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Chemical constituents of Embelia laeta
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Abstract: Objective To study the chemical constituents from Embelia laeta. Methods The compounds were separated and purified
by various methods such as silica gel, Sephadex LH-20, HP-20 macroporous resin adsorption, semi-preparative high-performance
liquid phase, and the structure of the compounds were identified and analyzed by nuclear magnetic resonance spectrometry and mass
spectrometry. Results A total of nineteen compounds were isolated from the n-butanol extraction site of 70% ethanol extract of E.
laeta and identified as icariside D2 (1), kaempferol-3-O-B-D-glucose-7-O-a-L-rhamnoside (2), trans-hydroxycinnamic acid (3), caffeic
acid (4), quercetin-3-O-o-L-rhamnopyranosyl-7-O-B-D-glucopyranoside (5), 4-(B-glucopyranosyloxy)-benzaldehyde (6), 1-O-p-
hydroxycinnamalyl monoglycerides (7), kaempferol-3-O-B-D-(2"-O-B-D-apiofuranosyl)-glucopyranoside-7-O-a-L-rhamnopyranoside
(8), chlorogenic acid (9), trans-caffeic acid (10), methyl-p-coumarate (11), trans-3-O-coumaroylquinic acid (12), methyl 5-trans-
coumarylquinic acid (13), 1-(3".4’-dihydroxycinnamoyl)-cyclopenta-2,5-diol (14), quercetin-3-O-B-D-furano-celery-(1—2)--D-
glucopyranos-7-0O-a-L-rhamnopyranoside (15), quercetin-3-O-glucopyranoside (16), tamarixetin 3-O-B-D-glucoside-7-O-a-L-
rhamnoside  (17),  N-(3-((3,4,5-trihydroxy-6-(hydroxymethyl)tetrahydro-2 H-pyran-2-yl)oxy)propyl)cinnamamide ~ (18), D-
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dehydronantenine (19). Conclusion

Among them, compound 18 is a new compound, named embelia alkali glycoside, and

compounds 1—3, 5—8, 11—15, 17 and 19 were isolated from E. laeta for the first time.

Key words: Embelia laeta (L.) Mez.; icariside D2; trans-hydroxycinnamic acid; quercetin-3-0-a-L-rhamnopyranosyl-7-O-3-D-

glucopyranoside; D-dehydronantenine

W2 B+ Embelia laeta (L.) Mez N 4 24FFBHIR Bk
TIEHEY), = —MEHNRELHM. e Z2nafmT
REL BIEE. BRS. Eh. READREZES ., R
BEF AT TRITHR . WHAR. IR, HEA
W FEH SR SRR IR RIS -2
AR A TR W], BRI T HA 2 A A s e,
WU BUEC R ETE . T AR IE O
FRIE o B Z PR LAY, AT
B RIEER. fFFih IR EE,

PR TR T 70% BRI H IE T BERR AL
BT RO TS, o BaEE T 19 Meae
5 6 MEERNEY, 11 MAERNRENEY, 14
RNEERAEY, 1 ARNARIE )RS,
A3 % N R RS AT Dy (icariside Do, 1) L 2%
13-3-0-B-D-Fi % HE-7-0-0-L- iR Z=HEFH  (kaempferol-
3-0-B-D-glucose-7-0-a-L-rhamnoside, 2). K AX 2
FEFE R (trans-hydroxycinnamic acid, 3). WIHERR
(caffeicacid, 4)+ Hit 25-3-O-0-L- ER A= HHIHL g HE JE-7 -
O-B-D- Nt W 7 %] B ( quercetin-3-O-0-L-rhamno-
pyranosyl-7-O-B-D-glucopyranoside, 5) 4-(B-Mt g5
% OBE B R 2L )- K H EE [4-(B-glucopyranosyloxy)-
benzaldehyde, 6]. 1-O-Xf¥JEPIFERERE H s (1-
O-p-hydroxycinnamalyl monoglycerides, 7). 111233-3-
O-B-D-(2"-O-B-D- W5k iy 1% 5= )- nbt Weij ] 2 4 1 -7-O-a-
L-SRZERE IR (kaempferol-3-0-B-D-(2"-O-B-D-
apiofuranosyl)-glucopyranoside-7-O-o-L-rhamnopyra-
noside, 8). Z¢JEFR (chlorogenicacid, 9). =Ml
MEFR (trans-caffeic acid, 10). X% 3E AR F g
(methyl-p-coumarate, 11). R-3-O-F ZBEZEE 7%
(trans-3-O-coumaroylquinic acid, 12). 5-XF AHF
SEEZE TR FEE (methyl 5-trans-coumarylquinic
acid, 13). 1-(3'4- R FERFERESL)-IA R 0
[1-(3"4'-dihydroxycinnamoyl)-cyclopenta-2,5-diol, 14].
i 52 2K -3-O-B-D-1R W F 4 -(1—2)-B-D- Mt 1 2] 5 i -
7-O-a-L-MER R ZEHEEF (quercetin-3-O-B-D-furanocelery-
(1-2)-B-D-glucopyranos-7-O-a-L-rhamnopyranoside;
15) . #i f 25 -3-O- ML Wi 45 %) B 1 ( quercetin-3-O-
glucopyranoside, 16). FEHITE R 3-O-B-D-Hi &M H -

