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Flavonol Glycosides from the Aerial Parts of Metaplexis japonica

So Young Lee, Ju Sun Kim and Sam Sik Kang*
Natural Products Research Institute and College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract — Ten flavonol glycosides were isolated from the EtOAc fraction of the MeOH extract of Metaplexis japonica
Makino. Structures of the flavonoids were elucidated on the basis of spectroscopic data and comparison with literature values.
The flavonoids were found to be mostly common flavonol 3-glycosides. It is of interest that the sacchaide parts of the isolates
were pairs of arabinosides, glucosides, galactosides, rutinosides and robinobiosides of kaempferol and quercetin. All of these
compounds were isolated for the first time from this plant.

Key words — Metaplexis japonica, Asclepiadaceae, isolation and identification, flavonol glycoside

u}== 7} 2] (Metaplexis  japonica Makino)= BF=7}2] 3}
(Asclepiadaceae)dll &8s WA oAl ZR 2 viet
Aol Eoll &3] AbH, &, v, Tl Bxgit) 4
2HE Az e ] 2 23S UekGEE)R L st B
(R, B (E7L), B2 &0l UL B F(REST),
FAEE), el FeEs, &5, 35S AR5t &
A ot Dol VR EE RSP, A7 (R)E B
koL, AZICENL), AEE] &5o] AU, JE, &, 2=
go Asshs 202 deiA Adnk wFriee) A
F A= 1962 BlErEEle] £719F YoM pregnaneS: -
siAths s Aoz, HelE Ause +xEAd
St Aol o] FojH om MY o] F ulFrle]e) Ha]o| A
% pregnane®| 2|0} 2 FFxo] it AFAAES0] v
Bt wd P eRE FAES pregnane
glycoside”} Th £ 5lo] R gk o]2jdt e
- LSS ofate] FaE o, vl =
w7t 229 HaAA wHAg o] #gk 535 o]9]
of o] A& A AT/} A3 o)A v Yok wie}
A 9h712] 9] pregnane At o] 2] o] Aol #3F ATE
A=t A3, b flavonoidd 52 EElstsler 1 4
H5 RSk} g,

W o gk o

of

*W A2 ZHE-mail) : sskang@snu.ac.kr
(Tel): +82—2-880-248]

206

=135
oH

Mz

AEME - 2 A7l A RS BrR]E 2011

W 89 AErgha AelF ol ARt ARSIt
7171 % AlefF — A== Jasco P-1020 polarimeters A&

sle] =431tk NMR- Varian Gemini 2000 (300 MHz),
Bruker Avance-400 (400 MHz), Bruker Avance-500 (500 MHz)
EE= Jeol ECA-600 (600 MHz) spectrometerS A8l &
A3159™, FAB-MS«= Jeol JMS-700 high resolution mass
spectrometers: ARE-3FAT}. Column chromatography8- silica
gel & Merck®] Kieselgel 60 (no. 7734 T 7729)S, 94
AZrEI2FY = Merck?] LiChroprep RP-182 A8-31
t}. Gel 9J3= Sephadex LH-20 (Pharmacia)yS A3} T}
TLC platex= Merck®] Kieselgel 60 Fys, H= RP-18,4
precoated plates ARE-3FATH.

=& Y 28 A3 BTk AV 5 kes Al s
MeOHS 7F3}aL 3A17HY 87del|A] &8t 1 &5
st #S 33] WHES] MeOH 9)22(208.9 g)g ATt ©
£ H,0= AEAA 59| hexaneS 718t & WHX|st
o] hexane =8 (60.9 g)yS AATE 2 PO R 5ol 5
ZFe] CH,CLE 7Fato] X® WXt CH,CL, #8(7 g)=
Alom, £l A T EtOAcE 718t 218 W]
&lod EtOAc 2227 g)%, 575l 5% BuOHS 718l %
g 9kx)3te] BuOH #3(24.7 g)2 Lt}

