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Chemical constituents from Hedysari Radix

WU Yangyang, LI Jianglong, BAI Yuwei, YANG Zhigang
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Abstract: Objective To investigate the chemical constituents and anti-inflammatory activity of Hedysari Radix. Methods
Separation and purification were carried out using chromatographic techniques such as silica gel, ODS, HPLC and recrystallization.
The structure of the compounds was identified using spectroscopic methods such as MS and NMR and in combination with literature
data, and anti-inflammatory activity was evaluated using the lipopolysaccharide induced in vitro inflammatory model of RAW264.7
mouse monocyte-macrophage cells. Results A total of 47 chemical constituents were isolated and identified from ethyl acetate site
of Hedysari Radix, namely: daidzein (1), calycosin (2), formononetin (3), 6"-O-acetylononin (4), 6,3-dimethoxy-7,5"-
dihydroxyisoflavone (5), 4',7-dihydroxyflavone (6), (—)-medicarpin (7), 11b-hydroxy-11b,1-dihydromedicarpin (8), sulfurein (9), p-
coumaric acid (10), 3,4-dimethoxycinnamic acid (11), 3,4,5-trimethoxycinnamic acid (12), methyl 3,4,5-trimethoxycinnamate (13),
ferulic acid (14), methyl ferulate (15), hexadecyl ferulate (16), methyl o-feruloyloxypalmitate (17), linoleyl ferulate (18), oleyl ferulate
(19), octacosanol ferulate (20), E-p-coumaryl alcohol y-O-methyl ether (21), 5-allyl-2,3-dimethoxyphenol (22), (-)-syringaresinol (23),
(-)-dehydrodiconiferyl alcohol (24), (-)-balanophonin (25), mycophenolic acid (26), methyl mycophenolate (27), B-sitosterol (28), -
Sitosterol palmitate (29), stigmast-4-en-3-one (30), betulin (31), betulinic acid (32), lupeol (33), 4-hydroxybenzaldehyde (34), 4-

Yok HER: 2024-04-07

HE&UE: HNARHITRITE (22CX8NA003); Hil# 245 B i # R RHFIE  (2020GSMPA-KL11, 2024GSMPA-KL08)
EZ RN REFE (1998—), 5, WiLifFsiE, WFERRAWAEMHIC. E-mail: 319029746@qq.com

«BEEEE: EN, B8, LS, NFERAZMFR S E-mail: yangzg@lzu.edu.cn



* * ﬁ 20244510 A $55% B 193  Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 19

* 6483 °

hydroxybenzoic acid (35), methyl 4-hydroxybenzoate (36), vanillin (37), vanillic acid (38), 3,4,5-trimethoxybenzoic acid (39), stearic

acid (40), methyl stearate (41), monopalmitolein (42), uracil (43), niacinamide (44), (-)-2-(2-hydroxy propanamido) benzamide (45),

dibutyl terephthalate (46), abscisic acid (47). In the anti-inflammatory activity evaluation assay, compounds 6, 7, 9, 14, 21, 24, 25, 46
showed inhibitory effects on NO production. Conclusion Compounds 1,4, 5, 8—12, 15, 17—22, 24—27,29—31,34—37,39, 44—

47, totaling 31 compounds, were isolated from Hedysari Radix for the first time. Among them, compound 17 was isolated from nature

for the first time and its NMR data were supplemented. In addition, compounds 7, 24, and 25 showed significant inhibition of NO and

better anti-inflammatory activity compared to the positive control quercetin (20 pg/mL) at the same concentration.

