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Chemical constituents from aerial parts of Clematis manshurica
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Abstract: Objective To investigate the chemical constituents from the ethanol extract of aerial parts of Clematis manshurica.
Methods The compounds were isolated and purified by chromatography on silica gel, ODS, and preparative HPLC. Their structures
were elucidated on the basis of chemical and spectroscopic methods, including MS, 1D, and 2D NMR spectral techniques. Results
Seventeen compounds were isolated from the ethanol extract of the aerial parts of C. manshurica, and were identified as
(+)-epipinoresinol (1), (+)-pinoresinol (2), (—)-episyringaresinol (3), (+)-medioresinol (4), (+)-pinoresinol-4-O-B-D-glucopyranoside
(5), (+)-syringaresinol-4-O-B-D-glucopyranoside (6), (+)-episyringaresinol-4-O-f-D-glucopyranoside (7), matairesinol (8),
(+)-lyoniresinol (9), (+)-isolariciresinol (10), (7R, 8R)-4, 7, 9, 9'-tetrahydroxy-3, 3'-diethoxy-8-O-4'-neolignan (11), (7R, 85)-4, 7, 9,
9'-tetrahydroxy-3, 3’-diethoxy-8-O-4'-neolignan (12), (7S, 8R)-dihydrodehydroconiferyl alcohol (13), luteolin (14), 3"-O-(2"'-
methylbutyryl) isoswertisin (15), 2"-O-(2""-methylbutyryl) isoswertisin (16), and 6"-O-(2"'-methylbutyryl) isoswertisin (17).
Conclusion All compounds are obtained from the aerial parts of this plant for the first time, and compounds 1, 3, 4, 7—9, 11, 12,
and 15—17 are firstly isolated from the plants of Clematis L.
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G MO 7y B %E T 17 M s, Horp
BFEARBRLED 8 A (H)-RIAIEEE [(+)-
epipinoresinol, 1], (+)-FAHEEE [(+)-pinoresinol, 2]+
(5)-K T HMAREE [(—)-episyringaresinol, 3]+ (+)-
5 e B IGEE [(+)-medioresinol, 4] (+)-FANGEE-4-O-
B-D- L R %] %5 4 £F  [(+)-pinoresinol-4-O-B-D-gluco-
pyranoside, 5], (+)- 1 & IEH7-4-O-B-D- ML 7 %
BEHF [(+)-syringaresinol-4-O-B-D-glucopyranoside ,
6] (H)-& T & W N5 BF -4-0-p-D- Ntk W i %5 b 17
[(+)-episyringaresinol-4-O-B-D-glucopyranoside, 7]
BFANEE (matairesinol, 8); AARMEHEEMLEY)
24 (HD)-BERIEHAKRAGE [(+)-lyoniresinol, 9]. (+)-
SIEIFANR R [(+)-isolariciresinol, 10]; HT A g ¥
FAEW 3 A (TR, 8R)-4,7,9, 9'-PUFEHE-3, 3'-
A -8-0-4- Fr K IR % [(TR, 8R4, 7, 9, 9-
tetrahydroxy-3, 3'-diethoxy-8-O-4'-neolignan, 11].
(7R, 8S)-4, 7, 9, 9'-PUFEHE-3, 3"~ HI4 JE-8-0-4'- i
ANEE [(TR, 89)-4, 7, 9, 9'-tetrahydroxy-3, 3'-
diethoxy-8-O-4'-neolignan, 12]. (7S, 8R)- &5
XFAFARE [(7S, 8R)-dihydrodehydroconiferyl alcohol,
13]; W CRIEGY) 1 A REEEZ (luteolin,
14); SERBRATREY 3 A 37-0-Q"-HEE Tk
) 52T [37-O-(2""-methylbutyryl) isoswertisin,
15]. 2"-0-2"-W AT B 4250 [27-0-2-
methylbutyryl) isoswertisin, 16]. 6"-O-(2""-F 3% T
5y M1 [67-0-(2""-methylbutyryl) isoswertisin,
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2 ODS tfail, DIFEE-/K (317,505, 713,

10 : 0OVEMR, 4547H14% HPLC 54k &4 5(5.30 mg),
14 (13.26 mg). 15 (3.73 mg). 16 (10.45 mg). 17
(14.12 mg),

