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Chemical components of ethyl acetrate extracts from Loranthus tanakae
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Abstract: Objective To study the chemical components of the ethyl acetrate extracts from Loranthus tanakae. Methods The
ethyl acetrate extracts of Loranthus tanakae were isolated and purified by chromatography on silica gel, Sephadex LH-20,
semi-preparative HPLC, then the structures of obtained compounds were identified by physicochemical properties and spectral data. Results
Eighteen compounds were isolated and identified as 4-hydroxy-3-methoxypropiophenone (1), trans-cinnamic acid (2), 4-hydroxybenzoic
acid ethyl ester (3), p-hydroxybenzaldehyde (4), vanillin (5), 2-hydroxy-dibutyric acid-1,4-diethyl ester (6), 4-hydroxy-o-
vinyl-phenylacetaldehyde (7), pinoresinol (8), salicifoliol (9), 2,6-dimethoxy-1,4-benzoquinone (10), 2,6,2,6'- tetramethoxy-
4,4'-bis(2,3-epoxy-1-hydroxypropyl)biphenyl (11), 7-O-methylquercetin-3-O-a-L-thamnopyranoside (12), quercetin-3- O-a-L-rhamnoside
(13), kaempferol-3-O-a-L-thamnopyranoside  (14), rhamnetin-3-O-B-D-glucopyranoside (15), 7-O- methylkaempferol-3-O-o.-
L-thamnopyranoside  (16), 5,3',4'-trihydroxy-7-methoxyflavone = 3-O-(2"-rhamnosyl glucoside) (17), 3'-O-B-D-(6"'-cinnamoyl)-
glucopyranosyl-7-O-methyl-quercetin-3-O-p-D-glucopyranoside (18). Conclusion Compounds 1—11, 15, 17 are isolated from this plant
for the first time, compound 18 is a new flavonoid glycoside compound named as loranthflavonoside A.
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16274k Loranthus tanakae Franch. & Sav. Y3
FAERRF LR TR NER, FETHR.
wg. e, MESEY b, FESAA TR A
S AR BRI, Hl PONAGE A AR L aE ),
FLA-fts - 2 A8 J AL 7 b DX A it 27 A2 24
M, BAHAMNEE . s2iiie. R 2GR,
HT6IT RIREE . BRI Iash e, gl T
MEERRE . A RACS A A 2R TR T HE 5,
Kim S50 B H B4R -3-0-0-L- R A M . M %= -
3-0-0-L-FZEREH . BT R -3-0-0-L- R 2= HE
Al 22 -3-0-0-L- 2 HE T 4 MegiiRib &9, ¥
T T B L TSR KT RS AR
B R, MR, SRS . AR
P A IR BoRPY, R FAHIR NG AA
PiR - PUMIRESEL BV N Tt PR ILRE
AR TR, ARSI L R EF AR RS TR LA
WLy AT T RS0 3, 133 18 MLa, JF
j#id TH-NMR. BC-NMR S5 i+ AR 7 454,
A EN A-F2RE-3- AR (4-hydroxy-3-
methoxypropiophenone, 1). KRR (trans-
2) . X EEXRFRKLZME
(4-hydroxybenzoic acid ethyl ester, 3). X232 H
% (p-hydroxybenzaldehyde, 4). FH.EE (vanillin,
5). 2-33E-— T R-1,4- 4R (2-hydroxy-dibutyric
acid-1,4-diethyl ester, 6). 4-Ff3t-a-ZIGFEE-K O/
(4-hydroxy-a-vinyl-phenylacetaldehyde, 7). "AEZ
(pinoresinol, 8). salicifoliol (9). 2,6- — F 45 %&-1,4-
2R (2,6-dimethoxy-1,4-benzoquinone, 10)+2,6,2',6'-
tetramethoxy-4,4'-bis(2,3-epoxy-1-hydroxypropyl)-
biphenyl (11D 7-O-F3&-#} H 35-3-O-a-L-MHLHR SR 4=
1 (7-O-methylquercetin 3-O-o-L-thamnopyranoside,
12). Wit R -3-0-0-L- RZHEH  (quercetin-3-0-a-
L-thamnoside, 13). 11ZM}-3-0-0-L-ME IR 5208 H
(kaempferol 3-O-o-L-rhamnopyranoside, 14). 2
% -3-0-B-D- Wit Wi 4 %) B% H  ( rhamnetin-3-O-B-D-
glucopyranoside, 15). 7-O-H 3-1l1 2} -3-0-a-L-
nH R BR 2% B ( 7-O-methylkaempferol-3-O-o.-L-
rhamnopyranoside, 16). 5,3',4'-trihydroxy-7-methoxy-
flavone 3-O-(2''-rhamnosyl glucoside) (17) 3'-O-B-
D-(6""'- PURE G J )- MLt W 71 260 B 3k -7-O- HY - e 3% -
3-0-B-D- W, IR i %] ¥E £ [3'-0-B-D-(6""-cinnamoyl)-
glucopyranosyl-7-O-methyl-quercetin-3-O-B-D-gluco-
pyranoside, 18]. X, L&Y 18 HFEY, v

