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Abstract: Objective To study the chemical constituents from the branches and leaves of Cephalotaxus fortunei var. alpina.
Methods The separation and purification were conducted by a variety of chromatographic separation techniques, including silica
gel, ODS, Sephadex LH-20 gel column chromatography, and semi-preparative high performance liquid chromatography. The
chemical structures of isolated compounds were elucidated by NMR and MS spectroscopic techniques. Results A total of 26
compounds were isolated from 75% ethanol extract of the branches and leaves of C. fortunei var. alpina, which were identified as
(—)-secoisolariciresinol (1), matairesinol (2), (—)-nortrachelogenin (3), a-conidendrin (4), (+)-isolariciresinol (5),
erythro-guaiacyl-glycerol-B-O-4'-dihydroconiferyl ~ether (6), (+)-pinoresinol (7), pinobatol (8), 4,7,9,9"-tertahydroxy-3,3'-
dimethoxy-8-O-4'-neolignan (9), dihydrodehydrodiconiferyl alcohol (10), dihydroconiferyl alcohol (11), apigenin (12), quercetin
(13), chrysoeriol (14), naringenin (15), dihydrokaempferol (16), 8-demethylfarrerol (17), sciadopitysin (18),
2,3-dihydro-6-methylginkgetin (19), taiwanhomoflavone C (20), 4-(4-hydroxy-3-methoxyphenyl)-2-butanol (21), rhododendrol (22),
4-(4-hydroxyphenyl)butan-2-one (23), trans-resveratrol (24), o-anisic acid (25) and benzoic acid (26). Conclusion Compounds
5—8, 11, and 21-—26 are isolated from the genus Cephalotaxus for the first time. Compounds 1—4, 9, 10, 13, 14, and 18—20 are
isolated from C. fortunei var. alpina for the first time.
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ZRASJE Cephalotaxus Sieb. et Zuce. 3T =
RAZEL (Cephalotaxaceae) , 4J@iN 9 #F, AT
WA =W ORR:, DA oS, A
7 Fh 3 AR, EL =42 C. fortunei Hook. var.
alpina H. L. Li 2 =RAZ @AM EY, RERE T
YA, FESAE R IACAALES . H rE
V)P HR A AL ARA Lty GEEfR 2300~3700 m)
Je ZIAZ SR o AR I AR i
CEBE A, RIEER . SRS MR
msy, HZBAREREYEEDS, G =020
BRAEIG PR R T 2R T R S A R G 7e,
R A2 BA BENPUMRIE L, T
DRI =D JEAE TR,  RAZH FT L =02
Bt (R AE IR AN ik R S AT 1R AR,
ARSI HE— 20 X FL 75% LB K FERU A0 22 iy it
TS, Mo E et 26 MEEY, B 10 4
KIERBUEY (1~10) : 25750 fa 5 B2
[(—)-secoisolariciresinol , 1] « % & H 5 B#
EHEZAOHE T ()
nortrachelogenin, 3], a-#k#ZflF%& (o-conidendrin,
4) . (H)-FIEMFAPAEEE [(+)-isolariciresinol, 5]+
75 -1 B AR B B H il -4 - SR RERE Cerythro-
guaiacyl-glycerol-p-O-4'-dihydroconiferyl ~ ether ,
6) . AIGEE [(+)-pinoresinol, 7]+ BRYHNFRHL L
(pinobatol, 8). 4,7,9,9'-PU¥s3E-3 3'- — 4 JE-8-0-
AARRER (4,7,9,9'-tertahydroxy-3,3'-dimethoxy-8-
O-4"-neolignan, 9) . “HEA MR (dihydro-
dehydrodiconiferyl alcohol, 10) ; 1 MRHNZEIM
&Y. —ZEFaMAEE (dihydroconiferyl alcohol, 11);
9 NEFALEY (12~20) : Fr & (apigenin,
12) . #% % (quercetin, 13) . 3-HHEEARREE
# (chrysoeriol, 14) . {7 (naringenin, 15) .
— &AL ZEM (dihydrokaempferol, 16) . 8- H LAY
% ( 8-demethylfarrerol , 17 ) . 4 fa XU 3 Fi
( sciadopitysin, 18) . 2,3- & -6- F R HF &R
(2,3-dihydro-6-methylginkgetin, 19) . &% =234
EHW C (taiwanhomoflavone C, 20) ; 6 HAh
RUEY) (21~26) : 4-(4-FFF-3-FHEIEFRFL)-2-
T Bf [4-(4-hydroxy-3-methoxyphenyl)-2-butanol ,
21]. #LE%E (rhododendrol, 22) . 78 % ¥ W
[4-(4-hydroxyphenyl)butan-2-one, 23] & - %
FilE (trans-resveratrol, 24) . A 5 32K H IR
(o-anisic acid, 25) . K HE (benzoic acid, 26) »

( matairesinol , 2 ) .

Hrb, &Y 5~8. 110 21~26 NEIRN=RE
B R EAE, AW 1~4. 9. 10, 13,
14, 18~20 N H KM E L =RASH B35

1 {XEBEMH

Bruker AV-600 #1 ARX-400 2% LIR %1%
(BrukerBiospin A #], Fit) ; BFHHKS P
X Agilent 1100 (Agilent A ], £[E) ; Anton Paar
MCP 200 Jig)tf% (Anton Paar 2A®], BEHA]D ; FH
#% HPLC, F'® Shimadzu SPD-20A ‘454G 2%,
YMC ODS-A i (250 mmX 10 mm, 5 um) .
200~300 HAF A RERER AN GFosy 2 OIERERIN (5
SR T s R R R (iR (Merk A F]D;
ODS H:iEERl (100 yum, HA YMC AF]) ;
Sephadex LH-20 (GE Healthcare) . oz (R
T REHERH AR AFD o

L =R R T 201746 8 AR E = F & L
W EREEH N 2757 m ZE L, SILHZARK
Y R A GBI BREE AL =RE C
fortunei Hook. var. alpina H. L. Li, EiEARA
(CF-201708-2) AFJBCTILBHARIR 2 255 Bt o
2 RESSE

TR IE ) i L0 =R 40 kg, I 8 f5 &
AR 75% BRI AR 3 Ik, #K 2 h, &
HHEEU, w4E, FEIREH 2%HhmE, W
pH & 2~3, I8, JERAIEE AR, SR
Na,CO; ] pH & 9~10, & FHEAEE, RN
RAERE 7> A (45 ) o JEME AT NaxCOs I
pH ZrdE, —& W k. SRR AES. 1E T AR IREE
B 43 i OIS B ZEBGH 7 B(176 ) C(152
g) AID (350g) .

