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Abstract: Objective To investigate the chemical constituents from Ficus pumila and to provide the material basis for quality control.
Methods The chemical constituents were separated and purified by silica gel, Sephadex LH-20, ODS, and preparative HPLC column
chromatographies. Their structures were determined by physicochemical properties and spectral data analyses. Results From 95%
ethanol extract of F. pumila, 21 compounds were isolated and identified as rutin (1), kaempferol 3-O-a-L-rhamnopyranosyl
(1—-6)-B-D-glucopyranoside (2), isoquercitrin (3), quercitrin (4), dihydrokaempferol 5-O-B-D-glucopyranoside (5), dihydro-
kaempferol 7-O-B-D-glucopyranoside (6), maesopsin 6-O-B-D-glucopyranoside (7), secoisolariciresinol 9-O-B-D-glucopyranoside (8),
chlorogenic acid (9), protocatechuic acid (10), caffeic acid (11), 5-O-caffeoyl quinic acid methyl ester (12), p-hytroxybenzoic acid (13),
vanillic acid (14), 5-O-caffeoyl quinic acid butyl ester (15), B-amyrin acetate (16), daucosterol (17), phaseic acid (18), vomifoliol (19),
(1'S, 6'R)-8"-hydroxyabscisic acid B-D-glucoside (20), and 1-methyl-1, 2, 3, 4-tetrahydro-f-carboline-3-carboxylic acid (21).
Conclusion Compounds 5—15, 18, 20, and 21 are isolated from this plant for the first time, and compound 5—8, 12, 15, 20, and 21
are found in plants of Ficus Linn. for the first time.

Key words: Ficus pumila L.; quercitrin; dihydrokaempferol 5-O-B-D-glucopyranoside; chlorogenic acid; phaseic acid; vomifoliol
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WIMAERL . AR P AR AT AR
IR Z, PR s IR N AT 2 . WEST
R EARATELESA =0 30, &, &
SR MRS, BB R R A
W PURAG R R S LA G . (H
ST SCHRARIE XS T EANBAT R B A= It s, b
TR BRI gy, I TR bR R
PP AL, ARSI T EAEAT 95% LRERIY)
(WIE T BB AT T REEWHIT, 3% e T 21
ML, s 7 AN SRS Y): 75T Crutin,
D, R 3-0-0-L- R 2HE (1—6)-B-D- 1 % B 17
(1-6)-p-D-
glucopyranoside, 2], FEfitHz 1 (isoquercitrin, 3).
Wil HHF (quercitrin, 4). & ILIZSWY 5-O-p-D-7Hi%
BEEF (dihydrokaempferol 5-O-B-D-glucopyranoside,
5). A &® 7-0-p-D-7% % B FF (dihydro-
kaempferol 7-O-B-D-glucopyranoside, 6). maesopsin
6-0-B-D-glucopyranoside (7); 7 MNMRRIEMEY):
2k JR B ( chlorogenic acid , 9) . J& JL 7% R
(protocatechuic acid, 10+ MIHERZ (caffeic acid, 11).
5-O-WMHEEERE-ZE TR s (5-O-caffeoyl quinic acid
methyl ester, 12). XFEFAHR (p-hytroxybenzoic
acid, 13). HHMR (vanillic acid, 14). 5-O-WHEREE
F-ZE T T e (5-O-caffeoyl quinic acid butyl ester,
15); LUK 6 NMILARMEY): T migmtiali s
9-O-B-D- 7 %] ¥ F ( secoisolariciresinol 9-O-B-D-
glucopyranoside, 8). B-FH IFlE LFRIE (B-amyrin
acetate, 16). B-#H% Nf (B-daucosterol, 17). 4L
132G MR (phaseic acid, 18). MEAFEE (vomifoliol,
19). (1'S, 6'R)-8'-hydroxyabscisic acid B-D-glucoside
(20) F1 1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-
carboxylic acid (21). HHbEY) 5~15. 18, 20
21 R E XN ZHY) oy AR, s 5~8.
12, 15, 20 121 29 IR IZJE D) 70 A3 2
1 {57

X—5 B ok mE A CIE s 2R e A A PR A
)3 JASCO V—550 £ Ah-1] WIpt a4 ; JASCO
FI/IR—480 Plus Fourier Transform L4 Gi5%1L;
Bruker AV—400 fll AV—300 RUZRILARAL ([
Bruker A #]); Agilent 1100 Series LC/MSD Trap Jit
WAL (& Agilent A7) ); Agilent 1260 FR A 3 2508
AL H4H Agilent 1260 Z 5151 4% 250 UAH