cinnamic acid ,

LR FEERE A; AW 1~11. 15, 17X
IR B B E .
1 N5

2019 7 H 15 H, REFETILARBEET
B LA B A (b4 36°22'6", 2748 118°13'38",
MR 520 m) 2 A BT NER R 2R,
T, i RCRAG # P o JRRE 2 1L AR R R 2 K2k
KIGEBIR S E AT ER R T A BEILZR %4 L.
tanakae Franch. et Sav., LiEFrA (LT-201907) 4%
T LR i S 2R TR 2 B YR E RS =

IMS-700 =73 R REAL CH ATERR B 22 7] s
Inova-600 BIAZ G 3R (32 [EH Varian A 7] ); Waters
€2695 = RO AH A (35 B IR EFHRHE H IR A
#]); Diamonsil®Cys (414 (250 mmX4.6 mm, 5
pm, Dikma Technologies); FL-HO050G il ¥ AH 4
A CREUAI/RATD; ZORBAX SB-Cis i
WA (250 mm X 9.4 mm, 5 pm, Agilent Technologies );
TBP2HO5 H A ZE5E (L ifg [A] FHAE MR AR A TR A D5
R-100 Jied 2K (Bt Buchi AF])); ALPHA 1-2
AN (EE CHRIST AFD.

LH-20 ¥2 P4 54 JEHAEK (Sephadex LH-20,
it GE Healthcare A #)); AE i fEf: (200~300
H, HF ST ;s mEREER (100 mmX 200
mm, &SR ) s SR EER. BER O
s, AymE. E TR, & CRETE TR
WTAHBATD; ARERHEE. LN [FEER R
CPED HIRAF]: ()-()-1-K LM SN,
LN D-FIEPER L- AR dE . (HPLC=
98%, ISR T ARSI IR AFD.

2 IEESESE

BAb 2 Z AR 250 11.5 kg, BF 1 kg 2500 KLK)
I 20 L 90% LB, IR alfise i 3 ik, FRk$EEn
2 ho HHUESS, GIHFIREGH, RARL 4L, gk
WMiRER 10L J5, MRS BEfE OB 1B T i
BHTREEL, g 2A A . BEER L BEAH . IET
BEAH AABEEEY) . BXEER £ WA RIS 71 2 R
B, BURE (200 g) RAEERFE (200~300 H) i
178, DS HE-HEE (100 0 0~1: 1) HHIR
G ATV, BEMORE R Ak e 6,
B9S2 Fr. 1~15.

HYFr.2 (1.498 g) RHEERRH: (200~300 H)
AT, DOAmEE-BER O (200 1~1:2) i
ITUERL, TRMREEEEE ST EEH, HLras
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F| Fr. 2-1~2-20. B Fr. 2-6 (151 mg) FHFEH1#%
HPLC #4740, LLOSiE-/K (321 68) NiaIH,
AR E 2 mL/min FHATE R, FEMLEY 1(5
mg, /R=19.5min), 2 (12mg, =24 min). 3 (3
mg, R=27.5 min)., HU Fr. 2-7 (80 mg) KA ¥
#% HPLC #4750 8, LLANE-/K (22 1 78) MishH,
AR 2 mL/min BEATAERE VR, 19 2L 54 4C16
mg, R=15min). 5 (6 mg, r=16 min). 6 (5 mg,
k=18 min). 7 (5 mg, k=37 min). L Fr. 2-14 (110
mg) K4 HPLC #4743 &5, LLZE-/K (27 :
73) NS, PREIALE 2 mL/min BT SR VEM
B2 EY 8 (15 mg, ®=35min). 9 (6 mg, ®r=
13 min). HY Fr. 2-17 (140 mg) K214 HPLC
BT B, PLAME-/K (321 68) Nimah, A
& 2 mL/min FEATEE LSRN, 1921654 10 (3 mg,
®R=8.5 min). 11 (10 mg, %x=17 min). HL Fr. 10
(700 mg)%FH 24| % HPLC HE1T4> 55, BLZJFE-0.1%
HIR/K (27 1 73) Nimshtl, AR E 2 mL/min
BT E S, 9464 12 (111 mg, =35 min).
B Fr. 11 (4.122 g), K Sephadex LH-20 #E i it
17508, DUHEZABERLT, B4 TLC A a&
H, L EEE 4 AR (Fr 11-1~11-4), KH¥
#44 HPLC Xf Fr. 11-3 (150 mg) #7055, LLZJE-
K (27 2 73) A, PRERLE 2 mL/min #HT5
FEVEML, 346E713 (19 mg, ®=9.5min). 14 (6
mg, ®R=13.5min). 15 (7 mg, %=20.5 min). HX
FHRERAE g Fr. 13 (5,102 g) BT/ E, —
AP RE-FEE (20 0 1~1: 1) ABEBF, HoEa
F 10 MRS (Fr. 13-1~13-10). K 2¥Hi 4 HPLC
X} Fr. 13-4 (290 mg) #4705, LLAIE-0.1%H R
K (351 65) M, AEFE 2 mL/min 75
FEVER, LAY 16 (26 mg, =17 min). KXH
%5 HPLC % Fr. 13-8 (317 mg) #7705, LA
ZHE-0.1%H K (26 1 74) NshM, AFRRE 2
mL/min PATEEBEN, SU0EW 17 (27 mg, &=
16.5 min). K-l HPLC % Fr. 13-6 (600 mg)
BEAT B, LAZSE-K (351 65) NEIH, ER
& 2 mL/min JATEEVEM, S5 18 (41 mg,
fR=36 min).
3 KT