A #B4r 4 ODS i, B OEE - K
(20 : 80—90 : 1OOBRFELENL, 152 6 N4 IIFE i
(Fr. AI~AVD) . Fr. All A ERE S B, & H
Fe-FHEE (100 @ 1—1 0 1) BREEVEN, 537 M
Fr. All 1~7. Fr. AIl 2 ZRERH: % BRI B 5 13
F| 3 N4 % Fr. All 2a~2c. Fr. Al 2b £ Sephadex
LH-20 AE i [ & Ge-HmECL - DB 708,
S AEEIE A 16 (10 mg) 117 (5mg) . Fr. AllI
FEfZE Sephadex LH-20 fHaifigifbfs, £-H%
R OB AR s A o B gl BRI EY 6 [5
mg, HEE-/K(35:65), ®=35.5min] F18[5 mg,
HEE-/K (35:65) , tr=41.5min]. Fr. AIV &M
FEEGE B, S H -HEE (100 0 0—20 1 1) B
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FEVERL, 5385 ANMHS Fr. AIV 1~5, Fr. AIV 14
Sephadex LH-20 #Hfailisr B )5, £l & AL m il
e B 4ifh, [EEY 1 [6 mg, HE-/K
(60 : 40>, ®R=32.5min]; Fr.AIV 3 &R ZrEAHE
WIS, £ Sephadex LH-20 A (Ailalifl, [ — 5 k-
R (101D B, 1532 M5 Fro ATV 3a~3b,
a3 8 1) % 28 i WORUME A o B, IRBNAR Y
BE-7K (55 1 45) , alfaEiba? 2 (5mg, ®=22.5
min) + 5 (6 mg, ®R=43.5min) . 9 (6 mg, ®R=63.5
min) Al 11 (5 mg, ®R=91.5 min) ; AN NHFEE-
K (38:62) , AlfFEIHLEY) 21 (4 mg, wR=47.5
min) f123(7 mg, ®&=72.5min). Fr. AV £ Sephadex
LH-20 FEail [ e-FEE (101D Bk el
1, R EMEEY 18 (17 mg) 119 (4mg) »

B 6 4r £8 fE BAE U 2 B, Tk - N IR
(100 : 10 : 100> BEEEPENL, 4326 M4 Fr. B
I~VI. Fr. BIV & ODS iy 5, HEE-/K
(35:65) Wilit, 1932 MHS5 Fr. BIV 1~2, 535
28 -1 2% 2 R AR AN A B, B AE D -
K (36:64), alfFEIAEY 13 (6 mg, ®R=51.5
min) F122 (5 mg, ®=39.5 min) ; JSHIAFEE-
K (33:67) , HEMLEY 24 (3 mg, =355
min) o Fr. BV SRERAEEUE 5, i k-7 i
(10 : 10 : 100> FREEPEME, 193] 4 NMHS Fr. BV
1~4, Fr. BV 3 % ODS ki, HE-K
(20 : 80—90 : 10> BHEEYEML, 135 4 AEH BIFE
(Fr. BV 3a~3d) . Fr. BV 3b £l 4 B 5o (4
PEAC B, AN FEE-/K (351 65) , 4rHlfEEIL
A3 (5 mg, ®R=275 min) . 4 (6 mg, R=51.5
min). 7(5mg, ®xR=76.5min)F 10(7 mg, ®=110.5
min) . Fr. BV 4 £ ODS #: i, HE-K
(20 : 80—90 @ 10OBLEEBEML, 1531 6 /NE4 FIFE
(Fr. BV 4a~4f) . Fr. BV 4a & Sephadex LH-20 ¥
LR BAEFILEY 25 (6 mg) . Fr. BV 4d &HER
FEE [ & -HEE (100 © 1) ] IR E Sephadex
LH-20 A 3850 8 CHEESED , a2 &4 12
(30mg) « 14 (4mg) . 15 (5mg) 120 (9mg) -

D #5r &RE A AL 5, & b
(100 : 2) PEiE/r4 ODS Ml r g, K
(20 : 80) Ml 34t Sephadex LH-20 kit 4fift
CHEBESEMG, PR £ B4 = AORAE (i 40 5
321G 26 [8 mg, HEE-/K (31:69), rR=23.5

min].

3 ZHEE

WED 1: RFEOKAK: [o]y -37.2 (¢ 0.40,
MeOH); ESI-MS m/z: 361 [M—H]; 'H-NMR (600
MHz, CD;0D) §: 6.66 (2H, d, J = 7.8 Hz, H-5, 5'),
6.59 (2H, d, J=2.0 Hz, H-2, 2'), 6.54 (2H, dd, J = 7.8,
2.0 Hz, H-6, 6'), 3.73 (6H, s, 3, 3'-OCH3), 3.58 (4H, d,
J=5.0 Hz, H»-9, 9"), 2.66, 2.55 (% 2H, dd, J = 13.7,
7.6 Hz, Hy-7, 7)), 1.91 (2H, m, H-8, 8'); '*C-NMR
(150 MHz, CD;OD) : 148.8 (C-3, 3"), 145.5 (C-4, 4"),
133.9 (C-1, 1'), 122.7 (C-6, 6"), 115.8 (C-5, 5'), 113.4
(C-2,2", 62.1 (C-9, 9), 56.2 (3, 3'-OCH3), 44.1 (C-8,
8", 36.0 (C-7, 7). VL LEHs 5 SCfoxt i — 213,
WS LAY 1 BT TE M RA R o

