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W E: B XWRICEE T Ribes mandshuricum #4728 B 7. 73k KA. ODS. Sephadex LH 20. MCI.
% HPLC HEATHGAY 43 89, FFEARIE B PR P AN i Bl S B AL . R MRICHEET 95% LB SR EU) ) % A HL
AL AR R 27 MEEY, AN LER (D, ILEB-7-O-3-D-H &M (2). 1LZM-3-0-a-L-BTH{THEE (3D,
L1 223 -3-O-0-L-Fif R AT M 55 7-0-0-L- R (4). 1 ZEBY-7-0-a-L-RZEFEH (5). 1HZM)-3,7-=-0-0-L- — RZHEH (6).
11 ZE ) -3-0O-B-D-2F ALK -7-0-a-L- RZWELF (7). 1L ZEWY-3-O-B-D- i & M FE-7-0-0-L- R ZHELF (8). M & (9. Mk =&-
7-O-0-L-FRZHETF (10). i 7 K-3-0-B-D-H & hEIE-7-0-a-L- R ZHETFF (11). B R-3,7--0-0-L- “RZWETF (12). itk
K-3-0-0-L- 2P FE-7-O-p-D-L A (13). MEHEFEFER (14). FILKER (15). FHER (16). pleoside (17). T FM
R FEH (18). juniperoside (19). 4-¥23E-3-HEIEFEFIR ZEE (20). KER (21). iR (22). jasminoside E (23).
conocarpan (24). T #§-4-J%-3,6- i (25). = {§-4-4%5-3-Hi (26). 24-ethylcholesta-4,24(28)Z-lien-3-one (27). £5i¢ 1h&
W20 ATRE NN TN, HRAE IR R AR R 43 545 3
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Chemical constituents from aerial parts of Ribes mandshuricum

LI Yan, ZHOU Bao-ping, ZHANG Wan-jin, YANG Guo-lin, ZHANG Chun-lei, CAO Zheng-yu
Jiangsu Key Laboratory of TCM Evaluation and Translational Research, China Pharmaceutical University, Nanjing 211198, China

Abstract: Objective To study the chemical constituents of 95% ethanol extract of Ribes mandshuricum. Methods A total of 27
compounds were isolated from R. mandshuricum using a combination of solvent extraction, silica gel, ODS, Sephadex LH-20, MCI
column chromatography, recrystallization, and semi-preparative HPLC. Their chemical structures were elucidated by physicochemical
properties and spectroscopic methods. Results These compounds were determined as kaempferol (1), kaempferol-7-O-p-D-
glucopyranoside (2), kampferol-3-O-a-L-arabinopyranoside (3), kaempferol-3-O-a-L-arabinofuranosyl-7-O-a-L-rhamnopyranoside
(4), kaempferol-7-O-a-L-rhamnopyranoside (5), kaempferol-3,7-di-O-a-L-rhamnopyranoside (6), kaempferol-3-O-B-D-galactopyranosyl-
7-O-a-L-rhamnopyranoside (7), kaempferol-3-O-B-D-glucopyranoside-7-O-a-L-rhamnoside (8), quercetin (9), quercetin-7-O-a-L-
rhamnopyranoside (10), quercetin-3-O-B-D-glucopyranosyl-7-O-a-L-rhamnopyranoside  (11), myricetin-3,7-di-O-a-L-rhamno-
pyranoside (12), quercetin-7-O-B-D-galactopyranosyl-3-O-a-L-rhamnopyranoside (13), p-hydroxybenzoic acid (14), protocatechuic
acid (15), vanillic acid (16), pleoside (17), glucosyringic acid (18), juniperoside (19), ethyl 4-hydroxy-3-methoxybenzoate (20),
phaseic acid (21), abscisic acid (22), jasminoside E (23), conocarpan (24), (24R)-24-ethylcholest-4-en-3,6-dione (25),
(24R)-24-ethylcholest-4-en-3-dione (26), and 24-ethylcholesta-4,24(28)Z-lien-3-one (27). Conclusion Compound 20 might be an
artifact presumably formed during the extraction process, and the others are isolated from the title plant for the first time.

Key words: Ribes mandshuricum (Maxim.) Kom.; kaempferol; kaempferol-3-O-a-L-arabinofuranosyl-7-O-a-L-rhamnopyranoside;
quercetin; myricetin-3,7-di-O-a-L-rhamnopyranoside
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ARAGEE S CCONDEZZWARAAEIIN ) Hy s 7« Ll PR
ST IR CRAED o H A 5041 T B 2 A b i X R EUL
TR LT, WL AT R A oA
CRERARD) Tic#: REREDET . €, A%
MBS SEE. BRIEAKZAL, I RS Pk E
TRITIRD . KBTI AEANOH K R R

RZA, BAER. BIE. EF AR 280,

Pz hiel. B TR, kIR, PR,

BAMRZIIRE: KRR, FHRIEE: RESTKE
$erE 3 C, BAPGI MR 2 R G i /E

B IA1 5677 AR M, TR 7RG, K&
TR R E B 5w IR, AR,
W, KOO gk Ak g
EN SRl B I e A
HH A LAl 7 B BA el Ums. 5Tk,
PriR 2 e M, K BRI Z TR
FENEM, EXT2RE)E R AR IR BT I A
W BIEATIE, R WAZE SR 2
PRAE 7 TR SCRRARE o« A 5258 MR B BE -+ 95%
LTI ) & ZEBEAL T 7 594521 27 MEE,
43 % € Nl 22y (kaempferol, 1), 1l 25 /) -
7-O-B-D-#i % ¥ # (kaempferol-7-O-B-D-glucopyra-
noside, 2). 111 25/}-3-0-o-L-Bif $7 {14 (kampferol-
3-O-a-L-arabinopyranoside, 3). 111 ZM}-3-O-a-L-Fi
FLAFHE 2E-7-0-0-L- 2 ¥EH (kaempferol-3-O-a-L-
arabinofuranosyl-7-O-a-L-rhamnopyranoside, 4). il
2% Wy -7-O-a-L- Bl 2= ¥ ¥ ( kaempferol-7-O-a-L-
rhamnopyranoside, 5). (L Z%/;-3,7-—-0-a-L- — %
B (kaempferol-3,7-di-O-a-L-rhamnopyranoside,

