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Abstract: To study the chemical constituents from the n-BuOH part of the bark of Taxotrophis ilicifolia, sixteen

compounds were isolated and purified from the n-BuOH part of the bark of T. ilicifolia by means of various column
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chromatographic techniques, including silica gel, ODS, Sephadex LH-20 and semi-preparative RP-HPLC. The

structures of the isolates were identified by physiochemical properties and spectral data. The results were as follows: The

compounds were identified as icariside E5 (1), secoisolariciresinol 9-O-8-glucopyranoside (2), 2, 4, 6-

trimethoxyphenol-1-0-B-D-glycoside ( 3) , 9-0-B-glucopyranosyl irans-cinnamyl alcohol (4) , 3,4, 5-trimethoxyphenyl-1-

O-B-apiofuranosyl-(1"— 6") -B-glucopyranoside ( 5) , 3-hydroxy-4, 5-dimethoxyphenyl-3-D-glucopyranoside (6 ), 2, 6-

dimethoxy-4- hydroxyphenol-1-0-B-D-glucopyranoside (7), isotachioside (8), ficuscarpanoside A (9), uridine (10),

methyl syringate 4-0-B-D-glucopyranoside (11), 3,4, 5-trimethoxyphenyl-8-D-glucopyranoside (12) , luteolin (13) ,

ginsenoside Rgl (14), ( +)-lyonirenisol-3a-0-3-D-glucopyranoside (15), myricetin 3-neohesperidoside (16). All

compounds were isolated from plants of Taxotrophis for the first time.

Key words: Taxotrophis ilicifolia, chemical constituents, icariside ES, secoisolariciresinol 9-0-B-glucopyranoside,

ginsenoside Rgl
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BV IR A BB AR (Streblus L.)
L S R AR AR R SR AE IR ] — A
BRI 25T, 25 T s A& A . 1S R S R R
( Moraceae) H8Y), 296 22 # , K E 04 H 7 7, &
TEHG B BRI 3& OUR & R R R
PWARMAKG WG, FE AN W s R
2GR AR M DX (b FE R 2 B b B R Y A e 2 s
1998) . #'EMIBHEY WL ZHEHAEARZ
Tofr 24 B P, WA O 25 W AE R TR T A8 B R Y
W ZE ) BAT BUse A (R LB A5, 2010) |, Hoe A1
BB AL 7 o BAT U PO A 2 P
PR EE A (#4245 2012, Li et al., 2012,
TR IRAE 2021 ), RS E A B H TR YT AT
I ERATHE A5 T AR L, R BRIk i R
B2 Bk T (B 8 B 4%, 19835 He et al.,
2017) . HiHIAL = 25300 Bl 58 3R W i Jm A 1Y
oy A RN R SR IR 2k
N HABZE AL & ¥ ( Prakash et al., 1992;Li et al.,
2012;Li et al., 2012; Li et al., 2013; Li et al.,
2014 ;Singh et al., 2015;Ren et al., 2017; 5K & 5¢
45 ,2021)
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1 AR P& 5 R A

T Z5R T 2019 4F 8 H 12 H R H i B2k
BAEVE , 2 25 v B 24 K2 vh 2 2 B 4 A 02
Y 58 NI Z ( Streblus ilicifolius ) , FELYIFRAS (965 N
ZFC201903014e) fFHL T PN K277 52
2 E B R S S E KR P E

I ES IR : Agilent 6545 Q-TOF LC-MS & 43
P 3% X (3% [E Agilent 23 7)) ; Bruker AVANCE
4007600 MHz #% #% 4t #% 1% ( Bruker BioSpin
AGFacilities A1) ; LC 3000 >f il £ 5 2008 AH 0, 1%
(b m ) il E BB A PR A R ) 5 LC 1260 2 i
B B RO AR AL (32 FH Agilent 28 &) 5 #E )2 M7 RE
K (200 ~400 H) FH 2 @35 K (G254)
B SR ) ; 0DS AL Sephadex LH-20
B MCIEBL (Merck, Germany) ¥4 H b 5T 4%
HEBHARA A, 5% BB AR [ B, H
JE AR F PSP Ak T BRZS A B B P
LR TR = e | S e A5 A Fr a4k 25 3K
¥l [ PE AL T A BR A

2 HFR %

BT 0 1 58 K2 20 kg, M R A A, FH 75%
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80 L) , V4, B 5 13 8] L iR IR 1.8
kg, BT RE HIK i, 20 0 H & B2 TR FE
TEEUEAT AR EL, 15 2 2R LR 2K B R4 (523.8
g) FIE T BEABIERAL (374.6 g) o