3 HEWmEE

& 1 LEfEA (FED, [o]p +108.6° (¢
0.21, CH;O0H), ESI-MS m/z: 381 [M+Na]", 4i&r
BC-NMR BRI 4> 1204 CaoHan06. 'H-NMR
(500 MHz, CD;0OD) 6: 6.97 (1H, d, J = 1.8 Hz, H-2'),
6.95 (1H, d, J = 1.8 Hz, H-2), 6.82 (1H, dd, J = 8.0,
1.8 Hz, H-6), 6.80 (1H, dd, J = 8.0, 1.8 Hz, H-6"), 6.78
(1H, d, J = 8.0 Hz, H-5"), 6.77 (1H, d, J = 8.0 Hz,
H-5), 4.86 (1H, d, J = 6.0 Hz, H-7"), 4.43 (1H, d, J =
7.0 Hz, H-7), 4.10 (1H, d, J = 9.4 Hz, H-9a), 3.86 (3H,
s, 3-OCH;), 3.86 (3H, s, 3'-OCHj), 3.85 (1H, m,
H-9b), 3.79 (1H, m, H-9a), 3.38 (1H, m, H-8'), 3.29
(1H, m, H-9b), 2.94 (1H, m, H-8); "*C-NMR (125
MHz, CD;0OD) §: 149.2 (C-3), 148.9 (C-3'), 147.4
(C-4), 146.7 (C-4"), 133.9 (C-1), 131.4 (C-1'), 120.2
(C-6), 119.4 (C-6'), 116.1 (C-5), 116.0 (C-5), 111.0
(C-2), 110.6 (C-2'), 89.4 (C-7), 83.6 (C-7'), 72.0 (C-9),
70.6 (C-9'), 56.4 (3, 3'-OCHj), 55.6 (C-8), 51.3
(C-8" LA EXdl 5 SClkap i 3 A 8, Wt
EWH (DR ERE

WA 2: TR CRED, [a]h +80.6° (c 0.32,
CH;0H), ESI-MS m/z: 381 [M+Na]", &4 C-NMR
WHHEHED 23730 CooHpO0g 'H-NMR (500 MHz,
CD;0D) 6: 6.95 (2H, d, J= 1.8 Hz, H-2, 2'), 6.81 (2H,
dd, J = 8.0, 1.8 Hz, H-6, 6"), 6.77 (2H, d, J = 8.0 Hz,
H-5, 5"), 4.71 (2H, d, J = 4.4 Hz, H-7, 7"), 4.23 (2H,
m, H-9a, 9'a), 3.86 (6H, s, 3, 3-OCHs), 3.85 (2H, m,
H-9b, 9b), 3.14 (2H, m, H-8, 8); "*C-NMR (125
MHz, CD;OD) §: 149.2 (C-3, 3'), 147.4 (C-4, 4"),
133.8 (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'-
OCHj3), 55.4 (C-8, 8"). LA LEdi 5 SCikRIE I A —
HP, WSR2 N (H)RAIEEE.

B 3: TCE AR CHED, [a]h —94.5° (¢ 0.26,
CH;0H), ESI-MS m/z: 441 [M+Na]", 454 C-NMR
TR HED 737 3 H CpHaeOg0 'H-NMR (500 MHz,
CD;0D) §: 6.67 (2H, s, H-2, 6), 6.66 (2H, s, H-2', 6'),
4.86 (1H, d, J = 6.0 Hz, H-7), 4.44 (1H, d, J = 6.8 Hz,
H-7'), 4.14 (1H, d, J = 9.4 Hz, H-9'a), 3.88 (1H, m,

H-9'b), 3.85 (12H, s, 3, 3', 5, 5'-OMe), 3.81 (1H, m,
H-9a), 3.41 (1H, m, H-8), 3.31 (1H, m, H-9b), 2.95
(1H, m, H-8"); *C-NMR (125 MHz, CD;0D) ¢: 149.4
(C-3', 5", 149.2 (C-3, 5), 136.4 (C-4), 135.6 (C-4),
133.2 (C-1'), 130.6 (C-1), 104.6 (C-2', 6'), 104.2 (C-2,
6), 89.6 (C-7'), 83.6 (C-7), 72.1 (C-9'), 70.7 (C-9),
56.8 (3, 5, 3', 5'-OMe), 55.7 (C-8"), 51.2 (C-8). LA I
s 5 SRR E R A 800, etk 3 N
()2 T A I