[kaempferol 3-O-o-L-rhamnopyranosyl

S TAVFFTRT); AR R (S T s
Sephadex LH-20 (& [# Pharmacia /A 7] ); RP-15 =144
T2 PR (35 [ Merck 23 7] ) ; Cosmosil 5Cg-MS-I1
EEfE (250 mmX4.6 mm, 5 pm); Cosmosil 5
Cig-MS-II 438 4E (250 mm X 20 mm, 5 pm). FIFEE.
AR A, BERR CEREE N P al R
MREAZZRF) D ik PR O (GEE
Merck AF]D; 4K, HRZ Millipore 44
IKAEFE R SE (6 Millipore 23w ) AbHE,

I EARRATEM T 2012 4F 10 HREET HRA
T, Zrp EREB AR R AT T RS
T 22 FE (Moraceae) #5 J@ FE W) W% 7% Ficus
pumila L. [T EAEFHE, A (No. 22188) fRfF
Frp E R B R AT T o
2 ERESEH

BT EANBEAT 20 kg, WHE, IN 95%Z 0%
BRI, B IHOIRYE B ICREA o IR KT
WA BEPR 8. IE TR, 1E T REs
PR s 2 B R (405 g)o HUE T BETRAL I
BE (400 g), H1100~200 HEERSHERE, ZfEmeh:
i, LA - I EER E Ul (100 2 0—0 © 100D,
TLC fiH, &3] 12 My (Fr. 1~12). Fr. 1
SRS RS 16 (8 g), Fr. 10 £ HIE
LM EEAY 1 (2 g); Fr. 5. Fr. 6. Fr. 8 fll
Fr. 9 Bl ERERCAE s, DL I BV
(100 : 0—0 : 100), 548 Sephadex LH-20 &t At
W (i EE) . ODS K & # % HPLC 4 2453 2
15 2 (25 mg). 3(65 mg). 4 (12 mg). 5(3 mg).
6 (5mg). 7 (12mg). 8 (20mg). 9 (1.5g). 10
(20 mg)~ 11 (75 mg). 12 (30 mg). 13 (70 mg)-
14 (12 mg). 15 (25 mg). 17 (1.5 g). 18 (8 mg),
19 (70 mg). 20 (10 mg) % 21 (8 mg).

3 HHETE

e 1 FFEERK (FEED, mp 176~178
‘C. FeCly. #hi&-9¥r & Molish [ WV 5 B .
UV AN (hm): 204, 259, 358, IR vir (cm™'): 3 435,
2923,1676,1617,1525,1477,1379,1313, 1221,
1111,1 078, 1 028, 822, 614, ESI-MS m/z: 633.5 [M+
Na]", 4% 'H-NMR. "“C-NMR ! DEPT-135 i,
HEMH 2> T2 CpHi0016. 'H-NMR (300 MHz,
CD;0D) d: 6.20 (1H, d, J = 2.0 Hz, H-6), 6.39 (1H, d,
J=2.0 Hz, H-8), 7.68 (1H, d, J = 2.1 Hz, H-2"), 6.89
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(1H, d, J = 8.5 Hz, H-5'), 7.64 (1H, dd, J = 8.5, 2.1
Hz, H-6'), 5.12 (1H, d, J= 7.3 Hz, H-1"), 4.54 (1H, d,
J=1.1 Hz, H-1""), 1.14 (3H, d, J = 6.2 Hz, H-6"");
BC-NMR (75 MHz, CD;0OD) 6: 157.9 (C-2), 134.2
(C-3), 178.0 (C-4), 161.5 (C-5), 98.6 (C-6), 164.6
(C-7), 93.5 (C-8), 157.0 (C-9), 104.2 (C-10), 121.7
(C-17), 114.7 (C-2'), 75.8 (C-3"), 148.4 (C-4'), 116.2
(C-5"), 122.2 (C-6), 103.4 (C-1"), 74.3 (C-2"), 75.8
(C-3"), 70.8 (C-4"), 76.8 (C-5"), 67.2 (C-6"), 101.0
(C-1""), 70.7 (C-2""), 70.0 (C-3"""), 72.5 (C-4""), 68.3
(C-5"), 16.5 (C-6""). LA ¥ 5 Srihaiin 5!
USRS T

