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Flavonoids from Urena lobata
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Abstract: Objective To study the chemical constituents of Urena lobata. Methods Compounds were isolated and purified using
various column chromatographies such as silica gel, Sephadex LH-20, and prep HPLC. Their structures were identified by
physicochemical properties and various spectroscopic experiments, including HRESIMS, '"H-NMR, *C-NMR, HSQC, and HMBC.
Results Fourteen flavonoids were obtained from the ethyl acetate extract of U. lobata, including apigenin-6-C-(6"-O-trans-
caffeoyl)-p-D-glucopyranoside (1), tiliroside (2), kaempferol-3-O-(6"-O-cis-p-coumaroyl)-p-D-glucopyranoside (3), kaempferol-3-
O-B-D-glucopyranosyl-(1—2)-p-D-galactopyranoside (4), rutin (5), astragalin (6), baicalin (7), myricetrin (8), isoquercitrin (9),
baicalein (10), luteolin (11), apigenin (12), kaempferol (13), and quercetin (14). Conclusion Compound 1 is a new compound named
urenalobside A, compounds 3, 4, 7, and 8 are firstly obtained from the family Malvaceae, and compound 10 is firstly isolated from
genus Urena Linn.
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(6"-O- ) A INHFFE L )-B-D- NI i 45 Wi [apigenin-
6-C-(6"-O-trans-caffeoyl)-p-D-glucopyranoside, 1].
BT (tiliroside, 2D+ ILAE-3-0-(6"-O-Mi =0 Fr
Ik 2 )-B-D- Nk PR 4 45 B 1T [kaempferol-3-O-(6 "
-O-cis-p-coumaroyl)-B-D-glucopyranoside, 3], 11145
1 -3-O-B-D- it We 7] %5 4 -(1—2)-B-D- L I >F- LBl 7
[kaempferol-3-O-B-D-glucopyranosyl-(1—2)-B-D-gal
actopyranoside, 4]+ £ ] (rutin, 5). 8= Ff
(astragalin, 6). ¥ A1F (baicalin, 7). Mg ff
(myricetrin, 8). it ¥ (isoquercitrin, 9). ¥t
%2 (baicalein, 10). ABHE 2 (luteolin, 11).
Jr3% % (apigenin, 12). I14&M) (kaempferol, 13).
Hiit i 2% (quercetin, 14). Lk &4 1 AW,
T A HIBEAEE A LB 3. 40 7 8 i IRNER
ZERHED Ty SRR, S 10 A E IR
JE D o AT E
1 XFE5HH

el SR - B 1 BIE- AT IR 8] BT A A R 4
UFLC SIL-20AC HZhitFEE:, CTO-20AC A,
SPD-20AC 44Ma il #, LC-20ADXR %2, LC-20ADXR
IT-TOF-MS (A Byift 2 7]); Varian 500 £ 3Lk
{3 ([ Varian A7) ); Waters 2998 =il £ 14 523
WAR A (SE[E Waters A7) ); Sephadex LH-20
H Bl ( Amersham Biosciences 2 7, i # ) ;
LiChroprep RP;s ODS {4 Ikl (40~63 um, 1#
Merck v r)); ARSI (200~300 H)
MRS GFasy RERRTISIRR IS 4 5 B e )
Ao F B R 2y e Al it v g

HBAE YRR BT VUM, At B 2 K
JE MG B A RHE kA Urena lobata
L. HFJhh B35y
2 RBSSE

TEHBkAE 2541 13 kg, BfE, 95% LBERIHE
W3 U BRI 1 e 980 DO R A S 2 ) 1350 g,
WA B OlR IE ] A< 13 20A 0
FEFRAL 154 g BEIR CIEHEAT 126 g+ IE T BEHRRAZ 158
go BHTR CTEHEI) 105 g SREIAE (AR, — & k-
Il (20 0 1—1 0 1) BRREDEIN, 433 15 MR (Fr.
1~15), Fr. 7 EEBAL O, S k- EE (10
1=1 1) BBEEVEL, 7381 15 Mo (Fr. 7a~70),
Fr. 7n 4 Sephadex LH-20 f¥ {41, HEVENG, 752
11 NS> (Fr. 7nl~7n11). Fr. Tnll 223404 w5k
A ik oy B alifh, (27K 37 1 63) M EIMLEY) 2