&Y 4: TOEACHED, [a]h +20.6° (¢ 0.25,
CH;0H), ESI-MS m/z: 411 [M+Na]", 4% “C-NMR
RN 2> 7R CoiHa4070 'H-NMR (500 MHz,
CD;0D) 6: 6.95 (1H, d, J = 1.8 Hz, H-2), 6.82 (1H,
dd, J = 8.0, 1.8 Hz, H-6), 6.77 (1H, d, J = 8.2 Hz,
H-5), 6.66 (2H, s, H-2', 6), 4.72 (2H, d, J = 4.3 Hz,
H-7, 7'), 425 (2H, m, H-9a, 9'a), 3.88 (2H, m, H-9b,
9'b), 3.86 (3H, s, 3-OCHj3), 3.85 (6H, s, 3', 5'-OCHj),
3.14 (2H, m, H-8, 8'); "*C-NMR (125 MHz, CD;0D)
5: 149.4 (C-3, 5'), 149.2 (C-3), 147.4 (C-4, 4'), 136.3
(C-4"), 133.8 (C-1), 133.2 (C-1"), 120.1 (C-6), 116.1
(C-5), 111.0 (C-2), 104.6 (C-2', 6'), 87.7 (C-7), 87.5
(C-7), 72.8 (C-9), 72.6 (C-9'), 56.8 (3', 5'-OCHj),
56.5 (3-OCH3), 55.6 (C-8"), 55.3 (C-8). LL_E¥#E 5 ¢
BRI A 8T, et & 4 N (A5 ek
JIETE .

WY 5: TEE AR CRED, [a]h +14.2° (¢ 0.18,
CH;0H), ESI-MS m/z: 543 [M~+Na]', 44 “C-NMR
W BN 2> T A CeHi011 o 'H-NMR (500
MHz, CD;0D) 6: 7.15 (1H, d, J = 8.4 Hz, H-5), 7.03
(1H, d, J = 1.8 Hz, H-2), 6.95 (1H, d, J = 1.8 Hz,
H-2'), 6.92 (1H, dd, J = 8.4, 1.8 Hz, H-6), 6.81 (1H,
dd, J = 8.2, 1.8 Hz, H-6), 6.77 (1H, d, J = 8.2 Hz,
H-5'), 4.88 (1H, d, J = 7.4 Hz, H-1"), 4.76 (1H, d, J =
4.1 Hz, H-7), 4.71 (1H, d, J = 4.4 Hz, H-7"), 4.25 (2H,
m, H-9a, 9'a), 3.87 (3H, s, 3-OCH3), 3.86 (2H, m,
H-9b, 9'b), 3.86 (3H, s, 3’-OCHj), 3.86 (1H, m,
H-6"a), 3.69 (1H, m, H-6"b), 3.49 (1H, m, H-2"), 3.45
(1H, m, H-3"), 3.39 (2H, m, H-4", 5"), 3.13 (2H, m,
H-8, 8):; ""C-NMR (125 MHz, CD;OD) J: 151.0
(C-4), 149.2 (C-4"), 147.5 (C-3"), 147.4 (C-3), 137.5
(C-1), 133.8 (C-1'), 120.1 (C-6'), 119.8 (C-6), 118.2
(C-5), 116.1 (C-5'), 111.7 (C-2), 111.0 (C-2"), 102.9
(C-1"), 87.5 (C-7"), 87.1 (C-7), 78.2 (C-5"), 77.9
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(C-3"), 74.9 (C-2"), 72.7 (C-9), 72.7 (C-9), 71.4
(C-4"), 62.5 (C-6"), 56.8 (3-OCHj3), 56.4 (3'-OCH3),
55.6 (C-8"), 55.4 (C-8). LA #5554 —
), MEEEAY 5 N (H)-FANERE-4-O-B-D-NLI
AR