B 2: EEOTEEMA CFED, mp 231~
233 °C, %W THEE. FeCly. #hFR-2EK) & Molish Jx
R AP, UV AT (nm): 204, 264, 349, IR v
(cm™'): 3438,2 953, 1676, 1620, 1 525, 1 468, 1 382,
1304, 1224, 1197,1 078, 1 022, 852, 822, ESI-MS
mlz: 593.8 [M—H], #i# 'H-NMR. “"C-NMR #l
DEPT-135 i, #3730 Co7H30015. 'H-NMR
(400 MHz, CD;0D) d: 6.26 (1H, s, H-6), 6.45 (1H, s,
H-8), 8.12 (2H, d, J = 8.4 Hz, H-2', 6'), 6.95 (2H, d,
J =84 Hz, H-3', 5'), 5.18 (1H, d, J = 6.8 Hz, H-1"),
3.88 (1H, d, J = 9.6 Hz, H-6"), 4.59 (1H, s, H-1""),
3.71 (1H, d, J = 1.5 Hz, H-2""), 1.19 (3H, d, J = 6.0
Hz, H-6""); “C-NMR (100 MHz, CD;0OD) &: 156.7
(C-2), 133.7 (C-3), 177.5 (C-4), 161.1 (C-5), 98.2
(C-6), 164.1 (C-7), 93.1 (C-8), 157.6 (C-9), 103.8
(C-10), 120.9 (C-1"), 130.6 (C-2, 6'), 114.3 (C-3', 5"),
159.6 (C-4'), 102.8 (C-1"), 73.9 (C-2"), 76.3 (C-3"),
69.6 (C-4"), 75.3 (C-5"), 66.8 (C-6"), 100.6 (C-1""),
70.2 (C-2"), 70.5 (C-3""), 72.1 (C-4"), 67.9 (C-5""),
16.1 (C-6"")o LA F%d 5 ek i — a5 E&"”
& 2 49 1025 3-0-a-L- 20 (1—-6)- BD
LRSI

&) 3. gt R (HEE, mp 220~
222 C. FeCls. ERR-EEKy S Mohsh SN A B o
UV A0 (hm): 204, 258, 356, IR veer (cm™): 3 190,
2379,1678,1625,1515,1460, 1380, 1 321, 1 289,
1216, 1 078, 1 030, 610. ESI-MS m/z: 687.5 [M+
Na]", 4% 'H-NMR. "C-NMR # DEPT-135 i,
e H 4 734 CyHy0012. 'H-NMR (300 MHz,
DMSO-dg) 6: 12.64 (1H, s, 5-OH), 6.20 (1H, d, J=1.2
Hz, H-6), 6.40 (1H, d, J = 1.2 Hz, H-8), 6.84 (1H, d,

J=9.0 Hz, H-5"), 7.57~7.60 2H, m, H-2', 6"), 5.47
(1H, d, J = 7.5 Hz, H-1"); “C-NMR (75 MHz,
DMSO-dg) 6: 156.4 (C-2), 133.3 (C-3), 177.5 (C-4),
161.3 (C-5), 98.7 (C-6), 164.3 (C-7), 93.6 (C-8), 156.2
(C-9), 104.0 (C-10), 121.6 (C-1'), 115.2 (C-2'), 144.9
(C-3"), 148.5 (C-4"), 116.2 (C-5"), 121.2 (C-6'), 100.9
(C-1"), 74.1 (C-2"), 76.5 (C-3"), 70.0 (C-4"), 77.6
(C-5"), 61.0 (C-6")o LA -¥¥s 5 Scikdian —5), W%
WA 3 M

tEY) 4: TER R (FEE, mp 260~263 C,

W . HR-E58 . Molish ¢ W 4 BH P
UV AN (hm): 205, 258, 350, IR vio (cm ): 3 283,

1672,1621,1515,1474,1376,1319, 1289, 1217,
1185, 1 161, 1 086, 1 014, 980, 838, 614. ESI-MS
miz: 4712 [M+Na]", 44 'H-NMR. "C-NMR F
DEPT-135 i, #0135 74 CyiHy00,,. 'H-NMR
(300 MHz, DMSO-dq) &: 6.20 (1H, s, H-6), 6.39 (1H,
s, H-8), 12.66 (1H, s, 5-OH), 7.30 (1H, d, J = 1.8 Hz,
H-2'), 6.86 (1H, d, J = 8.4 Hz, H-5"), 7.25 (1H, dd, J =
2.1, 8.4 Hz, H-6'), 5.25 (1H, s, H-1"), 3.10~3.97 (4H,
H-2", 3", 4", 5"), 0.81 (3H, d, J = 5.7 Hz, H-6");
BC-NMR (75 MHz, DMSO-d) &: 156.5 (C-2), 134.2
(C-3), 177.8 (C-4), 161.3 (C-5), 98.7 (C-6), 164.3
(C-7), 93.7 (C-8), 157.3 (C-9), 104.1 (C-10), 121.1
(C-1"), 115.5 (C-2"), 145.2 (C-3"), 148.5 (C-4"), 115.7
(C-5"), 120.7 (C-6'), 101.8 (C-1"), 70.1 (C-2"), 70.6
(C-3"), 71.2 (C-4"), 70.4 (C-5"), 17.5 (C-6"). LA %k
55 SCHRARIE 50, WO A 4 oA
WEWS: wEtEkmAR (FED, mp 248~250