(3 g). 3 (15mg). Fr. 8 % ODS F:{fif, HEE-/K
(40 : 60—100 : 0O BHEEVEME, 1530 11 Miisr (Fr.
8a~8k). Fr. 8e £ Sephadex LH-20 #: 4 iif, Ff4%E
FEVERE, 755 6 NMAi4> (Fr. 8n1~8n6). Fr. 8n6 £
1l 25 i RBAH o B alifk. (LME-7K 20 80D
25 6 (4 mg). Fr. 9~Fr. 11 &9F, &nrbli
FEOE, AP E-HEE (10 0 1—1 0 1) BREEUL,
3] 11 AMf4 (Fr. 10a~10k). Fr. 10g £ ODS A
i, FIEE-/K (40 0 60—~100 : 0) BfBE Ui 45 5
10 M5y (Fr. 10g1~10g10). Fr. 10g4 £ Sephadex
LH-20 A, HRESE st 3 2854 7 (10
mg), Fr. 10g2 £ Sephadex LH-20 A:{f i, FHEEA%
JEVER A A3 25 8 (20 mg). Fr. 10j & &
RERCAE (L, S Re-HEE (100 1—>1 1 1) BRJE
Ve, H5o)5 H Sephadex LH-20 F: (o3, FH i 46 1 ok
R4t 354 &4 9 (3 mg). Fr. 14 ZRERA (A1,
THTEE-REE (60 1—1 1) BREVERL, 43 10
ANy (Fr. 14a~14)), Fr. 14i 4 Sephadex LH-20
R, HREEE Uit B2 a4 S (9me),
Fr. 14e & BHERAT A, —SHL-HiE (10 01—
11 1) BRJEVENE, /5 H Sephadex LH-20 (i,
ISR VE I a3 215 1 (3 mg), Fr. 14g &
SRR, SRR (10 0 1—~1 0 D
FREEVE, )5 M Sephadex LH-20 FE (1, A%
BEVERi itk 3 2k 54 4 (1 mg). Fr. 5 Fl Fr. 6 &
G BRERSFE RS, A B -BA R 408 (10 - 1—1 ¢
1 BREEZENE, 192 11 Miisr (Fr. P1~P11). Fr. P3
2 2435 11 (3 mg). Fr. P6 4 P21 1535)
12 (3mg). Fr.P3 %4 ODS k:ffif, HEE-/K (60 :
40—~100 : 0) FRFEVEME, 193] 13 ANitsr (Fr. P3a~
P3m), Fr. P3a £ Sephadex LH-20 #:ta i, HIfEsE
FEVEM AL 24454 10 (10 mg), Fr. P3 £
RO s CFREE-ZK 60 40) JEAT4r 2543
Ftb &% 13 (8 mg). 14 (10 mg).
3 HM%E

&) 1: FOk K, HR-ESI-MS m/z: 595.144 3
[M+H]", #5251 300 CyoHasO013 (C3oHprO135 1
HAE 595.145 2). 'H-NMR ", J5 & X L 1 41 ABX
ARAINR 155 o 7.02 (1H, d, J = 2.0 Hz, H-2""),
6.67 (1H, d, J = 8.0 Hz, H-5""), 6.92 (1H, dd, J = 2.0,
8.0 Hz, H-6""), 2 ™ J s AU 3 115 *5 on 7.55 (1H, d,
J=16.0 Hz, H-7""), 6.29 (1H, d, J = 16.0 Hz, H-8""),
PR B 1 SRR RE S AT 1 NUNEERESE; 1 41
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AA'BB' ARG i TA5 5 oy 7.82 (2H, d, J = 8.0 Hz,
H-2, 6'), 6.91 (2H, d, J = 8.0 Hz, H-3", 5"), 2 M4
Ll oy 6.58 (1H, s, H-3), 6.49 (1H, s, H-8), 4i&rik
HW 1B, PR EY 1 AT RE N B AL
AW WAh, "HANMR 78 6 3.5~5.0 iEHILE A
EEER LR TR, A 1 TR R
WA, BC-NMR J%2 DEPT i, H30 1 ZHunnfFt
BE R IE A A 1 2R s S, LA
WicAs 5 ST SR R WA A B AR AL, Rt E
Y1 e BE N T3 % A 'H-"TH COSY .HSQC
FIHMBC XA 1 IR EAE 5 TRk AS 5 AT 7En
g (& D, Kiba 11 NMR i 5 ek &
WIA JR B 52 -6-C-(6"-0- = XMl 15 356 )-B-D- N i 7]
AEPRETFI) NMR $i b 7 Heae™, i aEs i,