6) 1145 W}-3-0-B-D- - FL i 2 -7-0-0-L- i 2= B 1
( kaempferol-3-O-p-D-galactopyranosyl-7-O-a-L-rhamno-
pyranoside, 7). 111 25}-3-O-B-D-# %) ##i 3-7-0-a-L-
2= BE 4 ( kaempferol-3-O-B-D-glucopyranoside-
7-O-o-L-rhamnoside, 8). #i5 % (quercetin, 9).

it 2 % -7-0O-0-L- i 2= ¥ ¥  ( quercetin-7-O-a-L-
rhamnopyranoside, 10). #ft 5 % -3-O-B-D-#ij 4 # 3k
7-O-a-L- i Z= ¥# #F  ( quercetin-3-O-B-D-glucopyra-
nosyl-7-O-a-L-rhamnopyranoside, 11). ##f§%-3,7-
— -O-0-L- — B Z= ¥E 4F  ( myricetin-3,7-di-O-o-L-
rhamnopyranoside, 12). #fl 57 % -3-0-a-L- FR 4= H -
7-O-B-D-2F-FWE L (quercetin-7-O-B-D-galactopyra-
nosyl-3-O-a-L-rhamnopyranoside, 13). XJ#2JL 7K H
% ( p-hydroxybenzoic acid, 14) . J§ JL & %

(protocatechuic acid, 15). #FHEER C(vanillic acid,
16). pleoside (17). T #&ERH & E+H (glucosyringic
acid, 18). juniperoside (19). 4-F%%E-3-F 4 L%
HIiR 2.1 (ethyl 4-hydroxy-3-methoxybenzoate, 20).
SH M (phaseic acid, 21). Miv&FR (abscisic acid,
22). jasminoside E (23). conocarpan (24). & -
4-)%-3,6- .M [(24R)-24-ethylcholest-4-en-3,6-dione,
25]. 5. -4-4%5-3-HH [(24R)-24-ethylcholest-4-en-3-
dione , 26] . 24-ethylcholesta-4,24(28)Z-lien-3-one
(27, BtbaY) 20 ATREANN L), HREY)
W E MY 5y B3 3. @i AR AL B
T BRI TT, DL 4 Jaon L 24 B P S ik
— I I B W o Al
1 {NE5MH

Bruker AM-500 -3 I IE IR B A CHis
Bruker A#]); ZHEE 1260 = RGHAH BIEA (EE
L AT]D; RE-2000B Jiehs 28 RKAX (i sRA
AR s ZF-2 BI=F%AMY (Rl 225 i T
X&) ) KQ-300E A P de (B LLITHEE A A
WAMRAFD; HH-6 R EEAKG S (EEREE
FRAH]D; Welch Ultimate 541 XB-Cyg toi 4 12 2
MR R (B Welch A W] #E i i
(200~300 H) J i 2 (il HEIR GFss (B B
THRAFD; HEMENL Sephadex LH-20 (3E[H
GE A FD; FrA s traisk kst

RILFEEF (£, 1) T 201549 AWESE
HARE AT, f 2 RER S 2 BRI R AR 2
VR A BHHU% % 8 R H B R R R Y R b
-1 Ribes mandshuricum (Maxim.) Kom. [fJ2£. i,
PrAs (IN20150901) AT i [ 25 R 2058
P SR E SR = .
2 RESESE

BRI ARICEET 56 kg, LL 95% ZBE [
FEHL 3 UK, BRI 4 h, GIFFREUR, UL R 2R
28 157 kg iR &S RKEEL IR A
Tk WEIR BB IE T BEACHL,  [RISCHA 7 23 A5 i
BEAH ) (505 @) iR QA EUY) (102 gD IET
FEZEIY) (320 g) FHZKAHFRENAY) (27600 9).

FMESTAL (Fro D SRR A5, A
JhEF-PIEF (1:0. 5001, 25:1, 20: 1, 15: 1,
10:1.5:1.3:1. 11, 0: 1) BREWM, 53
6 ML (Fr.la~I1f), Fr. b FRErE G i 4 5,
DA i K- (30 @ 1) BEML, 432 Fr. b1, Fr. Ib2.
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Fr. 1b2 & HPLC (100% Z. /15D 4 55434k &4 26 (65.8
mg). 27 (20mg). Fr. Ic £ Sephadex LH-20 (&1);-
HEE 1 1) 5% Fr. Icl, Fr. Ic2. Fr. 1c2 2% &
ReBiAH g (PHPLC) 738 (97%ZNE) L&Y
25 (13 mg). Fr. le £ Sephadex LH-20 (& {f5-H
1:1) 53] Fr. lel. Fr. le2. Fr. le2 & PHPLC (56%
HEE ) 73 B 1546 44 20 (8.3 mg). Fr. If 2 Sephadex
LH-20 CEfh-HEE 12 1 43 Fr. IfL~If3. Fr. If3
2 PHPLC (80% M) 7313454 24 (19 mg).