AW 6: TR CHED, [a]h +21.2° (¢ 0.20,
CH;0H), ESI-MS m/z: 603 [M+Na]", &4 C-NMR
RO HE M 4 T X CosHzgOr3. HANMR (500
MHz, CD;0D) 6: 6.72 (2H, s, H-2, 6), 6.66 (2H, s,
H-2', 6"), 4.87 (1H, d, J = 7.8 Hz, H-1"), 4.77 (1H, d,
J=4.1 Hz, H-7), 4.72 (1H, d, J = 4.4 Hz, H-7"), 4.28
(2H, m, H-9a, 9'a), 3.91 (2H, m, H-9b, 9'b), 3.86 (6H,
s, 3, 5-OCHj3), 3.84 (6H, s, 3', 5'-OCHj3), 3.77 (1H, dd,
J=12.0, 2.4 Hz, H-6"a), 3.67 (1H, dd, J = 12.0, 5.2
Hz, H-6"b), 3.48 (1H, m, H-2"), 3.41 (2H, m, H-3",
4", 320 (1H, m, H-5"), 3.13 (2H, m, H-8, 8'):
PC-NMR (125 MHz, CD;0D) 6: 154.4 (C-3, 5), 149.4
(C-3', 5", 139.6 (C-1), 136.3 (C-4"), 135.7 (C-4),
133.1 (C-1), 105.4 (C-1"), 104.9 (C-2, 6), 104.6 (C-2’,
6"), 87.6 (C-7"), 87.2 (C-7), 78.3 (C-5"), 77.8 (C-3"),
75.7 (C-2"), 72.9 (C-9), 72.9 (C-9"), 71.4 (C-4"), 62.6
(C-6"), 57.1 (3, 5-OCH3), 56.9 (3', 5-OCH;), 55.7
(C-8), 55.5 (C-8). LA - Hdfs 15 SCpikap i s A5,
HCEEEW 6 (H)- T F IR -4-O-B-D- Nt e i
HIHETT o

W& 7: KEFEACHED, [o]; +18.5° (¢ 0.28,
CH;0H), ESI-MS m/z: 603 [M+Na]", 54 C-NMR
VB HE D 5> 7 XN CogHieO13. 'H-NMR (500
MHz, CD;0D) §: 6.72 (2H, s, H-2, 6), 6.67 (2H, s,
H-2', 6"), 4.85 (1H, d, J = 7.5 Hz, H-1"), 4.74 (1H, d,
J =5.8 Hz, H-7"), 4.50 (1H, d, J = 6.6 Hz, H-7), 4.18
(1H, d, J = 9.4 Hz, H-9a), 3.88 (2H, m, H-9'a, 9b),
3.86 (6H, s, 3, 5-OCH;), 3.85 (6H, s, 3', 5'-OCHj3),
3.78 (1H, dd, J = 12.0, 2.4 Hz, H-6"a), 3.67 (1H, dd,
J =120, 5.2 Hz, H-6"b), 3.47 (1H, m, H-2"), 3.41
(2H, m, H-3", 4"), 3.35 (1H, m, H-8"), 3.20 (1H, m,
H-5"), 3.17 (1H, m, H-9'b), 2.94 (1H, m, H-8);
PC-NMR (125 MHz, CD;0D) 6: 154.4 (C-3, 5), 149.2
(C-3', 5%, 139.7 (C-1), 135.7 (C-4"), 134.8 (C-4),
132.2 (C-1), 105.4 (C-1"), 105.0 (C-2, 6), 104.2 (C-2’,
6'), 89.1 (C-7), 83.6 (C-7'), 78.4 (C-5"), 77.8 (C-3"),
75.7 (C-2"), 72.1 (C-9), 71.4 (C-4"), 70.8 (C-9'), 62.6
(C-6"), 57.1 (3, 5-OCHs), 56.8 (3', 5-OCHs), 55.9 (C-8),