W IE T BEA R AL (374.6 ¢) 5 %5 & 1Y ik
&£ (200~300 H) #EAFHERE IR AIHET, L G
BE—HEE(V/V,100 2 0~1 = 1) AR 20 I
FEJZHTEAT R BE R, 45 8 7 N5 Frol ~Fr.7,
Fr.3 (28.3 g) H RP-C, JFURHIEATRERE I H BE-K
(V/V,5:95~100 : 0) K R % RP-C A ZE 4T
FEREUE i, 15 %) 8 N 4H 4> Fr.3-1~Fr.3-8,
Fr.3-3 £ RP-C (4, HEE-K (V/V,5:95~50 :
50) TRARBEEVEMASS] 8 44y Fr.3-3-1~Fr.3-
3-8, Fr.3-3-1 4 Sephadex LH-20, Jiit sl AH 1% it 71
JHEE-7K (V/V,20 : 80) , ZF % HPLC LLH

Structures of compounds 1-16

fE-/K (V/V,20 : 80) YEmifFEIfLA Y 1 (3.8
mg) ., tLEW 2 (4.6 mg) LM RBEEEIE Sephadex
LH-20 () 4y e LA -k (V/v,30 @ 70)
R ENAE 22 4 8 HPLC 43 3753, tha Y 4
(3.7 mg) 4% Fr.3-3-8 il ¢ 445 HPLC X
-/ (V/V,28 : 72) BEBiS3],

Fr.3-4 257 HIH RAEEE RS Sephadex LH-20 73
B, WA i sh A, & IR 8 6 414 Fr.3-4-
1~Fr.3-4-6, Fr.3-4-2 i i 24l & HPLC LA
BE-JK (V/V,20 : 80) UEMLTHEI LS 3(5.1
mg) . Fr.3-5 4435 H1#) S MEHE NS Sephadex LH-
20 4y B, WEBEAE R B A, & IR 8 6 414
Fr.3-5-1~Fr.3-5-6, Fr.3-5-3 #1421 i R b
HERE Sephadex LH-20 73 &, HEE-7K (V/V, 10 :
90~80 : 20) 1E ki shAH A7 6 B PRI 5 38 2ot
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il #& HPLC DL EE-/K (V/V,18 : 82) MeMlifs 24k
GW 5 (3.4 mg), Fr.3-5-5 23 505t I
Sephadex LH-20 43 &5, H B -k (V/V, 10 : 90 ~
80 : 20) fF M iai sh AH #4746 BE R IS 5 31 5 A4
4y Fr.3-5-5-1~Fr.3-5-5-5 % Fr.3-5-5-2 Fl
Fr.3-5-5-3 414343538 i 2F i 4 HPLC DL H B -
K A(V/V,16 = 84) WG RIL A& 13 (3.5
mg) FEAEY 6 (3.0 mg) .,

Fr.4 2157 b RE B AE 20T, DL 50 H e - H B
(V/V,20 5 1~1: 1) RRHATHEEEVE, 753 5 4>
HAy Fr.d—1~Fr.d-5, Fr.4-2 4> 24 BRI
Sephadex LH-20 735§, HEAE A sh A, & I 53] 7
ANy Frd—2-1~Fr.d-2-7, ¥ Fr.4-2-2 {35
H M EEIE Sephadex LH-20 7385 — 4 W 4t — B i
(V/V, 1 DVERTESIAR 2158 7 /NEE Fr.4-2-2-
1~Fr.4-2-2-7, Fr.4-2-2-2 Fr.4-2-2-3 Fr.4-
2-2-5 443 43 A K il 4 HPLC, L 2 - K
(V/V,8 :92) Ml B 2Ik59 8 (3.4 mg) |
9 (3.5 mg) 10 (4.1 mg) , Fr.4—2-5 41525 RNk
HERE Sephadex LH-20 4355, HEE-7K (V/V,30 : 70)
TR ZAE R s AEA T UM, 38 2 - i 5 78 HPLC, LA
HEE-K (V/V,16 : 84) IRRIATUEMASRILE D
12 (2.8 mg) . Fr.4-4 457255 BMEEERL Sephadex
LH-20 73 &8, AR R i sh A, & 045 80 5 A4 5
Fr.4-4-1~Fr.4-4-5_ Fr.4-4-2 45y 2B 05
Sephadex LH-20 4325, FHEE-7/K (V/V,10 : 90~80 :
20) VER USRI A BE VR AT 2] 4 >/ NBE Fr.d-
4-2-1~Fr.d—4-2-4, Fr.4-4-2-2 ZFH &
HPLC, LI EE-K (V/V,18 @ 82) IR R PEAiS 21k
EYIT (4.3 mg), Fr.d—-4-3 2000 24 BWEEEIR
Sephadex LH-20 435, FHEE-7K (V/V,10 : 90~80 :
20) YEMTRSIAHSE TS 2] 5 243 Fr.4-4-3-
1~Fr.4-4-3-5, Fr.4-4-3-1 #5325 Hl 4 8
HPLC, IR EE-JK (V/V,16 : 84) IARVELITT 2L
Y11 (2.9 mg) FILEY) 14 (4.0 mg), Fr.4-3
HAEIFE A E RGN Sephadex LH-20 43, H
BE-7K (V/V,10 : 90~80 : 20 ) {F N it s AHZEAT
FEVERB SR 6 AN/NBE Fr.4-3-1~Fr.4-3-6,
Fr.4-3-2 2Pl 48 HPLC, DL EE-K (V/V,18 :
82) RRVEMAFRILEY) 15 (6.6 mg), Fr.4-3-3
22 &R HPLC, AT EE-/K (V/V,10 = 90) 1A%
VR B3 2L A9 16 (3.1 mg) . L& 1-16 1Y
Zhk=XnE 1 s,