BERR CEEHAL (Fro 1D SRERHERE S5, L
SA5-HEE (5001, 30:1,25:1,20:1.15: 1.
10:1. 5:1, 3:1. 1:1) BAEEVEM, & TLC #&
ME I 13 A5 (Fro la~1Im). Fr. b KA
L IR LAY 16(2.11 @) Fr. llc £ Sephadex
LH-20 (HIE®), 454 PHPLC (37%MHEE) 7 BS54k
A 22 (32 mg). Fr. Ild £ Sephadex LH-20 ()
53 Fr. 11d1~11d3. Fr. 11d2 £ PHPLC (0.1% =%t
LIR-32% I EE) 43 B84k &9 14 (16 mg), Fr. 11d3
% PHPLC (0.1% =% LFR-46%H ) &5 &
¥ 21 (14 mg). Fr. lle & MCI H:faif, FEE-/K
(25%~65%) HHFEGEMAFE] Fr. 1lel~11e3. Fr. llel
2 H A5 AL B 17 (2.96 @) Fr. lle2 4 PHPLC
(0.1% =% L IR-40% H EE) /B39 23 (11
mg). Fr. IIf & MCI FE i, HEE-7K (20%~60%)
BREEBEML, 454 Sephadex LH-20 (FEE) /3 E5434k
&W11 (25 mg). Fr. llg £ ODS #:faif, FHEE-/K
(15%~65%) Hf fE e/ 24063 Fr. 11g1~11g3. Fr.
llgl & PHPLC (17%HEL) 7344 15 (43
mg). Fr.1lg2 4 PHPLC (50% 9 %) &b &4
3 (290 mg). Fr. 11g3 £ PHPLC (55%H %) 4315
&9 (12 mg). Fr. IIh K EL SIEE &
15730 mg).Fr. i 22 ODS #: (i, H E-7K (20%~
70%) FREEEVELSE & PHPLC (53%HEE) 43 B34k
H¥10 (12mg). Fr. Ik KH ELE G S0 &Y
4 (244 @), Fr. N RAFELGELRLEY) 6 (1.91
g). Fr. Ilm £ Sephadex LH-20 ( %), 454 PHPLC
(7% HED) 7 EREY 2 (7.7 mg).

IETEEERAL (Fro D) 22 D101 KFLI R LA 2, -
7K (0~60%) B B, 753 5 N4 Fr. la~1lle.
Fr. Illb 22 ODS H: i, HEE-/K (5%~40%) HE
VEMLAR 3 AN (Fro Hlbl~1Ib3). Fr. bl £
PHPLC (0.1% =% Z&-15% F i) 75151k &)
18 (20 mg). Fr. Illc 4 MCI ik, HEE-/K (15%~

65%) FREEVEBLASE] Fr. Illcl~Ilc3. Fr. lllcl &
PHPLC (0.1% =% ZMR-17% 1) &5t &9
12(28 mg), Fr. I1lc2 £ PHPLC(0.05% — #i £.1iZ-32%
HED) 7 EEAY 13 (11 mg). 11 (17 mg). Fr.
Ilc3 28 PHPLC (0.05% — 3 Z.F8-33% I iE) 7 %543
&4 19 (60.5 mg). Fr. llld £ ODS i, H
BE-7K (10%~60%) # BE G Bifs 3 ANt 4 (Fr. 1d1~
1d3), Fr. 111d2 £ PHPLC (0.05% =& Z.1%-33%
M) Bk E 7 (47mg). 8 (16 mg).
3 Hm%kE

W& 1. BEEKHA, H-NMR (500 MHz,
DMSO-d) d: 8.03 (2H, d, J = 9.0 Hz, H-2', 6'), 6.92
(2H, d, J = 9.0 Hz, H-3', 5), 6.44 (1H, d, J = 2.0 Hz,
H-8), 6.19 (1H, d, J = 2.0 Hz, H-6);: “*C-NMR (125
MHz, DMSO-dg) J: 146.8 (C-2), 135.6 (C-3), 175.8
(C-4), 156.1 (C-5), 98.1 (C-6), 163.8 (C-7), 93.4
(C-8), 160.6 (C-9), 103.0 (C-10), 121.6 (C-1'), 129.4
(C-2', 6", 115.4 (C-3', 5'), 159.1 (C-4). LA F¥i#i 5
SCRRAREREA —FY, A 1 el 2

& 2. KEEHA, 'H-NMR (500 MHz,
DMSO-de) d: 12.49 (1H, s, 5-OH), 8.07 (2H, d, J = 9.0
Hz, H-2', 6'), 6.94 (2H, d, J = 9.0 Hz, H-3, 5'), 6.80
(1H, d, J = 2.0 Hz, H-8), 6.43 (1H, d, J = 2.0 Hz, H-6),
5.08 (1H, d, J = 5.0 Hz, H-1"); *C-NMR (125 MHz,
DMSO-dg) d: 147.5 (C-2), 136.0 (C-3), 176.0 (C-4),
160.3 (C-5), 98.7 (C-6), 162.7 (C-7), 94.3 (C-8), 155.7
(C-9), 104.6 (C-10), 121.5 (C-1), 129.6 (C-2', 6'),
115.4 (C-3', 5'), 159.3 (C-4'), 99.9 (C-1"), 73.1 (C-2"),
77.1 (C-3"), 69.5 (C-4"), 76.4 (C-5"), 60.6 (C-6"). LA
¥ S ok A 0, e A 2 N
11 Z53-7-0-B-D- 7 & BT