B 1: RIENA; ESI-MS m/z: 181.0 M+
HJ*; 473 CioH1203. 'H-NMR (600 MHz, CDs0D)
:7.57 (1H, dd, J = 8.3, 2.0 Hz, H-6), 7.54 (1H, d, J =

2.0 Hz, H-2), 6.86 (1H, d, J = 8.3 Hz, H-5), 3.90 (3H,
s, 3-OCH3), 2.99 (2H, q, J = 7.3 Hz, H-8), 1.17 (3H, t,
J =73 Hz, H-9); 13C-NMR (150 MHz, CD;OD) §:
202.1 (C-7), 153.2 (C-4), 149.1 (C-3), 130.3 (C-1),
124.5 (C-6), 115.8 (C-2), 111.8 (C-5), 56.4 (3-OCH3),
32.1(C-8), 9.1 (C-9). LA by it & ds 5 SC ki 1 Ha A
— 0, M EAY) 18 45 E-3-H A R T

&Y 2: AEMA; ESI-M m/z: 149.0 [M+
H]"; 773\ CoHs02. 'H-NMR (600 MHz, CD;0D) 6:
7.67 (1H, d, J = 16.0 Hz, H-7), 7.59 (2H, m, H-2, 6),
7.40 (3H, m, H-3~5), 648 (1 H, d, J = 16.0 Hz,
H-8); '3C-NMR (150 MHz, CD;OD) 6: 170.4 (C-9),
146.2 (C-7), 135.9 (C-1), 131.4 (C-4), 130.0 (C-2, 6),
129.2 (C-3, 5), 119.5 (C-8). LA I IEXIE 5 SCHRIR
TERA 0O, WU ENED 2 R

&Y 3: AEFAR; ESI-MS m/z: 167.0 M+
HI*: 4013 CoH1003. "H-NMR (600 MHz, CD;0D)
: 7.87 (2H, brd, J = 8.8 Hz, H-3, 5), 6.82 (2H, brd,
J=8.8Hz H-2, 6),4.31 (2H, q, J = 7.1 Hz, H-8), 1.36
(3H, t, J = 7.1 Hz, H-9); 3C-NMR (150 MHz,
CD;0D) d: 168.3 (C-7), 163.5 (C-4), 132.7 (C-2, 6),
122.5 (C-1), 116.1 (C-3, 5), 61.7 (C-8), 14.7 (C-9). LA
RS S SR A BT, WS E A
3 AREREIR R 1.

e 4: HEBMA; ESI-MS m/z: 121.0 [M—
H]: 473 CHgO02. 'TH-NMR (600 MHz, CDCl;) J:
9.86 (1H, s, H-7), 7.82 (2H, d, J = 8.1 Hz, H-2, 6),
6.97 (2H, d, J= 8.1 Hz, H-3, 5); '3C-NMR (150 MHz,
CDCls) 0: 191.4 (C-7), 161.8 (C-4), 132.7 (C-2), 132.7
(C-6), 129.9 (C-1), 116.2 (C-3), 116.2 (C-5). LA ik
TR U OB B A B, M AE Y 4N
X ¥ LK F i

EY 5. EEAR; ESI-MS m/z: 151.0 [M—
H]; 433 CsHsO3. 'H-NMR (600 MHz, CDCl3) §:
9.50 (1H, s, H-7), 7.40 (2H, m, H-2, 5), 7.02 (1H, d, J =
8.2 Hz, H-6); '*C-NMR (150 MHz, CDCls) d: 191.1
(C-7), 151.9 (C-4), 147.3 (C-4), 129.9 (C-1), 127.6
(C-6), 114.6 (C-2), 109.0 (C-5), 56.2 (CH30). LA ik
TEHE S U IOE A ), MR AEY S N
HHE,