SR E A AU Z54E, BB, AN

EW LT T AR, oo R
76 HSQC i1, B 1w b U IWAE 5c 75.4, UmEal
HELTE 6y 4.94 (1H, d, J = 8.0 Hz, H-1"), 454 HMBC
W D, BEEREE S T TH C-5. C-6 Fi C-7
YIRS, Uk A 25 DA B 1 B O AR 1T TT )
C-6 Lo i BEAU IR 5 5 2 J = 8.0 Hz 15 W 1) v ik
W B RS . IR 6 A7 & AL TARXK on
437 (1H, dd, J = 12.0, 5.5 Hz, H-6a"), 4.53 (1H, brd,
J =12.0 Hz, H-6b"), $&/=miEmeIt T g 5 58 28 1)
C-6 tHi%Z. HMBC i, 201 6-CH, Skt
R HIEDK Oc 169.2 Z MA B IAHRAE S, H—
AR BN M RS E A A AR ) C-6. R b, tbE
Y1 IRE5 RS R T SR R -6-C-(6"-0- J s it
H55)-B-D-MLM 2T, Bl &Y, A
BEAETF Ao &S5RI 1,

£1 &% 189 NMR £
Table 1 NMR data (500 MHz for 'H and 125 MHz for *C, in CD;0D) of compound 1

Az Ou Jdc Az O dc

2 166.1, C 2" 422 (t,J=9.0Hz) 72.5,CH
3 6.58, s 103.9, CH 3" 3.53, m 79.9, CH
4 184.0,C 4" 3.53, m 71.8, CH
5 162.1,C 5" 3.68, m 79.9, CH
6 108.9, C 6"a 4.37 (dd, J= 12.0, 5.5 Hz) 65.0, CH,
7 164.8,C 6"b 4.53 (brd, J= 12.0 Hz)

8 6.49, s 95.2, CH caffeoyl

9 158.8,C I 127.7,C
10 105.2,C 2" 7.02 (d, J= 2.0 Hz) 115.1,CH
I 123.1,C 3" 146.7, C
2! 7.82 (d, J= 8.0 Hz) 129.4, CH 4" 149.6, C
3 6.91 (d, /= 8.0 Hz) 117.0, CH 5" 6.67 (d, J= 8.0 Hz) 116.5, CH
4’ 162.7,C 6" 6.92 (dd, J= 2.0, 8.0 Hz) 123.1, CH
5! 6.91 (d, /= 8.0 Hz) 117.0, CH 7" 7.55(d, J=16.0 Hz) 147.1, CH
6’ 7.82 (d, J= 8.0 Hz) 129.4, CH 8" 6.29 (d, J=16.0 Hz) 114.9, CH
Gle 9" 169.2,C
1" 4.94 (d,J= 8.0 Hz) 75.4, CH