‘C.o FeCls. #hMR-BEHY [ Molish J Wy BH %
UV AN (hm): 203, 244, 284, IRveD (cm ): 3 437,

2936,2 378, 1700, 1633, 1559, 1537, 1474, 1 424,
1222,1157,1093, 858, 819, 740, 617. 'H-NMR (300
MHz, CD;0D) d: 4.98 (1H, d, J = 11.4 Hz, H-2), 4.41
(1H, d, J = 11.7 Hz, H-3), 6.11 (1H, d, J = 2.1 Hz,
H-6), 6.49 (1H, d, J = 2.1 Hz, H-8), 7.36 (2H, d, J =
8.7 Hz, H-2', 6), 6.85 (2H, d, J = 8.7 Hz, H-3', 5');
BC-NMR (75 MHz, CD;OD) d: 82.9 (C-2), 73.2
(C-3), 164.5 (C-5), 98.5 (C-6), 165.8 (C-7), 97.7
(C-8), 160.6 (C-9), 103.5 (C-10), 127.8 (C-1'), 157.8
(C-4"), 128.9 (C-2', 6), 114.8 (C-3', 5"), 102.7 (C-1"),
73.2 (C-2"), 76.0 (C-3"), 69.8 (C-4"), 77.2 (C-5"),
61.1 (C-6")o LA -%d 5 3cikiig —57, et
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a5 kAl 2wy 5-0-B-D- R .

e 6: HEEm A (FHED, mp 218~220
‘C. FeCly~ ERFR-EEH S Molish 3 A FH P

UV A (hm): 213,285, TR vr (cm ): 3438,2 911,

2378,1664, 1537, 1525, 1474,1 190, 1 090, 1 043,
998, ESI-MS m/z: 4733 [M+Na]’, %4 'H-NMR.
BC-NMR %u DEPT-135 @, #3470
C»1H2,041. 'H-NMR (300 MHz, CD;0D) 8: 5.01 (1H,
d, J = 11.7 Hz, H-2), 4.59 (1H, d, J = 11.7 Hz, H-3),
6.19 (1H, d, J= 2.1 Hz, H-6), 6.22 (1H, d, J= 2.1 Hz,
H-8), 7.35 (2H, d, J = 8.4 Hz, H-2', 6'), 6.82 (2H, d,
J =84 Hz, H-3', 5"), 495 (1H, d, J = 7.2 Hz, H-1");
BC-NMR (75 MHz, CD;OD) &: 85.2 (C-2), 73.8
(C-3), 199.4 (C-4), 164.8 (C-5), 98.3 (C-6), 167.3
(C-7), 97.0 (C-8), 164.3 (C-9), 103.5 (C-10), 129.1
(C-17), 130.4 (C-2', 6"), 159.3 (C-4"), 116.1 (C-3', 5"),
101.3 (C-1"), 74.6 (C-2"), 77.8 (C-3"), 71.1 (C-4"),
78.3 (C-5"), 62.3 (C-6"). LA _L-%di 5 ks —
#, WA 6 AWy 7-0-B-D-Hi%]
RERR

A 7: EOK AR CHEE, mp 204~206 C,
ST HIE. FeClyy RIR-85K & Molish J vk BH
o UVAYOT (nm): 204, 290, 333, IRveo (em):
3380, 2 935,2 376, 1 704, 1 637, 1 533, 1 465, 1 373,
1329, 1221,1 091, 1 002, 843, ESI-MS m/z: 473.3
[M+Nal", %4 "H-NMR. 13C-NMR A1 DEPT-135
W, I TR A CoHpOy .« 'H-NMR (300 MHz,
CD;0D) 6: 5.90 (1H, brs, H-5), 6.00 (1H, brs, H-7),
3.04 (2H, s, H-0), 6.94 (2H, d, J = 8.4 Hz, H-2', 6'),
6.53 (1H, d, J = 8.4 Hz, H-3"), 6.52 (1H, d, J = 8.4 Hz,
H-5'), 4.83, 4.81 (% 1H, s, H-1"); *C-NMR (75 MHz,
CD;0D) 6: 107.6 (C-2), 196.8 (C-3), 174.5 (C-4), 93.2
(C-5), 171.6 (C-6), 97.2 (C-7), 1582 (C-8), 103.3
(C-9), 41.9 (C-0), 125.5 (C-1), 132.5 (C-2', 6), 157.2
(C-4), 115.8, 115.7 (C-3', 5", 101.5 (C-1"), 73.9
(C-2"), 77.2 (C-3"), 71.1 (C-4"), 783 (C-5"), 62.3
(C-6")o LA E3ud 5 scikaiis — 8", st &
7 44 maesopsin 6-O-B-D-glucopyranoside.

