2021 9 A o % September 2021
a3 oy Chinese Traditional Patent Medicine Vol. 43  No. 9

INHERIE R XM SR

ig B2 REE BxAY,  #mA'?, BITAV
M EPEHAFTRERPEAG BAHEZBECH FL, TE AN 4500465 2. T EHAF
?Efﬁf%u T E BN 450046 3. T E A PG AR TRAE P, FTE AN 450046)

BE. BBy WF5/NH5E Sinopodophyllum hexandrum (Royle) Ying PARIEE LN, ik /NHSE 95% £ BEHEHUY) K

Fﬁﬁ%« Sephadex LH-20, ODS, AB-8 KALWKMMHRIAGH: . 4% HPLC #4743 s alifh, MRUEIIME: BT B 1 408 4 e
BikEYmgEry, B8R NP ESEE 14 MEEY, 49 % % N naphtho [2, 3, d] -1, 3-dioxole-6-carboxylic acid

(1)\ methyl podophyllotoxinate (2) . 6, 7-KWHE-LHBHARGR (3), 6, T-EWPERAFTR (4), 6, 7-XLEH

B4 EWRARR (5), ZERAFR (6), 4-EW-EERATER (7). 4-ZHRAER (8), RAEFER (9).

4-EWRWRAFR (10) | -2 FEER (11), ZERARGFE (12), 4-ZEH-ZERBAFE (13), (o) WG

(14), &8 EW1~2, 5. 11, W HERMNZEHY T EEH], EYW3~4, 8, 12~13 HEH KM ZHY 4>

B,

RER: NE; RIER; pRE%E

HESES: R284.1 XERIRERG: A XEHS: 1001-1528(2021)09-2393-06

doi: 10. 3969/j.issn.1001-1528. 2021. 09. 021

Lignans from Sinopodophyllum hexandrum

ZHAO Chen"*?,  SUN Yan-jun">*",  CHEN Hao-jie'>,  HAN Rui-jie'?, = FENG Wei-sheng'*"

(1. Co-construction Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases by Henan & Education Ministry of P. R. China, Henan
University of Chinese Medicine, Zhengzhou 450046, China; 2. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China;
3. Henan Research Center for Special Processing Technology of Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT: AIM To study the lignans from Sinopodophyllum hexandrum (Royle) Ying. METHODS The
95% ethanol extract from S. hexandrum was isolated and purified by silica, Sephadex LH-20, ODS, AB-8
macroporous adsorption resin column, and preparative HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. RESULTS  Fourteen compounds were isolated and
identified as naphtho [2, 3, d] -1, 3-dioxole-6-carboxylic acid (1), methyl podophyllotoxinate (2), 6, 7-
demethylene-deoxypodophyllotoxin  ( 3 ), 6, 7-demethylenepodophyllotoxin ( 4 ), 6, 7-demethylene-4'-
demethylpodophyllotoxin (5 ), deoxypodophyllotoxin ( 6 ), 4'-demethyldeoxypodophyllotoxin ( 7 ), 4'-
demethylpodophyllotoxin (8), podophyllotoxin (9), 4’-demethylisopicropodophyllone (10), a-peltatin (11),
dehydropodophyllotoxin (12) , 4'-demethyldehydropodophyllotoxin (13), (-) pinoresinol (14). CONCLUSION
Compounds 1-2, 5, 11, 14 are isolated from genus Sinopodophyllum for the first time, and compounds 3-4,
8, 12-13 are first isolated from this plant.
KEY WORDS: Sinopodophyllum hexandrum (Royle) Ying; lignans; isolation and identification
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Sinopodophyllum hexandrum ( Royle) Ying F*) 18 i,
PR S, T 2015 4R (T E 2y, PR
FoH, AN, MBS, HATEMHZR
gk, WHTM&, ma, ., g™, IG5EK
i BREER TSR IORRRAE Y . BB ST R, /b
W3R A SRR RS | O BRI
ARERIE, EHERA i, b DRk
AT S IR N R AR IR R =20 T LA
AR R AURIIF RN EAIE R LS HA
BEMTURRIEN, AR RSB PIKIE
HTFARE IR, XFFLIE . SEAUE . /N0 il
WKL . LE IR A 2 AR AT KA A
FERCRT o /NI 3 T B T o R SRS A L A
I, /0N RSP R S DR A g 2 ELAT Bt g 410
HPEF™, (R H AP B A5 5 4 A D7 2%
WNERBIARNE R BB . R T HE— B/ N 2y
ROV BHER, A SIS AR s #E AT,
W E ) 14 Meay, Hhiba®m1-~2, 5,
11, 4ERNZERY AR, 3~4, 8, 12~
13 B M /NS R B, JF IO 1 A% G %L
bt TR,