&Y 2: HENAK; ESI-MS m/z: 357 [M—
H]: 'H-NMR (600 MHz, CDCl;) d: 6.82 (1H, d, J =
7.7 Hz, H-5), 6.79 (1H, d, J = 8.0 Hz, H-5"), 6.61 (1H,
d, J =19 Hz, H-2), 6.59 (1H, dd, J = 7.7, 1.9 Hz,
H-6), 6.51 (1H, dd, J = 8.0, 1.7 Hz, H-6"), 6.41 (1H, d,
J = 1.7 Hz, H-2'), 415 (IH, dd, J = 9.1, 7.4 Hz,
H-9'a), 3.89 (1H, dd, J=9.1, 7.4 Hz, H-9'b), 3.82 (3H,
s, 3-OCH3), 3.81 (3H, s, 3’-OCH3), 2.95 (1H, dd, J =
14.1, 5.2 Hz, H-7a), 2.88 (1H, dd, J = 14.1, 7.1 Hz,
H-7b), 2.61 (1H, dd, J = 13.7, 6.7 Hz, H-7'a), 2.56
(1H, m, H-8), 2.51 (1H, m, H-7'b), 2.46 (1H, m,
H-8"); 3C-NMR (150 MHz, CDCl3) 6: 179.0 (C-9),
146.8 (C-3'), 146.3 (C-3), 144.6 (C-4"), 144.5 (C-4),
129.9 (C-1'), 129.7 (C-1), 122.2 (C-6), 121.4 (C-6'),
114.5 (C-5"), 114.2 (C-5), 111.6 (C-2), 111.0 (C-2"),
71.5 (C-9'), 56.0 (3'-OCH3), 55.9 (3-OCHj3), 46.7 (C-8),
41.1 (C-8'), 38.4 (C-7'), 34.7 (C-7)o VA% 5 3Cilikoxt
R—80, MEEEEY) 2 NS SRR .

&Y 3: HEMAK; [o]) -353 (c 030,
MeOH) ; ESI-MS m/z: 397 [M~+Na]*; 'H-NMR (600
MHz, DMSO-ds) d: 6.73 (1H, d, J = 2.0 Hz, H-5'),
6.68 (1H, dd, J = 8.0, 2.0 Hz, H-5), 6.65 (1H, d, J =
2.0 Hz, H-2), 6.64 (1H, d, J= 2.0 Hz, H-2"), 6.58 (1H,
dd, J = 8.0, 2.0 Hz, H-6'), 6.51 (1H, dd, J = 8.0, 2.0
Hz, H-6), 3.94 (1H, m, H-9'), 3.73 (3H, s, 3-OCH3),
3.70 (3H, s, 3'-OCH3), 2.98 (1H, d, J = 13.6 Hz,
H-7a), 2.81 (1H, d, J = 13.6 Hz, H-7b), 2.60 (1H, dd,
J = 13.6, 3.9 Hz, H-7'a), 2.40 (1H, m, H-7'b), 2.34
(1H, m, H-8"); 3C-NMR (150 MHz, DMSO-ds) o:
178.0 (C-9), 147.5 (C-3), 147.2 (C-3'), 145.4 (C-4),
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144.8 (C-4"), 130.0 (C-1'), 126.4 (C-1), 122.6 (C-6),
120.7 (C-6"), 115.4 (C-5'), 115.2 (C-5), 114.5 (C-2),
112.8 (C-2'), 75.4 (C-8), 70.0 (C-9'), 55.5 (3'-OCH3),
55.4 (3-OCH3), 43.7 (C-8'), 42.8 (C-7), 30.7 (C-7").
DA b 25045 5 S et B — 505, MUS e A 3
H 28 1 H TG

&Y 4: FHEKAK; ESI-MS m/z: 355 [M—
H]: 'H-NMR (600 MHz, DMSO-ds) d: 6.75 (1H, d,
J=2.0Hz, H-2"), 6.73 (1H, d, J = 8.0 Hz, H-5"), 6.68
(1H, s, H-2), 6.58 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 6.17
(1H, s, H-5), 4.06 (1H, overlapped, H-9'a), 3.87 (1H,
d, J = 11.3 Hz, H-9'b), 3.73 (3H, s, 3-OCH3), 3.72
(1H, d, J = 14.6 Hz), 3.71 (3H, s, 3’-OCH3), 3.00 (1H,
dd, J = 15.0, 5.0 Hz, H-7a), 2.85 (1H, t, J = 15.0 Hz,
H-7b), 2.75 (1H, td, J = 12.3, 5.0 Hz, H-8), 2.64 (1H,
m, H-8'); 3C-NMR (150 MHz, DMSO-ds) d: 177.2
(C-9), 147.8 (C-3"), 146.1 (C-3), 145.4 (C-4), 144.7
(C-4"), 133.7 (C-1"), 131.8 (C-6), 125.4 (C-1), 120.9
(C-6"), 115.6 (C-5), 115.5 (C-5"), 112.9 (C-2, C-2"),
71.3 (C-9'), 55.6 (3'-OCH3), 55.5 (3-OCHj), 48.6
(C-7"), 48.3 (C-8'), 40.9 (C-8), 28.6 (C-7). L L%k
P55 5 ST IR — 300, WS G 4 Na-B2
fE% .

wEw 5. BEMAR: [o]) +40.5 (¢ 0.46,
MeOH) ; ESI-MS m/z: 383 [M+Na]"; 'H-NMR
(600 MHz, DMSO-ds) d: 6.68 (1H, d, J = 8.0 Hz,
H-5"), 6.63 (1H, d, J = 1.9 Hz, H-2'), 6.60 (1H, s,
H-2), 6.48 (1H, dd, J = 8.0, 1.9 Hz, H-6'), 6.09 (1H, s,
H-5), 3.73 (1H, d, J = 10.2 Hz, H-7"), 3.70 (3H, s,
3'-OCH3), 3.69 (3H, s, 3-OCH3), 3.57 (1H, dd, J =
10.5, 4.1 Hz, H-9a), 3.43 (2H, overlapped, H-9b, 9'D),
3.16 (1H, dd, J = 10.5, 4.1 Hz, H-9'a), 2.68 (2H, m,
H-7), 1.83 (1H, m, H-8), 1.61 (1H, m, H-8);
BC.NMR (150 MHz, DMSO-ds) d: 147.3 (C-3"),
145.5 (C-3), 144.7 (C-4"), 144.1 (C-4), 137.1 (C-1"),
132.7 (C-6), 127.1 (C-1), 121.5 (C-6"), 116.3 (C-5),
115.3 (C-5"), 113.2 (C-2"), 111.8 (C-2), 63.6 (C-9), 59.7
(C-9"), 55.6 (3-OCH3), 55.5 (3'-OCH3), 45.9 (C-7', 8"),
38.1 (C-8),32.3 (C-7)» VA b-%idh 5 sCmfox Bl — 24017,
HEEEWEY) S N (H)-Ava A e .