& 8: kAR (I, mp 130~132 C,
SV T FEE . FeCly % Molish &2 v 2 BT . UV aeo!
(nm): 218, 245, 296, 330. IR vior (cm): 3 353,2 377,
1750, 1734, 1715, 1 665, 1 575, 1 559, 1 537, 1 474,
1 050, 686. ESI-MS m/z: 523.8 [M—H], &

'H-NMR. “C- NMR Al DEPT-135 %, #3571
4 CagHs6011- 'H-NMR (300 MHz, CD;0D) J: 4.19
(1H, d, J = 7.8 Hz, H-1"), 6.54~6.68 $&7~ J K3 |
%59 "C-NMR (75 MHz, CD;OD) &: 133.9
(C-1), 134.0 (C-1"), 113.3 (C-2), 113.5 (C-2"), 148.7
(C-3), 148.8 (C-3'), 145.4 (C-4), 145.4 (C-4"), 115.7
(C-5), 115.7 (C-5'), 122.7 (C-6), 122.8 (C-6'), 35.5 (C-7),
355 (C-7'), 44.0 (C-8), 41.5 (C-8), 62.7 (C-9), 71.7
(C-9), 104.6 (C-17), 752 (C-2"), 779 (C-3"), 70.4
(C-4"), 78.1 (C-5"), 62.8 (C-6"), 56.2 (CH;0-), 56.2
(CH;0-). DA_EHdi 5 ka2, Sy
Y1 8 24 secoisolariciresinol 9-O-B-D-glucopyranoside .

a9: FOKA, mp 207~209 C, S
TR AR . W RNk . UV At
(nm): 210, 243,292, 329, IR veer (em): 3 375, 2 965,
2646, 1736, 1703, 1656, 1617, 1534, 1 459, 1 304,
1206, 1 132,1 099, 989, 837, 620. ESI-MS m/z: 353.6
[M—H], %% 'H-NMR. “C-NMR #1 DEPT-135
W, 2 T2k CigH 5000 "H-NMR (400 MHz,
CD;0D) §: 2.04~2.27 (4H, m, H-2, 6), 5.35 (1H, m,
H-3), 4.18 (1H, m, H-5), 7.06 (1H, d, J = 2.0 Hz,
H-2'), 3.74 (1H, dd, J = 8.4, 2.8 Hz, H-4"), 6.79 (1H, d,
J= 8.0 Hz, H-5"), 6.97 (1H, dd, J = 2.0, 8.0 Hz, H-6'),
6.28 (1H, d, J = 16.0 Hz, H-8); "C-NMR (100 MHz,
CD;0D) §: 175.2 (-COOH), 74.4 (C-1), 37.0 (C-2),
69.5 (C-3), 71.7 (C-4), 70.1 (C-5), 36.4 (C-6), 126.0
(C-1"), 114.7 (C-2"), 144.9 (C-3"), 147.7 (C-4"), 113.5
(C-5"), 121.1 (C-6'), 145.2 (C-7"), 113.4 (C-8'), 166.9
(C-9"). VL _-¥edis 5 scikahis— 5, s e th s
9 K&k IR -

A 10: TSR CREE, mp 199~200 C,
Sh T B ST B . UV AL (nm:
212, 258, 294, IRver (cm): 3 470, 3 215, 1 699,
1627, 1464, 1403, 1308, 1267, 1206, 1147, 1 112,
990, 958, 783, 571. 'H-NMR (400 MHz, CD;OD) §:
6.80 (1H, d, J = 8.0 Hz, H-5), 7.42~7.44 (2H, m,
H-2, 6); “C-NMR (100 MHz, CD;OD) J: 170.3
(-COOH), 123.2 (C-1), 117.8 (C-2), 146.0 (C-3),
151.5 (C-4), 115.8 (c 5), 123.9 (C-6). L;LL%&%E 53
kAR IE S, LAY 10 R LR IR

EY 11: w8 Bk oK (Eﬁ@L), mp
211~213 °C, ZyiTHIEE. R0 S M.