1 ##

microTOF-Q 5 43 FE Ui A . ARX-500 #% #f 3t
PP IEAL (Hi -t Bruker 237 ) 5 il 8 2 g ALHRAH (4
A (ALt BE i BB B A PR A A ) 5 2 il 45 B
Co fi%H (250 mmx10 mm, 5 um, HZE YMC 2%
A 5 WR OISR CF,g,  FEEIRRE (75 8
T AR A ) ; Sephadex LH-20 #E i £ 3% 31k}
( 251 Amersham Blosclences 2v#]) ; ODS o, ¥ )
(100 wm, HZA YMC 22 7)) ; AB-8 KAL) AE
CREM B LR BR A ) o B AR 35 2 73 26
(R U AORE diAL A i A BRA W) o /i R 4
TERAER BT, 2 R B2 25 K 252 B
A 2y O aE HEI R A bk L-E IR ARk L
& Sinopodophyllum hexandrum ( Royle) Ying 1A,
PURSz FEIERR A (SE 20130929) {5A4E T /g A
B2 R 2 e A
2 REESHE

9 kg /INFFSERY AN 20 L 95% £, B A1 9 42 B 3
W, B h, GIFRIR, 98T I 2 S ok
R, WKMAameE, —EMkE, CROEE, ET
BEPEAT A, A3 BB AEBGRAL R . A e
WO ZRE IR 5325, LhA ik -PI R (100 : 0
2394

100 : 5, 100 : 7, 100 : 30, 100 : 50, 100 : 70
100 : 100, 0 : 100) EEEEVEME, HLHEWH)E (kAR
R RE) 11 NS A1~ AL, A6 A453FIH ODS
B, L o20% . 30% . 40% . 50% . 60% . 70% .
80% M 4l BEVEIBE , B —H B 500 mL %7,
100 mL R 1 A4y, Fhll s 40 4>, H A6-1~ A6-
40, Witk A6-18 1HLG ) 6 (20 mg), Wk A6-22
M GEL ML EY 2 (5 mg), U A6-28 it
AR LAY T (30 mg), WEE A6-31 4
ZEEWHEIAEY 9 (200 mg), A7 4453 FH
Sephadex LH-20 £, DAHBEBENL, 75345 A7-
1~A7-5, A7-3 4% HPLC 28, 4 51% H i
VEML, BAEAW 1 (6 mg), 3 (15 mg), 10 (11
mg) . 11 (8 mg) . 14 (5 mg); WAL A7-2 &l
A HPLC, 50% W EEUENE, 51669 8 (26 mg) .
A10 2153 Sephadex LH-20 £, DL BELERL
20 mL 2y 1 Aisr, HllcdE 30 4>, B A10-1~ A10-
30, U4E A10-7 W& H 4 MR A Y 12 (14
mg), WHE A10-11 AL HEL ML EY 13 (18
mg) . A1l 2143 FI ] AB-8 L W% BiF B g A, 4
20% . 30% . 50% . 70% Z WUk, B — 6 R
300 mL % #), 450 mL K 1 A4y, FhlcsE 24
A, BV ALL-1~A11-24, WidE A11-14 2 E 4551510
Y4 (11 mg), WKHE A11-17 ZELE B3-S 5
(17 mg) .
3 £HETE