7-O-a-L- 58 ZEHEH (tamarixetin 3-O-B-D-glucoside-7-
O-a-L-rthamnoside, 17). N-(3-((3,4,5- =& 3-6-(F2 H
) DU -2 H- -2 35 ) 460 32 ) A 3 ) A e i [N-(3-
((3,4,5-trihydroxy-6-(hydroxymethyl) tetrahydro-2H-
pyran-2-yl)oxy)propyl)cinnamamide, 18]. D-X%(Fg
FATHER, (D-dehydronantenine, 19). 1, L&)
18 Jui i &, fiw 4 NIRRT 0 EF , H B & 1~
3. 5~8. 11~15. 17 A1 19 B IR MZAEY 5 215 2
N T i s U pa o 7S a7

1 {NE5HH

Bruker avance 600 BUAZ i3RI (45 [E Bruker
AT]); Triple TOF 5600 %4 23 i (3£[H AB
Sciex A ); LC-XR20 &2 HPLC i {x (HA
Shimadzu 2 7)); WIHFEHZ NP7005C A% HPLC
A LI DREHEAIRARD; EYALA ¥ 7%
KA (HA EYALA A#]); MS304S 730 Hr KT [Hf
Reh-FER 2408y (B BARAF] Ak
(100~200. 200~300+ 300~400 H); GFass )21
TR G S TR RA R« S e
R 1) % VRO s i A P R R 35 et 2, HoAh
NI HTR -

FRIE T 250 T 2014 45 9 H W H 2N 254
Tidg, VTP EE 25 K BRI S e VR &
BHEYIRRIE T E. laeta (L.) Mez I TR SZ . b
A (20141001 CRAFEVLVE R R 25 K%

2 IRESSE

R T TR R ST 10 kg, KwsE, FMARFRSS 2L 70%
CPEIRE 3 Uk, K 1.5h, & 3F CEHRBOK, JE,
R RATH T B TCER, TG, 1952 1178
go FHIRIUINGE =K B, R A EE . —
AL BEIR AW IE T EEREH, AEHGRIRE A S6 «
TR &AL IR, b A mEER A, 112.9 g —
AHLEEAL 162.4 g, BEFZ LBREAL 78.3 g IE T 1
HBA7 180.6 g

W1 T B BT VAR J5 22 HP-20 K ALWR A g 43
B, MKIREL S AR RIK . 20% CEEE R 40%
LR 60% LIV~ 95% LT WA, P Ve Ji »
FRIKERAL 35.64 g+ 20% LEEHAL 92.51 g+ 40% L1
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HBAL 79.52 g 60% LEEESAL 102.80 g+ 95% L EEH
£ 30.40 g.

B 20% ZEEHEAL (92.51 g) 42 MCI A0 5, K
RLL 10% FRBE IR 30% F BRI 50% FF IV T
70% TV 100% FH R B2 BEME, 1931 5 A4 50
Fr. 1-1~1-5. #14) Fr. 1-3 4 Sephadex LH-20 %t/
S5, R KERREGENL, 193] 5 AN445) Fr.
1-3-1~1-3-5, 4193 Fr. 1-3-3 221 4% 5 SO (i
OB, DLREE-/K (23 1 77) NS, BELEY
1 (7.0 mg); 4753 Fr. 1-3-4 254 m SO 0 i
IE, DLFEEK (251 75) AR, BEMkEY
3 (8.6mg). #H4) Fr. 1-4 £ Sephadex LH-20 #Efis A
il E, FEE-KEREEVENL, 193] 5 NS Fro 1-
4-1~1-4-5, Y53 Fr. 1-4-2 242 % v R0 (i
IE, DLFEEK (25 1 75) AR, BEMkEY
2 (317.3 mg); #4) Fr. 1-4-4 2 ¥4 % @ Sosm
W Es, PLFEE-K (30 1 70) AsiAH, BEMLE
¥4 (15.6 mg). 4% Fr.1-5 4 Sephadex LH-20 #t
JREAE T 2y B, W RE- /KB DRI, 4381 6 N4 57 Fr
1-5-1~1-5-6, 204y Fr. 1-5-2 28251 4% i R BORE € 13
3, DLHEE-K (30 0700 AREIHH, SEEY
5 (5.6 mg); 14y Fr. 1-5-3 4] & w8 R0t i
e, DLHEE-K (31:69) ARz, BE1ka
6 (6.3 mg)