WwEY 3: #EMmA, H-NMR (500 MHz,
DMSO-de) 6: 8.08 (2H, d, J = 9.0 Hz, H-2', 6'), 6.93
(2H, d, J = 9.0 Hz, H-3', 5), 6.45 (1H, d, J = 2.0 Hz,
H-8), 6.21 (1H, d, J = 2.0 Hz, H-6), 5.50 (1H, d, J =
5.0 Hz, H-1"); *C-NMR (125 MHz, DMSO-dg) &:
156.7 (C-2), 133.4 (C-3), 177.6 (C-4), 161.2 (C-5),
98.6 (C-6), 164.1 (C-7), 93.6 (C-8), 156.3 (C-9), 104.0
(C-10), 120.7 (C-17), 130.7 (C-2', 6'), 115.4 (C-3', 5'),
159.9 (C-4%), 108.0 (C-1"), 82.1 (C-2"), 77.1 (C-3"),
86.3 (C-4"), 60.8 (C-5"). LA L-#fi 5 kIR A
— M, W E A 3 Sl 251 3-O-a-L-FT A
B
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&Y 4. #HEAKAK, 'HNMR (500 MHz,
DMSO-dg) 5: 8.08 (2H, d, J = 9.0 Hz, H-2', 6'), 6.91
(2H, d, J = 9.0 Hz, H-3', 5'), 6.84 (1H, d, J = 2.0 Hz,
H-8), 6.46 (1H, d, J = 2.0 Hz, H-6), 5.65 (1H, brs,
H-1"), 1.13 (3H, d, J = 6.0 Hz, H-6"), 5.56 (1H, brs,
H-1"); “C-NMR (125 MHz, DMSO-dg) d: 157.2
(C-2), 133.7 (C-3), 177.8 (C-4), 155.9 (C-5), 98.4
(C-6), 161.6 (C-7), 94.6 (C-8), 160.8 (C-9), 105.6
(C-10), 120.5 (C-1’), 130.9 (C-2, 6'), 115.4 (C-3', 5'),
160.1 (C-4"), 99.3 (C-17), 70.2 (C-2"), 70.0 (C-3"),
71.6 (C-4"), 69.8 (C-5"), 17.8 (C-6"), 108.1 (C-1"),
82.1 (C-2"), 77.1 (C-3"), 86.4 (C-4"), 60.9 (C-5"").
DL $ie 5 cikapoE s A 50, s s 4
Ll 2513 -3-O-a-L-Bi R 1§ 5 -7-O-0-L- FR A= HE 1T

W& 5: ¥ (AT CFEE), 'H-NMR (500 MHz,
DMSO-dg) &: 8.08 (2H, d, J = 9.0 Hz, H-2', 6'), 6.93
(2H, d, J = 9.0 Hz, H-3', 5'), 6.82 (1H, d, J = 2.0 Hz,
H-8), 6.42 (1H, d, J = 2.0 Hz, H-6), 5.55 (1H, brs,
H-1"), 1.13 (3H, d, J = 6.0 Hz, H-6"); *C-NMR (125
MHz, DMSO-dg) 6: 147.3 (C-2), 136.0 (C-3), 176.0
(C-4), 160.3 (C-5), 98.8 (C-6), 161.4 (C-7), 94.3
(C-8), 155.7 (C-9), 104.6 (C-10), 121.5 (C-1'), 129.6
(C-2, 6'), 115.4 (C-3', 5), 159.3 (C-4'), 98.4 (C-1"),
70.0 (C-2"), 70.2 (C-3"), 71.6 (C-4"), 69.8 (C-5"),
17.8 (C-6"). _b-¥jud 5 ckii Rk —5,
SEEY 5 AL EY-7-0-a-L- R4

&Y 6: HAMAK, 'H-NMR (500 MHz,
DMSO-dg) 6: 12.60 (1H, s, 5-OH), 7.79 (2H, d, J = 9.0
Hz, H-2', 6'), 6.92 (2H, d, J = 9.0 Hz, H-3, 5'), 6.78
(1H, d, J = 2.0 Hz, H-8), 6.45 (1H, d, J = 2.0 Hz, H-6),
5.55 (1H, brs, H-1"), 5.12 (1H, brs, H-1""), 1.13 (3H,
d, J = 6.0 Hz, H-6"), 0.81 (3H, d, J = 5.5 Hz, H-6"");
BC-NMR (125 MHz, DMSO-dg) : 156.0 (C-2), 134.5
(C-3), 177.9 (C-4), 161.0 (C-5), 98.4 (C-6), 161.7
(C-7), 94.5 (C-8), 160.1 (C-9), 105.7 (C-10), 120.3
(C-1%, 130.6 (C-2', 6'), 115.4 (C-3', 5'), 157.7 (C-4'),
101.8 (C-1"), 70.2 (C-2"), 70.6 (C-3"), 71.6 (C-4"),
70.0 (C-5"), 17.8 (C-6"), 99.4 (C-1""), 70.1 (C-2"),
70.3 (C-3"), 71.1 (C-4""), 69.8 (C-5"), 17.4 (C-6"").
DL $iedi 5 cikapoE s A -5, s A 6
il 25 13-3,7- —-0-0-L- — B2 BT

&Y 7. #AKEK, 'H-NMR (500 MHz,
DMSO-dg) &: 12.60 (1H, s, 5-OH), 10.20 (1H, s,

4'-OH), 8.11 (2H, d, J = 9.0 Hz, H-2', 6'), 6.87 (2H, d,
J = 9.0 Hz, H-3', 5", 6.83 (1H, d, J = 2.0 Hz, H-8),
6.44 (1H, d, J = 2.0 Hz, H-6), 5.55 (1H, brs, H-1"),
5.43 (1H, d, J = 7.5 Hz, H-1""), 1.12 (3H, d, J = 6.5
Hz, H-6"); *C-NMR (125 MHz, DMSO-de) J: 156.8
(C-2), 133.4 (C-3), 177.7 (C-4), 161.6 (C-5), 98.4
(C-6), 160.7 (C-7), 94.5 (C-8), 156.0 (C-9), 105.6
(C-10), 120.7 (C-1’), 131.0 (C-2, 6'), 115.0 (C-3', 5),
160.7 (C-4), 101.5 (C-17), 71.2 (C-2"), 73.0 (C-3"),
67.9 (C-4"), 75.8 (C-5"), 60.2 (C-6"), 99.3 (C-1"),
70.0 (C-2'), 70.2 (C-3"), 71.6 (C-4""), 69.8 (C-5"),
17.9 (C-6"). b l-¥efis 5ok A5, i
YEAEY T 1L 25 -3-0-B-D-F FLHE-7-0-a-L-
AHET