Key words: Hedysari Radix; anti-inflammatory activity; medicarpin; methyl o-feruloyloxypalmitate; dehydrodiconiferyl alcohol;

balanophonin

A NER MY 2 P 5 W K Hedysarum
polybotrys Hand. -Mazz. [P F54R, PHiE. BH, B
BANVSFHPE BRI FIKE M ARSI )
R, WRFLEATAEZT7. BMERE. PN E.
S L A I3 R SRR o 20 R m) LT (A
FAEED): “HAEE, HEEBMAY P 4KE
BEA 2. mEE. RANRE. =k KR
SRSy, BADUR . RN PUME. PR
EFZTIAE P DL RN 3 2 JFORH 20 IR
ATATRITREZ 1. OFERIRERE. B, ER
ST AL I 5T E B A T T AL SR A H 2
B, X H AN AR R I L

R T SR Hb i BT R 2 EEAE H Y o A, {2
BELLRC BRI A A, ASHT FURT 208 80% F iE 4R
B I BE TR CBEAALEEAT R T, 0 B e T 47 A4
WE, 5 ARG HE TG (daidzein, 1), BEFHE
fil (calycosin, 2). TZHN{tz (formononetin, 3).
6"-O- LR FETEARAE L (6"-O-acetylononin, 4). 6,3
T IE-7,5- TR B Rl (6,3-dimethoxy-7,5"-
dihydroxyisoflavone, 5). 7,4- " ¥:3L Bl (4'7-
dihydroxyflavone , 6 ). (-)- £ il K K [(-)-
medicarpin, 7], 11b-$22E-11b,1- ~ S £ HEH &K
(11b-hydroxy-11b,1-dihydromedicarpin, 8). fifii 544
% (sulfurein, 9). XFRIEWHERR (p-coumaric acid,
10). 3.4- —HEIEPHERR (3,4-dimethoxycinnamic
). 345 = HFHENER (345
trimethoxycinnamic acid, 12). 3,4,5-=H &I A
TR HEE (methyl 3,4,5-trimethoxycinnamate, 13). i
BEIR (ferulic acid, 14). FIIEEER H I (methyl ferulate,
15). BZRER 1 /NEElE (hexadecyl ferulate, 16). il
B ML A 2L KR R Y R ( methyl o-feruloyloxy-
palmitate, 17) FiTZE[ER W3 B (linoleyl ferulate, 18D
P BRRRIMEE Coleyl ferulate, 19). PUZEMR — 1+ \F%
fig Coctacosanol ferulate, 20). E-p-# 5.HE LMk (E-

acid ,

p-coumaryl alcohol y-O-methyl ether, 21). 5-JfiPA2E-
2,3- AR (5-allyl-2,3-dimethoxyphenol ,
22), (-)-TH&HNEZHE [(-)-syringaresinol, 23]\ (—)-2
S XFAFAEE [(—)-dehydrodiconiferyl alcohol, 24].
(-)- I #K 7 [(—)-balanophonin , 25] . % M &
( mycophenolic acid, 26). % Ml H g (methyl
mycophenolate, 27). B-%F B (B-sitosterol, 28).
B-1+ &S BEARHEEREE (B-sitosterol palmitate, 29). &
$-4-J#5-3-] (stigmast-4-en-3-one, 30). [IAEARHEE
(betulin, 31). HHEAERR (betulinic acid, 32). ¥l
oM Clupeol , 33 ). X ¥ Bk ok H & ( 4-
hydroxybenzaldehyde , 34 ). X2 2 K H R (4-
hydroxybenzoic acid, 35). XJ &% 2K H R H fig
(methyl 4-hydroxybenzoate, 36). [ (vanillin,
37). FHER (vanillicacid, 38). 3,4,5-=HI4IEH
& (3,4,5-trimethoxybenzoic acid, 39). fifi JRFR
(stearic acid, 40). fifl [5H2 H I (methyl stearate, 41).
FREFE TR H M8 (monopalmitolein, 42). JREENE
(uracil, 43). JHEENZ (niacinamide, 44). (-)-2-(2-
OV OBE % &) K OH Bt i [(—)-2-(2-hydroxy
propanamido) benzamide, 45]. XA ~HEE T I
(dibutyl terephthalate, 46). & EZ (abscisic acid,
47). EHIRMNL TSR3 31 MUEE, 7l
AW 1. 4. 5. 8~12. 15, 17~22, 24~27, 29~
31. 34~37. 39, 44~47. H, (LEW 17 NE R
MERF B, X EAT T/ 18
PLRIEVEPE SIS, (B 6. 7. 9. 14, 21,
24, 25, 46 XF NO A BAMHIERH, Hh, G
Yo7, 24. 25X NO HEAT W& MsEH, HARY
TR I 1 o
1 UEEMH