B 40% B30 (79.52 g) £ 1F A RE Rk (i
o3, LS - FE AR B e i, 1521 9 AN ) Fr
2-1~2-9, 4y Fr.2-1 &1 4 im B0lAE ik, DL
7K (30 1 70) RNmBHIAHIEAT 8, 152G 7
(8.6 mg); 77 Fr.2-3 & Sephadex LH-20 &1 ta
i, HEE-OKEREESEMN, 133 5 NS Fr. 2-3-1~2-
3-5, 43 Fr. 2-3-3 & m i (i, LR EE-
K (331 67) NIRAAHIEAT &, [ENEY) 8 (7.3
mg); 43 Fr. 2-3-4 Z:4 4% muBAe (i, DLH
fE-7K (36 1 64) NIRAFHIAT A E, REULEY 9
(6.5mg). 214} Fr.2-5 %4 Sephadex LH-20 £t tA
i, HEE-KEREESEMN, 153 5 N4 Fr. 2-5-1~2-
5-5, 14y Fr. 2-5-4 P & S AORAR €3, DL EE:
K (35 1 65) NRBNFHIEAT 705, 1521654 10 (6.4
mg). 5 Fr. 2-6 &Yl 2% msuire ty, DL E-
K (341 66) NIANFHBEAT /3 5, 13 2MLEY) 11 (8.5
mg). #4) Fr. 2-7 % Sephadex LH-20 Jtfe AL (i,
H - K BRETeMe, 1533) 5 ANL4) Fr. 2-7-1~2-7-5,
W4y Fr. 2-7-3 Gl o (i, LLaE-/K

(15 : 85) AWENHHHEATHE, BREANEY 12 (7.2
mg). A% Fr.2-8 4 Sephadex LH-20 #E /AL (01,
F /KR P, 1981 4 NS Fr.2-8-1~2-84, 4
53 Fr. 2-8-3 il m oA i, LLag-K (17 -
83) AMANAHIATHE, [FEULAEY 13 (11.8 mg).
4y Fr.2-9 P& mRBAR s, LLZiE-/K (19
81) AMANHIATHE, HEULEY) 14 (6.9 mg).

B 60% AR E (102.80 g) & IE M I E
it e, DA be- RS e, 1931 8 AN
5% Fr.3-1~3-8., 204} Fr. 3-3 224401 £ i ROBAH (4
CHE-7K (20 2800 7, 1SEIMAY 15 (18.6 mg);
Moy Fr. 3-4 2% = A0RAH IS 2K (25 ¢
75) 4vES, BREMLEYI 16 (154 mg); 4% Fr. 3-6
1) 25 iR SRR il K (23 17D v, 15
FIMb & 17 (9.5 mg); 5 Fr. 3-7 &2FH 45 m%%
WARETE ZE-/K (23 1 77) 4388, BEMLEY) 18 (8.6
mg); 4 Fr. 3-8 £ Ml & m SGRAH (il 215 7K
(26 1 74) 47, HEMEY 19 (18.5 mg).
3 HHETE

tEY1: el i (FED; HR-ESI-MS m/z:
299.113 6 [M—H]™ CHi{H 299.113 1 [M—H] ), 43
F 2N C14H2007. 'H-NMR (600MHz, DMSO-ds) J:
7.12 (2H, d, J = 8.4 Hz, H-2, 6), 6.93 (2H, d, J = 8.4
Hz, H-3, 5),4.80 (1H, d, J=7.8 Hz, H-1"), 4.56 (2H, d,
J=2.8Hz, H-6", 3.56 (2H, t, J= 7.2 Hz, H-a), 3.12~
3.34 (4H, m, H-2'~5", 2.67 (2H, t, J= 7.2 Hz, H-B);
BC-NMR (125 MHz, DMSO-ds) 0: 156.2 (C-4), 133.2
(C-1), 130.1 (C-2, 6), 116.5 (C-3, 5), 101.1 (C-1"), 77.5
(C-3"), 77.1 (C-5", 73.7 (C-2'), 70.2 (C-4), 62.9 (C-a),
61.2 (C-6"),38.7 (C-B). LA LI 522 S0k
TEFHEAR—FM, MY 1 NEESEE R Do

E 2. BEIRGEE (FEE; HR-ESI-MS
m/z: 593.151 2 [M—H]" (FEig{H 593.150 6 [M—
H] ), TN CyH30015. 'H-NMR (600 MHz,
DMSO-de) &: 12.61 (1H, s, 5-OH), 10.28 (1H, s, 4"~
OH), 8.10 (2H, d, J=8.9 Hz, H-2', 6), 6.91 (2H, d, J =
8.9 Hz, H-3', 5%, 6.84 (1H, d, J = 2.2 Hz, H-8), 6.46
(1H, d, J=2.2 Hz, H-6"), 5.56 (1H, d, J= 1.8 Hz, Rha-
H-1), 5.49 (1H, d, J = 7.4 Hz, Glc-H-1), 1.12 (3H, d,
J = 6.2 Hz, Rha-H-6); '3C-NMR (125 MHz, DMSO-
de) 0: 178.1 (C-4), 162.0 (C-7), 161.3 (C-5), 160.6 (C-
4'), 157.2 (C-2), 156.5 (C-9), 133.9 (C-3), 131.5 (C-2/,
6", 121.3 (C-1", 115.6 (C-3’, 5, 106.1 (C-10), 101.2