ka1, LMk, [«]7-35.7 (¢ 0.06,
CH,OH) , ESI-MS m/z: 455.1 [M+Na]", 413
C,H,,0,,'H-NMR (500 MHz, DMSO-d,) &: 4.36
(1H, d, J=4.7 Hz, H-1), 3.01 (1H, dd, J=
12.0, 4.7 Hz, H-2), 2.87 (1H, m, H-3), 5.27
(1H, d, J=4.8 Hz, H-4), 6.97 (1H, s, H-5),
6.41 (1H, s, H-8), 3.28 (1H, dd, J=11.0, 8.2
Hz, H-11), 3.51 (1H, dd, J=11.0, 6.9 Hz, H-
11), 6.01 (1H, d, J=1.0 Hz, -OCH,0-), 5.99
(1H, d, J=1.0 Hz, -OCH,0-), 6.41 (2H, s, H-
2',6"), 3.65 (6H, s, H-3"), 3.64 (3H, s, 4'-
OCH,); “C-NMR (125 MHz, DMSO-d,) &: 42.7
(C-1), 46.9 (C-2), 46.5 (C-3), 78.8 (C-4),
108.5 (C-5), 147.9 (C-6), 145.8 (C-7), 109.3
(C-8), 127.9 (C-9), 130.3 (C-10), 57.3 (C-
11), 175.5 (C-12), 137.8 (C-1'), 106.9 (x2)
(C-2',6"), 152.4 (x2) (C-3', 5'), 136.4 (C-
4y, 55.8 (x2) (3', 5'-OCH,), 59.9 (4'-OCH,),
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101.2 (-OCH,0-) , AHXJ 4 5 (1) B 2 38 2o 18 55 4
1 NOESY 4 £, NOESY jifr H-2', 6’5 H-3,
H-4 HAHE, £ 1A3, 4, 5-=HAEILFERE H-
3. H-44F R —Fm, H H-35 H-4 0=, WH
1, BOA4RIE, H-2 5 H-3 MIECH, a5l 4
Hz Ze47, JRCHT R 11 Hz 24 ; W H-2 5 H-3
AR 50 12.0 Hz, RBH H-2 5 H-3 S UHL
o, RAEFFIZERARNE R A CD Jeigma | pr
A 1B TR A PITE 280 ~ 290 nm 2
Cotton RN, 1o 5 FEBAC A fL G P 2 IE A Cotton
RV, FEAY 1 CD 3%, 289 nm Ab & IE Cotton
BN, FEA 1R o BUR, HI, 1, 2, 3, 4
PR B T R A o, 2, 3B, 4B, WEE N
naphtho [2, 3, d] -1, 3-dioxole-6-carboxylic acid,

based on HMBC

H C
b based on NOE

E1 #&#%1#EE NOE f1 HMBC #83%
Fig.1 Key NOE and HMBC correlations of compound 1

Ew 2. TOMRY, [«]F-101.2 (c0.35,
CDCly), ESI-MS m/z; 431.2 [M+H]", 4+ F
C,H, 04 . "H-NMR (500 MHz, DMSO-d,) §&: 4.31
(IH, d, J=5.7 Hz, H-1), 2.89 (1H, dd, J=
11.5, 5.7 Hz, H-2), 2.21 (1H, m, H-3), 2.69
(1H, dd, J=17.4, 10.6 Hz, H-4), 2.96 (1H, dd,
J=17.4, 6.4 Hz, H-4), 6.74 (1H, s, H-5), 6.41
(1H, s, H-8), 3.39 (1H, m, H-11), 3.48 (1H,
m, H-11), 6.12 (2H, s, H-2', 6"), 3.60 (6H, s,
3', 5'-0CH,), 3.63 (3H, s, 4’-OCH,), 5.91
(1H, d, J=1.0 Hz, -OCH,0-), 5.90 (1H, d, J=
1.0 Hz, -OCH,0-) ; "C-NMR (125 MHz, DMSO-d,)
8:46.7 (C-1),46.2 (C-2),31.9 (C-3), 31.0 (C-
4), 107.9 (C-5), 146.3 (C-6), 145.4 (C-7),
108.6 (C-8), 128.9 (C-9), 129.9 (C-10), 62.7
(C-11), 172.4 (C-12), 138.7 (C-1"), 106.5 (%
2) (C-2',6"),152.2 (x2) (C-3",5"), 136.1 (C-
4'),55.7 (x2) (3', 5'-0CH,), 59.9 (4'-OCH,),