&Y 6: TLJMRY); ESI-MS m/z: 401 [M+
Na]*; 'H-NMR (600 MHz, Pyridine-ds) 6: 7.59 (1H,
d,J=1.9 Hz, H-2), 7.47 (1H, d, J = 8.0 Hz, H-5), 7.41

(1H, dd, J= 8.0, 1.9 Hz, H-6), 7.26 (1H, d, /= 8.2 Hz,
H-5"), 6.94 (1H, d, J= 1.9 Hz, H-2'), 6.85 (1H, dd, J =
8.2, 1.9 Hz, H-6), 6.03 (1H, brs, H-7), 5.60 (1H, m,
H-8), 4.90 (1H, m, H-9a), 4.39 (1H, m, H-9b), 3.89
(1H, m, H-9"), 3.72 (3H, s, 3'-OCH3), 3.71 (3H, s,
3-OCH3), 2.82 (1H, t, J = 7.8 Hz, H-7"), 2.05 (1H, m,
H-8"); '3C-NMR (150 MHz, Pyridine-ds) J: 150.9
(C-3"), 148.4 (C-3), 147.6 (C-4), 147.5 (C-4"), 136.8
(C-1"), 134.1 (C-1), 121.2 (C-6'), 120.6 (C-6), 118.3
(C-2), 116.0 (C-5), 113.4 (C-2"), 111.8 (C-5), 87.8
(C-8), 73.4 (C-7), 61.7 (C-9"), 61.3 (C-9), 55.8
(3'-OCH3), 55.7 (3-OCH3), 35.7 (C-8'), 32.3 (C-7")-
DL b2 5 SR B — 3008, S A 6 N
75 3 - 1 B A ) 355 H Y -4 - — ARk

&7 LEMRD: [of) +32.5 (¢ 0.37,
MeOH) ; ESI-MS m/z: 381 [M+Na]*; 'H-NMR
(600 MHz, CD;0D) §: 6.94 (2H, d, J = 2.0 Hz, H-2,
2", 6.80 (2H, dd, J = 8.2, 2.0 Hz, H-6, 6), 6.76 (2H, d,
J=82Hz H-5,5),4.70 (2H, d, J = 4.3 Hz, H-7, 7"),
4.23 (2H, dd, J = 9.0, 6.5 Hz, H-9a, 9'a), 3.85 (6H, s,
2-OCH3), 3.83 (2H, dd, J = 9.0, 3.6 Hz, H-9b, 9'b),
3.14 (2H, m, H-8, 8'); '*C-NMR (150 MHz, CD;0D)
5: 1492 (C-3, 3), 147.4 (C-4, 4"), 133.7 (C-1, 1"),
120.1 (C-6, 6), 116.1 (C-5, 5"), 111.0 (C-2, 2"), 87.5
(C-7,7"), 72.6 (C-9, 9"), 56.4 (3, 3'-OCH3), 55.4 (C-8,
8. LA LA 5 SCkx I —300), s iay 7
VLV

& 8: HEMA; ESI-MS m/z 579 [M+
Na]*; 'H-NMR (600 MHz, CD;OD) ¢: 7.12 (1H, d,
J=1.9 Hz, H-2), 7.11 (1H, dd, J = 9.8, 2.5 Hz, H-6"),
6.94 (1H, dd, J = 8.1, 1.9 Hz, H-6), 6.80 (1H, d, J =
8.1 Hz, H-5""), 6.74 (1H, d, J= 8.1 Hz, H-5), 6.72 (1H,
d, J =19 Hz, H-9"), 6.61 (1H, dd, J = 8.2, 1.9 Hz,
H-6"), 6.29 (1H, d, J = 2.5 Hz, H-2'), 6.15 (1H, d, J =
9.8 Hz, H-5'), 5.10 (1H, d, J= 9.7 Hz, H-7), 4.80 (1H,
d, J = 8.7 Hz, H-7"), 435 (1H, m, H-8"), 3.91 (3H, s,
3-OCH3), 3.83 (1H, dd, J = 12.0, 2.6 Hz, H-9'a), 3.77
(1H, dd, J = 12.0, 2.6 Hz, H-9'b), 3.74 (3H, s,
3""-OCH3), 3.68 (3H, s, 3'-OCH3), 3.54 (1H, t, J= 6.5
Hz, H-9""), 3.44 (1H, d, J = 5.8 Hz, H-9), 2.81 (1H, m,
H-8), 2.58 (I1H, t, J = 7.4 Hz, H-7"), 1.79 (1H, m,
H-8"); BC-NMR (150 MHz, CD;OD) ¢: 183.7
(C-4"), 153.9 (C-3"), 153.5 (C-3""), 150.9 (C-6"), 149.1
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(C-3), 147.7 (C-4), 145.6 (C-4""), 137.4 (C-1"), 134.9
(C-1), 129.1 (C-5"), 121.4 (C-6"), 120.1 (C-6), 116.7
(C-5"), 116.1 (C-5), 114.8 (C-2""), 113.5 (C-2), 110.9
(C-2), 85.4 (C-7"), 83.7 (C-7), 80.6 (C-8"), 62.2 (C-8,
9, 61.9 (C-9"), 59.9 (C-9), 56.6 (C-1'), 56.4
(3-OCH3), 56.0 (3"-OCHs), 55.3 (3'-OCH3), 35.4
(C-8"),32.6 (C-7")o LA b Hidf 5 SChont B — 220,
s e B 8 AR ARFA K BE -