* —*- ﬁ 20244E5 H 558 B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

« 2871

(Gle-C-1), 99.9 (C-6), 98.8 (Rha-C-1), 95.0 (C-8), 78.8
(Gle-C-5), 76.9 (Glc-C-3), 74.7 (Gle-C-2), 72.1 (Rha-
C-4), 70.7 (Glc-C-4), 70.5 (Rha-C-3), 70.4 (Rha-C-2),
70.3 (Rha-C-5), 61.3 (Glc-C-6), 20.4 (Rha-C-6). 1245
DL v R 5 SOk B FE AR — ), M et A
) 2 L 25 -3-0-B-D-Hi & §-7-O-0-L- iR 2 HEH

&Y 3. RHE B AK: HR-ESIMS m/z:
163.040 1 [M—H]" (HiR{H 163.039 5 [M—H] ),
43N CoHgO3. 'H-NMR (600 MHz, DMSO-ds) 6:
7.57 (1H, d, J=16.5 Hz, H-7), 7.54 (2H, d, J = 8.8 Hz,
H-2, 6), 6.81 (2H, d, J = 8.3 Hz, H-3, 5), 6.35 (1H, d,
J=16.2Hz, H-8); '3C-NMR (125 MHz, DMSO-ds) 0:
166.6 (C-9), 160.1 (C-4), 144.5 (C-7), 130.6 (C-2, 6),
125.7 (C-1), 116.3 (C-3, 5), 115.7 (C-8). HRFELA ik
TR S SRR A B, WSt A Y 3 N
SN FRFERE R o

&) 4: Tk AR HR-ESI-MS m/z: 179.0350
[M—H] (FEigfE 179.034 4 [M—H]), 1R N
CyHsO04. 'H-NMR (600MHz, DMSO-de) &: 7.48 (1H,
d,J=15.6 Hz, H-7),7.03 (1H, d, J=2.1 Hz, H-2), 6.99
(1H, dd, J=2.1, 8.2 Hz, H-6), 6.77 (1H, d, J = 8.1 Hz,
H-5), 6.22 (1H, d, J = 15.9 Hz, H-8); 3C-NMR (125
MHz, DMSO-ds) 6: 166.5 (C-9), 148.7 (C-4), 146.0 (C-
7), 145.0 (C-9), 126.1 (C-1), 121.6 (C-6), 116.3 (C-8),
115.4 (C-5), 115.2 (C-2). AR¥E ALy Hds 5 ik
RIEFEA I, WS RED) 4 R .

th &Y 5: #EEHA: HR-ESI-MS m/z: 609.145
1 [M—H], (FHipfH 609.1456 [M—H] ), T RA
C27H30016. 'H-NMR (600 MHz, DMSO-ds) J: 7.64
(1H, d, J=2.0 Hz, H-2"), 7.61 (1H, dd, J = 2.0, 8.4 Hz,
H-6"), 6.87 (1H, d, J = 8.4 Hz, H-5"), 6.80 (1H, d, J =
2.2 Hz, H-8), 6.44 (1H, d, J = 2.2 Hz, H-6), 5.56 (1H,
d, /= 1.9 Hz, Rha-H-1), 5.50 (1H, d, J = 7.4 Hz, Glc-
H-1); BC-NMR (125 MHz, DMSO-ds) 5: 178.1 (C-4),
162.0 (C-7), 161.3 (C-5), 157.1 (C-2), 156.4 (C-9),
149.2 (C-4"), 145.4 (C-3"), 134.1 (C-3), 122.2 (C-6"),
121.5 (C-1'), 116.8 (C-2"), 115.7 (C-5"), 106.1 (C-10),
FAL 8c: 101.2,99.9, 78.1, 76.9, 74.5, 72.1, 70.7, 70.5,
70.4, 70.3, 61.4, 18.4 537728 BR 2= WEF1 4 %1 W5 (1) A5
5o AR DL RS EE 5 228 SOl B A — 20,
WS EAE 5 MR 2K -3-0-a-L- R 4= 15 i e %
3 -7-O-B-D- ML e i 26 B

&Y 6: HEFA; HR-ESI-MS m/z: 283.081 9

[M—H] (B8 283.081 8 [M—H]), T RN
C13H1607. 'H-NMR (600 MHz, DMSO-ds) 6: 9.89 (1H,
s, CHO), 7.88 (2H, d, J = 8.3 Hz, H-3,H-5), 7.21 (2H,
d, J=8.3 Hz, H-2, H-6), 5.05 (1H, d, J= 7.2 Hz, H-1"),
4.80 (2H, d, J = 7.6 Hz, H-6"), 3.12~3.34 (4H, m, H-
2'~5"); BC-NMR (125 MHz, DMSO-djs) 6: 191.9 (C-
7), 162.6 (C-1), 132.1 (C-5), 130.9 (C-3), 130.1 (C-4),
116.9 (C-6), 116.5 (C-2), 100.2 (C-1"), 77.6 (C-3"), 76.9
(C-57), 73.6 (C-2'), 70.0 (C-4"), 61.0 (C-6"). RIELL L
BAERAE S S IR IRGE A — 0, MU et G
W) 6 7 A-(B-Pbk e 1 7 i ik AU ) -2 YR