Newstyle™-NP700 =} fill 2 8 iy R AR (35 A
(TLHPFR); COSMOSIL 5C5-MS Tl 4 7 2 i
(250 mm X 10 mm, 10 um, Nacalai tesque, Inc.);
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COSMOSIL 5Cs-m NAP il % 8 (4 (250 mm X
10 mm, 10 um, Nacalaitesque, Inc.); AVANCE AV
11-400 ZREILIRPEA (B A& A F]); SGW-
531 & HBNIEA CHACBYDEARATD; wE
FEOIEE R (100~200. 200~300 H, 7Sk
TAHRATFD; ODS A ik (75C 13-OPN, 50 pum,
Nacalai tesque, Inc.); HSGFass 18 JZ (0 18 A I Pl il A
W E T TR Al &k BT
B Il HEE. CRE NS HTa.

ZLECT 2020 4F 11 A AHIRA R TEE, |
LN KL E G ENZER S e NG RHEY 2 7 A
T 1< H. polybotrys Hand.-Mazz. IR
2 hk
21 REES5SEH

FRELCTHR G AT EE 8.7 kg, BURE, 10 fAFR K
80% F BRI, #AFEI 2h, HE 3K, &3
Ve, DR BT TR, Aok S, FEEIR
CBEREEL, 1R LB RGN (84.85 g).

IR L BE BT, RS RE (i, A i k-
g 2.1 (100 © 0—0 : 100D BREZEVEML, 23] 13 M
4y (Fr. A~M).

Fr. A (10.8 g) &HREMHE IS, i HE- 7 I 5
2t (100 : 0—0 : 100) BEEEYEN, 152 Fr. A1-A9.
Fr. A2 (4.5 g) %4 ODS A faif, HEE-/K (70 :
30—100 : O)BHFEVEME, 435 Fr. A2A~A2F. Fr. A2F
AT, DUATHEE-BE TR CRRE 45 o, S
Y41 (300mg). Fr.A3 (1.2g) FELHHTH,
U6, DUATMEE-BEIR QRS E 45, 35 40 (232
mg). Fr. A3 JEWIKYE, 4 ODS FEfait, HEE-/K
(70 : 30—100 : 0) BREEHEML, 193] Fr. A3A~A3G:
Fr. A3B (326.8 mg) &Ml & AH A1 (76% F B,
BELAY) 46 (69.8 mg, tr=18.0min). Fr.A4 (1.5
g) £ ODS H:fail, HEE-/K (70 1 30—100 : 0) H
FEVERL, 9% Fr. AAA~A4G. Fr.Ad4A (60mg) 4
AR EIE (60%HEE), 1525 22 (16.9
mg, R=11.6 min). Fr. A4E (72 mg) FA 45T
H, CAEEER MR- EEE S, BAY 33 (120
mg). Fr.A4F (7423 mg) AL, LiAim-
PSR O e E gk, 1940664 30 (14.1 mg). Fr. A6
(1.1 g) & ODS i, HE-KHS (70 :
30—100 @ OOFHEEBEML, 793 Fr. A6GA~AG6F. Fr. A6D
(417 mg) FAELE M, CAESIR £ 05-F I 45 0,
H4bE9 20 (30.6mg). Fr. A6D JEWKRYE, 42

#% HPLC (97%HEE), 1HEE%) 18 (43.7 mg,
tr=12.7 min). Fr. A7 (725 mg) £ ODS H: i,
FEE-/K RS (70 0 30—100 : 0) BEREEVEME, 752 Fr.
ATA~ATH. Fr. A7TA 24 % HPLC (60%HE),
HREEY) 21 (2.0 mg, ®R=7.2min).