&Y 9: HENA; ESI-MS m/z: 401 [M+
Na]*; 'H-NMR (600 MHz, DMSO-ds) J: 6.98 (1H, d,
J=2.0 Hz, H-2), 6.91 (1H, d, J = 8.0 Hz, H-5), 6.79
(1H, d, J = 2.0 Hz, H-2'), 6.76 (1H, dd, J = 8.0, 2.0
Hz, H-6), 6.68 (1H, d, J = 8.0 Hz, H-5'), 6.64 (1H, dd,
J=18.0, 2.0 Hz, H-6'), 471 (1H, d, J = 4.6 Hz, H-7),
4.16 (1H, dd, J = 10.2, 4.6 Hz, H-8), 3.76 (3H, s,
3-OCH3), 3.73 (3H, s, 3’-OCH3), 3.56 (1H, dd, J =
10.2, 4.6 Hz, H-9a), 3.41 (1H, m, H-9"), 3.22 (1H, m,
H-9b), 2.51 (1H, overlapped, H-7"), 1.69 (1H, m,
H-8'); BC-NMR (150 MHz, DMSO-ds) o: 149.5
(C-3"), 147.0 (C-3), 146.3 (C-4"), 145.4 (C-4), 135.2
(C-1"), 133.0 (C-1), 120.1 (C-6"), 119.0 (C-6), 116.0
(C-5"), 114.7 (C-5), 112.7 (C-2"), 111.0 (C-2), 84.8
(C-8), 70.9 (C-7), 60.2 (C-9), 60.1 (C-9), 55.6
(3-OCHa), 55.4 (3'-OCH3), 34.5 (C-8'), 31.3 (C-7")-
DL b3 5 SCERR IR — 302, S A 9
4,7,9,9"-PY 2 %E-3 3"- — A BE-8-0-4-Fi R lE &= o

&P 10: HERA; ESI-MS m/z: 383 [M+
Na]*; 'H-NMR (600 MHz, DMSO-de) J: 6.91 (1H, s,
H-2), 6.75 (2H, brs, H-5, 6), 6.69 (1H, s, H-6"), 6.68
(1H, s, H-2"), 5.40 (1H, d, J = 6.7 Hz, H-7), 3.76 (3H,
s, 3-OCH3), 3.74 (3H, s, 3'-OCH3), 3.69 (1H, m,
H-9a), 3.60 (1H, m, H-9b), 3.41 (1H, overlapped,
H-8), 3.41 (1H, m, H-9"), 2.51 (1H, t, J = 7.6 Hz,
H-7"), 1.69 (1H, m, H-8'); BC-NMR (150 MHz,
DMSO-ds) 8: 147.6 (C-3), 146.5 (C-4"), 145.5 (C-4),
143.3 (C-3'), 135.0 (C-1"), 132.4 (C-1), 129.1 (C-5"),
118.5 (C-6), 116.5 (C-6'), 115.3 (C-5), 112.4 (C-2'),
110.3 (C-2), 86.9 (C-7), 63.0 (C-9), 60.2 (C-9"), 55.7
(3'-OCH3), 55.6 (3-OCH3), 53.3 (C-8), 34.7 (C-8),
31.5 (C-7") VL EE#E 5 SOkt B — 222, e
W) 10 S5 .

WEP11: TEMHIRY); ESI-MS m/z: 183 [M+
H]"; 'H-NMR (600 MHz, CDCls) J: 6.83 (1H, d, J =

7.9 Hz, H-5), 6.70 (1H, d, J= 1.7 Hz, H-2), 6.68 (1H,
dd, J = 7.9, 1.7 Hz, H-6), 3.87 (3H, s, 3-OCH3), 3.68
(2H, t, J = 6.4 Hz, H-9), 2.64 (2H, t, J= 7.6 Hz, H-7),
1.87 (2H, m, H-8); '*C-NMR (150 MHz, CDCls) ¢:
146.4 (C-3), 143.7 (C-4), 133.7 (C-1), 120.9 (C-6),
114.3 (C-5), 111.0 (C-2), 62.3 (C-9), 55.9 (3-OCH3),
34.5 (C-8). LA b#d 5 SCmfont i — 2023, e
&Y 11 N AR IEE .

&M 12: EEKAR; ESI-MS m/z: 271 [M+
H]*: 'H-NMR (600 MHz, DMSO-ds) d: 12.97 (1H, s,
5-OH), 10.85 (1H, s, 7-OH), 10.37 (1H, s, 4'-OH),
7.93 (2H, d, J = 8.9 Hz, H-2', 6'), 6.92 (2H, d, J = 8.9
Hz, H-3', 5), 6.79 (1H, s, H-3), 6.48 (1H, d, J = 2.0
Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6); '3C-NMR
(150 MHz, DMSO-ds) J: 181.8 (C-4), 164.2 (C-2),
163.8 (C-7), 161.5 (C-9), 161.2 (C-4"), 128.5 (C-2,
6'), 116.0 (C-3', 5"), 103.7 (C-10), 102.9 (C-3), 98.8
(C-6), 94.0 (C-8). LA 3 d 15 STt B — 2024,k
WEEI 12 N E.

b &M 13: KR, ESI-MS m/z: 303 [M+
H]*: 'H-NMR (600 MHz, DMSO-ds) d: 12.50 (1H, s,
5-OH), 10.81 (1H, s, 7-OH), 9.58 (1H, s, 3-OH), 9.35
(2H, s, 3', 4-OH), 7.68 (1H, d, J = 2.1 Hz, H-2'), 7.54
(1H, dd, J = 8.5, 2.1 Hz, H-6'), 6.88 (1H, d, J = 8.5
Hz, H-5"), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d,
J=2.0 Hz, H-6); 3C-NMR (150 MHz, DMSO-ds) 6:
175.8 (C-4), 163.9 (C-7), 160.7 (C-9), 156.1 (C-5),
147.7 (C-4"), 146.8 (C-2), 145.1 (C-3"), 135.7 (C-3),
121.9 (C-1), 120.0 (C-6'), 115.6 (C-2', 5'), 103.0
(C-10), 98.2 (C-6), 93.4 (C-8). LA_L-H¥z 5 ik x &
— 32, WS ENE 13 Al .