HO

1 L&Y 1 MEH R XA HMBC 18X
Fig.1 Structure and key HMBC correlations of compound 1

&) 2: B ARy A, ESI-MS m/z: 595 [M+H]'.
'H-NMR (500 MHz, CD;0OD) &: 6.11 (1H, brs, H-6),
6.27 (1H, brs, H-8), 7.97 (2H, d, J = 8.5 Hz, H-2', 6),
6.79 (2H, d, J = 8.5 Hz, H-3', 5'), 5.24 (1H, d, J=7.0
Hz, Glc-H-1"), 3.33~3.50 (4H, m, Glc-H-2"~5"),
420 (1H, brd, J = 11.5 Hz, Glc-H-6a"), 4.31 (1H, dd,
J=11.5, 1.5 Hz, Glc-H-6b"), 7.28 (2H, d, J = 8.5 Hz,
H-2", 6", 6.79 (2H, d, J = 8.5 Hz, H-3"", 5""), 7.39
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(1H, d, J = 15.5 Hz, H-7""), 6.29 (1H, d, J = 15.5 Hz,
H-8"); "C-NMR (125 MHz, CD;0D) §: 159.3 (C-2),
1352 (C-3), 179.4 (C-4), 163.0 (C-5), 100.0 (C-6),
165.9 (C-7), 94.8 (C-8), 158.4 (C-9), 105.6 (C-10),
122.7 (C-1"), 132.2 (C-2"), 116.8 (C-3'), 161.5 (C-4"),
116.8 (C-5"), 1322 (C-6'), 104.0 (Glc-C-1"), 75.8
(Gle-C-2"), 78.0 (Gle-C-3"), 71.7 (Gle-C-4"), 75.7
(Gle-C-5"), 64.3 (Gle-C-6"), 127.1 (C-1""), 131.2
(C-2"), 116.0 (C-3"), 161.1 (C-4"), 116.0 (C-5"),
1312 (C-6"), 146.5 (C-7"), 114.7 (C-8"), 168.8
(C-9")o VL Xl 5 scmkiiE A — 5, #ke
AW 2 JgHL BT

b &Y 3: O AR, ESI-MS m/z: 595 [M+H] .
'H-NMR (500 MHz, CD;0D) &: 6.12 (1H, brs, H-6),
6.29 (1H, brs, H-8), 7.95 (2H, d, J = 9.0 Hz, H-2', 6),
6.68 (2H, d, J = 9.0 Hz, H-3", 5'), 5.18 (1H, d, J=7.0
Hz, H-1"), 3.30~3.50 (4H, m, Glc-H-2"~5"), 4.21
(1H, dd, J = 12.0, 2.5 Hz, H-6a"), 4.16 (1H, dd, J =
12.0, 6.5 Hz, H-6b"), 7.50 (2H, d, J = 8.5 Hz, H-2"",
6", 6.81 (2H, d, J = 8.5 Hz, H-3"", 5", 6.69 (1H, d,
J=12.5Hz, H-7""), 5.52 (1H, d, J = 12.5 Hz, H-8"");
BC-NMR (125 MHz, CD;0D) 6: 159.6 (C-2), 135.4
(C-3), 179.5 (C-4), 161.6 (C-5), 100.1 (C-6), 166.1
(C-7), 95.1 (C-8), 158.5 (C-9), 105.8 (C-10), 122.8
(C-1), 133.8 (C-2'), 116.2 (C-3), 160.0 (C-4"), 116.2
(C-5"), 133.8 (C-6), 1043 (Gle-C-1"), 75.8
(Gle-C-2"), 78.1 (Gle-C-3"), 71.8 (Glc-C-4"), 75.7
(Gle-C-5"), 64.2 (Gle-C-6"), 127.0 (C-1"), 132.4
(C-2"), 115.9 (C-3"), 159.6 (C-4"), 115.9 (C-5"),
132.4 (C-6""), 145.5 (C-7"), 116.0 (C-8"), 167.9
(C-9"). VA EXd 5 i s A 5, dk e
a3 Rl Z5m®y-3-0-(6"-0- i 36 7 5 13 )-B-
D-E I 45 B 7 o

&) 4: FOK AR, ESI-MS m/z: 611 [M+H]'.
'H-NMR (500 MHz, CD;0D) 8: 6.21 (1H, d, J = 2.0
Hz, H-6), 6.41 (1H, d, J = 2.0 Hz, H-8), 8.09 (2H, d,
J=8.5Hz, H-2', 6"), 6.90 (2H, d, J= 8.5 Hz, H-3', 5'),
5.28 (1H, d, J = 7.5 Hz, Gal-H-1"), 4.76 (1H, d, J =
7.0 Hz, Gle-H-1""); "“C-NMR (125 MHz, CD;0D) §:
158.5 (C-2), 135.0 (C-3), 179.9 (C-4), 161.6 (C-5),
99.9 (C-6), 165.9 (C-7), 94.7 (C-8), 159.0 (C-9), 105.7
(C-10), 122.6 (C-1"), 132.4 (C-2'), 116.3 (C-3"), 161.6
(C-4", 116.3 (C-5"), 132.4 (C-6'), 101.6 (Gal-C-1"),