100.5 (-OCH,0-) , DA EEIESSCHk [11] HA—
F, B E A methyl podophyllotoxinate ,

G 3. LA (E) . mp 224~226 C,
[a]p-112.4 (¢ 0.16, CHCL,) , ESI-MS m/z: 387. 1
[M+H]", 4rF3L €, H, 0,,"H-NMR (500 MHz,
CDCl,) 8: 4.40 (1H, d, J=4.7 Hz, H-1), 2.93
(1H, d, J=13.5 Hz, H-2), 2.63 (1H, m, H-3),
2.68 (1H, d, J=11.7 Hz, H-4),2.92 (1H, m, H-
4),6.60 (1H, s, H-5), 6.35 (1H, s, H-8), 3.93
(1H, dd, J=9.5, 8.8 Hz, H-11), 4.40 (1H, m,
H-11), 6.31 (2H, s, H-2', 6'), 3.63 (6H, s, 3',
5'-OCH,), 3.61 (3H, s, 4’-OCH,), 8.79 (1H,
brs, 6-OH), 8.74 (1H, brs, 7-OH) ;> C-NMR (125
MHz, CDCl,) &: 42.4 (C-1), 46.2 (C-2), 32.8
(C-3), 31.3 (C-4), 115.5 (C-5), 144.3 (C-6),
143.8 (C-7), 117.0 (C-8), 126.1 (C-9), 127.9
(C-10), 71.5 (C-11), 175.1 (C-12), 137.6 (C-
1'), 108.2 (x2) (C-2', 6'), 151.8 (x2) (C-3',
5'), 136.2 (C-4"), 55.7 (x2) (3', 5'-OCH,),
59.8 (4'-OCH; ), DL L ##s 5 3Cik [9] A —
|, e e, T-AUHE-LEBRAEFR,

&Y 4, oS (TNET) . mp 223~225 C,
[@]7-100.9 (¢ 0.19, acetone ), ESI-MS m/z:
403.1 [M+H]", 4+ FX C, H,, 05, ' H-NMR (500
MHz, DMSO-d,) 6: 4.36 (1H, d, J=5.2 Hz, H-
1),3.07 (1H, dd, J=14.1, 5.2 Hz, H-2), 2.56
(1H, m, H-3), 4.45 (1H, dd, J=7.8, 7.6 Hz, H-
4),6.99 (1H, s, H-5), 6.28 (1H, s, H-8), 4.09
(1H, dd, J=9.2, 9.7 Hz, H-11), 4.55 (1H, dd,
J=9.2, 7.5 Hz, H-11), 6.34 (2H, s, H-2", 6'),
3.63 (6H, s, 3', 5-OCH,), 3.61 (3H, s, 4'-
OCH,), 8.83 (1H, brs, 6-OH), 8.79 (1H, brs, 7-
OH) ;®C-NMR (125 MHz, DMSO-d,) &: 43.0 (C-
1), 44.3 (C-2), 40.6 (C-3), 70.6 (C-4), 113.7
(C-5), 144.6 (C-6), 144.6 (C-7), 116.2 (C-8),
128.1 (C-9), 132.2 (C-10), 71.2 (C-11), 175.0
(C-12), 136.4 (C-1'), 108.5 (x2) (C-2", 6'),
152.0 (x2) (C-3",5"), 137.4 (C-4"), 56.0 (x2)
(3’, 5'-0OCH,), 60.0 (4'-OCH,) ., LA F%¥E 5 ¢
BR[10] A, HEEN 6, T-ZHM P ERH