&Y 14: FEEHAR; ESI-MS m/z: 301 [M+
H]*: 'H-NMR (600 MHz, DMSO-ds) d: 12.98 (1H, s,
5-OH), 10.83 (1H, s, 7-OH), 10.01 (1H, s, 4'-OH),
7.56 (1H, s, H-2"), 7.55 (1H, d, J = 8.0 Hz, H-6'), 6.93
(1H, d, J = 8.0 Hz, H-5"), 6.91 (1H, s, H-8), 6.52 (1H,
s, H-6), 6.20 (1H, s, H-3), 3.89 (3H, s, 3’-OCH3);
BC-NMR (150 MHz, DMSO-ds) J: 182.3 (C-4), 164.6
(C-7), 164.1 (C-2), 161.9 (C-9), 157.8 (C-5), 151.2
(C-3"), 148.5 (C-4"), 121.9 (C-1"), 120.8 (C-6'), 116.2
(C-5"), 110.6 (C-2'), 104.2 (C-10), 103.7 (C-3), 99.3
(C-6), 94.5 (C-8), 56.4 (3'-OCH3). LA_IHdz 5 clikxt
TR —5020), WS h AW 14 4 3-FEREARRE R,
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&P 15: HERA; ESI-MS m/z: 273 [M+
H]*: 'H-NMR (600 MHz, CD;0OD) &: 7.31 (2H, d,
J=8.5Hz, H-2',6"), 6.81 (2H, d, J= 8.5 Hz, H-3', 5'),
5.89 (1H, d, J= 2.0 Hz, H-8), 5.88 (1H, d, J= 2.0 Hz,
H-6), 5.33 (1H, dd, J = 13.0, 3.0 Hz, H-2), 3.11 (1H,
dd, J = 17.0, 13.0 Hz, H-3a), 2.69 (1H, dd, J = 17.0,
3.0 Hz, H-3b); BC-NMR (150 MHz, CD;OD) ¢:
197.8 (C-4), 168.6 (C-7), 165.5 (C-5), 164.9 (C-9),
159.1 (C-4"), 131.1 (C-1"), 129.0 (C-2', 6), 116.3
(C-3, 5), 103.3 (C-10), 97.1 (C-6), 96.2 (C-8), 80.5
(C-2), 44.1 (C-3). LA _E-%¥s 5 0o B — 3027, i
Y E A 15 R R

&Y 16: AR AK; 'H-NMR (600 MHz,
DMSO-ds) 8: 11.91 (1H, s, 5-OH), 10.83 (1H, s,
7-OH), 9.56 (1H, s, 4-OH), 7.30 (2H, d, J = 8.5 Hz,
H-2', 6), 6.78 (2H, d, J = 8.5 Hz, H-3', 5'), 5.91 (1H,
d, J=2.0 Hz, H-8), 5.85 (1H, d, J = 2.0 Hz, H-6), 5.76
(1H, d, J = 6.2 Hz, 3-OH), 5.04 (1H, d, J = 11.5 Hz),
4.58 (1H, dd, J = 11.5, 6.2 Hz, H-3); 3C-NMR (150
MHz, DMSO-ds) 0: 198.0 (C-4), 166.8 (C-7), 163.3
(C-5), 162.6 (C-9), 157.8 (C-4"), 129.5 (C-1"), 127.6
(C-2, 6), 114.9 (C-3', 5'), 100.5 (C-10), 96.0 (C-6),
95.0 (C-8), 82.9 (C-2), 71.4 (C-3). LA %5k
SR —2028), s A 16 8 AL .

&M 17: HERA; ESI-MS m/z: 287 [M+
H]*: 'H-NMR (600 MHz, CD;0OD) &: 7.30 (2H, d,
J=8.0Hz, H-2', 6'), 6.80 (2H, d, J = 8.0 Hz, H-3', 5"),
5.94 (1H, s, H-8), 5.31 (1H, dd, J = 13.0, 3.0 Hz, H-2),
3.10 (1H, dd, J = 17.2, 13.0 Hz, H-3a), 2.68 (1H, dd,
J = 172, 3.0 Hz, H-3b), 1.95 (3H, s, 6-CH3);
BC-NMR (150 MHz, CD;0D) J: 197.9 (C-4), 166.2
(C-7), 162.6 (C-5), 162.4 (C-9), 159.0 (C-4"), 131.3
(C-1"), 129.0 (C-2, 6'), 116.3 (C-3', 5'), 105.3 (C-6),
103.1 (C-10), 95.2 (C-8), 80.5 (C-2), 44.1 (C-3), 6.94
(6-CHz). LA b %0ds 5 SCikont B — 2029, s e b
BT N 8-LHAASER.

&Y 18: KK, ESI-MS m/z: 579 [M—
H]: 'H-NMR (400 MHz, DMSO-ds) 6: 13.06 (1H, s,
5-OH), 12.92 (1H, s, 5-OH), 10.89 (1H, s, 7""-OH),
8.23 (1H, dd, J = 8.8, 2.0 Hz, H-6'), 8.08 (1H, d, J =
2.0 Hz, H-2'), 7.60 (2H, d, J = 8.5 Hz, H-2"", 6'"),
7.37 (1H, d, J = 8.8 Hz, H-5"), 7.02 (1H, s, H-3), 6.94
(2H, d, J = 8.5 Hz, H-3"", 5""), 691 (1H, s, H-3""),

6.81 (1H, d, J= 2.0 Hz, H-8), 6.42 (1H, s, H-6"), 6.36
(1H, d, J = 2.0 Hz, H-6), 3.83 (3H, s, 7-OCH3), 3.79
(3H, s, 4-OCHj3), 3.76 (3H, s, 4""-OCH3); '3C-NMR
(100 MHz, DMSO-ds) 6: 182.1 (C-4""), 182.0 (C-4),
165.2 (C-7), 163.6 (C-2), 163.1 (C-2"), 162.2 (C-4""),
161.9 (C-7"), 161.1 (C-5), 160.6 (C-4', 5"), 157.4
(C-9), 154.4 (C-9"), 130.9 (C-2"), 128.4 (C-6'), 127.8
(C-2'",6'), 122.8 (C-1"""), 122.4 (C-1"), 121.7 (C-3"),
114.6 (C-3"", 5, 111.8 (C-5"), 104.8 (C-10), 103.9
(C-3), 103.7 (C-8"), 103.6 (C-10""), 103.2 (C-3"), 98.7
(C-6"), 98.2 (C-6), 92.7 (C-8), 56.1 (7-OCH3), 55.9
(4'-OCH3), 55.5 (4""-OCH3). VL #diE 5 sCikoxf i
— 30, MR E ) 18 NEIARGERR .