51.3 (C-8")o LA ¥l 55 Sk i 2 A — 5, ik
EWEW TN (H)-F T FWIRIE-4-0-B-D-ME 24
B o

e 8: Ttk (HEE), ESI-MS m/z: 381
[M + Na]™, 44 "“C-NMR %40 4 F R N
CoH»0g. 'H-NMR (500 MHz, CD;0D) &: 6.71 (1H,
d, J = 8.0 Hz, H-5"), 6.69 (1H, d, J = 8.0 Hz, H-5),
6.68 (1H, d, J = 2.0 Hz, H-2), 6.58 (1H, dd, J = 8.0,
2.0 Hz, H-6), 6.56 (1H, d, J = 1.9 Hz, H-2), 6.51 (1H,
dd, J= 8.0, 1.9 Hz, H-6), 4.16 (H, dd, J= 9.0, 7.4 Hz,
H-9a), 3.92 (H, dd, J = 9.0, 7.7 Hz, H-9b), 3.79 (3H,
brs, 3-OCHs), 3.78 (3H, brs, 3’-OCH3), 2.89 (1H, dd,
J=14.0, 5.4 Hz, H-7'a), 2.82 (1H, dd, J = 14.0, 7.0
Hz, H-7'b), 2.66 (1H, m, H-8'), 2.53 (2H, m, H-7),
2.50 (1H, m, H-8); "*C-NMR (125 MHz, CD;OD) J:
181.6 (C-9'), 149.1 (C-3'), 149.0 (C-3), 146.4 (C-4"),
146.2 (C-4), 131.5 (C-1), 130.8 (C-1'), 123.1 (C-6),
122.3 (C-6), 116.2 (C-5), 116.1 (C-5'), 114.0 (C-2"),
1134 (C-2), 729 (C-9), 56.4 (3-OCHj3), 56.3
(3'-OCHj3), 47.8 (C-8'), 42.6 (C-8), 38.9 (C-7), 35.4
(C-7")o VA %t 55 SRR i 3 A — 5, iz fh
“ 8 B PIARE

WEW9: kAR (HEE), ESI-MS m/z: 443
[M+Na]", %4 “C-NMR % £ 2 784
CxH,505. 'H-NMR (500 MHz, CD;0D) 6: 6.58 (1H,
s, H-2'), 6.38 (2H, s, H-2, 6), 4.31 (1H, d, J = 5.6 Hz,
H-7), 3.86 (3H, s, 3-OCH;), 3.74 (6H, brs, 3,
5-OCHs), 3.59 (1H, dd, J = 10.8, 5.1 Hz, H-9'a), 3.49
(3H, m, H-9, H-9'b), 3.38 (3H, s, 5'-OCHj), 2.70 (1H,
dd, J = 15.0, 4.8 Hz, H-7a), 2.57 (1H, dd, J = 14.9,
11.4 Hz, H-7b), 1.97 (1H, m, H-8), 1.63 (1H, m,
H-8"); "*C-NMR (125 MHz, CD;0D) &: 149.0 (C-3,
5), 148.7 (C-3'), 147.7 (C-5"), 139.3 (C-4), 138.9
(C-1), 134.6 (C-4), 130.2 (C-1"), 126.3 (C-6"), 107.8
(C-2"), 107.0 (C-2, 6), 66.8 (C-9"), 64.3 (C-9), 60.2
(5'-OCHj3), 56.8 (3, 5-OCHs3), 56.6 (3'-OCHj3), 49.0
(C-8), 42.3 (C-7), 41.0 (C-8), 33.6 (C-7"). LA
5 SCikIE A — 8", WS E 9 A (H)-
BHAAANRE.

&M 10: TR AR CHEE, ESI-MS m/z: 383
[M+Na]™, %4 BC-NMR % 540 4> 7 584
CaoH2406. 'H-NMR (500 MHz, CD;0OD) 6: 6.74 (1H,
d, J= 8.0 Hz, H-5), 6.68 (1H, d, J = 1.8 Hz, H-2), 6.66
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(1H, s, H-2), 6.61 (1H, dd, J = 8.0, 1.8 Hz, H-6), 6.19
(1H, s, H-5"), 3.81 (3H, s, 3-OCHj3), 3.80 (1H, d, J =
10.2 Hz, H-7), 3.77 (3H, s, 3'-OCHs), 3.70 (1H, dd,
J=11.0, 5.0 Hz, H-9'a), 3.66 (2H, m, H-9a, 9'b), 3.40
(1H, dd, J = 11.2, 4.1 Hz, H-9b), 2.77 2H, d, J = 7.6
Hz, H-7'), 2.00 (1H, m, H-8'), 1.77 (1H, m, H-8);
BC-NMR (125 MHz, CD;0D) &: 149.1 (C-3), 147.2
(C-3"), 146.0 (C-4), 145.3 (C-4"), 138.6 (C-1), 134.2
(C-6'), 129.0 (C-1"), 123.2 (C-6), 117.4 (C-5"), 116.0
(C-5), 113.9 (C-2), 112.4 (C-2'), 66.0 (C-9'), 62.3
(C-9), 56.4 (3'-OCH;), 56.4 (3-OCH3), 48.5 (C-7),
48.1 (C-8), 40.1 (C-8"), 33.6 (C-7"). LA _LHdi 5 Cik
WEIEA ), WA 10 4 (H-FTEH
INIFES