Fr. B (2.1 g) %4 ODS fEfaif, HEL-/K (60 :
40~100 : 0O BHFEBEML, 193] Fr. BI~B8. Fr. Bl
(251 mg) FHELEEITH, LU JHEE-BE IR £ 6 H 45
fh, BEMLEY 29 (8.8mg). Fr.B4 (751 mg) &
ODS HE: i, FIfE-7K (20 : 80—100 : 0) KA Fef,
53 Fr. BAA~BA4F . Fr. BAF 2421414 HPLC (92%
B, BEMEY 16 (141 mg, R=37.0min) £l
19 (59.3mg, ®R=232min). Fr.B5 (453mg) HH
AT, DAATHEE-BEER C PR E A, S EIEY
28 (62.5 mg),

Fr.C (8.0g) ZRERAEEIL, £y EE-BE AR £ 5
(100 : 0—0 : 100> BHEEBEML, 152 Fr.C1~C9. Fr.
C1(1.1g)% ODS H: ik, FEE-7K (40 © 60—100 :
0) BEEEVERL, 755 Fr. CIA~CI1L. Fr.C1C £k
#% HPLC (18%Zfi5), REILEY) 34 (207 mg, r=
13.2min) 137 (19.2mg, =164 min). Fr.CID
2114 HPLC (25% M), HEAEY 15 (34.7
mg, rR=47.1 min). Fr. CIE Z:3#i% HPLC (37%
OB, /R AEY 7 (541 mg, trR=41.2 min) F
13 (45.5mg, R=33.2min). Fr. C11 {45 45 M i,
DASTR £ 16-F I B 45, 15 246640 31 (10.1 mg)
Fr. C1J 24| % HPLC (83%Z %), fHE1Mb &9 17
(103 mg, ®rR=31.4min). Fr.C7 (2.1 g) ZHERKE
i, S hE-FEE (100 © 0—0 © 100) BAEEBEML,
53 Fr. CTA~C7D. Fr. C7TA (1.3 g) &AM
B, A HkE-FEE (100 1 00 100) KRB,
53 Fr. CTA1~C7A5. Fr. CTAl (438mg) W45
e b, DABEER ZB8-HREE 45, REEY) 32
(15.1 mg),

Fr. E (7.5 g) SRERAEENE, & W bh-H i
(100 : 0—0 : 100) BHEEEYENL, 753 Fr. E1~E7. Fr.
E4 (1.2 g) 4 ODS FE i, FEE-7K (30 © 70—100 :
0) BREEVEML, 5% Fr. EAA~EA4G. Fr. E4G T4
s BT, DABSIER B8 - REE 45, REEY) 42
(8.0mg). Fr. E4G JEWRMK4s, 214 HPLC (72%
HEE), H1bE% 3 (289 mg, ®r=12.8 min).

Fr.F (4.7g) SRERAEEIE, £y BE-BE iR L
(100 : 0~0 : 100> BREFEHENL, 4533 Fr. F1~F7. Fr.
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F4 (1.9 g) %4 Sephadex LH-20 A: %438y, —&H
Fi-HlE (50 500 SEEEYEML, 193] Fr. FAA~F4B.
Fr. F4A (0.8 g) % ODS F:tail, FEE-/K (50 :
50—100 : 0) FHAELEML, 793 Fr. FAA1~F4A8. Fr.
FAA2 (80.5mg) £ % HPLC (70%H i), 153
&1 (102 mg, ®=19.6 min). Fr.F5 (0.7 g)
2 ODS F: i35, HEE-/K (50 1 50—100 @ 0)
BEREVEML, 753 Fr. FSA~F5F. Fr. F5B (105 mg)
214 HPLC (60%HEE), BELEY 2 (11.0
mg, R=17.6min) 18 (15.2mg, ®=19.9 min),

Fr. H (2.1 g) &@fERAEEE, & x-HEE
(100 : 0—0 : 100D FAEEPEML, 193] Fr. HI~H7. Fr.
H4 (531 mg) £ ODS t:aif, HEE-/K (30 :
70—100 : 0) BREEVEML, 733005 Fr. HAA~H4H.
Fr. H4C (51 mg) Z&:Hil#& HPLC (30%Zf5), 1%
FItb &5 (10.1 mg, ®R=16.4 min). Fr. HS (486
mg) % ODS M, HEE-7K (40 : 60—100 : 0)
BEEEVEML, 1530%i4> Fr. HSA~H5G. Fr. H5B (42
mg) £ 24 HPLC (9%Z1E), 24 35(7.5
mg, R=15.4min),