&Y 19: KK, ESI-MS m/z: 581 [M—
H]; 'H-NMR (600 MHz, DMSO-ds) d: 13.07, 13.06
(% 1H, s, 5"-OH), 12.23, 12.22 (% 1H, s, 5-OH),
10.73 (1H, s, 7"-OH), 10.35 (1H, s, 4""-OH), 7.62,
7.60 (% 1H, dd, J = 8.3, 2.0 Hz, H-6"), 7.53, 7.52 (%
2H, d, J = 8.3 Hz, H-2'", 6'"), 7.52, 7.51 (% 1H, d,
J=2.0Hz, H-2'), 7.21 (1H, d, J= 8.3 Hz, H-5"), 6.81,
6.78 (% 2H, d, J= 8.3 Hz, H-3"", 5""), 6.80 (% 1H, s,
H-3"), 6.38 (% 1H, s, H-6""), 6.22, 6.19 (% 1H, s,
H-8), 5.62, 5.59 (% 1H, dt, J = 13.3, 3.0 Hz, H-2),
3.79 (3H, s, 7-OCH3), 3.72, 3.71 (% 3H, s, 4-OCHj3),
3.45,3.41 (% 1H, dd, J = 17.0, 13.3 Hz, H-3a), 2.78,
2.75 (% 1H, dd, J = 17.0, 3.0 Hz, H-3b), 1.90, 1.89
(% 3H, s, 6-CH3); '3C-NMR (150 MHz, DMSO-ds)
: 197.06 197.01 (C-4), 182.10 (C-4"), 165.18 (C-7),
163.44 (C-2'"), 161.70 (C-9), 161.28, 161.26 (C-7"),
161.13 (C-4""), 160.37 (C-5""), 159.45 (C-5), 157.65,
157.61 (C-4'), 154.21, 154.19 (C-9"), 131.57, 131.09
(C-2"), 130.17, 129.96 (C-1'), 128.21, 128.14 (C-2'",
6""), 128.14, 127.99 (C-6'), 121.21, 121.20 (C-1""),
120.80, 120.76 (C-3"), 115.84 (C-3", 5'"), 111.10,
111.03 (C-5"), 104.43, 104.40 (C-8"), 104.11, 104.10
(C-6), 103.54 (C-10"), 102.40 (C-3""), 102.24, 102.21
(C-10), 98.51, 98.48 (C-6'"), 91.18, 91.11 (C-8), 78.66,
78.56 (C-2), 56.09, 56.08 (7-OCH3), 55.55, 55.54
(4'-OCHs), 42.47, 42.02 (C-3), 6.94 (6-CH3). LL ¥
P 5 SCHRNT IR — 3B, MU EAEY 19 8 2,3-
TE-6-HREERA R

B 20: EEMA; ESI-MS m/z: 1163 [M+
HJ*: 'H-NMR (600 MHz, DMSO-ds) d: 13.05 (2H, s,
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5'"-OH, A2 1 A4 3£), 13.02 (2H, s, 5-OH, A il A3 ¥F),
8.08 (2H, d, J=2.0 Hz, H-2', B, 1 B3 ¥}), 7.65 (1H, d,
J =2.0 Hz, H-2"", B }{), 7.64 (1H, dd, J = 8.8, 2.0
Hz, H-6"", B, 3f), 7.62 (1H, d, J = 2.0 Hz, H-2"", B4
¥£), 7.61 (1H, d, J = 8.8 Hz, H-6"", B4 ¥F), 7.50 (2H,
dd, J=8.8,2.0 Hz, H-6', B # B3 ¥£), 7.37 (1H, d, J =
8.8 Hz, H-5"", B> ¥1), 7.21 (2H, overlapped, d, J = 8.8
Hz, H-5', B, #1 B3 ¥, 7.21 (1H, overlapped, H-5"", B4
1), 6.90 (2H, s, H-8, A; 1 A3 3£), 6.89 (2H, s, H-3",
C2 F1 C431), 6.38 (2H, s, H-8", Ax Fll A4 31), 5.62 (2H,
dt, J = 13.2, 3.3 Hz, H-2, C; 1 C3¥£), 3.83 (3H, s,
7"-OCHs, A2 31), 3.81 (3H, s, 7"-OCHj3, A4 3F), 3.71
(6H, s, 4'-OCHs, B1 #ll B3 3f), 3.44 (1H, dd, J = 17.0,
13.3 Hz, H-3a, C; ¥), 3.41 (1H, dd, J = 17.0, 13.3 Hz,
H-3a, C33£), 2.80 (1H, dd, J = 17.0, 3.0 Hz, H-3b, C,
¥£), 2.77 (1H, dd, J = 17.0, 3.0 Hz, H-3b, C3 %), 2.09
(6H, s, 6""-CHs, A, f1 A4#f); BC-NMR (150 MHz,
DMSO-ds) : 197.0 (C-4, C33F), 196.9 (C-4, C, 31),
182.1 (C-4", C2 ¥F), 182.0 (C-4", C43F), 167.4 (C-7",
A Al AgFE), 165.2 (C-2", Co Ml C43£), 163.6 (C-5",
A4FR), 163.2 (C-5, A Fl A3 3F), 163.1 (C-4"", B, Al
B4 ¥£), 163.0 (C-7, A1 fil A3 3F), 162.9 (C-8"a, A, Al
A43F), 161.1 (C-5", A, 1), 160.4 (C-4', B, ¥F), 157.6
(C-4', B3 ¥F), 154.2 (C-8a, A Al A3 ¥F), 131.5 (C-2',
B #), 131.1 (C-2', B3 ¥), 130.0 (C-1', B, 1 B3 ),
128.4 (C-2"", By ¥), 1282 (C-6'", By ¥f), 128.1
(overlapped, C-2""", B43£), 128.1 (overlapped, C-6', B;
), 128.0 (C-6"", Bs3£), 127.9 (C-6', B3 ¥£), 122.8
(overlapped, C-1"", By 1 B4 #£), 122.8 (overlapped,
C-3', B1 1 B3 ¥F), 122.4 (C-3"", B, Al B43£), 114.5
(C-5"", Bo 1 B4 ¥£), 111.1 (C-5', By A1 B3 31), 104.8
(C-6, Ay F1 A5 ¥F), 104.4 (C-4a, Ci 1 C3¥£), 103.9
(C-6", A2 31), 103.7 (C-6", A4 FF), 103.6 (C-3", C, Fll
Cs43), 103.1 (C-4"a, C, F1 C4 31), 99.7 (C-8, A3 ¥F),
98.7 (C-8, A1 ¥1), 92.7 (C-8", Ax Al A4¥K), 78.6 (C-2,
Ci il C3 3), 55.9 (7"-OCHs, A, Fl A4 3F), 55.6
(4'-OCHs, B il B3 ¥), 42.3 (C-3, C3 ¥£), 42.0 (C-3,
Ci1#), 6.8 (6"-CHs, Ax Fl A4 3F). LA %3 5 Scik
XTHR— B, WS B EY 20 NGB =RER
B Co