3 fhadmm s s

EW 1 JoE MR, HR-ESI-MS m/z.
545.199 3 [M+Na]","H-NMR (400 MHz,CD,0D)
8,6.58 (1H, d, J = 8.0 Hz, H-2), 6.56 (1H, d,
J = 1.9 Hz, H-5), 6.47 (1H, dd, J =8.0, 1.9
Hz, H-6), 2.96 (1H, dd, J = 13.8, 5.6 Hz, H-
7a), 2.72 (1H, dd, J = 13.8, 9.4 Hz, H-7b),
3.95 (1H, d, J =6.7, 2.7 Hz, H-8a), 3.76 (1H,
m, H-9a), 3.65 (1H, m, H-9b), 6.93 (1H, d,
J=19Hz, H2"), 6.91 (1H, d, J = 2.0 Hz, H-
6'), 6.54 (1H, dd, J = 16.0 Hz, H-7"), 6.31
(1H, dd, J = 16.0 Hz, H-8'), 4.22 (1H, d, J =
5.6, 1.6 Hz, H-9'a ), 4.67 (1H, dd, J = 7.3 Hz,
H-1"), 3.43 (1H, m, H-2"), 3.39 (1H, m, H-
3"y, 3.36 (1H, m, H-4"), 3.11(1H, m, H-5"),
3.79 (1H, d, J = 1.9 Hz, H-6"a), 3.65 (1H, d,
J = 1.9 Hz, H-6"b), 3.68 (3H, s, 3-OCH,),
3.82 (3H, s, 3'-OCH,); “C-NMR (100 MHz,
CD,0D) 8.133.16 (C-1), 115.61(C-2), 148.37
(C-3), 145.32 (C-4), 113.68 (C-5), 122.55 (C-
6),39.13 (C-7), 42.77 (C-8), 66.80 (C-9),
135.35 (C-1"), 109.03 (C-2"), 153.42 (C-3"),
144.95 (C-4"), 138.91 (C-5"), 119.09 (C-6"),
131.46 (C-7"), 129.62 (C-8'), 63.65 (C-9'),
105.31 (C-1"), 75.91 (C-2"), 78.04 (C-3"),
71.20 (C-4"), 77.82 (C-5"), 62.40 (C-6"),
56.32 (3-OCH,), 56.20 (3'-OCH,) ., I F¥¥E5
SCHK (Lee et al., 2009) EbFREAR —2 S B0 G
W11 M icariside E5,