—



Vol. 43, No. 3, 2012

EtOAc ¥32(2.7 g} silica gel (Merck no. 7734) column
o] Ao} E3x3} EtOAc — EtOAc/MeOH/H,0O (100 : 4 :
3) > MeOH Z/J 22 chromatographyS AA51] 1371<]
279 (El ~ E13)0.2 Witk &85 E2 (200 mg)E
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(Merck no. 7729) column chromatographyS AA]sle] A&
29 E2-2E5 MeOHS &E&w = Sephadex LH-20
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£ 2 Bmg)ot 3 25me)S AT &2%F ES5 (50me)E
MeOHS &% 8w Z Sephadex LH-20 column chromato-
graphyE 2A|5te] 313HE 4 (Sme)E AAUTH 2738 E6
(250 mg)2 CH,CL/MeOH/H,0 (7 : 1.7 : 0.5) EF-&mj=
silica gel (Merck no. 7729) column chromatographyS
Aste] 33HE 5 20 me)E AUTh 222 E7 (50 me)S
MeOHS &% 8w E Sephadex LH-20 column chromato-
graphyS A1 319HE 6 (20 mg)ye AStt &E3F E10
< MeOH/H,0 E3-8m 2 AZAA st 3% 7 (30 mg)
S A AEF Ell (100 mg)S MeOHS £&8m=
Sephadex LH-20 column chromatographyS 2|3} 315}
E 8 (40 mg)yS A3t £FF EI2 (300 mg)= 2 W
S 2 MeOHS §&87| 2 Sephadex LH-20 column chro-
matographyE AAst] 2728 E12-45 €5 ©]5 MeOH/
H,0 £38m2 AjA4sle] skt 9 (25 mg)et 10 (20 mg)
< AU

Kaempferol 3-O-a-L-arabinopyranoside (1) — Amorphous
yellowish powder. [a],” = —69.6° (¢ = 0.45, MeOH); 'H-
NMR (300 MHz, DMSO-d,) 6: 3.20 (1H, dd, J = 24,
11.4 Hz, H-5"a), 3.48 — 3.53 (1H, m, H-3"), 3.56 (1H,
dd, J =54, 11.4 Hz, H-5'b), 3.62 — 3.68 (1H, m, H-4"),
3.70 — 3.77 (1H, m, H-2"), 534 (1H, d, J = 5.1 Hz, H-
1", 620 (1H, d, J = 1.8 Hz, H-6), 643 (1H, d, J = 1.8
Hz, H-8), 6.88 (2H, d, J = 8.7 Hz, H-3, 5'), 8.08 (2H, d,
J = 8.7 Hz, H-2', 6, 10.33 (1H, br s, 4-OH), 12.63 (1H,
br s, 5-OH); "C-NMR (75.5 MHz, DMSO-d,) &: Table I;
'"H-NMR (400 MHz, CD,0D) &: 339 (1H, dd, J = 3.5,
13.8 Hz, H-5"), 3.63 (1H, dd, J = 2.8, 8.2 Hz, H-3"),
3.77 (1H, dd, J = 3.8, 13.8 Hz, H-5"b), 3.78 (1H, br s,
H-4"), 3.88 (1H, dd, J = 6.2, 82 Hz, H-2"), 5.14 (1H, d,
J =62 Hz, H-1"), 620 (1H, d, J = 1.8 Hz, H-6), 639
(1H, d, J = 1.8 Hz, H-8), 6.88 (2H, d, J = 8.8 Hz, H-3',
5, 8.05 (2H, d, J = 8.8 Hz, H-2', 6'); FABMS m/z 419
[M + HJ, 287 [M + H) — 132]".

