8.05 (1H, d, J = 8.4 Hz, H-6), 7.07 (1H, d, J =
8.4 Hz, H-7), 1.46 (3H, d, J = 6.0 Hz, 3-CH;), 10.07
(1H, brs, 5-CHO), 11.80 (1H, s, 8-OH); "*C-NMR
(100 MHz, DMSO-dj) 6: 168.9 (C-1), 75.4 (C-3), 29.8
(C-4), 144.3 (C-4a), 124.5 (C-5), 138.7 (C-6), 116.2
(C-7), 165.2 (C-8), 109.0 (C-8a), 20.3 (3-CH3), 190.8
(5-CHO). LA ¥dis 5 semkapis s A —5, i
A // N §
dihydroisocoumarin.

th&W12: HOKKR, ESI-MS m/z: 221 [M—
HI, 7+ 734 CH;(0s. 'H-NMR (400 MHz,
CD;COCDs3) d: 4.80 (1H, m, H-3), 3.05 (1H, dd, J =
11.6, 17.6 Hz, H-4ax), 3.87 (1H, dd, J = 1.6, 17.6 Hz,
H-4eq), 8.20 (1H, d, J = 8.4 Hz, H-6), 6.96 (1H, d, J =
8.4 Hz, H-7), 1.53 (3H, d, J = 6.0 Hz, 3-CH3), 11.91
(1H, brs, 5-COOH); C-NMR (100 MHz, CD;COCD3)
5: 171.0 (C-1), 76.5 (C-3), 33.3 (C-4), 144.9 (C-4a),
120.0 (C-5), 139.5 (C-6), 116.4 (C-7), 166.1 (C-8),
110.0 (C-8a), 20.9 (3-CH3), 167.2 (5-COOH). Ll "%
P 5 SCmR IR B R A -8, W e A 12 N
(R)-(—)-5-methoxycarbonyl mellein.

AW 13: AERER, 10%IKEIR- LB 5
OB BB . 5 BT MR IR AE 2 AN
Ao PR, HLRIME—, BEEhEW13H
B-THE M.
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