b &M 6: HEKMA; ESI-MS m/z: 191.0 M+
H]*: 2013 CsHi405. 'TH-NMR (600 MHz, CDCl5) §:
447 (2H, dd, J = 6.1, 4.4 Hz, H-1'), 425 (2H, m,
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H-1"), 4.15 (1H, q, J = 7.1 Hz, H-2), 2.83 (2 H, dd,
J=16.3, 4.4 Hz, H-3), 2.77 (2H, dd, J = 16.3, 6.1 Hz,
H-3), 1.28 (3H, t, J = 7.1 Hz, H-2, 2""), 1.24 (3H, t,
J=7.1Hz, H-2',2"); BC-NMR (150 MHz, CDCl5) §:
173.5 (C-1), 170.6 (C-4), 67.4 (C-2), 32.1 (C-3), 62.1
(C-1,1"), 61.1 (C-1", 1"), 14.2 (C-2"), 14.2 (C-2").
DL 3 5 SRR AR — 00, MUS e S 6
N 2-FRHE- T IR-1,4- LR

&Y 7: AEMA; ESI-MS m/z: 163.0 [M+
HI*: 7730 CioH1002. '"H-NMR (600 MHz, CD;0D)
5:9.53 (1H, s, H-8), 6.99 (2H, d, J = 8.1 Hz, H-2, 6),
6.90 (1H, q, J= 7.1 Hz, H-1"), 6.81 (2H, d, J= 8.1 Hz,
H-3, 5),2.00 (3H, d, J=7.1 Hz, H-2"); 3C-NMR (150
MHz, CD;0D) d: 196.1 (C-8), 158.3 (C-4), 153.1
(C-1"), 145.3 (C-7), 131.9 (C-2, 6), 124.5 (C-1), 116.0
(C-3,5),16.2 (C-2"). LA kil ¥ds 5 Okl A —
O, MEENEY T N 4 FEo- LR TE LB

&Y 8: HEMA; ESI-MS m/z: 380.9 [M+
H]": 773 CaH206. 'H-NMR (600 MHz, CDCl3)
5: 6.90 (2H, d, J = 2.0 Hz, H-2, 2'), 6.89 (2H, d, J =
8.0 Hz, H-5, 5"), 6.82 (2H, dd, J = 8.0, 2.0 Hz, H-6,
6'), 4.74 (2H, d, J = 4.0 Hz, H-7, 7'), 425 (4H, m,
H-9, 9'), 3.89 (3H, s, -OCH3), 3.88 (4H, dd, J = 9.4
Hz, J = 3.8 Hz, H-9, 9'), 3.11 (2H, m, H-8, 8'):
3BC-NMR (150 MHz, CDCls) d: 145.8 (C-3, 3"), 144.3
(C-4, 4", 132.0 (C-1, 1"), 118.1 (C-6, 6'), 113.4 (C-5,
5", 107.7 (C-2, 2", 85.0 (C-7, 7"), 70.8 (C-9, 9"), 55.0
(-OCH3), 53.2 (C-8, 8")o LA_b 38 RERU A 5 SOk o 2
A2, WEENEY) 8 NIARE.

WEY9: AEKAK; ESI-MS m/z: 248.9 [M—
H]f; ﬁi}%ﬁ C13H1405, 'H-NMR (600 MHz, CD3OD)
5: 6.96 (1H, d, J = 1.9 Hz, H-2), 6.82 (1H, dd, J = 8.1,
1.9 Hz, H-6), 6.78 (1H, d, J = 8.1 Hz, H-5), 4.66 (1H,
d, J = 6.6 Hz, H-7), 4.54 (2H, dd, J = 9.6, 6.9 Hz,
H-9), 4.36 (2H, dd, J = 9.6, 2.1 Hz, H-9), 429 (2H,
dd, J=9.1, 8.6 Hz, H-9"), 4.08 (2H, dd, J = 9.1, 3.5
Hz, H-9), 3.86 (3H, s, -OCH3), 3.55 (1H, td, J = 8.6,
3.5 Hz, H-8"), 3.20 (1H, dtd, J = 9.0, 6.6, 2.1 Hz,
H-8); *C-NMR (150 MHz, CD;OD) ¢: 181.1 (C-7"),
149.2 (C-3), 147.7 (C-4), 132.2 (C-1), 120.2 (C-6),
116.1 (C-5), 110.9 (C-2), 87.8 (C-7), 71.8 (C-9"), 70.9
(C-9), 56.4 (-OCH3), 49.3 (C-8), 47.6 (C-8). LA _EJ¥
RS ORI E B A — ), SR AY 9N

salicifoliol.