Astragalin (2, kaempferol 3-O-B-D-glucopyranoside) —
Amorphous yellowish powder. [a],” = -22.0° (¢ = 0.4,
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MeOH); 'H-NMR (300 MHz, DMSO-d,) &: 3.06 — 3.58
(6H, m, H-2" — 6", 5.46 (1H, d, J = 7.5 Hz, H-1"), 6.19
(1H, d, J = 1.8 Hz, H-6), 6.41 (1H, d, J = 1.8 Hz, H-8),
6.88 (2H, d, J = 9.0 Hz, H-3', 5%, 8.04 (2H, d, /= 9.0 Hz,
H-2, 6), 12.61 (1H, br s, 5-OH); "C-NMR (75.5 MHz,
DMSO-d,) &: Table I; '"H-NMR (400 MHz, CD,0D) &:
3.19 (1H, ddd, J = 1.8, 4.4, 7.8 Hz, H-5"), 3.30 — 3.34
(1H, overlap with solvent, H-4"), 3.40 (1H, t, J = 9.1 Hz,
H-3"), 343 (IH, t, J = 9.0 Hz, H-2"), 3.52 (1H, dd, J =
5.4, 12.0 Hz, H-6"a), 3.68 (1H, dd, J = 2.0, 12.0 Hz, H-
6"b), 523 (1H, d, J = 7.2 Hz, H-1"), 6.19 (1H, d, J =
2.1 Hz, H-6), 6.38 (1H, d, J = 2.1 Hz, H-8), 6.88 (2H, d,
J = 8.7 Hz, H-3", 5", 8.05 (2H, d, J = 8.7 Hz, H-2', 6"
BCNMR (755 MHz, CD,0D) &: 62.6 (C-6"), 71.3 (C-
4", 75.7 (C-2"), 78.0 (C-3"), 784 (C-5"), 949 (C-8),
100.0 (C-6), 104.1 (C-1"), 105.6 (C-10), 116.1 (C-3’, 5),
122.8 (C-17, 1323 (C-2', 6", 1354 (C-3), 158.6 (C-2),
159.0 (C-9), 161.6 (C-4"), 163.1 (C-5), 166.6 (C-7), 179.5
(C-4); FABMS m/z 471 [M + Na]™, 449 [M + H] ", 287
[(M + H) - 162]".

Guaijaverin (3, quercetin 3-O-a-L-arabinopyranoside)
— Amorphous yellowish powder. [OL]D22 = -65.0° (c = 0.35,
MeOH); 'H-NMR (300 MHz, DMSO-d,) &: 321 (1H, dd,
J =21, 11.1 Hz, H-5"a), 3.51 (1H, dd, J = 2.7, 6.9 Hz,
H-3"), 3.60 (1H, dd, J = 5.1, 11.1 Hz, H-5"b), 3.61 — 3.67
(1H, m, H-4"), 3.75 (1H, dd, J = 5.1, 6.9 Hz, H-2"), 5.27
(1H, d, J = 5.1 Hz, H-1"), 6.18 (1H, d, J = 1.8 Hz, H-6),
6.39 (1H, d, J = 1.8 Hz, H-8), 6.83 (1H, d, J = 8.7 Hz,
H-5%), 7.50 (1H, d, J = 2.4 Hz, H-2"), 7.66 (1H, dd, J =
24, 87 Hz, H-6', 12.65 (1H, br s, 5-OH); “C-NMR
(75.5 MHz, DMSO-d,) &: Table I; 'H-NMR (300 MHz,
CD,0D) &: 3.40 (1H, dd, J = 2.9, 13.2 Hz, H-5"a), 3.63
(1H, dd, J = 3.0, 8.5 Hz, H-3"), 3.80 — 3.83 (2H, m, H-
4" 5"v), 3.89 (1H, dd, J = 6.6, 8.5 Hz, H-2"), 5.15 (1H,
d, J = 6.6 Hz, H-1"), 6.18 (1H, d, J = 2.1 Hz, H-6), 6.38
(1H, d, J = 2.1 Hz, H-8), 6.86 (1H, d, J = 8.7 Hz, H-5"),
7.57 (1H, dd, J = 2.1, 8.7 Hz, H-6"), 7.74 (1H, d, J = 2.1
Hz, H-2'); "C-NMR (75.5 MHz, CD,0D) &: 66.9 (C-5"),
69.1 (C-4"), 72.9 (C-3"), 74.1 (C-2"), 94.8 (C-8), 100.0
(C-6), 104.7 (C-1"), 105.6 (C-10), 1162 (C-2", 1174 (C-
5%, 122.9 (C-67, 123.0 (C-1"), 135.7 (C-3), 146.0 (C-3"),
150.0 (C-4"), 158.5 (C-2), 158.7 (C-9), 163.0 (C-5), 166.4
(C-7), 179.5 (C-4); FABMS m/z 435 [M + H]", 303 [(M
+H) - 132]".