&Y 2 EEAHIIRY . HR-ESI-MS m/z.
443.1676 [ M + Na]'.' H-NMR (400 MHz,
CD,0D) 8,6.68 (1H, d, J = 2.5 Hz, H-2), 6.64
(1H, d, J = 1.9 Hz, H-5), 6.58 (1H, dd, J =
3.6, 1.9 Hz, H-6), 2.70 (1H, dd, J = 13.7, 7.8
Hz, H-7a), 2.59 (1H, m, H-7b), 2.08 (1H, dd,
J=17.8, 4.3 Hz, H-8), 3.89 (1H, m, H-9a),
3.54 (1H, m, H-9b), 6.66 (1H, d, J = 2.5 Hz,
H-2"), 6.62 (1H, d, J = 1.9 Hz, H-5"), 6.56
(1H, dd, J = 3.6, 1.9 Hz, H-6"), 2.61 (2H, m,
H-7"), 2.00 (1H, dd, J = 8.2, 5.1 Hz, H-8'),
3.65 (1H, m, H-9'a), 3.57 (1H, dd, J = 5.8,
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2.7 Hz, H-9'b), 4.19 (1H, d, J = 7.8 Hz, H-
1"y, 3.21 (1H, m, H-2"), 3.33 (1H, m, H-3"),
3.33 (1H, m, H-4"), 3.28 (1H, m, H-5"), 3.86
(1H, m, H-6"a), 3.68(1H, d, J = 5.2 Hz, H-6"
b), 3.75 (6H, s, 3, 3'-0CH,); “C-NMR (100
MHz, CD,0D) 6.133.98 (C-1), 113.52 (C-2),
148.80 (C-3), 145.41 (C-4), 115.74 (C-5),
122.77 (C-6), 35.35 (C-7), 41.56 (C-8), 70.38
(C-9), 133.94 (C-1"), 113.35 (C-2"), 148.75
(C-3"), 145.39 (C-4"), 115.74 (C-5"), 122.71
(C-6"), 104.62 (C-1"), 78.15 (C-2"), 77.95 (C-
3"y, 71.67 (C-4"), 75.20 (C-5"), 62.72 (C-6"),
56.30 (3, 3'-0CH3) . LA %4 5 SCmik (9% 02,
2018) LEXTHEEA —B, WS e b &) 2 AR F%
i A 5 -9 -0 -B- M it 48] 28 WY

k&% 3 M@K K, HR-ESI-MS m/z.
369.1156 [ M + Na]*.' H-.NMR (400 MHz,
CD,0D) 8, 6.49 (2H, s, H-3, 5), 4.81(1H, d,
J = 7.2 Hz, H-1"), 3.33 (2H, m, H-2', 3"),
3.44 (2H, m, H4', 5'), 3.92 (1H, dd, J =
12.0, 2.3 Hz, H-6'a), 3.66 (1H, dd, J = 12.0,
6.7 Hz, H-6'b) ; "C-NMR (100 MHz, CD,0D) &,
134.36 (C-1), 154.80 (C-2, 6), 96.02 (C-3,
5), 156.10 (C-4), 103.20 (C-1"), 74.95 (C-
2'), 78.08 (C-3"), 71.71 (C-4"), 78.45 (C-5"),
62.73 (C-6'), 56.52 (2, 6-0OCH,), 61.23 (4-
OCH;) . VI E%#i 5 SCHK (Chang et al., 2013) Lt
XPHEAR 3 MO E S 3 2,4, 6-= H A S
A W-1-0-B-D-H A EH

k& 4 ERE KK, HR-ESI-MS m/z;
297.1333 [ M + H]".' H-NMR ( 400 MHz,
CD,0D) 6,7.40 (2H, d, J = 7.6 Hz, H-2, 6),
7.29 (2H, d, J = 8.5 Hz, H-3, 5), 7.21 (1H,
m, H-4), 6.72 (1H, d, J = 16.3 Hz, H-7), 6.15
(1H, dd, J = 16.3, 8.1 Hz, H-8), 4.35(1H, d,
J = 7.9 Hz, H-1"); “C-NMR (100 MHz, CD,0D)
8.137.76 (C-1), 126.58 (C-2, 6), 127.72 (C-3,
5), 128.99 (C-4), 135.15 (C-7), 128.63 (C-8),
71.69 (C-9), 100.89 (C-1'), 78.06 (C-2"),
77.95 (C-3"), 775.01 (C-4'), 75.98 (C-5'),
62.83 (C-6") ., VA L %¥ 5 SCHR ( Abd-ellah et al.,
2014) L XA — 30, B & 4 R 9-06-