&0 10: KA ESI-MS m/z: 167.0 [M—
H]; 2 F 30 CsHsO04. '"H-NMR (600 MHz, CD;0D) 6:
592 (2H, s, H-3, 5), 3.81 (6H, s, OCHs-2, 6),
BC-NMR (150 MHz, CD;OD) &: 189.2 (C-4), 177.7
(C-1), 159.2 (C-2, 6), 108.0 (C-3, 5), 57.1 (OCH3-2,
6). LA BB 5 iR A — 0, W e
&4 10 7y 2,6- — WA FE-1,4-FE R «

& 11 AEERG & (Z8E-7K);5 ESI-MS
m/z: 417.1 [M—H] ;5 43 ¥ 3 C22H2605. 'TH-NMR (600
MHz, CDCL3) d: 3.09 (2H, dd, J = 6.5, 4.6 Hz, H-8,
8", 3.89 (12H, s, 2, 2/, 6, 6-OMe), 3.91 (2H, d, J =
3.6 Hz, H-9a, 9a’), 4.28 (2H, m, H-9b, 9b"), 4.72 (2H,
d, J = 4.7 Hz, H-7, 7'), 5.55 (2H, m, 7, 7-OH), 6.58
(4H, s, H-3, 3", 5,5"); 3C-NMR (150 MHz, CDCl;) §:
543 (C-8, 8'), 56.3 (3, 3', 5, 5'-OMe), 71.7 (C-9, 9"),
86.0 (C-7, 7"), 102.6 (C-3, 3', 5, 5), 132.0 (C-1, 1"),
134.2 (C-4, 4"), 147.1 (C-2,2', 6, 6')c LA Ui 4ds
R GE B A Y, S EHEY 11 A
2,6,2',6'-tetramethoxy-4,4'-bis(2,3-epoxy-1-hydroxy-
propyl)biphenyl.

&P 12: KK ESI-MS m/z: 460.9 [M—
H]: 2 72\ C22H2011. 'H-NMR (600 MHz, CD;0D)
8:7.36 (1H, d, J=2.0 Hz, H-2"), 7.33 (1H, dd, J = 8.3,
2.0 Hz, H-6'), 6.91 (1H, d, J = 8.3 Hz, H-5"), 6.55 (1H,
d, J=2.2 Hz, H-8), 6.32 (1H, d, J = 2.2 Hz, H-6), 5.36
(1H, d, J = 1.6 Hz, H-1""), 423 (1H, dd, J = 3.4, 1.6
Hz, H-2""), 3.87 (3H, s, -OCH3), 3.75 (1H, dd, J = 9.5,
3.3 Hz, H-3"), 3.43 (1H, m, H-5""), 3.34 (1H, t, J=9.5
Hz, H-4""), 0.95 (3H, d, J = 6.0 Hz, H-6""); '3C-NMR
(150 MHz, CDCl3) 6: 179.6 (C-4), 167.0 (C-7), 162.8
(C-5), 159.5 (C-2), 158.2 (C-9), 149.8 (C-4), 146.3
(C-3"), 136.4 (C-3), 122.9 (C-6'), 122.8 (C-1"), 117.0
(C-2"), 116.3 (C-5"), 106.7 (C-10), 103.5 (C-1""), 98.9
(C-6), 93.0 (C-8), 73.2 (C-4"), 72.0 (C-3"), 72.0
(C-5"), 71.8 (C-2"), 56.4 (OCH3), 17.6 (C-6'). LI _E
P 5 SRR E B AR — S, MU E A 12
N 7-O-F M B 3-3-0-a-L-ME I R 2 RE T

AW 13: EER A ESI-MS m/z: 449.1 [M+
H]"; 773 C21H20011. 'TH-NMR (600 MHz, CD;0D)
5:0.94 (3H, d, J = 6.2 Hz, H-6""), 3.33 (1H, t, J=9.5
Hz, H-4'"), 3.42 (1H, dq, J = 9.8, 6.2 Hz, H-5"), 3.75
(1H, dd, J=9.4, 3.5 Hz, H-3""), 422 (1H, dd, J = 3.3,
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1.3 Hz, H-2""), 5.35 (1H, d, J = 1.4 Hz, H-1"), 6.20
(1H, d, J=2.1 Hz, H-6), 6.37 (1H, d, J= 2.1 Hz, H-8),
6.91 (1H, d, J = 8.3 Hz, H-5'), 7.31 (1H, dd, J = 8.3,
2.0 Hz, H-6"), 7.34 (I1H, d, J = 1.6 Hz, H-2');
BC-NMR (150 MHz, CD;OD) ¢§: 17.7 (C-6'), 71.9
(C-2'), 72.0 (C-5"), 72.1 (C-3"), 73.2 (C-4"), 94.7
(C-8), 99.9 (C-6), 103.5 (C-1"), 105.8 (C-10), 116.4
(C-5"), 116.9 (C-2'), 122.9 (C-6"), 123.0 (C-1"), 136.2
(C-3), 146.4 (C-3'), 149.8 (C-4"), 158.9 (C-2), 159.3
(C-9), 163.2 (C-5), 166.1 (C-7), 179.6 (C-4). LA lik
WEE S SCERIRGE B A — T, M E A 13
Tt F #-3-0-0-L- T