Isoquercitrin (4, quercetin 3-O-B-D-glucopyranoside) —
Amorphous yellowish powder. [a],” = -15.7° (¢ = 0.25,
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MeOH); 'H-NMR (400 MHz, DMSO-d,) &: 5.45 (1H, d,
J =172 Hz, H-1", 6.19 (1H, d, J = 1.6 Hz, H-6), 6.40
(1H, d, J = 1.6 Hz, H-8), 6.84 (1H, d, J = 9.0 Hz, H-5"),
757 (1H, d, J = 2.1 Hz, H-2'), 7.58 (1H, dd, J = 2.1, 99
Hz, H-6'), 12.63 (1H, br s, 5-OH); "C-NMR (100 MHz,
DMSO-d,) &: Table I; 'H-NMR (400 MHz, CD,0D) &:
321 (1H, ddd, J = 2.2, 53, 9.6 Hz, H-5"), 3.34 (1H, t, J
= 9.1 Hz, H4", 342 (1H, t, J = 8.5 Hz, H-3"), 347
(1H, t, J = 9.0 Hz, H-2"), 3.56 (1H, dd, J = 53, 11.8
Hz, H-6"3), 3.70 (1H, dd, J = 2.2, 11.8 Hz, H-6"b), 5.23
(1H, d, J = 7.4 Hz, H-1"), 6.19 (1H, d, J = 1.9 Hz, H-6),
6.38 (1H, d, J = 1.9 Hz, H-8), 6.86 (1H, d, J = 8.4 Hz,

Table 1. "C-NMR data of compounds 1-10 in DMSO-d,
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H-5), 7.58 (1H, dd, J = 2.0, 8.7 Hz, H-6'), 7.70 (1H, d,
J = 2.0 Hz, H-2'); FABMS m/ 487 [M + Na] ", 465 [M
+H]', 303 (M + H) - 162]".

Trifolin (5, kaempferol 3-O-B-D-galactopyranoside) —
Amorphous yellowish powder. [OL]D23 = -20.1° (¢ = 0.35,
MeOH); 'H-NMR (300 MHz, DMSO-d,) &: 329 — 3.65
(6H, m, H-2" — H-6"), 541 (1H, d, J = 7.8 Hz, H-1"),
620 (1H, d, J = 2.1 Hz, H-6), 643 (1H, d, J = 2.1 Hz,
H-8), 6.86 (2H, d, J = 9.0 Hz, H-3', 5, 8.07 H, d, J =
9.0 Hz, H-2', 6, 1027 (1H, br s, 4-OH), 12.62 (1H, br
s, 5-OH); "C-NMR (75.5 MHz, DMSO-d,) &: Table I;
'H-NMR (400 MHz, CD,0D) &: 3.43 (IH, br t, J = 62

No. 1 2 3 4 5 6 7 8 9 10
2 156.2 156.4* 156.3 156.1 156.3* 156.2* 156.5 156.4 156.3 156.6
3 133.5 133.1 133.7 133.3 133.2 1334 1332 133.3 1334 133.3
4 177.5 177.3 177.4 177.4 177.5 177.4 177.3 177.4 177.3 177.3
5 161.2 161.2 161.2 161.2 161.2 161.2 161.2 161.2 161.2 161.2
6 98.7 98.8 98.8 98.7 98.7 98.6 98.7 98.7 98.7 98.7
7 164.4 164.6 164.6 164.2 164.3 164.1 164.3 164.3 164.3 164.2
8 93.7 93.7 93.5 93.5 93.7 93.4 93.8 93.7 93.5 93.6
9 156.3 156.1* 156.2 156.3 156.4* 156.1%* 156.8 156.5 156.3 156.4
10 103.9 103.8 103.8 103.9 103.9 103.8 103.9 103.8 103.8 103.9
1 120.7 120.9 120.9 121.6 120.9 121.0 120.9 120.8 121.9 121.1
2! 131.0 130.8 115.7 115.2 131.0 115.1 130.9 130.9 115.1 116.2
3 115.3 115.0 145.0 144.8 115.1 144.8 115.1 115.0 144.8 144.7
4’ 160.1 159.9 148.6 148.5 160.0 148.4 159.9 159.9 148.5 148.4
5’ 115.3 115.0 115.3 116.2 115.1 115.9 115.1 115.0 115.9 1152
6’ 131.0 130.8 122.1 121.1 131.0 121.9 130.9 130.9 121.0 121.6
Ara Glc Ara Glc Gal Gal Glc Gal Gal Gle
1" 101.2 100.9 101.4 100.9 101.6 101.7 101.3 102.0 102.0 101.2
2" 70.8 74.2 70.7 74.1 71.2 71.2 74.2 71.1 71.1 74.1
3" 71.5 774 71.6 77.5 73.1 73.1 76.3 72.9 73.0 76.4
4" 66.0 69.8 66.1 69.9 67.9 67.9 69.9 68.0 68.0 70.0
5" 64.2 76.4 64.3 76.5 75.8 75.8 75.7 73.5 73.5 75.9
6" 60.8 61.0 60.2 60.1 66.9 65.3 65.1 67.0
Rha Rha Rha Rha
1" 100.7 100.0 100.0 100.7
2" 70.3 70.6* 70.6* 70.4
3" 70.6 70.4%* 70.4% 70.5
4" 71.8 71.9 71.9 71.8
5" 68.2 68.2 68.2 68.2
6" 17.7 17.9 17.9 17.7