wEw 1. AEBITERKAK; HR-ESI-MS m/z:
237.076 7 [M—H]™ (FiBH 237.076 3[M—H] ), 7
?‘ﬁy\j C12H140so 1H-NI\/IR (600 MHZ, DMSO-da) o:
10.05 (1H, s, OH), 7.56 (1H, d, J= 16.6 Hz, H-a), 7.53
(2H, d,J=8.8 Hz, H-2', 6", 6.81 (2H, d, J= 8.3 Hz, H-
3'5%, 6.35 (1H, d, J = 16.2 Hz, H-1p), 4.12 (1H, dd,
J=4.7,11.5 Hz, glycerol H-1a), 3.98 (1H, dd, /= 7.7,
11.1 Hz, glycerol H-1B), 3.66 (1H, m, glycerol H-2),
3.38 (2H, m, glycerol H-3); '3C-NMR (125 MHz,
DMSO-ds) d: 166.6 (C=0), 160.1 (C-4"), 144.5 (C-p),
130.6 (C-2',6"), 125.7 (C-1"), 116.2 (C-3", 5, 115.7 (C-
a), 69.6 (C-2), 65.5 (C-1), 62.6 (C-3). HR#E L L
52 o A —50, B a7
N 1-O-5%F 2 55 PR I 5 H VR S

&) 8: i o E UM K s HR-ESI-MS m/z:
725.193 0 [M—H] (HiR{H 725.1929 [M—H] ), 7
T AN C3H33019. 'H-NMR (600 MHz, DMSO-ds)
8.12 (2H, d,J=8.9 Hz, H-2", H-6"), 6.88 (2H, d, /= 8.9
Hz, H-3', 5%, 6.83 (1H, d, J = 2.2 Hz, H-8), 6.43 (1H,
d,J=2.0 Hz, H-6), 5.63 (1H, d, J="7.6 Hz, H-1"), 5.55
(1H, d, J=1.74 Hz, H-1"), 5.40 (1H, d, J= 1.7 Hz, H-
1""),3.52~4.08 (14H, m, H-2""~6", H-2"", 4", 5" H-
2""~5"" 128 (3H, d, J= 6.0 Hz, H-6"""); '3C-NMR
(125 MHz, DMSO-ds) d: 178.1 (C-4), 163.1 (C-7),
161.9 (C-5), 161.3 (C-2), 160.0 (C-4"), 156.7 (C-9),
133.7 (C-3), 131.4 (C-2', 6"), 121.2 (C-1"), 115.6 (C-3’,
5", 109.1 (C-1"), 106.1 (C-10), 101.1 (C-1"), 99.8 (C-
6), 98.8 (C-1""""), 94.9 (C-8), 79.7 (C-3""), 78.0 (C-2"),
77.6 (C-3"), 76.6 (C-2""), 76.4 (C-5"), 74.3 (C-4""),
72.1 (C-4""), 70.7 (C-3""), 70.6 (C-2""), 70.6 (C-4"),
70.3 (C-5""), 64.6 (C-5"), 61.1 (C-6"), 17.4 (C-6"""),
AR DA b 3 1 35030 5 228 SOk B A — B0, il
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KB 8 NILZ-3-0-B-D-(2"-O-B-D-FK I b
FE) - i 7 2 B - 7-O-a-L- SR 2SR I IR A Y

& 9. Atk A; HR-ESI-MS m/z: 353.087 7
[M—H] (B8 353.08 73 [M—H]), - TRHM
Ci6H1309. 'TH-NMR (600 MHz, DMSO-ds) d: 7.48 (1H,
d, J=15.8 Hz, H-7"), 7.04 (1H, d, J = 2.0 Hz, H-2"),
6.97 (1H, dd, J=2.1, 8.2 Hz, H-6"), 6.77 (1H, d, J= 8.1
Hz, H-5"), 6.22 (1H, d, J=15.9 Hz, H-8"), 5.19 (1H, m,
H-3), 3.84 (1H, m, H-5), 3.59 (1H, m, H-4), 1.82~2.07
(4H, m, H-2, 6); '3C-NMR (125 MHz, DMSO-ds) o:
177.0 (C-7), 166.6 (C-9"), 148.7 (C-4"), 146.0 (C-3"),
144.9 (C-7%, 126.2 (C-1"), 121.6 (C-6"), 116.3 (C-5"),
115.5 (C-27), 115.1 (C-8'), 73.4 (C-3), 71.6 (C-4), 71.4
(C-5), 68.0 (C-1), 36.1 (C-6), 35.8 (C-2). & LL I
W 5 %SGR IE A — S, WS E A
L SE 8

&Y 10: s (FEE; HR-ESI-MS
m/z:311.040 6 [M—H] (818 311.040 3 [M—H] ),
¥ N Ci3H1209. 'H-NMR (600 MHz, DMSO-ds)
5:7.48 (1H, d, J=15.8 Hz, H-7), 7.02 (1H, d, J = 2.1
Hz, H-2), 6.98 (1H, dd, J=2.1, 8.2 Hz, H-6), 6.77 (1H,
d, J = 8.1 Hz, H-5), 6.22 (1H, d, J = 16.0 Hz, H-8);
3BC-NMR (125 MHz, DMSO-ds) J: 166.5 (C-9), 148.7
(C-4), 146.0 (C-7), 144.9 (C-3), 126.2 (C-1), 121.6 (C-
6), 116.3 (C-5), 115.4 (C-2), 115.1 (C-8), 75.3 (C-10),
71.3 (C-11). R4 LA B3 0 5 5 225 Skl s 2
A=, BEENAEY) 10 A nHERR .