thEY 14: KR, ESI-MS m/z: 433.1 [M+
HJ*: 2+ T30 C21H20010. 'H-NMR (600 MHz, CD:0D)
8:0.92 (3H, d, J = 5.7 Hz, H-6"), 3.33 (1H, m, H-4""),
3.34 (1H, m, H-5"), 3.71 (1H, dd, J = 9.2, 3.4 Hz,
H-3"), 422 (1H, dd, J = 3.3, 1.7 Hz, H-2""), 5.37 (1H,
d, J= 1.6 Hz, H-1"), 6.19 (1H, d, J = 2.1 Hz, H-6),
6.36 (1H, d, J= 2.1 Hz, H-8), 6.93 (2H, d, J= 8.3 Hz,
H-2, 6'), 7.76 (2H, d, J = 8.3 Hz, H-3, 5'); 3C-NMR
(150 MHz, CD;0D) ¢: 17.7 (C-6'), 71.9 (C-2""), 72.0
(C-5"), 72.1 (C-3"), 73.2 (C-4""), 94.9 (C-8), 100.0
(C-6), 103.5 (C-1"), 105.8 (C-10), 116.5 (C-2, 6),
122.6 (C-1"), 131.9 (C-3, 5"), 136.2 (C-3), 158.6 (C-2),
159.2 (C-9), 161.6 (C-4') 163.2 (C-5), 166.4 (C-7),
179.6 (C-4). DA B84 5 SOk dE Fe A — 35080,
W% e B 14 1L 22 1)-3-0-a- LI B2 HE Y

& 15: KA ESI-MS m/z: 479.1 [M+
HJ*: 3 73X C22H2012. 'H-NMR (600 MHz, CD;0D)
8: 3.23, (1H, ddd, J = 9.7, 5.4, 2.3 Hz, H-5"), 3.35
(1H, t, J = 9.3 Hz, H-3"), 3.43 (1H, t, J = 9.1 Hz,
H-4"), 3.49 (1H, dd, J = 9.9, 7.8 Hz, H-2""), 3.58 (1H,
dd, J =119, 5.4 Hz, H-6""b), 3.72 (1H, dd, J = 11.9,
2.3 Hz, H-6""a), 3.86 (3H, s, 7-OMe), 5.30 (1H, d, J =
7.7 Hz, H-1""), 6.34 (1H, d, J= 2.2 Hz, H-6), 6.60 (1H,
d, J = 2.2 Hz, H-8), 6.87 (1H, d, J = 8.4 Hz, H-5"),
7.61 (1H, dd, J = 8.4, 2.1 Hz, H-6"), 7.73 (1H, d, J =
2.1 Hz, H-2"); 3C-NMR (150 MHz, CD;OD) §: 56.5
(7-OMe), 62.5 (C-6'), 71.2 (C-4"), 75.7 (C-2"), 78.1
(C-3"), 78.4 (C-5"), 93.1 (C-8), 99.0 (C-6), 104.1
(C-1"), 106.6 (C-10), 116.0 (C-5"), 117.6 (C-2"), 123.0
(C-1"), 123.3 (C-6"), 135.8 (C-3), 146.0 (C-3"), 150.0
(C-4"), 158.4 (C-2), 159.3 (C-9), 162.8 (C-5), 167.4

(C-7), 179.6 (C-4). LA by i £ Hm b5 Sk 18 Je A —
;O et EY 15 AR AEE-3-0-B-D- ML
BT

&0 16: KA ESI-MS m/z: 447.1 [M+
H]"; 73 73 C22H22010. 'H-NMR (600 MHz, CD;0D)
5:7.80 (2H, d, J = 8.8 Hz, H-2, 6'), 6.94 (2H, d, J =
8.8 Hz, H-3', 5'), 6.59 (1H, d, J = 2.2 Hz, H-8), 6.22
(1H, d, J = 2.2 Hz, H-6), 5.39 (1H, d, J = 1.6 Hz,
H-1"), 422 (1H, dd, J = 3.3, 1.7 Hz, H-2"), 3.88 (3H,
s, 7-OCH3), 3.71(1H, dd, J = 9.0, 3.4 Hz, H-5""), 3.33
(2H, m, H-3", 4"), 0.92 (3H, d, J = 5.8 Hz, H-6"");
BC-NMR (150 MHz, CD;OD) ¢: 179.8 (C-3), 167.3
(C-6), 163.0 (C-4), 161.9 (C-4"), 159.6 (C-8), 158.5
(C-1), 136.4 (C-2), 132.0 (C-2, 6'), 122.4 (C-1"),
116.6 (C-3', 5"), 106.8 (C-9), 103.5 (C-1"), 99.0 (C-5),
93.1 (C-7), 73.2 (C-3"), 72.1 (C-2""), 72.1 (C-4""), 72.0
(C-5"), 56.5 (7-OCH3), 17.7 (C-6'"). LL_EPEHIE S
SRR TE A —E R0, W e S 16 N 7-0-H
Fe- 111 Z5My-3-0-a-L-ME IR B 2SR