glucopyranosyl trans-cinnamyl alcohol,

k& s Tk Y, HR-ESI-MS m/z.
479.1759 [M + H]",'"H-NMR (400 MHz, CD,0D)
8,6.46 (2H, s, H-2, 6), 4.80 (1H, d, J = 7.1
Hz, H-1'), 3.44 (2H, m, H-2', 3'), 3.35 (1H,
m, H-4'), 3.59 (1H, m, H-5"), 4.04 (1H, d,
J =93, 4.8 Hz, H-6'a), 3.59 (1H, m, H-6'b),
4.97 (1H, d, J = 2.7 Hz, H-1"), 3.88 (1H, d,
J = 2.6 Hz, H2"), 3.59 (1H, m, H-3"), 3.95
(1H, d, J = 9.7 Hz, H-4"a), 3.74 (1H, d, J =
9.7 Hz, H-4"b), 3.55 (2H, m, H-5"), 3.82 (6H,
s, 3,5-0CH;), 3.71 (3H, s, 4-OCH,); “C-NMR
(100 MHz, CD,0D) &, 134.59 (C-1), 96.31 (C-
2,6), 154.80 (C-3, 5), 155.95 (C-4), 103.17
(C-1"), 74.87 (C-2'), 77.95 (C-3"), 71.58 (C-
4"y, 77.00 (C-5"), 68.74 (C-6"), 110.84 (C-
1), 77.93 (C-2"), 80.48 (C-3"), 74.91 (C-4"),
65.34 (C-5"), 56.30 (3, 5-OCH,), 56.20 (4-
OCH,) , VL I #¥s 5 SCHk ( Kanchanapoom et al.
2002) HEXF A — S0 MUOSE G 5 R 3,4,5-=
A EEOR 193 - 1-0-B-WE I T B - (176" ) -B-NH e 7]
EIWETY .

k&% 6 M eI K K, HR-ESI-MS
m/z: 355.0999 [M + Na]*.'H-NMR (400 MHz,
CD,0D) 6, 6.28 (1H, d, J = 2.8 Hz, H-2), 6.34
(1H, d, J = 2.7 Hz, H-6), 4.78 (1H, d, J =
7.2 Hz, H-1'), 3.48~3.33 (4H, m, H-2', 3',
4',5'),3.91 (1H, dd, J = 12.0, 2.2 Hz, H-6'
a), 3.69 (1H, dd, J = 12.0, 5.7 Hz, H-6'b),
3.72 (3H, s, 4-OCH,), 3.80 (3H, s, 5-OCH,) ;
“C-NMR(100 MHz, CD,0D) §, 155.85 (C-1),
98.70 (C-2), 151.90 (C-3), 133.21 (C-4),
154.90 (C-5), 94.81 (C-6), 102.90 (C-1"),
74.90 (C-2'), 78.03 (C-3"), 71.48 (C-4'),
78.23 (C-5'), 62.59 (C-6'), 61.11 (4-OCH,),
56.35 (5-OCH,) , VA %45 SCHk ( Takara et al.,
2002) HoXF 3R — B, USSR AW 6 Tk 3-FR -
4,5 B AR B OR 13 -B-D- N g 7 2 M

&Y 7 B A JCE IR B K, HR-ESI-MS
m/z: 355.0999 [M + Na]*.'H-NMR (400 MHz,
CD,0D) 8,6.13 (2H, s, H-3, 5), 4.67 (1H, d,
J = 7.1 Hz, H-1"), 3.21 (1H, m, H-2") 3.48-
3.33 (3H, m, H-3", 4", 5"),3.81 (1H, d, J =
2.1 Hz, H-6'a), 3.69 (1H, d, J = 2.1, 5.0 Hz,
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H-6'b), 3.79 (6H, s, 2, 6-OCH,) ; "C-NMR( 100
MHz CD,0D) 8. 129.57 (C-1), 154.74 (C-2, 6),
94.47 (C-3, 5), 156.01 (C-4), 106.19 (C-1"),
75.70 (C-2"), 77.79 (C-3"), 71.29 (C-4"),
78.26 (C-5'), 62.58 (C-6'), 56.76 (2, 6-
OCH,) ., DA E%¥E 5 SCHik (Ishimaru et al., 1990)
P A — 30, s et 5 7 o 2, 6- H 4 -
4-F2IETETY-1-0-B-D- M Il 38 285 W