&Y 11 R AKORE A HR-ESI-MS m/z:
177.0553 [M—H]" (B 177.0552[M—H] ), 7
TN CioH1003. 'H-NMR (600 MHz, DMSO-ds)
7.54 (1H, d, J=16.0 Hz, H-1"), 7.49 (2H, d, /= 8.2 Hz,
H-2, 6), 6.82 (2H, d, J = 8.5 Hz, H-3, 5), 6.31 (1H, d,
J=16.0Hz,H-2"), 3.41 (3H, s, OCH3); 3C-NMR (125
MHz, DMSO-ds) 6: 166.3 (C=0), 160.3 (C-4), 145.0
(C-1", 130.7 (C-2, 6), 125.6 (C-1), 115.2 (C-3, 5), 115.0
(C-2",49.1 (-OCH3). ¥ LA b1l £ s 5 2 2% S0k
RIEFEA Y, WEENEY) 11 R A
PR F G

B 12: EERA; HR-ESI-MS m/z: 337.0929
[M—H], (Fi{d 337.092 3 [M—H] ), 2 TRH
Ci16H 1305 'TH-NMR (600 MHz, DMSO-ds) d: 7.60 (1H,
d, J=15.9 Hz, H-7'), 7.56 (2H, d, J = 8.7 Hz, H-2', 6,
6.81 (2H, d, J=8.5 Hz, H-3", 5'), 6.43 (1H, d, J=15.9

Hz, H-8"), 4.71 (1H, dd, J=2.9, 7.8 Hz, H-2), 4.11 (1H,
m, H-1), 3.98 (1H, m, H-3), 1.80~2.10 (4H, m, H-4,
6); BC-NMR (125 MHz, DMSO-ds) 6: 176.0 (C-7),
166.8 (C-97), 160.2 (C-4"), 144.9 (C-7%, 133.1 (C-6"),
130.7 (C-2%, 125.6 (C-1'), 116.3 (C-3", 115.2 (C-5),
115.1 (C-8'), 77.4 (C-1), 74.5 (C-5), 66.8 (C-3), 64.5
(C-4),40.5 (C-6),38.3 (C-2). MRHE LAyt HdE 55
F SRR E T AR —EU), MU e S 12 R ak-
3-O-FHHMETIR.

A 13: FERAR; HR-ESI-MS m/z:351.1086
[M—H] (FigfE 351.108 0 [M—H]), 4 TRH
C]7H20080 1H-NMR (600 MHZ, DMSO-d6) 0:7.60 (lH,
d, J=15.8 Hz, H-7’), 7.56 (2H, d, J = 8.6 Hz, H-2', 6"),
6.81 (2H, d, J= 8.6 Hz, H-3", 5'), 6.41 (1H, d, J=15.9
Hz, H-8"), 4.71 (1H, m, H-1), 4.10 (1H, m, H-2), 3.61
(3H, s, OCH3), 3.94 (1H, m, H-3), 1.80~2.10 (4H, m,
H-4, 6); 3C-NMR (125 MHz, DMSO-ds) 6: 174.3 (C-
7), 166.8 (C-9"), 160.3 (C-4"), 145.0 (C-7"), 133.1 (C-2",
C-6'), 125.6 (C-1"), 116.3 (C-3"), 115.2 (C-5"), 115.1 (C-
8", 76.0 (C-1), 74.0 (C-5), 65.8 (C-3), 64.9 (C-4), 40.5
(C-6), 38.5 (C-2). Hi#iE LA e 404 5 226 SOk
TEHEAR—FO0, MU EED 13 8 S RAEFE
T 25 TR F I

&Y 14: IR A H 4k ; HR-ESI-MS m/z:
263.092 5[M—H] (Bi2{H 263.091 9 [M—H] ), 77
TN C14H1605. 'H-NMR (600 MHz, DMSO-ds) :
7.56 (1H, d, J=16.0 Hz, H-7"), 7.54 (2H, d, J= 8.8 Hz,
H-2", 6", 6.81 (2H, d, J=8.6 Hz, H-3", 5%, 6.36 (1H, d,
J=15.9 Hz, H-8'), 5.23 (1H, m, H-1), 4.88 (1H, m, H-
2),3.80 (1H, m, H-5), 1.70~1.90 (4H, m, H-3, 4); '3C-
NMR (125 MHz, DMSO-ds) 6: 166.6 (C-9"), 160.1 (C-
4", 144.5 (C-7"), 133.1 (C-2", 130.6 (C-6"), 125.7 (C-
1), 116.3 (C-3"), 115.3 (C-5), 115.1 (C-8"), 73.4 (C-1),
71.3 (C-2), 68.3 (C-5), 40.5 (C-3), 35.8 (C-4). R4k LA
ERERAR S 22 ORI E A — 30T, WO E L
G144 1-3" 4 - FR FE IR L) - 20 1 0 — I .