WA 17 IRF AR K; ESI-MS m/z: 625.1
[M+H]": TR CxHnOw6. 'H-NMR (600 MHz,
CD;OD) 6: 7.38 (1H, d, J = 2.1 Hz, H-2'), 7.38 (1H, dd,
J=2.1, 87 Hz, H-6'), 7.31 (1H, d, J = 8.7 Hz, H-5'),
6.53 (1H, d, J = 2.2 Hz, H-8), 6.31 (1H, d, J = 2.2 Hz,
H-6), 6.22 (1H, d, J = 2.2 Hz, H-6), 5.38 (1H, d, J=1.5
Hz, H-1""), 495 (1H, d, J = 7.8 Hz, H-1"); BC-NMR
(150 MHz, CD;0OD) 6: 179.7 (C-3), 167.3 (C-6), 162.9
(C-4), 158.8 (C-8), 158.4 (C-1), 149.0 (C-4"), 1483
(C-3"), 136.9 (C-2), 126.5 (C-1"), 122.6 (C-6'), 118.0
(C-5"), 117.7 (C-2), 106.8 (C-9), 103.5 (C-1""),
103.3 (C-1"), 99.0 (C-5), 93.1 (C-7), 78.4 (C-5"),
77.6 (C-3"), 74.8 (C-4"), 73.2 (C-3"""), 72.1 (C-2"""),
72.0 (C-4"""), 71.9 (C-5""), 71.4 (C-4"), 62.5 (C-6"), 56.5
(7-OCH3), 17.7 (C-6""). LA Ly i HdE 5 ik iRiE I A
— PR, MEENEY 17 N 53 4'-trihydroxy-
7-methoxyflavone 3-O-(2"-rhamnosyl glucoside).

EY 18: IRE O K [a]y -149.8° (¢ 0.05,
MeOH); UV A" (nm): 204 (2.96); £I4MERE G5
3431 cm ™ R4y TR RRE PR AE TR SR Z U, 1703
1654 cm™" Jy 731 H A0 (14 B FEE 1) 8 415 Bl W AC e
1602, 1500 cm™' & AR IMPLEHRBN RS, ESI-MS
mlz: 755.2 [M+H]*, 777.2 [M+Na]*, 753.2 [M—H]

F1789.2 [MA4-CI1]~, I #EWT AR 70 F i 754;
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73 F 3 CyyH3s017, AR A 19, 047 H 'TH-NMR & 1 (&% 18 & 'H-NMR 1 BC-NMR H94%# £
(600 MHz, CD;OD) #1 BC-NMR (150 MHz,  (600/150 MHz, CD;OD)

CD;0OD) MWiHE (& D, ZeMmaT8H 14 Table 1 'H- and *C-NMR data for compound 18 (600/150
BU2HE [615.20 (1H, d,J= 1.7 Hz), 4.17 (1H, dd, j=  “H%CDOD)