G 8 1M E I H K, HR-ESI-MS
m/z: 303.1074 [M + H]*, "H-NMR (400 MHz,
CD,0D) 6,6.47 (H, d, J = 2.7 Hz, H-2), 7.01
(H,d, J = 8.7 Hz, H-5), 6.30 (H, dd, J =
8.7, 2.7 Hz, H-6), 4.70 (1H, d, J = 7.8 Hz, H-
1), 3.46~3.32 (3H, m, H-2", 3", 4",5"), 3.86
(1H, dd, J = 12.0, 2.4 Hz, H-6'a), 3.69 (1H,
dd, J = 12.0, 5.5 Hz, H-6'b), 3.81 (3H, s, 3-
OCH,) ; "C-NMR (100 MHz, CD,0D) &, 141.02
(C-1), 151.98 (C-2), 101.23 (C-3), 154.91 (C-
4), 107.55 (C-5), 120.46 (C-6), 104.28 (C-
1), 75.05 (C-2"), 78.12 (C-3"), 71.35 (C-4"),
77.81 (C-5"), 62.35 (C-6"), 56.76 (3-OCH,),
DL BB 5 SCHR (X2 REE 2014 HoX A — 3,
B E LAY 8 M isotachioside,,

&9 H KK, HR-ESI-MS m/z:
381.1156 [ M + Na]'.'" H-NMR ( 400 MHz,
CD,0D) 6,6.99 (1H, d, J = 1.9 Hz, H-2), 6.78
(1H, d, J = 8.1 Hz, H-5), 6.86 (1H, dd, J =
8.1, 1.9 Hz, H-6), 4.45 (1H, d, J = 9.5 Hz, H-
7), 3.80 (1H, ddd, J = 9.6, 5.2, 2.3 Hz, H-8),
3.45~3.34 (2H, m, H-9), 4.60 (1H, d, J = 7.7
Hz, H-1'), 3.15 (1H, dd, J = 9.7, 7.7 Hz, H-
2'),3.58 (1H, t, J = 9.1 Hz, H-3"), 3.48 (1H,
ddd, J = 11.5, 5.7, 2.5 Hz, H-4"), 3.45~3.34
(1H, m, H-5"), 3.91 (1H, dd, J = 11.9, 2.2
Hz, H-6'a), 3.73 (1H, dd, J = 11.9, 5.6 Hz, H-
6'b) ; "C-NMR(100 MHz, CD,0D) &, 130.11 (C-
1), 112.28 (C-2), 148.96 (C-3), 148.02 (C-4),
116.03 (C-5), 121.85 (C-6), 80.22 (C-7),
82.67 (C-8), 62.08 (C-9), 99.79 (C-1"), 80.75
(C-2"), 75.07 (C-3"), 71.85 (C-4"), 79.79 (C-
5'), 62.55 (C-6"), 56.40 (4-OCH,), LA b%¥s
53CHk( Wang et al., 2017) FL X AR —2, B &
LG 9 A ficuscarpanoside A,

AW 10 A @SR BT, HR-ESI-MS m/z.
245.078 6 [M + H]*,"H-NMR (400 MHz, CD,0D)
8,5.70 (1H, d, J = 8.1 Hz, H-2, 6), 8.02 (1H,
d, J =7.1 Hz, H-6), 5.90 (1H, d, J = 4.7 Hz,
H-1'), 4.18 (1H, d, J = 5.0 Hz, H-2"), 4.15
(1H, d, J = 4.9 Hz, H-3"), 4.01 (1H, d, J =
4.0 Hz, H-4') 3.84 (1H, dd, J = 12.3, 2.8 Hz,
H-5'a), 3.73 (1H, dd, J = 12.3, 3.2 Hz, H-5'
b); "C-NMR (100 MHz, CD,0D) §. 152.47 (C-
2), 166.21 (C-4), 102.64 (C-5), 142.73 (C-6),
90.64 (C-1'), 71.31 (C-2"), 75.73 (C-3"),
86.37 (C-4"), 62.26 (C-5'). UL b ¥4 5 3k
(Ma et al., 2010) beXf HEAR — 5, B LA 4 10
°} uridine,

k&% 11 T &K, HR-ESI-MS m/z:
375.128 6 [M + H]",'H-NMR (400 MHz, CD,0D)
8,7.35 (2H, s, H-2, 6), 5.08 (1H, d, J = 7.5
Hz, H-1'), 3.40 (1H, m, H-2"), 3.22 (1H,
ddd, J = 9.5, 5.5, 2.4 Hz, H-3"), 3.40 (1H, m,
H-4'), 3.49 (1H, m, H-5"), 3.77 (1H, dd, J =
12.0, 2.4 Hz, H-6'a), 3.65 (1H, dd, J = 12.0,
5.3 Hz, H-6'a), 3.90 (6H, s, 3, 5-OCH,), 3.89
(3H, s, 7-OCH,) ; “C-NMR (100 MHz, CD,0D)
8. 127.07 (C-1), 108.40 (C-2, 6), 154.19 (C-3,
5), 140.23 (C-4), 168.03 (C=0), 104.44 (C-
1'), 78.45 (C-2"), 71.34 (C-3'), 75.70 (C-4"),
77.86 (C-5'), 62.52 (C-6'), 57.05 (3, 5-
OCH;), 52.78 (4-OCH,). LI F %8 5 SOk
( Fujimatu et al., 2003) Fb X} AR —2 i @b &
¥ 11 & methyl syringate 4-0-B-D-glucopyranoside ,