Fr.J (3.0 @) RER A 3, £y - R (100 -
0—0 : 100> BHFEEBEML, 132 Fr.J1~J9. Fr.J4
(70.4 mg) ZY:Hil% HPLC (76%HED, 18E14bE
)27 (11.9mg, r=8.4min). Fr.J7 (2.5g) & ODS
FEhi, FEE-/K (30 0 70—100 : 0) BAEEGEML, 75
FJ 4> Fr. JTJA~JTL. Fr. JTA (120 mg) 234
HPLC (16%ZE), 2EHLEY 38 (27.2mg, k=
10.6 min). Fr.J7B (95mg) £ % HPLC (28%
), B3MEY 23 (15.0 mg, ®=14.9 min).
Fr.J7C (43 mg) Z:4il# HPLC (25%4 i), 153
&% 6 (8.3 mg, tr=16.2min). Fr.J8 (800.0 mg)
2 ODS FEHE, HEE-/K (301 70—100 : 0) B
Yelii, 5213 Fr. JSA~IJ8H. Fr.J8A (94mg) &
il 44 HPLC (20%ZJiE), 33116447 10 (9.8 mg,
k=119 min).

Fr.K (4.7 g) ZRERAFEE, £ EE-pi i 25
(100 : 0—0 : 100> BHFEBEML, 1335 Fr. K1-K9.
Fr.K3 (288.3mg) & ¥:iill#% HPLC (24%Z4Mi5), 15
FHbEY 12 (148 mg, ®r=24.2min). 36 (5.3 mg,
rR=16.3min) F139 (6.3mg, xr=13.9min). Fr.K5
(321.6 mg) 4344 HPLC (28%Z.M%), HEItb&
Y11 (6.0 mg, ®=13.0 min). 26 (21.7 mg, tr=
24.6 min) 147 (2.5mg, (k=14.2min). Fr. K6 (0.9

g) £ ODS H:tik ey, FEE-/K (30 0 70~100 :
0) BEEPENL, 5% Fr. KGA~K6I. Fr.K6B (95mg)
224 % HPLC (20%40), HELEY) 14 (22.0
mg, ®R=13.8min). 24 (7.7mg, ®x=19.4min) I
25 (5.8mg, ®"=43.1min). Fr.K6C (50mg) £t
#% HPLC (30%Zfi5), H2IWEY 9 (3.9 mg, r=
109 min). Fr.K7 (723mg) £ ODS #:{tifh/rg], H
BE- KR4 (30 0 70100 © 0) BAEEPLL, 5515 Fr.
K7A~K7J. Fr. K7A (106.8 mg) £ % HPLC (11%
M), B2 EY 45 (43 mg, ®R=21.7min).

Fr. L (3.1 g) kA, —&F k- F
(100 : 0—0 : 100) BHEEEYEMNL, 733 Fr. L1-L6. Fr.
L4 (976 mg) %4 ODS i, HEL-/K (20 :
80—100 : O BHEBEML, /53] Fr. LAA~LAC. Fr. LAC
(74.8 mg) £ ODS i, HEE-7K (30 : 70100 :
0) BHEVEM, 753 Fr.L4C1~L4C5. Fr.L4C3 (15
mg) 21l % HPLC (60%F i), 331547 4 (6.7
mg, R=13.2min),

Fr. M (1.6 g) &AM O, — & -
(100 : 0—0 : 100) BEFELEML, 153 Fr. M1-M3. Fr.
M1 (200 mg) % ODS ki, HEE-/K (30 :
70—100 : 00 BEEEPENL, 53] Fr. MIA~MID. Fr.
MIA (55mg) 434l & HPLC (1%FE), 53t
A1 43 (4.6mg, ®R=72min) 44 (120mg, &=
9.4 min),

22 IMREMENE

KHIEZ FE (lipopolysaccharide, LPS) i 5]
RAW264.7 /NS 1% B M2 P AR A b 98 E A Y 33047 Bt
R