&M 11 JLEEW] A CREED, ESI-MS m/z:
401 [M+Na]", 454 PC-NMR £ #7372 A
CaoH2607. 'H-NMR (500 MHz, CD;0D) &: 6.99 (1H,
d, J = 1.8 Hz, H-2), 6.98 (1H, d, J = 8.4 Hz, H-5),
6.85 (1H, m, H-6), 6.83 (1H, m, H-2"), 6.74 (1H, d, J =
8.2 Hz, H-5), 6.71 (1H, m, H-6"), 4.86 (1H, d, J = 6.6
Hz, H-7), 420 (1H, m, H-8), 3.86 (3H, s, 3'-OCHj),
3.81 (3H, s, 3-OCHs3), 3.70 (1H, dd, J = 11.8, 3.8 Hz,
H-9a), 3.56 (2H, t, J = 6.5 Hz, H-9'), 3.46 (1H, dd, J =
11.9, 5.0 Hz, H-9b), 2.62 (2H, t, J = 7.2 Hz, H-7'),
1.81 (2H, m, H-8"); "C-NMR (125 MHz, CD;0D) 6:
151.8 (C-3'), 149.3 (C-3), 148.6 (C-4'), 147.7 (C-4),
138.3 (C-1'), 133.0 (C-1), 122.1 (C-6'), 120.9 (C-6),
119.8 (C-5'), 116.3 (C-5), 114.1 (C-2'), 111.8 (C-2),
87.9 (C-8), 74.4 (C-7), 62.3 (C-9), 62.0 (C-9), 56.6
(3'-OCHj3), 56.4 (3-OCH3), 35.6 (C-8'), 32.8 (C-7"). LA
EdE S SRR E S A S, M S 1
4 (7R, 8R)-4,7,9, 9-PUFEIE-3, 3'- — HI4 Jk-8-0-4'-
L NIE

&Y 12: To B W[4 CREED, ESI-MS m/z:
401 [M+Na]", 454 PC-NMR i S 27 4
Ca0H207. 'H-NMR (500 MHz, CD;0D) §: 7.00 (1H,
d, J = 1.8 Hz, H-2), 6.82 (1H, dd, J = 8.0, 1.8 Hz,
H-6), 6.81 (1H, d, J = 8.1 Hz, H-5"), 6.79 (1H, d, J =
1.8 Hz, H-2"), 6.73 (1H, d, J = 8.0 Hz, H-5), 6.66 (1H,
dd, J= 8.2, 1.9 Hz, H-6'), 4.83 (1H, overlapped, H-7),
428 (1H, m, H-8), 3.84 (1H, dd, J = 11.9, 5.7 Hz,
H-9b), 3.80 (3H, s, 3-OCH3), 3.78 (3H, s, 3'-OCHs3),
3.75 (1H, dd, J = 11.9, 3.7 Hz, H-9a), 3.55 (2H, t, J =

6.5 Hz, H-9"), 2.60 (2H, t, J= 7.5 Hz, H-7"), 1.79 (2H,
m, H-8); C-NMR (125 MHz, CD;OD) ¢: 151.9
(C-3"), 148.8 (C-3), 147.2 (C-4), 147.1 (C-4"), 138.1
(C-1"), 134.1 (C-1), 121.9 (C-6'), 121.0 (C-6), 119.6
(C-5"), 115.7 (C-5), 114.1 (C-2)), 111.8 (C-2), 86.6
(C-8), 74.2 (C-7), 62.2 (C-9, 9"), 56.5 (3-OCHj3), 56.4
(3'-OCH3), 35.5 (C-8'), 32.7 (C-7"). LA %0 5 SCiik
Hag A5, MRS 12 h (TR, 88)-4, 7,
9, 9"-PY¥2AE-3, 3"- A KE-8-0-4-Fi Rl %= o