&% 12 [ @A K, HR-ESI-MS m/z.
369.1105 [ M + Na]*.' H-NMR ( 600 MHz,
CD,0D) 8, 6.46 (2H, s, H-2, 6), 4.81 (1H, m,
J =7.8Hz, H-1"), 3.92 (1H, dd, J = 12.0, 2.2
Hz, H-6'a), 3.81 (6H, s, 3, 5-OCH,), 3.70
(3H, s, 4-0CH,); “C-NMR (150 MHz, CD,0D)
8. 156.06 (C-1), 96.05 (C-2, 6), 154.79 (C-3,
5), 134.38 (C-4), 103.18 (C-1'), 74.93 (C-
2'), 78.42 (C-3"), 71.69 (C-4"), 78.06 (C-5"),
62.72 (C-6"), 56.52 (3, 5-0CH;), 61.21 (4-
OCH;) . DA% 5 Sk (5 4R 55, 2006) L Xt
R MUEEA Y 12 3,4, 5-= R R
153 -B-D - Mt el 76 25 W 1
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k&Y 13 H Ak K, H-NMR (400 MHz,
CD,0D) 8, 6.53 (1H, s, H-3), 6.20 (1H, d,
J =2.1Hz, H6), 6.43 (1H, d, J = 2.1 Hz, H-
8), 7.37 (1H, s, H-2'), 6.90 (1H, d, J = 8.5
Hz, H-5), 7.39 (1H, d, J = 2.2 Hz, H-6'), A
B 5 SRk (RSO, 2018) HxF AR — 2k, i
WEAEW 13 AARREHE

&% 14 A @K, HR-ESI-MS m/z:
615.3867 [ M + Na]*.' H-NMR (400 MHz,
CD,0D) 8,1.00 (3H, s, H-18), 1.00(3H, s, H-
19), 1.62 (3H, s, H-21), 1.10 (3H, s, H-26),
1.34 (3H, s, H-27), 1.68 (3H, s, H-28), 1.33
(3H, s, H-29), 0.95 (3H, s, H-30), 4.35 (1H,
d, J = 7.8 Hz, H-1"), 4.81 (1H, d, J = 7.8 Hz,
H-1'); “C-NMR (100 MHz, CD,0D) 8.40.17 (C-
1), 25.57 (C-2), 77.63 (C-3), 40.47 (C-4),
61.74 (C-5), 80.92 (C-6), 42.25 (C-7), 41.84
(C-8), 50.57 (C-9), 40.34 (C-10), 31.37 (C-
11), 71.15 (C-12), 50.57 (C-13), 52.42 (C-
14), 30.93 (C-15), 27.23 (C-16), 53.10 (C-
17), 17.63 (C-18), 17.82 (C-19), 84.90 (C-
20), 22.83 (C-21), 36.61 (C-22), 24.22 (C-
23), 125.83 (C-24), 132.28 (C-25), 25.89 (C-
26), 17.96 (C-27), 31.51 (C-28), 16.10 (C-
29), 17.11 (C-30), 105.54 (C-1'), 75.45 (C-
2'), 79.82 (C-3'), 71.84 (C-4"), 78.18 (C-5'),
62.50 (C-6'), 98.26 (C-1"), 75.35 (C-=2"),
79.04 (C-3"), 71.66 (C-4"), 77.90 (C-5"),
62.88 (C-6") . LA LBuds5 SCHk (4 0m % % ,2018)
X AR — B, B e b A 14 A S BAF Rel .