SR MTT SE56G 7 B4k A0 40 M vs o (g2,
BB KU RAW264.7 21, LA 1.0 X 105 AN/4L
PR 96 FLH, AFFL 200 pL, 9EE 4 h F40H00G
BE, FEMZADMAZRREIRER 10, 20, 40 pg/mL [1)
&Y, SaxBAEAAMY), %E 4455, WE
24 hJ5, 3% 100 pL E3EIFMIA 10 uL ) MTT, Ji
[0l CO, B5FRM kS E 4 h, N 100 pL =Kk
W, BWEAR, T 570 nm FIEROLE (4 1H,
IR A Rt H A A E 2

MMWAFETE R =A walA e

KA NO A i) S50 VEAN 46 & P e 98 7
P, B S K RAW264.7 4Hf, DL 1.0X10°
AL T 96 FLIR, AL 200 pL, WFE 4 h £548
FRLU B , A 5 LN 8 R B A 10, 20+ 40 pg/mL
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MAAEY), PHYEAIIANAREIRE N 20 pg/mL 1)
iR 25, S ERTRRAAINZ, BB N2 ik
BN 1 pg/mL B LPS, 4324 0.5h J&, &b 4R BH %
HIMNKFERE N 1 ug/mL 1 LPS, WH 24 h,
HY_E3/ 100 pL, B Griess 7], 10 min 5T 540
nm FJE 4 {H.

NO MIHI TR =(A s —A ra)/(4 sn—A sevm)
3 R
31 HMEFE

WEM17: AR, moPRE Rz s
YIHIHE Sy 138 U N m/z 485.287 2 [M~+Nal*, (5
4N 485.2874), ity BC-NMR HdE M 5138
N C7H4Og. {E TH-NMR i (£ 1), 745 14
ABX %%t 6u7.07 (1H, dd, J = 8.2, 2.0 Hz, H-6), 7.03
(1H, d, J=2.0 Hz, H-2), 6.91 (1H, d, J= 8.2 Hz, H-5),
1 41 e OB R F15 5 0u7.60 (1H, d, J = 16.0 Hz,
H-7),6.29 (1H, d, J=16.0 Hz, H-8), 1 MH&3E)H 1
{55 01 3.92 3H, s, 3-OCH3), LI LSS5 A EER
SEMIFFIE S S, TR S NRT BRI A
BRULAL, IEAEAE 1N HAEER 1155 3.66 BH, s, H-
1", 4 MEFER TS ond.18 2QH, t, J = 6.8 Hz,
H-1%, 2.29 (2H, t, J = 7.6 Hz, H-15"), 1.70 (2H, m, H-
2),1.61 (2H, m, H-14"), £5& SCEREFEART A, %4k
HULCRTERR I SER 2 1 MHARETR TS 3.66
(BH, s, H-1"), 2 MEHEFR 55 229 QH, t, J =
7.6 Hz, H-15", 1.61 (2H, m, H-14"; 7E 13C-NMR i
SRR NEs AL, ik EE 1 N
WAES oc 174.5 (C-16"), 2 NHEJEFHERBRE
5 0c64.7 (C-1"), 51.5 (C-1").

£ HMBC 3K (B 1) 1, 6u7.60 (H-7) 5 dc
109.4 (C-2), 123.1 (C-6) #5%, KL 1 MEHHKIA
JLHERIXUERE, 0n7.60 (H-7) 5 oc 167.5 (C-9) A%,
KL 1A o B-AHIFIEG S, X 550 8RR 45 14 B
A5 ond. 18 (H-1") 5 6c167.5(C-9) M=%, F
B AR B S P BERE L 9 (7 EEIEMIE, on 3.66 (H-
1" 5 6c174.5 (C-16") A%, RO HSEIEE S eI BE
I 16 ERIEAE, Rk, tha 17 S ARE
P S A R TP R

a1 Atk R, 53N CisHiO4. 'H-
NMR (400 MHz, DMSO-ds) d: 8.27 (1H, s, H-2), 7.95
(1H, d, J= 8.8 Hz, H-5), 7.38 (2H, d, J= 8.4 Hz, H-2',
6'),6.92 (1H, dd, J= 8.8, 1.4 Hz, H-6), 6.85 (1H, d, J =
1.4 Hz, H-8), 6.81 (2H, d, J = 8.4 Hz, H-3", 5"); 3C-