UV Ay (mm): 213, 244, 291, 323, R v (em ):
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3450,3 251, 1662, 1637, 1467, 1307, 1297, 1235,
1192, 1 137, 989, 915, 867, 831, 593. 'H-NMR (400
MHz, CD;0D) &: 7.03 (1H, s, H-2), 6.77 (1H, d, J =
8.1 Hz, H-5), 6.92 (1H, d, J = 7.8 Hz, H-6), 7.52 (1H,
d, J=15.8 Hz, H-7), 6.21 (1H, d, J = 15.7 Hz, H-8);
BC-NMR (100 MHz, CD;0D) &: 127.8 (C-1), 115.6
(C-2), 146.7 (C-3), 149.4 (C-4), 115.1 (C-5), 122.8
(C-6), 147.0 (C-7), 116.5 (C-8), 171.1 (C-9). LAl %%
5 ScHkaRaE 0, M et 1 e .

&M 12: FHEk R CFEE), mp 289~291 C,
YRR 5 €0 S B . UV AN (nm): 218, 245, 296,
330. ESI-MS m/z:391.2 [M+Na]", 454 'H-NMR.
BC-NMR Ml DEPT-135 i, W H 7> 7K
Ci7H209. 'H-NMR (400 MHz, CD;0D) J: 2.09~
2.32 (4H, m, H-2, 6), 5.39 (1H, m, H-3), 3.84 (1H, dd,
J =28, 7.6 Hz, H-4), 4.24 (1H, m, H-6), 7.15 (1H, d,
J=1.2 Hz, H-2"), 6.89 (1H, d, J = 8.0 Hz, H-5"), 7.04
(1H, dd, J = 1.2, 8.0 Hz, H-6"), 3.79 (3H, s, -OCH3);
BC-NMR (100 MHz, CD;0D) &: 75.9 (C-1), 37.9 (C-
2), 72.0 (C-3), 72.6 (C-4), 70.4 (C-5), 38.0 (C-6), 175.7
(C-7), 53.0 (-OCHj3), 147.0 (C-2"), 146.7 (C-3"), 149.5
(C-4"), 116.6 (C-5"), 123.0 (C-6"), 127.6 (C-7"), 115.1
(C-8"), 168.2 (C-9"). LA ¥t 55 Srilkiiss—s,
M A 12 ) 5-O-MNnERE -4 7 R P G

AW 13: otk d CRREE), mp 210~211 °C,
VLY IS S B, UV A (nm): 206, 254
IR v (em™): 3 402, 2 378, 1 700, 1 625, 1 612,
1559, 1526, 1 436, 1 334, 1 307, 1 261, 1 186, 1 119,
950, 872, 787, 710, 636, 563, 520. EI-MS m/z: 161.3
[M+Na]", %i# 'H-NMR. "C-NMR #1 DEPT-135
W, HEMH 73 CHgO3. "H-NMR (400 MHz,
CD;OD) ¢: 7.82 (2H, d, J = 8.8 Hz, H-2, 6), 6.77 (2H,
d, J=8.8 Hz, H-3, 5); "C-NMR (100 MHz, CD;0D)
5 1227 (C-1), 163.3 (C-4), 133.0 (C-2, 6), 116.0
(C-3,5),170.1 (C-7)o LA _b%edf b5 ek — ™,
B EL A 13 T xR IE R R

AW 14: FEE S CREED, mp 197~199 C.
VYIS S R . UVANST (am): 213, 259,
291, TRvee (em™): 3 503,2 970, 2378, 1700, 1 615,
1541, 1489, 1452, 1299, 1256, 1222, 1129, 1 047,
935, 900, 782, 654, 526.EI-MS m/z: 191.0 [M+Na]",
454 "TH-NMR. "C-NMR #1 DEPT-135 i,
41k CgHsO4e "H-NMR (300 MHz, CD;0D) 6:

7.57 (2H, m, H-2, 6), 6.85 (1H, d, J = 8.7 Hz, H-5),
3.90 (3H, s, -OCH3); "“C-NMR (75 MHz, CD;0D) §:
123.1 (C-1), 115.8 (C-2), 148.6 (C-3), 152.6 (C-4),
113.8 (C-5), 1253 (C-6), 6.4 (CH;0-), 170.1
(-COOH). Lk b ¥ b5 scmrdiE 85", e
B4 R FEER.