AEPI1S: EEKAR; HR-ESI-MS m/z: 741.188 4
[M—H] (Bl 741.187 8 [M—H]), 7 TRN
C32H33020 6 "H-NMR (700 MHz, DMSO-d(,) 0: 7.72
(1H, dd, J=2.2, 8.7 Hz, H-6'), 7.58 (1H, d, J= 2.2 Hz,
H-2", 6.84 (1H, d, J = 8.5 Hz, H-5"), 6.79 (1H, d, J =
2.2 Hz, H-8), 6.42 (1H, d, J = 2.1 Hz, H-6), 5.63 (1H,
d,J=17.7Hz, Glc-H-1"), 5.56 (1H, m, Rha-H-1"""), 5.36
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(1H, d, J= 1.4 Hz, Api-H-1""), 1.21 (3H, d, J = 6.0 Hz,
Rha-CH3); *C-NMR (125 MHz, DMSO-ds) 6: 177.9
(C-4), 161.9 (C-7), 161.3 (C-5), 156.7 (C-9), 156.3 (C-
2), 149.3 (C-4"), 145.5 (C-3"), 133.9 (C-3), 122.6 (C-1"),
121.4 (C-6"), 116.4 (C-5", 115.7 (C-2"), 109.1 (Api-C-
1), 106.1 (C-10), 99.8 (Glc-C-1"), 98.9 (C-6), 98.8
(Rha-C-1""), 94.6 (C-8), 79.7 (Api-C-3""), 78.0 (Glc-
C-2"), 77.6 (Api-C-2""), 77.4 (Glc-C-5"), 76.6 (Glc-C-
3"), 74.4 (Api-C-4""), 72.0 (Rha-C-4""), 70.7 (Rha-C-
2", 70.6 (Rha-C-3""), 70.5 (Rha-C-5""), 70.3 (Glc-C-
4", 64.7 (Api-C-5"), 61.3 (Glc-C-6"), 17.9 (Rha-C-6"").
R4 DA iR Bl 5228 SO B B A — 208, il
EA A 15 AL R -3-0-B-D-FKIR 4 -(1—2)-p-
D-MH W 81 2 B - 7- O-01- L-MEE TR B 25 B LT o

&Y 16: ¥ 8 K; HR-ESI-MS m/z:
464.088 2 [M—H], (HiL{H 464.087 7 [M—H] ),
¥ 3N C21H20012. 'H-NMR (700 MHz, DMSO-ds)
5:12.6 (1H, s, 5-OH), 7.58 (1H, dd, J= 2.0, 8.4 Hz, H-
6'), 7.57 (1H, d, J= 2.0 Hz, H-2'), 6.84 (1H, d, J= 9.0
Hz, H-5"), 6.41 (1H, d, J = 1.9 Hz, H-8), 6.20 (1H, d,
J=12.0 Hz, H-6), 5.47 (1H, d, J = 7.0 Hz, Glc-H-1);
3BC-NMR (125 MHz, DMSO-ds) 5: 177.7 (C-4), 164.8
(C-7), 161.7 (C-5), 156.8 (C-2), 156.6 (C-9), 148.9 (C-
4'), 145.3 (C-3"), 133.7 (C-3), 122.0 (C-6"), 121.6 (C-
1), 116.6 (C-5"), 115.7 (C-2"), 104.4 (C-10), 101.1 (C-
1"), 99.2 (C-6), 93.9 (C-8), 78.0 (C-5"), 76.9 (C-3"),
74.5 (C-2"), 70.4 (C-4™), 61.4 (C-6"). HH4fELL i
Bl 525 kol B A — S, W e A 16
it Iz 25-3-O-PH R 7 2 B

& 17: $EEKA; HR-ESI-MS m/z: 623.161 8
[M—H], (Eigfl 623.161 2 [M—H]), T RN
CasH3,016. 'H-NMR (700 MHz, DMSO-ds) J: 7.63
(1H, d, J=2.0 Hz, H-6"), 7.61 (1H, dd, J= 8.2, 2.2 Hz,
H-2", 6.85 (1H, d, J= 9.1 Hz, H-5"), 6.79 (1H, d, J =
2.1 Hz, H-8), 6.43 (1H, d, J = 2.2 Hz, H-6), 5.55 (1H,

(0]

— 'H-'HCOSY

d, J=1.8 Hz, Rha-H-1), 5.48 (1H, d, J = 7.4 Hz, Glc-
H-1), 3.63 (3H, s, -OCH3); "*C-NMR (125 MHz,
DMSO-ds) 0: 178.1 (C-4), 162.0 (C-7), 161.3 (C-5),
157.1 (C-2), 156.4 (C-9), 149.1 (C-4"), 145.3 (C-3"),
134.1 (C-3), 122.2 (C-6"), 121.5 (C-1'), 116.8 (C-2"),
115.7 (C-5"), 106.1 (C-10), 101.2 (Glc-C-1), 99.8 (C-
6), 98.9 (Rha-C-1), 94.8 (C-8), 78.1 (Glc-C-5), 76.9
(Gle-C-3), 74.5 (Gle-C-2), 72.1 (Rha-C-4), 70.7 (Glc-
C-4), 70.5 (Rha-C-3), 70.4 (Rha-C-2), 70.3 (Rha-C-5),
61.4 (Gle-C-6), 49.1 (OCH3), 20.4 (Rha-C-6). FR 4 LA
L URIEEAR 527 O RE FE A B0, e
EY 17 AR 3-0-B-D-HE KT -7-0-a-L-
ZERETE