EY s, L& (NE) . mp 226~228 C
[«]?-119.5 (¢ 0.22, CH,CH,0H), ESI-MS m/z:
389.1 [M+H]", 413 CyH,y Oy, 'H-NMR (500
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MHz, DMSO-d,) 6: 4.31 (1H, d, J=5.1 Hz, H-
1),3.02 (1H, dd, J=14.2, 5.1 Hz, H-2), 2.60
(1H, m, H-3), 4.43 (1H, dd, J=7.9, 7.7 Hz, H-
4),6.98 (1H, s, H-5), 6.28 (1H, s, H-8), 4. 04
(1H, dd, J=10.6, 8.6 Hz, H-11), 4.53 (1H, dd,
J=10.6, 7.4 Hz, H-11), 6.29 (2H, s, H-2", 6"),
3.61 (6H, s, 3', 5'-OCH,), 8.80 (1H, brs, 6-
OH), 8.75 (1H, brs, 7-OH), 8.20 (1H, brs, 4'-
OH), 5.51 (1H, brs, 4-OH) ;*C-NMR ( 125 MHz,
DMSO-d,) 8; 42.8 (C-1), 44.5 (C-2), 40.6 (C-
3), 70.6 (C-4), 113.6 (C-5), 144.5 (C-6),
144.6 (C-7), 116.2 (C-8), 128.5 (C-9), 132.2
(C-10), 71.2 (C-11), 175.1 (C-12), 132.2 (C-
1'), 108.9 (x2) (C-2', 6'), 147.1 (x2) (C-3',
5'), 134.7 (C-4'), 56.2 (x2) (3', 5'-OCH;),
PR 5wk [12] A3, WEERNe6, T-
R4 -EHRAFER,

&Y 6. Jotlrih(ATMEE-PIER) . mp 163~
164 C, [a]P-115.5 (¢ 0.62, CDCL,), ESI-MS
m/z: 399.1 [M+H]", 4+Fx C,, H,,0,,'H-NMR
(500 MHz, CDCl,) &: 4.60 (1H, d, J=3.0 Hz, H-
1),2.76 (1H, m, H-2), 2.76 (1H, m, H-3),
2.76 (1H, m, H-4), 3.07 (1H, dd, J=15.6, 3.8
Hz, H-4), 6.67 (1H, s, H-5), 6.52 (1H, s, H-
8),3.93 (1H, dd, J=10.2, 8.5 Hz, H-11), 4.47
(1H, dd, J=8.5, 6.0 Hz, H-11), 6.35 (2H, s,
H-2', 6'), 3.75 (6H, s, 3’, 5'-OCH,), 3.81
(3H, s, 4’-OCH,), 5.96 (1H, d, J= 1.2 Hz,
-OCH,0-), 5.93 (1H, d, J=1.2 Hz, -OCH,0-) ;
PC-NMR (125 MHz, CDCl,) §: 43.8 (C-1), 47.6
(C-2), 32.9 (C-3), 33.2 (C-4), 108.6 (C-5),
146.8 (C-6), 147.1 (C-7), 110.6 (C-8), 128.4
(C-9), 130.7 (C-10), 72.2 (C-11), 175.1 (C-
12), 136.4 (C-1'), 108.2 (x2) (C-2',6"), 152.6
(x2) (C-3",5"), 137.1 (C-4"), 56.4 (x2) (3,
5'-0CH,), 60.9 (4'-OCH,), 101.3 (-OCH,0-),
DB S Scmt [14] A3, BB LA
RHEBER,

&Y 7. LT CATMEE-PIER) . mp 159 ~
161 C, [a]P-116.9 (¢ 0.62, CDCL,), ESI-MS
m/z: 385.1 [M+H]", 4»+= C, H,0,,'"H-NMR
(500 MHz, CDCL,) &; 4.60 (1H, d, J=3.2 Hz, H-
1),2.76 (1H, m, H-2), 2.76 (1H, m, H-3),
2.76 (1H, m, H-4), 3.07 (1H, dd, J=15.6, 3.8
2396