80.4 (Gal-C-2"), 74.8 (Gal-C-3"), 70.1 (Gal-C-4"),
76.8 (Gal-C-5"), 62.5 (Gal-C-6"), 104.9 (Glc-C-1""),
75.5 (Gle-C-2""), 77.9 (Gle-C-3""), 71.3 (Gle-C-4""),
78.2 (Gle-C-5""), 62.0 (Gle-C-6"")o LA % 5 SCik
iAW A Y 4 912 -3-0-B-
D~ 3 %6 B -(1—2)-B-D-MHE IR - FLBE T

AW 5: Bk K, ESI-MS m/z: 611 [M+H]
'H-NMR (500 MHz, CD;OD) §: 6.20 (1H, d, J = 2.0
Hz, H-6), 6.39 (1H, d, J = 2.0 Hz, H-8), 7.67 (1H, d,
J=2.0Hz, H-2"), 6.87 (1H, d, J = 8.5 Hz, H-5'), 7.63
(1H, dd, J = 2.0, 8.5 Hz, H-6'), 5.11 (1H, d, J = 8.0
Hz, Glc-H-1"), 4.52 (1H, brs, Rha-H-1"), 1.12 (3H, d,
J=6.2 Hz, Rha-CHs); "*C-NMR (125 MHz, CD;0D)
1 159.3 (C-2), 135.6 (C-3), 179.4 (C-4), 162.9 (C-5),
99.9 (C-6), 166.0 (C-7), 94.8 (C-8), 158.5 (C-9), 105.6
(C-10), 123.5 (C-1'), 116.0 (C-2"), 145.8 (C-3"), 149.8
(C-4"), 117.7 (C-5"), 123.1 (C-6'), 104.7 (Glc-C-1"),
75.7 (Gle-C-2"), 782 (Gle-C-3"), 72.2 (Gle-C-4"),
77.2 (Gle-C-5"), 68.5 (Glc-C-6"), 102.4 (Rha-C-1""),
72.2 (Rha-C-2""), 72.1 (Rha-C-3""), 73.9 (Rha-C-4""),
69.7 (Rha-C-5""), 17.9 (Rha-C-6""). LA % 5 SCik
PBERA S, et A s T .

WA 6: F AR AR, ESI-MS m/z: 449 [M+H]'
'H-NMR (500 MHz, CD;0D) 8: 6.21 (1H, d, J = 2.0
Hz, H-6), 6.41 (1H, d, J = 2.0 Hz, H-8), 8.06 (2H, d,
J=9.0 Hz, H-2', 6), 6.89 (2H, d, J = 9.0 Hz, H-3', 5'),
5.25 (1H, d, J = 7.5 Hz, Glc-H-1"), 3.53 (1H, dd, J =
12.0, 5.5 Hz, Glc-H-6a"), 3.69 (1H, dd, J = 12.0, 2.0
Hz, Glc-H-6b"), 3.18~3.46 (4H, m, Glc-H-2"~5");
BC-NMR (125 MHz, CD;0D) 6: 158.5 (C-2), 135.5
(C-3), 179.5 (C-4), 163.1 (C-5), 99.9 (C-6), 166.0
(C-7), 94.7 (C-8), 159.1 (C-9), 105.8 (C-10), 122.8
(C-1"), 132.3 (C-2"), 116.1 (C-3"), 161.6 (C-4), 116.1
(C-5"), 132.3 (C-6), 104.1 (C-1"), 75.7 (C-2"), 78.1
(C-3"), 71.4 (C-4"), 78.4 (C-5"), 62.7 (C-6"). LA -4
P 5 ek A — S, SRS 6 WS
Pt