WE 21: ToEIRY); ESI-MS m/z: 197 M+
H]"; 'H-NMR (600 MHz, CDCl3) d: 6.83 (1H, d, J =
8.0 Hz, H-5), 6.70 (1H, d, J = 1.7 Hz, H-2), 6.68 (1H,

dd, J = 8.0, 1.7 Hz, H-6), 3.87 (3H, s, -OCH3), 3.83
(1H, q, J = 6.2 Hz, H-9), 2.69 (1H, m, H-7a), 2.60
(1H, m, H-7b), 1.74 (2H, m, H-8), 1.22 (2H, d, J= 6.2
Hz, H-10); '3C-NMR (150 MHz, CDCls) d: 146.5
(C-3), 143.8 (C-4), 134.1 (C-1), 121.0 (C-6), 114.4
(C-5), 111.1 (C-2), 67.7 (C-9), 56.0 (-OCH3), 41.2
(C-8), 32.0 (C-7), 23.8 (C-10). LA % 5 Cikxt g
— 0B, W ENEY 21 N 4-(4- R RE-3- AR
5)-2- T

thE5Y 22: HEKAK; ESI-MS m/z 167 [M+
H]": 'H-NMR (600 MHz, CDCLs) 6: 7.07 (2H, d, J =
8.5 Hz, H-2, 6), 6.75 (2H, d, J = 8.5 Hz, H-3, 5), 3.81
(1H, m, H-9), 2.64 (2H, m, H-7), 1.73 (2H, m, H-8),
1.22 (2H, d, J = 6.2 Hz, H-10); 3C-NMR (150 MHz,
CDCl3) d: 153.7 (C-4), 134.4 (C-1), 129.6 (C-2, 6),
115.4 (C-3, 5), 67.7 (C-9), 41.2 (C-8), 31.4 (C-7), 23.8
(C-10). DA ¥ 5 cmkont i —533), e
) 22 ARG EE.

WEY) 23: ToEIRY); ESI-MS mi/z: 187 [M+
Na]*; 'H-NMR (600 MHz, CDCl;) 6: 7.04 (2H, d, J =
8.5 Hz, H-2, 6), 6.74 (2H, d, J = 8.5 Hz, H-3, 5), 2.83
(2H, t, J=17.5 Hz, H-8), 2.73 (2H, t, J= 7.5 Hz, H-7),
2.14 (3H, s, H-10); BC-NMR (150 MHz, CDCl;) o:
208.9 (C-9), 154.1 (C-4), 133.1 (C-1), 129.5 (C-2, 6),
115.5 (C-3, 5), 45.6 (C-8), 30.3 (C-10), 29.0 (C-7).
DL b Bd 5 SR B — B84, MU e E ) 23 N
T

&Y 24: AEKAK; 'H-NMR (600 MHz,
DMSO-ds) d: 9.57 (1H, s, 4-OH), 9.21 (2H, s, 3,
5-OH), 7.41 (2H, d, J = 8.9 Hz, H-2', 6'), 6.96 (1H, d,
J=16.3 Hz, xJAiz\H-B), 6.83 (1H, d, /= 16.3 Hz,
&AHR H-0), 6.78 (2H, d, J = 8.9 Hz, H-3', 5"),
6.41 (2H, d, J = 2.0 Hz, H-2, 6), 6.15 (1H, t, J = 2.0
Hz, H-4); 'C-NMR (150 MHz, DMSO-ds) J: 158.9
(C-3, 5), 157.6 (C-4"), 139.7 (C-1), 128.2 (C-1"), 128.3
(C-2', 6), 128.5 (C-B), 126.1 (C-ar), 115.9 (C-3', 5"),
104.8 (C-2, 6), 102.2 (C-4). PL_EEE 5 SCihxf g —
), M e A 24 N AZE PR

th&W 25: HEKAR; ESI-MS m/z: 153 [M+
H]*; 'H-NMR (600 MHz, CDCl;) d: 10.74 (1H, brs,
-COOH), 8.19 (1H, dd, J = 8.0, 2.0 Hz, H-6), 7.58
(1H, ddd, J = 8.0, 8.0, 2.0 Hz, H-4), 7.15 (1H, td, J =
8.0, 2.0 Hz, H-5), 7.07 (1H, d, J = 8.0 Hz, H-3), 4.09
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(3H, s, -OCH3); *C-NMR (150 MHz, CDCl;) o:
165.4 (C = 0), 158.2 (C-2), 135.2 (C-4), 134.0 (C-6),
122.4 (C-5), 117.8 (C-1), 111.8 (C-3), 56.8 (-OCH3).
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