WEW13: mEMIRY (FED, ESI-MS m/z:
383 [M+Na]", 454 *C-NMR i3 410
Cy0H2406. 'H-NMR (500 MHz, CD;0D) §: 6.95 (1H,
d, J = 1.6 Hz, H-2), 6.82 (1H, dd, J = 8.0, 1.6 Hz,
H-6), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.72 (1H, brs,
H-6'), 6.68 (1H, brs, H-2"), 5.49 (1H, d, J = 6.3 Hz,
H-7), 3.84 (3H, s, 3'-OCHs), 3.84 (1H, dd, J = 8.4, 3.0
Hz, H-9a), 3.80 (3H, s, 3-OCH3), 3.75 (1H, dd, J =
11.0, 7.1 Hz, H-9b), 3.57 (2H, t, J = 6.5 Hz, H-9"),
3.47 (1H, dt, J = 12.4, 6.2 Hz, H-8), 2.62 (2H, t, J =
7.5 Hz, H-7'), 1.82 (2H, m, H-8); “C-NMR (125
MHz, CD;OD) §: 149.1 (C-3), 147.5 (C-4'), 147.5
(C-4), 145.2 (C-3'), 136.9 (C-1'), 134.8 (C-1), 129.9
(C-5"), 119.7 (C-6), 117.9 (C-5), 116.2 (C-6'), 114.2
(C-2"), 110.6 (C-2), 89.0 (C-7), 65.0 (C-9), 62.2 (C-9"),
56.8 (3'-OCHs), 56.4 (3-OCHy), 55.4 (C-8), 35.8 (C-8"),
32.9 (C-7"). VA E¥d 5 ScikipE e A — s, Wk
ERAY 3 (78, 8R)- AU A VA IRE .

A 14: RIEORAR CFED, FRIR-BH X
[ 5L B4k s ESI-MS m/z: 285 [M—H] ™, 454 “C-NMR
TR 5374 CisHioOg. 'H-NMR (500 MHz,
DMSO-dg) J: 12.95 (1H, s, 5-OH), 9.89 (1H, brs,
7-OH), 7.40 (1H, dd, J = 8.1, 1.6 Hz, H-6"), 7.39 (1H,
d, J = 1.6 Hz, H-2"), 6.88 (1H, d, J = 8.1 Hz, H-5),
6.64 (1H, s, H-3), 6.43 (1H, d, J = 1.6 Hz, H-6), 6.17
(1H, d, J = 1.6 Hz, H-6); “C-NMR (125 MHz,
DMSO-dg) d: 181.6 (C-4), 164.2 (C-7), 163.9 (C-2),
161.5 (C-9), 157.3 (C-5), 149.7 (C-4"), 145.8 (C-3"),
121.5 (C-1"), 119.0 (C-6"), 116.0 (C-5"), 113.4 (C-2"),
103.66 (C-10), 102.84 (C-3), 98.8 (C-6), 93.8 (C-8).
DL ek SR — 8, s et A 14
WARRBEZE,

&M 15: SEEMAK CFED, HRIR-BH N
EPAYE, Molish SNV 2 FAYE; ESI-MS m/z: 529 [M—
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H], 445 PC-NMR i #0047 2008 CarHsO110
'H-NMR (500 MHz, DMSO-dg) &: 13.37 (1H, s,
5-OH), 10.74 (1H, brs, 7-OH), 8.06 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.91 (2H, d, J = 8.8 Hz, H-3', 5'), 6.83 (1H,
s, H-3), 6.53 (1H, s, H-6), 4.89 (1H, t, J = 9.4 Hz,
H-3"), 4.82 (1H, d, J = 9.8 Hz, H-1"), 4.00 (1H, t, J =
9.6 Hz, H-2"), 3.89 (3H, s, 7-OCHj), 3.75 (1H, brd,
J =11.0 Hz, H-6"a), 3.60 (1H, dd, J = 11.0, 5.4 Hz,
H-6"b), 3.60 (1H, t, J = 9.4 Hz, H-4"), 3.34 (1H, m,
H-5"), 2.31 (1H, m, H-2""), 1.54 (1H, m, H-3""a), 1.35
(1H, m, H-3""b), 1.05 (3H, d, J = 7.0 Hz, H-5""), 0.80
(3H, t, J = 7.4 Hz, H-4"); “C-NMR (125 MHz,
DMSO-dq) : 182.2 (C-4), 175.2 (C-1""), 164.4 (C-2),
163.3 (C-7), 161.7 (C-5), 161.5 (C-4"), 155.2 (C-9),
129.0 (C-2', 6'), 121.1 (C-1"), 115.9 (C-3', 5'), 104.8
(C-8), 104.4 (C-10), 102.4 (C-3), 94.9 (C-6), 81.8
(C-5"), 79.0 (C-3"), 73.4 (C-1"), 68.6 (C-2"), 68.2
(C-4"), 60.6 (C-6"), 56.5 (-OCH3), 40.3 (C-2""), 26.3
(C-3"), 16.5 (C-5""), 11.1 (C-4"")o LA Bdl 5 Sk
ERA S, s E S 15 ) 37-0-2"- 13
T 42t