&Y 8: MK, H-NMR (500 MHz,
DMSO-dg) &: 12.60 (1H, s, 5-OH), 10.22 (1H, s,
4'-OH), 8.08 (2H, d, J = 8.5 Hz, H-2', 6'), 6.89 (2H, d,
J = 85 Hz, H-3, 5), 6.83 (1H, brs, H-8), 6.45 (1H,
brs, H-6), 5.47 (1H, d, J = 7.0 Hz, H-1"), 5.55 (1H,
brs, H-1""), 1.12 (3H, d, J = 6.0 Hz, H-6""); *C-NMR
(125 MHz, DMSO-dg) &: 156.0 (C-2), 133.7 (C-3),
177.7 (C-4), 156.7 (C-5), 98.3 (C-6), 161.5 (C-7), 94.2
(C-8), 160.8 (C-9), 105.4 (C-10), 120.8 (C-1'), 131.0
(C-2', 6", 115.0 (C-3', 5'), 160.1 (C-4"), 101.0 (C-1"),
74.2 (C-2"), 76.4 (C-3"), 69.9 (C-4"), 77.5 (C-5"),
60.8 (C-6"), 99.3 (C-1""), 70.0 (C-2), 70.2 (C-3"),
71.6 (C-4""), 69.8 (C-5""), 17.9 (C-6""). LA _F-¥k# 5
IR A 5, e e 8 il Z5-3-
O-B-D -k e 7] %5 % -7-O-a-L- B2 HE 17 .

WwEY 9: MK, H-NMR (300 MHz,
DMSO-dg) J: 12.48 (1H, s, 5-OH), 7.67 (1H, d, H-2"),
7.54 (1H, d, J = 8.5 Hz, H-6"), 6.88 (1H, d, J = 8.5 Hz,
H-5), 6.40 (1H, brs, H-8), 6.18 (1H, brs, H-6);
BC-NMR (75 MHz, DMSO-dg) 6: 147.8 (C-2), 136.0
(C-3), 176.1 (C-4), 161.0 (C-5), 98.4 (C-6), 164.1
(C-7), 93.7 (C-8), 156.5 (C-9), 103.3 (C-10), 122.2
(C-1%), 115.8 (C-2), 145.2 (C-3"), 147.1 (C-4'), 115.3
(C-5"), 120.2 (C-6")- LA_F-¥edis 5 30ihipas A — 5,
WM EA A 9 I & .

&Y 10: EEHAK, H-NMR (500 MHz,
DMSO-dg) &: 12.49 (1H, s, 5-OH), 9.49 (1H, brs,
4'-OH), 7.72 (1H, d, J = 2.0 Hz, H-2"), 6.89 (1H, d, J =
8.5 Hz, H-5'), 6.79 (1H, d, J = 2.0 Hz, H-8), 6.42 (1H
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d, J = 2.0 Hz, H-6), 5.54 (1H, brs, H-1"), 1.13 (3H, d,
J=6.0 Hz, H-6"); *C-NMR (125 MHz, DMSO-ds) &
147.9 (C-2), 136.1 (C-3), 175.9 (C-4), 160.4 (C-5),
98.8 (C-6), 161.4 (C-7), 94.2 (C-8), 155.7 (C-9), 104.6
(C-10), 121.8 (C-1'), 115.6 (C-2'), 145.3 (C-3'), 147.5
(C-4%, 115.2 (C-5), 120.1 (C-6"), 98.8 (C-1"), 70.0
(C-2"), 70.3 (C-3"), 71.3 (C-4"), 69.8 (C-5"), 17.9
(C-6"). AbHud 5 cikii A — 5P, ke
&4 10 Fubt e 25 -7-0-a-L- R 2R

& 11: EEmA, 'H-NMR (500 MHz,
DMSO-dg) &: 12.61 (I1H, s, 5-OH), 9.72 (1H, s,
4'-OH), 7.62 (1H, brs, H-2), 6.85 (1H, d, J = 8.0 Hz,
H-5'), 6.79 (1H, d, J = 2.0 Hz, H-8), 6.43 (1H d, J =
2.0 Hz, H-6), 5.56 (1H, brs, H-1"), 5.47 (1H, d,J = 7.0
Hz, H-1""), 1.12 (3H, d, J = 6.0 Hz, H-6"); *C-NMR
(125 MHz, DMSO-dg) &: 156.0 (C-2), 133.6 (C-3),
177.6 (C-4), 160.8 (C-5), 98.4 (C-6), 161.6 (C-7), 94.2
(C-8), 156.6 (C-9), 105.6 (C-10), 121.0 (C-1'), 115.2
(C-2), 144.8 (C-3"), 148.6 (C-4'), 116.3 (C-5), 121.7
(C-6"), 98.4 (C-1"), 70.0 (C-2"), 70.2 (C-3"), 71.6
(C-4"), 69.8 (C-5"), 17.8 (C-6"), 100.7 (C-1"), 74.0
(C-2"), 76,5 (C-3"), 69.9 (C-4"), 77.6 (C-5""), 61.0
(C-6"). VA_E¥uHE 5cikio st A — 80>, ke
&Y 11 i Fz 2-3-0O-B-D-4 % B -7-0-0-L- fi 25
B