3.3, 1.7 Hz), 3.71 (1H, dd, J = 9.5, 3.3 Hz), 3.34 (1H, {73 A S &

dd, J = 9.6, 9.5 Hz), 3.49 (1H, dq, J = 9.6, 6.2 Hz), 2 147.3
1.00 (1H, d, J = 6.2 Hz); & 102.8, 70.7, 70.9, 72.0, 3 135.9
70.8,16.7], 1 NHIEHE [644.92 (1H, d, J = 6.2 Hz), 4 178.6
3.59 (1H, dd, J= 9.2, 7.6 Hz), 3.54 (1H, dd, J = 9.2, 5 161.7
8.7 Hz), 3.45 (1H, dd, J= 9.9, 8.7 Hz), 3.75 (1H, ddd, 6 6.33(d, /=22 Hz) 97.8
J=99,7.5,2.5Hz), 455 (1H, dd, J = 11.8, 2.5 Hz), 7 166.0
4.48 (1H, dd, J = 11.8, 7.5 Hz); oc 102.2, 73.6, 76.4, 8 6.37(d, /=22 Hz) 921
70.8, 74.6, 63.5], 1 INPIEERESE [o4 7.53 (2H, brd, J = ? 157.0
7.8 Hz), 7.24 (2H, t, J = 7.8 Hz), 7.18 (1H, t, J = 7.8 10 105.6
Hz), 7.66 (1H, d, J = 16.0 Hz), 6.53 (1H, d, J = 16.0 I 1254
Hz): & 167.0, 145.4, 134.3, 130.2, 128.7, 128.7, ) 7.35(d,J=2.2Hz) 116.8
128.0, 128.0, 117.5] H1 1 ANF43E (& 55.3) 1E L 3 147.4
RES, BHEAE 14 AFFIBRBES (& N 157.3
92.1~166.0) LK 1 MEHIHIEES (& 178.6), > 7.23(d,/=85Hz) 117.5
DL A B SERT LA 18 A BERRTR S 44, ¢ 713(dd, /=85, 2.2 Hr) 1210
YT I R R e T 1 R D 2@ 1028
4, AL R 3Bid HMBC 6 H6 (81633) &5 2 7047351 THD 707
C-5 (6 161.7), C-7 (& 166.0) F1C-10 (¢ 105.6)Lh  ° 714, 729333 Hz) 709
B H-8 (81 6.37) 5 C-7 (& 166.0),C-9 (& 157.0) F1  + 3.34(dd, J=9.6,9.5 Hz) 720
C-10 (& 105.6) FIHIRE C-5 Al C-7 BeHUAR, SRISTE 5" 3.49 (dq, J= 9.6, 6.2 Hz) 70.8
FR4 HMBC #1: OCH; (6 3.86) 5 C-7 (& 1660)  © 1001d, /=62 H2) 167
AT PR E O 0 L. I HMBC | 92 (& J= 70 ) 102:2
FIZE H-1" (a1 5.20) 5 C-3 (¢ 135.9) A AR 2 2 > (dd"]ig'z’ 7o) 70
HHEE C3 WELE, RIS e > T o
(1.7 Hz) 7] &5 2 05 1) o B i A4 B Dy o- B8 o s ' B ‘
5 3.75(ddd, J=9.9,7.5, 2.5 Hz) 74.6
H-5' (61 7.23) 5 C-3'. C-4'; H-6' (61 7.13) 5 C-4'; o 4350~ 1825 1) oy
MR H-2'5 C3', C-4'H) HMBC ARXTHsE C-3' 4.48 (dd,J=11.8,7.5 Hz)
A C-4'BIRRIE Hd , AR AR OSH HMBC Mk L 1343
H-A™ (8 4.92) 5 C-3TTHEGRERERIE C.3'( 2 7.53 (brd, J = 7.8 Hz) 128.0
B b, B R ) v R S A S R T e b 3 7246, 7=17.8 Ha) 1287
um B BRI Y . B fE, R CHE HMBC AHK o 7.18 (4, J=7.8 Ho) 302
H-6"" (Su 4.55 4.48) 5 C-9"" (& 167.0) AIHEKIPA s 724 (4, J=78 Ho) 1287
FEMALIESRAE C-6 il E. 6" 7.53 (brd, J= 7.8 Hz) 128.0
fa 18 ERKIRED, BORHERT 2 . o 1s0m iea
mol/L ) #E /KW, 78 60 “CKI T In#A mlifii g 6.53 (d. /= 16.0 H2) 175
#10h, Free/Kie, FEBOELSREDKME, A5 g 167.0

FOAHZETAZIE. HEBRFERAS-O  oon 38600 553
% 2L RIS T LR, A
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EEIKOEE, fEERFHR 6 h. fFEeRMNE,
SRR ZET s I RE FEE FR I, 76 %5308 R i 3 h,
AR RRE N EATEY (B2, AMIFE 7
53 AL EE L-HEiRE, D-FEINER L- SR ZEREAR T 15
BN EIEATEY, 2045 um BELIER I
F T4 . @it st bk HPLC (254, 210, 280.
230 nm) YA TR REARAE S (1) ORBE 1] (55% 208

El1 &4 18 #IXHE COSY #1 HMBC 3%
Fig. 1 Key COSY and HMBC correlations of compound 18

— kK
i
A 280 nm
230 nm
8.9
11.3
"
8.9
B
+
9.2
C
+
D
11.3
+
0 2 4 6 8 10 12 14 16
t/min

ALEI8 B-DATEIRERAES,  C-LATEEbRER  D-L-RASHHRHES,
A-compound 18 B-standard of D-Glc C- standard of L-Glc D-
standard of L-Rha

E2 &1 18 REESEITEY HPLC B
Fig. 2 HPLC chart of compound 18 and monosaccharide

amino derivatives

AR 3.0 mL/min). HHE ABLJE7E 210 nm
FER, H AR KBEA R, e KRS 2 hE
3N D-FIEIFER L-FRZENE . DAk, & 18 4L
SEEERITE N 3'-0-B-D-(6"""- PAIAE Ik 325 ) - ML e 71 46
He-7-0- W 3 -t Bz 25 -3-0-B-D- W VR e A 41, &2
Scifinder & 2 i & AH I E B LAY, dra R
JbFR A AR A.
4 NG

AT T NG S B AL BE IR £ B8 347 3L 4 25 15 2]
18 MuEY, HAmEE ey 74 (1~5. 7.
100, KEZFBUED 24 (8~9), HEIRULAY
74 (12~18), HARME 24 (64 11D, Hrh
&Y 1~11 A1 15 17 313 Fhsle s A E IR ZAE
Yoy AR, (L&Y 18 N EIRETFL &Y,
AL E T A EET A, N5 TR EER
ZERR AT R, IR T b S 2 A2 24 3 o % 24
PR R MLEIBE e 7R, oMb S AR IR
SHEITRFRRET %,

FBAR PHEHEHEATRFEFRZFTR

SEHR
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