) 15: A EERGE W (R, mp 121~
122 °Co WM BB, UVAY! (am): 215,
246, 294, 330, IRv-> (cm'): 3 476, 3 177, 2 974,
1743,1716,1 653, 1 625, 1610, 1390, 1 279, 1 262,
1183, 1164, 1102, 996, 948, 768, 570. ESI-MS m/z:
4333 [M+Na]", 4% 'H.NMR. “C-NMR A
DEPT-135 i, #EMIL 7 20N CaoHasO0o 'H-NMR
(300 MHz, CD;0D) ¢: 4.10 (1H, m, H-3), 3.70 (1H,
dd, J=3.0, 7.5 Hz, H-4), 5.24 (1H, m, H-5), 4.01 (2H,
m, H-8), 1.54 (2H, m, H-9), 1.28 (2H, m, H-10), 0.88
(3H, m, H-11); "“C-NMR (75 MHz, CD;0D) ¢: 75.7
(C-1), 37.7 (C-2), 70.3 (C-3), 72.5 (C-4), 72.1 (C-5),
38.0 (C-6), 175.0 (C-7), 66.4 (C-8), 31.5 (C-9), 20.0
(C-10), 14.0 (C-11), 168.2 (C-1"), 115.1 (C-2), 147.2
(C-3"), 127.6 (C-4"), 115.0 (C-5), 146.8 (C-6'), 149.6
(C-7"), 116.5 (C-8"), 123.0 (C-9"). LA ¥ 55 kiR
B8, WM A 15 04 5-0-InE -4
TR T

& 16: LEEHIRG W (HEE), mp 238~
240 Co UV A (nm): 247, IRvE (cm™): 2 965,
2 894, 1 749, 1 480, 1 392, 1 265, 1 037, 995.
'H-NMR (400 MHz, CDCl3) 6: 0.83~1.13 47 8 /M
REMES, #nh C-23,24,25,26,27, 28, 29,30 {7
I F3E4AL; 2.04 (BH, s, CH3COO0-), 4.50 (1H, m, H-3),
5.18 (1H, t, J = 3.2 Hz, H-12); "C-NMR (100 MHz,
CDCl;) 6: 170.5 (C=0), 20.8 (CH;C=0), 37.8 (C-1),
232 (C-2), 80.5 (C-3), 36.7 (C-4), 54.8 (C-5), 17.8
(C-6), 32.2 (C-7), 39.4 (C-8), 47.1 (C-9), 37.3 (C-10),
23.1 (C-11), 121.2 (C-12), 144.8 (C-13), 41.3 (C-14),
26.5 (C-15), 25.7 (C-16), 32.0 (C-17), 46.8 (C-18),
46.4 (C-19), 30.6 (C-20), 34.3 (C-21), 36.4 (C-22),
27.6 (C-23), 16.4 (C-24), 15.1 (C-25), 16.2 (C-26),
25.5 (C-27), 28.0 (C-28), 32.9 (C-29), 23.1 (C-30). LA
¥t ok — Y, M A 16 o p-
T4 PRI L IR TR o

AW 17: KR CRED, mp 290~292 C.
T A IRBRIR N BT (TLC). 5 B-#H% MF
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3, BRGSO NRE, et 17 J p-
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AW 18: EEHRY) CHEE, mp 219~221

C, UV A (nm): 2595 IR vho (cm™): 3 460, 2 917,
2378,1695,1646,1617,1296,1271,1217,1 159,
1 040, 1 004, 877, 741. ESI-MS m/z: 303.5 [M+
Na]", 4% 'H-NMR. "C-NMR #1 DEPT-135 i,
HEM 4> T K CisHyOs. 'H-NMR (300 MHz,
CD;0D) §: 5.77 (1H, s, H-2), 8.09 (1H, d, J = 15.8
Hz, H-4), 6.44 (1H, d, J = 15.9 Hz, H-5), 2.45 (1H, dd,
J = 2.0, 18.0 Hz, H-3"), 2.80 (1H, d, J = 17.8 Hz,
H-3"), 2.37 (1H, dd, J = 2.4, 18.0 Hz, H-5'), 2.69 (1H,
dd, J = 2.5, 18.0 Hz, H-5'), 3.65 (1H, d, J = 7.6 Hz,
H-8), 3.92 (1H, dd, J = 2.9, 7.6 Hz, H-8'), 2.05 (3H, d,
J=10.0 Hz, 6-CH3), 1.19 (3H, s, 7'-CHs), 0.99 (3H, s,
9-CHj); "*C-NMR (75 MHz, CD;0D) §: 119.9 (C-2),
151.1 (C-3), 132.9 (C-4), 133.6 (C-5), 83.0 (C-1"),
87.8 (C-2), 54.0 (C-3"), 210.9 (C-4"), 53.2 (C-5"), 48.9
(C-6"), 78.5 (C-8"), 21.2 (6-CHs), 19.4 (7'-CH3), 15.8
(9'-CHs3). L E%ds 5 Scpkapis — s, et
HY18 HUAKGIR

AW 19: PSR CHFED, mp 150~152 C.