& 15 ERFEAUMRY) . HR-ESI-MS m/z;
465.1755 [ M + H]*.' H-NMR ( 400 MHz,
CD,0D) 8,2.63 (1H, dd, J = 15.1 Hz, H-la),
2.74 (1H, dd, J = 15.1, 4.8 Hz, H-1b), 1.72
(1H, m, H-2), 2.08 (1H, m, H-3), 4.42 (1H,
d, J = 6.2 Hz, H4), 4.42 (1H, d, J = 6.2 Hz,
H-4), 6.58 (1H, s, H-8), 3.65 (1H, dd, J =
5.2, 11.8 Hz, H-11a), 3.55 (1H, dd, J = 10.9,
6.6 Hz, H-11b), 3.90 (1H, dd, J = 9.8, 4.4 Hz,
H-12a), 3.45 (1H, dd, J = 4.1, 9.8 Hz, H-
12a), 6.43 (1H, s, H-2',6'),4.28 (1H, d, J =
7.7 Hz, H-1"), 3.24 (1H, m, H-2"), 3.45 (1H,
m, H-3"), 3.38 (1H, m, H-4"), 3.24 (1H, m,

H-5"), 3.65 (1H, dd, H-6"a), 3.83 (1H, dd, H-
6"b), 3.34 (3H, s, 5-OCH,), 3.86 (1H, s, 7-
OCH,), 3.75 (6H, s, 3', 5-OCH,); “C-NMR
(100 MHz, CD,0D) 8.34.9 (C-1), 41.02 (C-2),
47.15 (C-3), 43.24 (C-4), 148.01 (C-5),139.78
(C-6), 149.42 (C-7), 108.26 (C-8), 130.62 (C-
9), 126.87 (C-10), 66.64 (C-11), 71.86 (C-
12), 139.35 (C-1'), 107.32 (C-2', 6') 149.07
(C-3", 5"), 134.90 (C-4'), 105.28 (C-1"),
75.62 (C-2"), 78.68 (C-3"), 72.10 (C-4"),
78.39 (C-5"), 63.27 (C-6"), 60.60 (5-OCH,),
57.02 (7-OCH,), 57.28 (3', 5'-OCH;) ., LI L%
5 3CHk (Balazs et al., 2002) H X 3EA — 2 | i %
E L & W 15 K ( +)-lyonirenisol-3a-0-8-D-
glucopyranoside

&Y 16 ¥4 JC % JE B K, HR-ESI-MS
m/z: 611.160 6 [M + H]",' H-NMR (400 MHz,
CD,0D) 6, 6.21 (1H, d, J = 2.0 Hz, H-6) , 6.40
(1H, d, J = 2.0 Hz, H-8), 7.66 (1H, d, J =
2.1 Hz, H-2'), 6.87 (1H, d, J = 8.5 Hz, H-5"),
7.62 (1H, dd, J = 2.1, 8.5 Hz, H-6"), 5.10
(1H, d, J = 7.7 Hz, H-1"), 3.46 (1H, dd, J =
7.7 Hz, 8.9 Hz, H-2"), 3.40 (1H, t, J = 8.9 Hz,
H-3"), 3.26 (1H, t, J = 8.9 Hz, H-4"), 3.32
(1H, ddd, J = 1.2, 6.1, 8.9 Hz, H-5"), 3.80
(1H, dd, J = 1.2, 11.0 Hz, H-6a"), 3.38 (1H,
dd, J = 6.1, 11.0 Hz, H-6b"), 4.51 (1H, d, J =
1.5 Hz, H-1"), 3.62 (1H, dd, J = 1.5, 3.4 Hz,
H-2"), 3.53 (1H, dd, J = 3.4, 9.6 Hz, H-3"),
3.27 (1H, t, J = 9.6 Hz, H-4") , 3.44 (1H, dq,
J=6.2,9.6 Hz, H-5"), 1.11 (1H, d, J = 6.2
Hz, H-6"); “C-NMR (100 MHz, CD,O0D) &,
179.4 (C-4), 166.1 (C-7), 162.9 (C-5), 159.4
(C-9), 158.5 (C-2), 149.8 (C-4"), 145.9 (C-
3'), 135.6 (C-3), 123.5 (C-6"), 123.1 (C-1"),
117.7 (C-2"), 116.1 (C-5"), 105.6 (C-10),
104.7 (C-1"), 102.4 (C-1"), 99.9 (C-6), 94.9
(C-8), 78.2 (C-3"), 77.2 (C-5"), 75.7 (C-2"),
73.9 (C-4"), 72.2 (C-3"), 72.1 (C-2"), 71.4
(C-4"), 69.7 (C-5"), 68.5 (C-6"), 17.9 (C-
6") . VA EHE 5 SCHik (Kohei et al., 2003) Fb X 5
R — @&, W EEY 16 K myricetin  3-

neohesperidoside ,
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