aEY 12: A, H-NMR (500 MHz,
DMSO-dg) J: 12.66 (1H, s, 5-OH), 6.94 (1H, s, H-2',
6), 6.74 (1H, d, J = 2.0 Hz, H-8), 6.45 (1H d, J = 2.0
Hz, H-6), 5.55 (1H, brs, H-1""), 5.23 (1H, brs, H-1"),
1.14 3H, d, J = 6.0 Hz, H-6""); *C-NMR (125 MHz,
DMSO-dg) &: 160.9 (C-2), 136.6 (C-3), 177.8 (C-4),
161.0 (C-5), 99.4 (C-6), 161.7 (C-7), 94.3 (C-8), 158.0
(C-9), 145.8 (C-10), 119.4 (C-1"), 108.0 (C-2'), 145.8
(C-3"), 136.6 (C-4), 145.8 (C-5"), 108.0 (C-6"), 102.0
(C-17), 70.0 (C-2"), 70.4 (C-3"), 71.6 (C-4"), 69.9
(C-5"), 17.5 (C-6"), 98.5 (C-1""), 70.2 (C-2""), 70.6
(C-3"), 71.3 (C-4'), 69.8 (C-5""), 17.9 (C-6"). LA L
Hl 5ok A Y, MU A Y 12 A
Wit £-3,7-0-0-L- 2B EF

&Y 13: K, H-NMR (500 MHz,
DMSO-dg) &: 12.61 (I1H, s, 5-OH), 9.72 (1H, s,
4'-OH), 7.70 (1H, dd, J = 8.0, 2.0 Hz, H-2'), 7.58 (1H,
brs, H-6'), 6.83 (1H, d, J = 8.0 Hz, H-5), 6.79 (1H, d,

J = 2.0 Hz, H-8), 6.43 (1H d, J = 2.0 Hz, H-6), 5.55
(1H, brs, H-1"), 5.40 (1H, d, J = 7.5 Hz, H-1""), 1.12
(3H, d, J = 6.0 Hz, H-6"); “C-NMR (125 MHz,
DMSO-dg) 6: 156.7 (C-2), 133.8 (C-3), 177.6 (C-4),
160.8 (C-5), 98.5 (C-6), 161.6 (C-7), 94.3 (C-8), 156.6
(C-9), 105.6 (C-10), 121.0 (C-1'), 115.2 (C-2'), 144.7
(C-3"), 148.6 (C-4'), 116.1 (C-5'), 122.1 (C-6'), 98.5
(C-17), 70.0 (C-2"), 70.1 (C-3"), 71.6 (C-4"), 69.8
(C-5"), 17.9 (C-6"), 101.7 (C-1), 71.2 (C-2), 73.1
(C-3"), 67.9 (C-4""), 75.8 (C-5""), 60.1 (C-6""). LA E
Bl 50 S A5, s e e 13 8
Hi iz 25-3-0-0-L- FR 2= H-7-0-B-D- - FLHHE

&Y 14: AEKHA, H-NMR (500 MHz,
DMSO-dg) &: 10.15 ( (1H, s, -COOH), 7.78 (2H, d, J =
8.5 Hz, H-2, 6), 6.81 (2H, d, J = 8.5 Hz, H-3, 5);
BC-NMR (125 MHz, DMSO-ds) 6: 167.5 (-COOH),
121.3 (C-1), 131.4 (C-2, 6), 115.1 (C-3, 5), 161.8
(C-4). bh-¥df 5 ckipoE A — 5, Wk Ei
) 14 T FRFER R .

&% 15: AH A, 'H-NMR (500 MHz,
DMSO-dg) 6: 12.23 (1H, s, -COOH), 9.59 (1H, s,
3-OH), 9.20 (1H, s, 4-OH), 7.34 (1H, brs, H-3), 7.29
(1H, d, J = 85 Hz, H-7), 6.78 (1H, d, J = 8.5 Hz,
H-6); *C-NMR (125 MHz, DMSO-ds) &: 167.2
(-COOH), 121.6 (C-1), 116.5 (C-2), 144.8 (C-3),
150.0 (C-4), 115.1 (C-5), 121.8 (C-6). LA F¥i#i 5
BRI IE A —F, % et a 15 MR LKL .

&y 16: A, H-NMR (500 MHz,
acetone-dg) o: 8.33 (1H, s, OH), 7.59 (2H, m, H-2, 6),
6.91 (1H, d, J = 8.5 Hz, H-5), 3.91 (3H, s, -OCHs);
BC-NMR (125 MHz, acetone-dg) J: 167.6 (-COOH),
123.0 (C-1), 113.6 (C-2), 148.1 (C-3), 152.1 (C-4),
115.6 (C-5), 124.9 (C-6), 56.4 (-OCHs). LA F¥E 5
SRR A B, WS E A 16 NEHR.

& 17: A A, H-NMR (500 MHz,
acetone-ds) o: 13.65 (1H, s, 6-OH), 6.28 (1H, d, J =
2.0 Hz, H-3), 6.13 (1H, d, J = 2.0 Hz, H-5), 5.06 (1H,
d, J = 5.0 Hz, H-1'), 3.80 (3H, s, -OCH3), 2.66 (3H, s,
H-8): *C-NMR (125 MHz, acetone-dg) J: 105.9 (C-1),
160.6 (C-2), 93.4 (C-3), 165.56 (C-4), 95.0 (C-5),
165.46 (C-6), 203.4 (C-7), 33.0 (C-8), 100.7 (C-1),
73.1 (C-2), 77.3 (C-3), 69.7 (C-4"), 76.8 (C-5"),
60.7 (C-6"), 55.5 (-OCHa3). LA %45 5 SCiik 4R i 3
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A 5B, % e (A 17 A pleoside.