*Signals may be interchanged.
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Hz, H-5"), 3.51 (1H, dd, J = 62, 11.1 Hz, H-6"), 3.52
(1H, dd, J = 3.2, 9.6 Hz, H-3", 3.61 (1H, dd, J = 5.9,
11.1 Hz, H-6'b), 3.78 (1H, dd, J = 7.8, 9.6 Hz, H-2"),
3.81 (1H, br d, J = 3.2 Hz, H4"), 513 (1H, d, J = 7.8
Hz, H-1"), 6.20 (1H, d, J = 2.0 Hz, H-6), 6.40 (1H, d, J
= 2.0 Hz, H-8), 6.87 (2H, d, J = 89 Hz, H-3', 5, 8.07
(H, d, J = 89 Hz, H-2, 6% “C-NMR (100 MHz,
CD,0D) 6: 62.0 (C-6"), 70.0 (C-4"), 73.0 (C-2"), 75.0 (C-
3", 77.1 (C-5"), 94.8 (C-8), 99.9 (C-6), 105.0 (C-10, 1"),
116.1 (C-3', 5", 122.7 (C-1%), 132.4 (C-2', 6), 135.6 (C-3),
158.5 (C-9), 159.1 (C-2), 161.6 (C-4"), 163.0 (C-5), 166.1
(C-7), 179.7 (C-4); FABMS m/z 449 [M + H] ", 287 [M
+H) - 162]".

Hyperoside (6, hyperin, quercetin 3-O-p-D-galactopy-
ranoside) — Amorphous yellowish powder. [OL]D23 =-17.1°
(¢ = 0.15, MeOH); 'H-NMR (300 MHz, DMSO-d,) &:
5.37 (1H, d, J = 7.8 Hz, H-1"), 6.20 (1H, d, J = 2.1 Hz,
H-6), 640 (1H, d, J = 2.1 Hz, H-8), 6.81 (1H, d, J = 8.4
Hz, H-5), 7.52 (1H, d, J = 2.4 Hz, H-2"), 7.67 (1H, dd, J
= 24, 84 Hz, H-6), 12.63 (1H, br s, 5-OH); "C-NMR
(75.5 MHz, DMSO-d,) &: Table I; '"H-NMR (300 MHz,
CD,0D) &: 3.46 (1H, ddd, J = 0.9, 6.3, 6.2 Hz, H-5"),
3.54 (1H, dd, J = 6.3, 11.1 Hz, H-6"a), 3.55 (1H, dd, J =
3.3, 9.6 Hz, H-3"), 3.64 (1H, dd, J = 6.0, 11.1 Hz, H-
6'b), 3.81 (1H, dd, J = 7.5, 9.6 Hz, H-2"), 3.84 (1H, dd,
J =06, 39 Hz, H4", 517 (14, d, J = 7.8 Hz, H-1"),
6.19 (1H, d, J = 2.1 Hz, H-6), 6.39 (1H, d, J = 2.1 Hz,
H-8), 6.86 (1H, d, J = 8.7 Hz, H-5", 7.58 (1H, dd, J =
2.1, 8.7 Hz, H-6), 7.84 (1H, d, J = 2.1 Hz, H-2"; “C-
NMR (75.5 MHz, CD,0D) &: 61.9 (C-6"), 70.0 (C-4"),
732 (C-2"), 75.1 (C-3"), 772 (C-5"), 94.7 (C-8), 100.0
(C-6), 105.4 (C-1"), 105.5 (C-10), 116.1 (C-5", 117.7 (C-
29, 1229 (C-1', 6", 135.7 (C-3), 145.8 (C-3"), 150.0 (C-
4%, 1585 (C-9), 158.7 (C-2), 163.0 (C-5), 166.3 (C-7),
179.5 (C-4); FABMS m/z 465 [M + H] ", 303 [(M + H)
- 162]".