EY 16: EEFR (FED, hER-BEK WV
SEFAME, Molish O 2 FAYE; ESI-MS m/z: 529 [M—
H] &4 PC-NMR B8 #0047 2004 CorHsO110
'H-NMR (500 MHz, DMSO-d¢) &: 13.34 (1H, s,
5-OH), 10.35 (1H, brs, 7-OH), 8.09 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.91 (2H, d, J = 8.8 Hz, H-3', 5'), 6.83 (1H,
s, H-3), 6.48 (1H, s, H-6), 5.34 (1H, t, J = 10.1 Hz,
H-2"), 4.88 (1H, d, J = 10.1 Hz, H-1"), 3.87 (3H, s,
7-OCHs), 3.78 (1H, brd, J = 11.9 Hz, H-6"a), 3.58
(1H, dd, J = 11.9, 5.6 Hz, H-6"b), 3.49 (2H, m, H-3",
4", 332 (1H, m, H-5"), 2.03 (1H, m, H-2""), 1.22
(1H, m, H-3""a), 1.12 (1H, m, H-3""b), 0.68 (3H, d,
J=17.0 Hz, H-5""), 0.58 (3H, t, J = 7.4 Hz, H-4"");
C-NMR (125 MHz, DMSO-d;) J: 182.2 (C-4), 174.5
(C-1""), 164.4 (C-2), 162.8 (C-7), 161.7 (C-5), 161.4
(C-4), 155.6 (C-9), 129.1 (C-2, 6'), 121.4 (C-1),
115.9 (C-3", 5%, 104.2 (C-8), 103.3 (C-10), 102.4
(C-3), 94.6 (C-6), 82.0 (C-5"), 75.6 (C-3"), 71.6
(C-2"), 70.5 (C-1"), 70.5 (C-4"), 60.9 (C-6"), 56.5
(C-OCHs), 40.0 (C-2"), 25.7 (C-3"), 16.4 (C-5"),
11.1 (C-4")o LA EHel 5 ScimiE A —5™, i
Y16 h 2"-0-Q"-FIE T L) #4251,

WEW1T: EEONAR (FED, HRIR-B8 &V
EPAYE, Molish VY ESI-MS m/z: 529 [M—
HI™, 454 PC-NMR 3 e 2 734 CorH3004 -
'H-NMR (500 MHz, DMSO-dq) J: 7.97 (2H, d, J = 8.8
Hz, H-2', 6'), 6.92 (2H, d, J = 8.8 Hz, H-3, 5'), 6.82
(1H, s, H-3), 6.51 (1H, s, H-6), 4.74 (1H, d, J = 10.0
Hz, H-1"), 4.34 (1H, brd, J = 11.4 Hz, H-6"a), 4.09
(1H, dd, J = 11.4, 5.0 Hz, H-6"b), 3.87 (3H, s,
7-OCH3), 2.16 (1H, m, H-2""), 1.43 (1H, m, H-3""a),
1.27 (1H, m, H-3""b), 0.91 (3H, d, J = 7.0 Hz, H-5""),
0.69 (3H, t, J = 7.4 Hz, H-4""); "*C-NMR (125 MHz,
DMSO-d) d: 182.2 (C-4), 175.8 (C-1""), 164.3 (C-2),
163.4 (C-7), 161.6 (C-5), 161.4 (C-4"), 1552 (C-9),
128.7 (C-2', 6), 121.2 (C-1"), 115.9 (C-3", 5'), 105.3
(C-8), 104.4 (C-10), 102.4 (C-3), 95.0 (C-6), 78.4
(C-5"), 78.3 (C-3"), 73.3 (C-1"), 70.7 (C-2"), 70.5
(C-4"), 63.6 (C-6"), 56.6 (-OCH3), 40.0 (C-2'""), 26.1
(C-3""), 16.2 (C-5""), 11.0 (C-4"")o LA b3 ¥s 5 SClkR
A, W E S 1T ) 67-0-(2"- 1 3
THREL) .
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