& 18: AEH A, 'H-NMR (500 MHz,
acetone-dg) 0: 12.81 (1H, brs, -COOH), 7.21 (2H, s,
H-2, 6), 5.12 (1H, d, J = 5.0 Hz, H-1), 3.81 (6H, s,
-OCH3): C-NMR (125 MHz, acetone-dg) &: 167.0
(-COOH), 1256 (C-1), 107.4 (C-2), 152.2 (C-3),
138.3 (C-4), 152.2 (C-5), 107.4 (C-6), 101.9 (C-1)),
74.1 (C-2'), 76.6 (C-3'), 69.9 (C-4"), 77.3 (C-5'), 60.8
(C-6"), 56.3 (-OCHa). LA b % ¥ 5 STk ik i 5 A —
F, et 18 N T H IR AN

&Y 19: A A, H-NMR (500 MHz,
CD40D) d: 6.73 (2H, s, H-2, 6), 6.62 (1H, d, J = 16.0
Hz, H-7), 6.31 (1H, m, H-8), 4.37 (1H, d, J = 7.5 Hz,
H-1, 3.85 (3H, s, H-10, 12), 3.76 (3H, s, H-11);
B3C-NMR (125 MHz, CD;0D) &: 1345 (C-1), 105.2
(C-2), 154.7 (C-3), 139.1 (C-4), 154.7 (C-5), 105.2
(C-6), 133.8 (C-7), 126.5 (C-8), 70.8 (C-9), 56.7
(C-10, 12), 61.3 (C-11), 103.5 (C-1), 75.3 (C-2"), 78.3
(C-3"),71.9 (C-4"), 78.1 (C-5"), 63.0 (C-6"). VA L-¥idli 5
IR ER A -, WY ELAY 19 K
juniperoside.

A 20: FEEMRY), "H-NMR (500 MHz,
CDCly) &: 7.64 (1H, dd, J = 8.5, 2.0 Hz, H-6), 7.55
(1H, d, J = 2.0 Hz, H-2), 6.94 (1H, d, J = 8.5 Hz, H-5),
4.35 (2H, q, J = 7.2 Hz, H-8), 3.94 (3H, s-OCHa);
BC-NMR (125 MHz, CDCl) 6: 124.3 (C-1), 111.9
(C-2), 146.3 (C-3), 150.1 (C-4), 114.2 (C-5), 122.9
(C-6), 166.6 (C-7), 60.9 (C-8), 14.5 (C-9), 56.3
(C-10). VA F¥d 5cmiifiE seA 5B, wkE
WA 20 9 4-F3FE-3-F A K FR R 2T

& 21 A AK, H-NMR (500 MHz,
acetone-dg) o: 8.22 (1H, d, J = 15.8 Hz, H-4), 6.68
(1H, d, J = 15.8 Hz, H-5), 5.81 (1H, s, H-2), 3.97 (1H,
dd, J = 7.5, 3.0 Hz, H-8a), 3.67 (1H, d, J = 7.5 Hz,
H-8'b), 2.85 (1H, d, J = 17.5 Hz, H-3'a), 2.76 (1H, dd,
J =175, 2.5 Hz, H-5%), 2.43 (1H, dd, J = 17.5, 2.5
Hz, H-3'), 2.36 (1H, dd, J = 17.5, 2.5 Hz, H-5'),
2.13 (3H, d, J = 1.0 Hz, H-6), 1.12 (3H, s, H-7’), 1.05
(3H, s, H-9): C-NMR (125 MHz, acetone-dg) o:
166.9 (C-1), 1185 (C-2), 150.9 (C-3), 131.7 (C-4),
133.9 (C-5), 20.9 (C-6), 82.5 (C-1'), 86.7 (C-2'), 53.5
(C-3"), 207.6 (C-4"), 52.7 (C-5'), 49.0 (C-6), 19.3
(C-7", 77.8 (C-8"), 15.5 (C-9"). LA EH¥E 5 ikikiE

A, s AY 21 N R

& 22: AEHA, 'H-NMR (500 MHz,
acetone-dg) o: 7.90 (1H, d, J = 16.0 Hz, H-4), 6.37
(1H, d, J = 16.0 Hz, H-5), 5.82 (1H, s, H-8), 5.75 (1H,
s, H-2), 2.53 (1H, d, J = 16.8 Hz, H-10h), 2.15 (1H, d,
J = 16.8 Hz, H-10a) 2.05 (3H, s, H-15), 1.90 (3H, d,
J = 1.0 Hz, H-14), 1.07 (3H, s, H-12), 1.03 (3H, s,
H-13); *C-NMR (125 MHz, acetone-dg) o: 167.1
(C-1), 118.6 (C-2), 163.1 (C-3), 128.8 (C-4), 138.4
(C-5), 80.0 (C-6), 151.1 (C-7), 127.4 (C-8), 197.4
(C-9), 50.4 (C-10), 42.3 (C-11), 19.2 (C-12), 236
(C-13), 24.7 (C-14), 21.3 (C-15). LI _E#¥E 5 kIR
AT, WA 22 NIBER .