&7 AR AR, ESI-MS m/z: 447 [M+H]'.
'H-NMR (500 MHz, CD;OD) &: 6.78 (1H, s, H-3),
7.00 (1H, s, H-8), 8.00 (2H, d, J = 7.0 Hz, H-2', 6),
7.56 (3H, m, H-3'~5), 5.19 (1H, d, J= 8.0 Hz, H-1"),
4.16 (1H, d, J = 13.5 Hz, H-5'), 3.56~3.69 (6H, m,
Gle-H-2", 3", 4", 5"); C-NMR (125 MHz, CD;0D)
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J: 164.8 (C-2), 104.2 (C-3), 183.1 (C-4), 149.9 (C-5),
131.6 (C-6), 151.2 (C-7), 942 (C-8), 146.7 (C-9),
106.4 (C-10), 131.1 (C-1"), 126.1 (C-2'), 128.8 (C-3),
130.6 (C-4"), 128.8 (C-5"), 126.1 (C-6'), 100.8 (C-1"),
72.9 (C-2"), 75.2 (C-3"), 71.3 (C-4"), 75.4 (C-5"),
170.6 (C-6")o UL ¥ 5 Sciifdiia seA —s, g
St B T ST

&4 8: FE 0K K, ESI-MS m/z: 465 [M+H]'.
'H-NMR (500 MHz, DMSO-ds) d: 12.69 (1H, s,
5-OH), 6.20 (1H, s, H-6), 6.37 (1H, s, H-8), 6.89 (2H,
s, H-2', 6"), 5.20 (1H, brs, Rha-H-1"), 0.84 (3H, d, J =
6.0 Hz, Rha-CH3); *C-NMR (125 MHz, DMSO-dg) &
157.5 (C-2), 134.3 (C-3), 178.2 (C-4), 161.3 (C-5),
98.6 (C-6), 164.2 (C-7), 93.5 (C-8), 156.4 (C-9), 104.0
(C-10), 119.1 (C-17), 107.9 (C-2'), 145.8 (C-3"), 136.4
(C-4"), 145.8 (C-5), 107.9 (C-6), 101.9 (Rha-C-1"),
70.4 (Rha-C-2"), 70.6 (Rha-C-3"), 71.3 (Rha-C-4"),
70.0 (Rha-C-5"), 17.5 (Rha-C-6"). L %5 ik
HOBEIEA ), M e S 8 IMHEE

& 9: H AR AR, ESI-MS m/z: 465 [M+H]' s
'H-NMR (500 MHz, CD;0D) 8: 6.20 (1H, d, J = 2.0
Hz, H-6), 6.39 (1H, d, J = 2.0 Hz, H-8), 7.71 (1H, d,
J=2.0 Hz, H-2"), 6.87 (1H, d, J = 8.5 Hz, H-5'), 7.58
(1H, d, J= 8.5, 2.0 Hz, H-6"), 5.24 (1H, d, J = 7.5 Hz,
Gle-H-1"), 3.71 (1H, dd, J = 12.0, 2.0 Hz, Glc-H-6a"),
3.83 (1H, dd, J = 12.0, 4.5 Hz, Glc-H-6b"); "C-NMR
(CD;0D, 125 MHz) 8: 158.9 (C-2), 135.6 (C-3), 179.2
(C-4), 169.2 (C-5), 99.9 (C-6), 166.1 (C-7), 94.7
(C-8), 158.4 (C-9), 105.6 (C-10), 123.2 (C-1"), 116.0
(C-2"), 145.9 (C-3'), 149.8 (C-4"), 117.5 (C-5"), 123.1
(C-6"), 104.3 (Glc-C-1"), 75.7 (Gle-C-2"), 78.1
(Gle-C-3"), 71.1 (Gle-C-4"), 78.4 (Gle-C-5"), 62.5
(Gle-C-6")o VA Kl 5 Sk 3 A — 51, i
WA 9 Ry el 51T

AW 10: KK, ESI-MS m/z: 271 [M+
H]". 'H-NMR (500 MHz, CD;OD) §: 6.61 (1H, s,
H-3), 6.72 (1H, s, H-8), 7.97 (2H, dd, J = 8.5, 2.0 Hz,
H-2', 6'), 7.55 (3H, m, H-3'~5); “C-NMR (125
MHz, CD;OD) ¢: 165.6 (C-2), 105.4 (C-3), 184.2
(C-4), 152.2 (C-5), 132.9 (C-6), 154.9 (C-7), 95.0
(C-8), 147.9 (C-9), 105.8 (C-10), 132.8 (C-1"), 127.4
(C-2), 130.2 (C-3"), 130.7 (C-4"), 130.2 (C-5"), 127.4
(C-6")o LA %l 55 Sk i 3 A — 57, i e fh

HW10 TS E.