Hz, H-4), 6.67 (1H, s, H-5), 6.53 (1H, s, H-
8),3.92 (1H, dd, J=10.2, 8.4 Hz, H-11), 4.45
(1H, dd, J=8.4, 6.0 Hz, H-11), 6.35 (2H, s,
H-2', 6'), 3.79 (6H, s, 3, 5-OCH;), 5.96
(1H, d, J=1.2 Hz, -OCH,0-), 5.93 (1H, d, J=
1.2 Hz, -OCH,0-) ; "C-NMR (125 MHz, CDCl,) §:
43.7 (C-1), 47.7 (C-2), 32.8 (C-3), 33.2 (C-
4), 108.6 (C-5), 146.9 (C-6), 147.1 (C-7),
110.6 (C-8), 128.4 (C-9), 130.9 (C-10), 72.2
(C-11), 175.2 (C-12), 131.9 (C-1"), 108.0 ( x
2) (C-2',6"), 146.5 (x2) (C-3",5"), 134.0 (C-
4"y, 56.6 (x2) (3, 5-0CH,), 101.3 (-
OCH,0-) , VA B8 5 3Cik [13-14] A —F,
e 4 - K- RHEER,

a8 Lk (F05-HEE) . mp 165 ~
167 C, [a]}-127.9(c 0.83, CDCL,) , ESI-MS m/z:
423.1 [M+Na]*, ¥ C, H,,0,," H-NMR (500
MHz, DMSO-d,) 8: 4.45 (1H, d, J=4.8 Hz, H-
1),3.09 (1H, dd, J=14.1, 4.8 Hz, H-2), 2.72
(1H, m, H-3), 4.61 (1H, dd, J=9.6, 7.2 Hz, H-
4),7.09 (1H, s, H-5), 6.46 (1H, s, H-8), 4.09
(1H, dd, J=10.5, 8.7 Hz, H-11), 4.49 (1H, m,
H-11), 6.29 (2H, s, H-2', 6"), 3.63 (6H, s, 3',
5'-0CH;), 5.95 (1H, d, J=1.3 Hz, -OCH,0-),
5.93 (1H, d, J=1.3 Hz, -OCH,0-); "C-NMR
(125 MHz, DMSO-d,) &: 44.3 (C-1), 43.3 (C-2),
40.7 (C-3), 70.7 (C-4), 106.7 (C-5), 146.5 (C-
6), 146.6 (C-7), 109.2 (C-8), 131.1 (C-9),
131.2 (C-10), 71.1 (C-11), 174.9 (C-12), 134.8
(C-1"), 108.5 (x2) (C-2", 6"), 147.2 (x2) (C-
3", 5"), 135.1 (C-4"), 56.2 (x2) (3, 5'-
OCH,), 101.0 (-OCH,0-), PA I %4 5 3¢k
[13] BEAR—Z, BEEEN4-EPREARGER,

a9, Jost i CATMEE-PIER) . mp 160~
162 °C, [a]p-123.1 (¢ 0.90, CDCl,), ESI-MS
m/z: 415.1 [M+H]", 4» ¥+ C,H,,0,,'H-NMR
(500 MHz, CDCl,) &: 4.61 (1H, d, J=3.6 Hz, H-
1), 2.85 (1H, dd, J=14.3, 3.6 Hz, H-2), 2.77
(1H, m, H-3), 4.78 (1H, d, J=9.1 Hz, H-4),
7.12 (1H, s, H-5), 6.51 (1H, s, H-8), 4.10
(1H, dd, J=9.1, 10.0 Hz, H-11), 4.62 (1H, m,
H-11), 6.37 (2H, s, H-2', 6"), 3.76 (6H, s, 3',
5'-0CH,), 3.81 (3H, s, 4’-OCH,), 5.99 (1H, d,
J=1.3 Hz, -OCH,0-), 5.97 (1H, d, J=1.3 Hz,
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-OCH,0-) ;" C-NMR (125 MHz, CDCl,) &; 44.2
(C-1), 45.5 (C-2), 41.0 (C-3), 73.0 (C-4),
106.4 (C-5), 147.9 (C-6), 148.0 (C-7), 110.0
(C-8), 131.1 (C-9), 133.1 (C-10), 71.1 (C-
11), 174.5 (C-12), 135.5 (C-1"), 108.5 (x2)
(C-2',6"), 152.8 (x2) (C-3",5"), 137.4 (C-
4"y, 56.0 (x2) (3", 5'-OCH,), 60.9 (x2) (4'-
OCH;), 101.6 (-OCH,0-), LI I % ¥ 5 3Tk
[13] BEAR—3, BUSENRHRER,