Nicotiflorin [7, kaempferol 3-rutinoside, kaempferol
3-O-a-L-rhamnopyranosyl(1—6)-p-D-glucopyranoside]
— Yellowish needles. [a],” =-1.6° (¢ = 0.3, MeOH); 'H-
NMR (400 MHz, DMSO-d,) &: 098 (3H, d, J = 6.2 Hz,
H-6"), 437 (1H, br s, H-1"), 531 (1H, d, J = 7.4 Hz,
H-1"), 6.19 (1H, d, J = 1.8 Hz, H-6), 6.40 (1H, d, J =
1.8 Hz, H-8), 687 (2H, d, J = 8.7 Hz, H-3!, 5, 7.98
(H, d, J = 87 Hz, H-2', 6, 12.55 (1H, br s, 5-OH);
BC-NMR (100 MHz, DMSO-d,) &: Table I; 'H-NMR
(400 MHz, CD,0D) &: 1.11 (3H, d, J = 6.2 Hz, H-6"),
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Fig. 1. Structural formulas of compounds 1-10

324 (1H, t, J = 8.8 Hz, H-4", 327 (14, t, J = 9.6 Hz,
H-4"), 336 (1H, dd, J = 43, 10.6 Hz, H-6"a), 3.39 —
343 (1H, m, H-3"), 339 — 345 (1H, m, H-2"), 3.40 —
348 (1H, m, H-5"), 3.51 (1H, dd, J = 3.4, 94 Hz, H-
3™, 3.62 (1H, dd, J = 1.6, 3.4 Hz, H-2"), 3.80 (1H, br
d, J = 10.6 Hz, H-6"b), 451 (1H, d, J = 1.3 Hz, H-1"),
512 (1H, d, J = 7.5 Hz, H-1"), 6.20 (1H, d, J = 2.0 Hz,
H-6), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.88 2H, d, J = 8.9
Hz, H-3', 5, 8.05 (2H, d, J = 89 Hz, H-2) 6'); “C-
NMR (100 MHz, CD,0D) &: 17.9 (C-6"), 68.6 (C-6"),
69.7 (C-5"), 71.5 (C-4"), 72.1 (C-2"), 723 (C-3"), 73.9
(C-4"™), 75.8 (C-2"), 772 (C-5"), 782 (C-3"), 94.9 (C-8),
100.0 (C-6), 1024 (C-1"), 104.6 (C-1"), 105.7 (C-10),
116.1 (C-3', 5, 122.8 (C-17), 132.4 (C-2', 6), 135.5 (C-3),
158.6 (C-9), 159.4 (C-2), 161.5 (C-4"), 163.0 (C-5), 166.2
(C-7), 1794 (C-4); FABMS m/z 595 [M + H]", 449 [M
+ H) - 146]", 287 [M + H) — 146 — 162]".
Kaempferol 3-robinobioside [8, biorobin, kaempferol
3-O-a-L-rhamnopyranosyl(1—6)-B-D-galactopyranoside] —
Amorphous yellowish powder. [OL]D23 = -273° (¢ = 0.5,
MeOH); 'H-NMR (600 MHz, DMSO-d,) &: 1.06 (3H, d,
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J =59 Hz, H-6"), 439 (1H, d, J = 1.4 Hz, H-1"), 531
(1H, d, J = 7.8 Hz, H-1"), 6.19 (1H, d, J = 1.8 Hz, H-6),
642 (1H, d, J = 1.8 Hz, H-8), 6.86 (2H, d, J = 8.7 Hz,
H-3', 5, 8.05 (2H, d, J = 8.7 Hz, H-2), 6, 12.57 (IH,
br s, 5-OH); "C-NMR (150 MHz, DMSO-d,) &: Table I;
'H-NMR (400 MHz, CD,0D) &: 1.17 3H, d, J = 6.2 Hz,
H-6"), 327 (1H, t, J = 9.4 Hz, H-4"), 338 (1H, dd, J =
6.7, 10.1 Hz, H-6"a), 3.49 (1H, dd, J = 32, 9.7 Hz, H-
3™, 3.51 — 3.56 (2H, m, H-3", 5", 3.58 (I1H, dd, J =
1.6, 32 Hz, H-2"), 3.61 (1H, br t, J = 6.1 Hz, H-5"),
3.72 (1H, dd, J = 5.6, 10.1 Hz, H-6'b), 3.72 (1H, br d, J
= 24 Hz, H-4", 3.78 (IH, dd, J = 7.8, 9.6 Hz, H-2"),
451 (1H, d, J = 1.1 Hz, H-1"), 5.04 (14, d, J = 7.8 Hz,
H-17), 621 (1H, d, J = 2.0 Hz, H-6), 6.40 (1H, d, J =
2.0 Hz, H-8), 6.88 (2H, d, J = 89 Hz, H-3/, 5, 8.08
(H, d, J = 89 Hz, H-=2, 6); “C-NMR (100 MHz,
CD,0D) &: 18.0 (C-6"), 67.4 (C-6"), 69.7 (C-5"), 70.2
(C-4", 72.1 (C2™), 723 (C-3"), 73.0 (C-2", 73.9 (C-
4™, 75.1 (C-3", 754 (C-5"), 949 (C-8), 100.0 (C-6),
101.9 (C-1"), 105.5 (C-1"), 105.6 (C-10), 116.1 (C-3’, 5"),
122.7 (C-1Y), 132.5 (C-2), 6", 135.7 (C-3), 158.6 (C-9),
159.4 (C-2), 161.6 (C-4)), 163.0 (C-5), 166.1 (C-7), 179.6
(C-4); FABMS m/z 617 [M + Na]™, 595 [M + H]", 449
[(M + H) — 146]", 287 [(M + H) — 146 — 162]".