AP 18: FHEKA; HR-ESI-MS m/z: 368.170 7
[M+H]", (FigE 368.170 9 [M+H]D, &%k
WS B HEN 43 F 3~ CisH2sNO7. TH-NMR (700
MHz, DMSO-ds) H' [6n7.57 (2H,d,J=7.4 Hz), 7.41
(2H, d, J= 7.7 Hz), 7.37 (1H, t, J= 8.0 H2)| i 1 41L&
WIS S, [017.40 (1H, d,J=16.1 Hz), 6.65(1H,
d, J=15.8 Hz)] ANRANE(E 5. '"H-NMR H [dn
4.15 (1H, d, J = 7.8 Hz)] MR 155, 1PC-
NMR (125 MHz, DMSO-ds) ' 6c 103.3 &b HIfE 5N
WIS S, A 6c73.9,77.3,70.5,77.2,61.6 I
B TR AR S S, DA EIEAL &Y 18 (4
M & B-D-H % B EUAE: AL A4 18 1) PC-NMR
W O 165.4 WA kIR, "H-NMR 59 6y 8.12
(1H, dd, J= 5.7, 11.4 Hz) & ILigkEES, HEW
FEBEF . DEPT ¥ ERA 34 CH. 55, &
WA 8¢ 36.6,29.7,67.1, HMBC i (& 1) %<3
34 CHy BRI ESE 5 5k S B R, Wk T
HEMAFE. H H-10 (6u3.25) 5 C-9 (165.4) .
ZEA UL PR S et 59 18 N N-(3-((3,4,5-=
2 FE6-(F I 3 ) DU R -2 H-MH i -2- 368 S8 3 ) T ) I
FERE%, it SciFinder K28 AR WARIE I HiL &
Y, w4 IR TR . H NMR HdEHE IR 1.

(0]

77\ HMBC

B 1 k&% 18 # 'H-'H COSY #1 HMBC X155
Fig. 1 'H-'H COSY and HMBC key correlations of compound 18
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*1 L&Y 18 89 NMR HiE)AE
Table 1 NMR spectroscopic data of compound 18

/30A on oc

1 1354
2,6  7.57(H,d,J=7.4 Hz) 128.0
3,5  7.41(H,d,J=7.7Hz) 129.4
4 737 (1H, t, J = 8.0 Hz) 129.8
7 7.40 (1H, d,J = 16.1 Hz) 139.0
8 6.65(1H, d, J = 15.8 Hz) 122.7
9 165.4
10 3.25 (1H, m), 3.32(1H, m) 36.6
1 1.73 (2H, m) 29.7
12 3.54 (1H, m), 3.82(1H, m) 67.1
T 415 (1H, d, J=7.8 Hz) 103.3
2! 2.96 (1H, t, J = 7.8 Hz) 73.9
3/ 3.17 (1H, t, J = 8.8 Hz) 773
4 3.06 (1H, t,J=9.1 Hz) 70.5
5 3.12 (1H, m) 772
6’ 3.40 (1H, dd, J=2.1, 11.7 Hz) 61.6

3.69 (1H, dd, J=2.1, 11.7 Hz)
N-H 8.12 (1H, dd, J=5.7, 11.4 Hz)

&P 19: LA A (FED; HR-ESI-MS
m/z: 338.139 1 [M+H]", (Fi{d 338.139 2 [M+
H]), 73RN CoHi9NOs. 'H-NMR (700 MHz,
DMSO-ds) d: 8.79 (1H, s, H-11), 7.19 (1H, s, H-8), 7.17
(1H, s, H-3), 6.60 (1H, s, H-7), 6.07 (2H, s, -O-CH-0),
3.93 (3H, s, 1-O-CH3), 3.76 (3H, s, 2-O-CH3), 3.29
(4H, m, H-4, 5),2.97 (3H, s, -N-CH3); '3C-NMR (125
MHz, DMSO-ds) 6: 150.8 (C-2), 147.3 (C-1), 144.8 (C-
9), 144.3 (C-10), 142.7 (C-6a), 131.9 (C-3a), 130.0 (C-
7a), 125.1 (C-1a), 118.4 (C-3b), 118.1 (C-11a), 111.7
(C-3), 105.5 (C-11), 104.3 (C-8), 102.1 (C-7), 101.2
(O-CH,-0), 59.7 (1-OCH3), 56.6 (2-OCH3), 50.1 (C-5),
31.6 (N-CHs), 30.9 (C-4). R4 LA s EdE 5%
SCERIRIE A —F2Y, MR AT 19 S D-2EEA
B RAT HEBR, o

FBAR ALY FAREAEF B R
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