&% 10, TTEE & (A MEE-NER) , mp
170 ~172 C, [«]}-264.3 (¢ 0.80, CDCL,) , ESI-
MS m/z: 399.1 [M+H]", 2> ¥ €, H; 0. H-
NMR (500 MHz, DMSO-d,) 8: 4.64 (1H, d, J=
5.4 Hz, H-1), 3.69 (1H, dd, J=9.0, 5.4 Hz, H-
2), 3.75 (1H, m, H-3), 7.29 (1H, s, H-5),
6.87 (1H, s, H-8), 3.81 (1H, m, H-11), 4.48
(1H, t, J=8.7 Hz, H-11), 6.23 (2H, s, H-2',
6'),3.59 (6H, s, 3", 5-OCH,), 6.14 (1H, s,
-OCH,0-), 6.11 (1H, s, -OCH,0-) ; "C-NMR (125
MHz, DMSO-d,) 8: 42.7 (C-1), 43.9 (C-2), 44.1
(C-3), 195.0 (C-4), 104.9 (C-5), 147.5 (C-6),
152.6 (C-7), 108.3 (C-8), 128.0 (C-9), 140.0
(C-10), 68.8 (C-11), 175.4 (C-12), 129.3 (C-
1), 106.7 (x2) (C-2', 6'), 147.7 (x2) (C-3',
5'), 135.0 (C-4'), 55.9 (x2) (3', 5'-OCH,),
102.2 (-OCH,0-) ., i B 53CHk [15] HaA—
B, B 47 - R R B,

&1, k(LB . mp 232~234 °C
[a]}-119.3 (¢ 0.50, CDCl;), ESI-MS m/z; 423.1
[M+Na]", 2+ F C, H, Oy, ' H-NMR (500 MHz,
CDCL,) 8; 4.61 (1H, d, J=3.3 Hz, H-1), 2.69
(1H, m, H-2), 2.69 (1H, m, H-3), 2.52 (1H,
dd, J=11.3, 4.5 Hz, H-4), 3.21 (1H, dd, J=
15.8, 4.5 Hz, H-4), 6.24 (1H, s, H-8), 3.97
(1H, dd, J=10.5, 9.0 Hz, H-11), 4.48 (1H, dd,
J=9.0, 5.9 Hz, H-11), 6.37 (2H, s, H-2", 6"),
3.79 (6H, s, 3', 5'-0OCH,), 5.96 (1H, d, J=1.3
Hz, -OCH,0-), 5.94 (1H, d, J = 1.3 Hg,
-OCH,0-) ; "C-NMR (125 MHz, DMSO-d,) §: 43.8
(C-1), 47.7 (C-2), 31.3 (C-3), 27.2 (C-4),
134.0 (C-5), 136.9 (C-6), 147.5 (C-7), 103.6
(C-8), 118.2 (C-9), 132.0 (C-10), 73.0 (C-
11), 175.3 (C-12), 132.1 (C-1"), 108.2 (x2)
(C-2',6"), 146.5 (x2) (C-3",5"), 133.1 (C-