Quercetin 3-robinobioside [9, quercetin 3-O-a-L-rham-
nopyranosyl(1—6)-p-D-galactopyranoside] — Yellowish
needles. [a],” = —-15.8° (¢ = 0.3, MeOH); 'H-NMR (500
MHz, DMSO-d,) &: 1.06 (3H, d, J = 6.2 Hz, H-6"), 4.41
(1H, d, J = 1.0 Hz, H-1"), 532 (IH, d, J = 7.7 Hz, H-1"),
6.19 (1H, d, J = 2.0 Hz, H-6), 6.39 (1H, d, J = 2.0 Hz,
H-8), 6.82 (1H, d, J = 8.5 Hz, H-5), 7.52 (1H, d, J =
2.2 Hz, H-2"), 7.65 (1H, dd, J = 2.2, 8.5 Hz, H-6), 12.59
(IH, br s, 5-OH); "C-NMR (125 MHz, DMSO-d,) &:
Table I; FABMS m/z 633 [M + Na]®, 611 [M + H]",
465 [(M + H) — 146]", 303 [(M + H) — 146 — 162]".

Rutin [10, quercetin 3-rutinoside, quercetin 3-O-a-L-
rhamnopyranosyl(1—6)-3-D-glucopyranoside] — Amorphous
yellowish powder. [a],™ = +1.5° (¢ = 0.45, MeOH); 'H-
NMR (400 MHz, DMSO-d,) &: 0.99 3H, d, J = 6.1 Hz,
H-6"), 438 (1H, br s, H-1"), 534 (1H, d, J = 7.3 Hz,
H-17), 6.19 (1H, d, J = 1.8 Hz, H-6), 638 (IH, d, J =
1.8 Hz, H-8), 6.84 (1H, d, J = 8.0 Hz, H-5), 7.53 (IH,
br s, H-2"), 7.54 (1H, dd, J = 1.8, 8.0 Hz, H-6), 12.59
(IH, br s, 5-OH); "C-NMR (100 MHz, DMSO-d,) &:
Table I; FABMS m/z 611 [M + H]", 465 [M + H) —
146]", 303 [(M + H) — 146 — 162]".
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