& 11 #EHR, ESI-MS m/z: 287 [M+
H]". 'H-NMR (500 MHz, DMSO-d;) 6: 12.96 (1H, s,
5-OH), 6.20 (1H, brs, H-6), 6.44 (1H, brs, H-8), 6.66
(1H, s, H-3), 7.41 (2H, m, overlap, H-2', 5"), 6.89 (1H,
d, J=8.5 Hz, H-6'); C-NMR (125 MHz, DMSO-dy)
5: 164.4 (C-2), 103.3 (C-3), 182.1 (C-4), 161.9 (C-5),
99.3 (C-6), 164.3 (C-7), 94.3 (C-8), 157.7 (C-9), 104.2
(C-10), 122.0 (C-1"), 113.8 (C-2"), 146.2 (C-3"), 150.1
(C-4"), 116.5 (C-5"), 119.4 (C-6"). LA _E¥¥is 5 SRR
EIREA Y, WA 11 KRR

& 12: AR AR, ESI-MS m/z: 271 [M+
H]*. 'H-NMR (500 MHz, DMSO-d;) d: 12.96 (1H, s,
5-OH), 6.19 (1H, brs, H-6), 6.48 (1H, brs, H-8), 6.78
(1H, s, H-3), 7.93 (2H, d, J = 8.5 Hz, H-2', 6), 6.92
(1H, d, J = 8.5 Hz, H-3', 5'); “C-NMR (125 MHz,
CD;0D) 6: 164.1 (C-2), 102.8 (C-3), 181.7 (C-4),
161.4 (C-5), 98.8 (C-6), 163.7 (C-7), 93.9 (C-8), 157.3
(C-9), 103.7 (C-10), 121.2 (C-1'), 128.5 (C-2"), 115.9
(C-3"), 161.1 (C-4"), 115.9 (C-5"), 128.5 (C-6"). Ll I
Kot B SCkIE R A 8, st A 12 N

E13: kA, ESI-MS m/z: 287 [M+
H]". 'H-NMR (500 MHz, DMSO-d;) 6: 6.17 (1H, d,
J = 2.0 Hz, H-6), 6.37 (1H, d, J = 2.0 Hz, H-8), 8.05
(2H, d, J = 9.0 Hz, H-2', 6'), 6.89 (1H, d, J = 9.0 Hz,
H-3', 5); “C-NMR (125 MHz, CD;OD) &: 148.0
(C-2), 137.1 (C-3), 177.3 (C-4), 162.5 (C-5), 99.2
(C-6), 165.5 (C-7), 94.5 (C-8), 1582 (C-9), 104.5
(C-10), 123.7 (C-1"), 130.6 (C-2'), 116.3 (C-3"), 160.5
(C-4"), 116.3 (C-5"), 130.6 (C-6"). LA bH¥iE 5 SRR
EIEA—HY, et 13 2

&) 14: KA, ESI-MS m/z: 303 [M+
H]". 'H-NMR (500 MHz, CD;0OD) 6: 6.18 (1H, d, J =
2.0 Hz, H-6), 6.39 (1H, d, J = 2.0 Hz, H-8), 7.73 (2H,
d, J = 2.0 Hz, H-2'), 6.89 (1H, d, J = 8.5 Hz, H-5"),
7.63 (1H, dd, J = 8.5, 2.0 Hz, H-6'); "“C-NMR (125
MHz, CD;OD) §: 148.7 (C-2), 137.0 (C-3), 177.1
(C-4), 162.5 (C-5), 99.2 (C-6), 165.5 (C-7), 94.4
(C-8), 158.1 (C-9), 104.5 (C-10), 124.0 (C-1"), 116.2
(C-2), 146.3 (C-3'), 147.9 (C-4"), 116.0 (C-5'), 121.6
(C-6" LA_E%t 5 ek s A — 5P, #es et
G014 it E .
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