4y, 56.7 (x 2) (3, 5-0CH,), 101.8
(-OCH,0-) , Lk F%dls 53k [15] FEA —2,
WOSEN a- PR

bEW 12, JTLEE S (RER) . mp 285~287 C.,
ESI-MS m/z: 411.1 [M+H]", 2+ ¥ C,H, 04,
F£ UV 254 #1365 nm F 5 ¥ (05¢ 9%, "H-NMR (500
MHz, DMSO-d,) 6: 7.61 (1H, s, H-5), 6.85
(1H, s, H-8), 6.16 (2H, s, -OCH,0-), 5.36
(2H, s, H-11), 6.52 (2H, s, H-2', 6'), 3.72
(6H, s, 3', 5'-OCH,), 3.76 (6H, s, 4'-OCH,) ,
10.40 (1H, s, 4-OH) ; *C-NMR (125 MHz, DMSO-
dy) 8:119.3 (C-1), 122.5 (C-2), 130.4 (C-3),
145.9 (C-4), 108.0 (x2) (C-5, C-8), 148.9 (C-
6), 148.5 (C-7), 131.0 (C-9), 131.1 (C-10),
66.8 (C-11), 169.6 (C-12), 124.8 (C-1'), 102.7
(x2) (C-2',6"), 152.6 (x2) (C-3",5"), 136.9
(C-4"), 56.3 (x2) (3', 5'-OCH,), 60.3 (4'-
OCH,), 98.3 (-OCH,0-), VA %5 3Ciik [16]
BEAR -3, WS EALEERARER,

&Y 13, otk fb (NER) . mp 286~288 C
ESI-MS m/z: 397.1 [M+H]*, 7%= C, H,Oq,
F£ UV 254 #1 365 nm F 2 ¥ {4 % 5t,'H-NMR
(500 MHz, DMSO-d,) 6: 7.62 (1H, s, H-5), 6.91
(1H, s, H-8), 6.17 (2H, s, -OCH,0-), 5.36
(2H, s, H-11), 6.49 (2H, s, H-2', 6'), 3.73
(6H, s, 3’, 5’-OCH,), 10.35 (1H, brs, 4-OH) ,
8.47 (1H, brs, 4'-OH);" C-NMR ( 125 MHz,
DMSO-d,) 6: 122.6 (C-1), 124.9 (C-2), 119.2
(C-3), 145.5 (C-4), 108.2 (x2) (C-5, C-8),
148.9 (C-6), 148.3 (C-7), 131.0 (C-9), 131.4
(C-10), 66.7 (C-11), 169.6 (C-12), 130.3 (C-
1'), 102.9 (x2)(C-2", C-6'), 147.7 (C-3", 5"),
135.2 (C-4"), 56.2 (x2) (3', 5'-OCH,), 98.2
(-OCH,0-) , Lk F%dln 5 3Cik [16] FEA —2,
W 4 - -RERARE,

k& 14, TOss (S8 %), mp 117 ~
118 C, [«]}-76.9 (¢ 0.25, CHCL,), ESI-MS m/z:
381.1 [M+Nal*, 4 FxL C, H, O,,'H-NMR
(500 MHz, CDCl,) 6: 6.86 (2H, d, J=1.7 Hz, H-
2,2'), 6.8 (2H, d, J=8.2 Hz, H-5, 5"), 6.80
(2H, dd, J=8.2, 1.7 Hz, H-6, 6'), 4.71 (2H, d,
J=4.3 Hz, H-7, 7'), 3.08 (2H, m, H-8, 8'),
4.22 (2H, dd, J=9.2, 6.9 Hz, H-9, 9'), 3.86
(2H, dd, J=9.2, 3.7 Hz, H-9, 9'), 3.89 (6H, s,
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3,3'-0CH,), 5.56 (2H, s, 4, 4'-OH) ;" C-NMR
(125 MHz, CDCl,) &: 133.0 (C-1, 1'), 108.6 (C-
2,2'), 146.7 (C-3, 3'), 145.3 (C-4, 4'), 114.2
(C-5,5"),118.9 (C-6,6'),85.9(C-7,7"), 54.2
(C-8,8"), 71.6 (C-9, 9'), 55.8 (x2) (3, 3'-
OCH,) ., DL & 530wk [17] BA -3, #k
EN (=) FAIED .
4 it

AN SR SRR > H258E , IR T &R ia st
PRI o AT/ N E AN R A LS A T SR
SrE S, s 14 MEEY, 134
NIFEEZERIRNG RIS 1A DA Wi B AR g 3=
J5, MR INE S (R 2530 A
BT ARE . R M B HE BRI AR

S 3Lk
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