UV AN (nm): 236, IRvED (em'): 3 388, 2 999,
2981, 1680, 1451, 1297, 1 140, 1 089, 1 038, 989.
ESI-MS m/z: 2473 [M+Na]', 44 'H-NMR.
BC-.NMR #I DEPT-135 i, WL 7N
C13H005. 'H-NMR (400 MHz, CD;0D) §: 5.94 (1H,
m, H-4), 5.81~5.86 (2H, m, H-7, 8), 4.39 (1H, m,
H-9), 1.31 (3H, d, J = 4.8 Hz, H-10), 1.98 3H, d, J =
0.9 Hz, H-11), 1.11 (3H, s, H-12), 1.08 (3H, s, H-13),
2.54 (1H, d, J = 12.6 Hz, H-2a), 2.23 (1H, d, J = 12.6
Hz, H-2b): “C-NMR (100 MHz, CD;OD) §: 42.4
(C-1), 50.7 (C-2), 201.2 (C-3), 127.1 (C-4), 167.4
(C-5), 79.9 (C-6), 130.0 (C-7), 136.9 (C-8), 68.6
(C-9), 23.8 (C-10), 19.6 (C-11), 23.5 (C-12), 24.5
(C-13)o UL R%et 5 Sc ks — 80", e th s
W) 19 Fyit

AW 20: MR CHED, mp 167~169 C.

UV A0 (nm): 252, ESI-MS mi/z: 465.3 [M+Na]",
441.8 [M—H], 4i# 'H-NMR. C-NMR #I DEPT-
135 %, HEMHS TRA CuHigOe H-NMR (300
MHz, CD;OD) ¢: 5.74 (1H, s, H-2), 7.78 (1H, d, J =

18.0 Hz, H-4), 6.19 (1H, d, J = 18.0 Hz, H-5), 5.93
(1H, s, H-3'), 2.40 (1H, d, J = 18.0 Hz, H-5'a), 2.65
(1H, d, J = 18.0 Hz, H-5'b), 3.59 (1H, d, J = 9.0 Hz,
H-8a), 3.95 (1H, d, J = 9.0 Hz, H-8b), 1.06 (3H, s,
9'-CH3), 1.91 (3H, d, J = 3.0 Hz, 7'-CH3), 2.02 (3H, d,
J =3.0 Hz, 6-CH3); "“C-NMR (75 MHz, CD;0D) §:
119.8 (C-2), 150.9 (C-3), 129.6 (C-4), 137.4 (C-5),
21.2 (C-6), 79.9 (C-1"), 166.3 (C-2'), 1282 (C-3"),
200.8 (C-4"), 45.4 (C-5"), 46.6 (C-6"), 19.6 (C-7"), 74.5
(C-8"), 20.3 (C-9), 104.6 (C-1"), 75.1 (C-2"), 71.5
(C-3"), 78.0 (C-4"), 77.9 (C-5"), 62.7 (C-6"). LL_L-%k
P Sk aE — 3P, MO ER AW 20 4 (1S,
6’R)—8’—hydr0xyabsci51c acid B-D-glucoside.

WA 21: JotaEIRg d (FRED, mp 242~
244 C. UVANOM (mm): 219, 275, IRve (em’'):
2378, 1715, 1 664, 1 575, 1 559, 1 525, 1 474, 759,
449, ESI-MS m/z: 229.3 [M—H], 4i% 'H-NMR.
BC.NMR #1 DEPT-135 i, #El H 4 XN
C13H,40,N,. 'H-NMR (300 MHz, CD;0OD) 8: 4.73 (1H,
d, J = 6.6 Hz, H-1), 3.99 (1H, dd, J = 4.5, 12.0 Hz,
H-3), 3.05 (1H, m, H-4), 7.51 (1H, d, J = 7.8 Hz, H-5),
7.08 (1H, t, J = 7.2 Hz, H-6), 7.17 (1H, t, J = 7.2 Hz,
H-7), 7.38 (1H, d, J = 7.8 Hz, H-8), 3.47 (1H, dd, J =
4.5, 15.3 Hz, H-4a), 1.78 (3H, d, J = 6.6 Hz, CHs):
BC-NMR (75 MHz, CD;0D) &: 51.2 (C-1), 59.8 (C-3),
24.4 (C-4), 119.1 (C-5), 120.6 (C-6), 123.3 (C-7), 112.3
(C-8), 107.9 (C-4a), 127.5 (C-4b), 138.6 (C-8a), 131.5
(C-9a), 17.2 (C-10), 173.8 (C-11), LA FHdin 15 k4R

— 52, s EA S 21 4 1-methyl-1, 2, 3, 4-

tetrahydro-f-carboline-3-carboxylic acid.
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