&Y 23: AMEKHA, H-NMR (500 MHz,
acetone-dg) J: 4.36 (1H, d, J = 8.0 Hz, H-1), 4.25,
4.63 (2H, d, J = 11.0 Hz, H-7), 2.42 (2H, t, J = 6.35
Hz, H-6), 1.82 (2H, t, J = 7.0 Hz, H-5), 1.80 (3H, s,
C-8), 1.22 (3H, s, C-9), 1.21 (3H, s, C-10); “C-NMR
(125 MHz, acetone-dg) d: 199.6 (C-1), 135.5 (C-2),
158.5 (C-3), 36.9 (C-4), 35.7 (C-5), 39.1 (C-6), 27.6
(C-9), 27.8 (C-10), 12.5 (C-8), 66.8 (C-7), 104.5
(C-1), 75.7 (C-2), 78.4 (C-3'), 72.7 (C-4'), 79.0
(C-5%),63.9 (C-6). LA FHdls 5 cikian e A — 57,
s E L A1) 23 SN jasminoside E.

aw 24 At A, H-NMR (500 MHz,
CDCly) 8: 7.27 (2H, d, J = 8.5 Hz, H-2, 6), 7.24 (1H,
s, H-6"), 7.13 (1H, s, H-2"), 6.81 (2H, d, J = 8.6 Hz,
H-3, 5), 6.75 (1H, d, J = 8.0 Hz, H-5'), 6.36 (1H, dd,
J=15.7, 1.5 Hz, H-4'), 6.08 (1H, m, H-3'), 5.07 (1H,
d, J = 8.8 Hz, H-7), 3.39 (1H, m, H-8), 1.85 (3H, dd,
J=6.6, 1.5 Hz, H-9'), 1.38 (3H, d, J = 6.8 Hz, H-9);
BC-NMR (125 MHz, CDCly) &: 131.5 (C-1), 127.9
(C-2, 6), 115.6 (C-3, 5), 158.4 (C-4) 92.8 (C-7), 45.3
(C-8), 17.9 (C-9), 130.9 (C-1'), 120.9 (C-2), 132.9
(C-3"), 155.8 (C-4), 109.4 (C-5'), 126.5 (C-6'), 130.9
(C-7"), 123.2 (C-8'), 18.5 (C-9"). DL _E¥¥E 5 kiR
A —F, e &) 24 9 conocarpan.

A 25: (SR E A A7, 'TH-NMR (500
MHz, CDCl3) 8: 6.17 (1H, s, H-4), 1.16 (3H, s, H-19),
0.93 (3H, d, J = 6.5 Hz, H-21), 0.85 (3H, t, J = 7.0 Hz,
H-29), 0.83 (3H, d, J = 7.0 Hz, H-26), 0.81 (3H, d, J =
7.0 Hz, H-27); C-NMR (125 MHz, CDCls) 6: 35.7
(C-1), 34.0 (C-2), 202.4 (C-3), 125.6 (C-4), 161.2
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(C-5), 199.6 (C-6), 47.0 (C-7), 34.1 (C-8), 51.2 (C-9),
40.0 (C-10), 21.1 (C-11), 39.3 (C-12), 42.7 (C-13),
56.7 (C-14), 24.1 (C-15), 28.2 (C-16), 56.1 (C-17),
12.1 (C-18), 17.7 (C-19), 36.2 (C-20), 18.9 (C-21),
34.0 (C-22), 26.3 (C-23), 46.0 (C-24), 29.4 (C-25),
19.2 (C-26), 20.0 (C-27), 23.3 (C-28), 12.0 (C-29). LA
RO S SRR E R A ), W A 25
NS -4-45-3,6- 1 .

&Y 26: @R, %1845 . 'TH-NMR
(500 MHz, CDCls) §: 5.72 (1H, s, H-4), 1.18 (3H, s,
H-19), 0.92 (3H, d, J = 6.5 Hz, H-21), 0.85 (3H, t, J =
7.0 Hz, H-29), 0.83 (3H, d, J = 7.0 Hz, H-26), 0.81
(3H, d, J = 7.0 Hz, H-27); “C-NMR (125 MHz,
CDCls) 8: 35.7 (C-1), 34.0 (C-2), 199.7 (C-3), 123.9
(C-4), 171.7 (C-5), 33.0 (C-6), 32.2 (C-7), 35.7 (C-8),
54.0 (C-9), 38.8 (C-10), 21.2 (C-11), 39.8 (C-12), 42.6
(C-13), 56.1 (C-14), 24.3 (C-15), 28.3 (C-16), 56.2
(C-17), 12.1 (C-18), 17.5 (C-19), 36.3 (C-20), 18.9
(C-21), 34.0 (C-22), 26.3 (C-23), 46.0 (C-24), 29.4
(C-25), 19.9 (C-26), 19.2 (C-27), 23.3 (C-28), 12.1
(C-29). L -¥if 5 Chrifig s A 5, e
AW 26 5 K -4-J-3-1 .

&y 27 At A, H-NMR (500 MHz,
CDCls) 8: 5.72 (1H, brs, H-4), 5.10 (1H, g, J = 6.7 Hz,
H-28), 1.59 (3H, d, J = 6.8 Hz, H-29), 1.16 (3H, s,
H-19), 0.98 (3H, s, H-27), 0.97 (3H, s, H-26), 0.94
(3H, d, J = 6.6 Hz, H-21), 0.71 (3H, s, H-18);
BC-NMR (125 MHz, CDCl;) 6: 359 (C-1), 34.1
(C-2), 199.7 (C-3), 123.9 (C-4), 171.7 (C-5), 33.1
(C-6), 32.2 (C-7), 36.1 (C-8), 54.0 (C-9), 38.8 (C-10),
21.2 (C-11), 39.8 (C-12), 42.6 (C-13), 56.2 (C-14),
24.3 (C-15), 28.1 (C-16), 56.1 (C-17), 12.1 (C-18),
17.6 (C-19), 36.3 (C-20), 18.9 (C-21), 35.8 (C-22),
29.8 (C-23), 146.0 (C-24), 31.6 (C-25), 28.3 (C-26),
28.8 (C-27), 116.7 (C-28), 12.9 (C-29). LA F¥#5 53¢
MR OE A -5, kA 21 N 24
ethylcholesta-4,24(28)Z-lien-3-one.
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