#z1 L& 17 B NMR £1E (400/100 MHz, CDCl3)
Table 1 NMR spectroscopic data of compound 17

(400/100 MHz, CDCl3)
A OH Jc
1 127.1
2 7.03 (1H, d, J=2.0 Hz) 109.4
3 148.0
4 146.9
5 6.91 (1H, d, J= 8.2 Hz) 114.8
6 7.07 (IH,dd, J=82,2.0Hz)  123.1
7 7.60 (1H, d, J= 16.0 Hz) 144.7
8 6.29 (1H, d, J= 16.0 Hz) 115.7
9 167.5
1 4.18 2H, t, J= 6.8 Hz) 64.7
2! 1.70 (2H, m) 29.2
3 1.26 (2H, m) 26.1
4 1.26 (2H, m) 29.4
5 1.26 (2H, m) 29.6
6'~10’ 1.26 (10H, m) 29.7
1’ 1.26 (2H, m) 29.5
12' 1.26 (2H, m) 29.3
13’ 1.26 (2H, m) 28.9
14’ 1.61 (2H, m) 25.0
15' 2.29 (2H,t,J=17.6 Hz) 34.2
16’ 174.5
I 3.66 (3H, s) 51.5
3-OCH3 3.92 (3H, s) 56.0
5 6"4\)00?/1,\/\/\/\/\/\/\/\(3)1"
]
OCH, — 'H-'HCOSY

1 #%&% 17 & 'H-'H COSY 71 HMBC X#15S
Fig.1 'H-'H COSY and HMBC key correlations of

compound 1

NMR (100 MHz, DMSO-d¢) J: 174.6 (C-4), 163.2
(C-7), 157.5 (C-9), 157.1 (C-2), 152.7 (C-4"), 130.0
(C-2', 6, 127.1 (C-5), 123.4 (C-3), 122.5 (C-17), 116.2
(C-10), 115.4 (C-6), 114.9 (C-3',5"), 102.0 (C-8). 4
EOCERBARD A, BEEY 1 MK EH TG,
WED 2. BEEHMAK, 75 TN CieHi20s.

'H-NMR (400 MHz, DMSO-ds) 5: 8.28 (1H, s, H-2),
7.97 (1H, d, J = 8.7 Hz, H-5), 7.06 (1H, s, H-2'), 6.95
(2H, s, H-5', 6'), 6.93 (1H, dd, J = 8.8, 2.2 Hz, H-6),
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6.86 (1H, d, J = 2.2 Hz, H-8), 3.80 (3H, s, 4-OCH3);
3C-NMR (100 MHz, DMSO-ds) : 174.5 (C-4), 162.8
(C-7), 157.4 (C-9), 153.0 (C-2), 147.5 (C-4"), 146.0 (C-
3"),127.2 (C-5), 124.7 (C-17), 123.3 (C-3), 119.7 (C-6"),
116.5 (C-10), 116.4 (C-2'), 115.2 (C-6), 111.9 (C-5"),
102.1 (C-8), 55.6 (OCH3). &4 SCHREHR 31T, %
ENEY) 2 NEEREN .

WEY 3: REEMAR, 5T CieHi2040
'H-NMR (400 MHz, DMSO-ds) 6: 10.79 (1H, s, OH),
8.30 (1H, s, H-2), 7.97 (1H, d, J = 8.8 Hz, H-5), 7.50
(2H, d,J=8.8 Hz, H-2, 6", 6.97 (2H, d, J = 8.8 Hz, H-
3',5'), 6.94 (1H, dd, J = 8.8, 2.4 Hz, H-6), 6.86 (1H, d,
J=2.4Hz, H-8), 3.77 (3H, s, OCH3); '3C-NMR (100
MHz, DMSO-ds) d: 175.0 (C-4), 163.0 (C-7), 159.4 (C-
4'), 157.8 (C-9), 153.5 (C-2), 130.5 (C-2", 6"), 127.7 (C-
5), 124.7 (C-1"), 123.6 (C-3), 117.0 (C-10), 115.6 (C-
6), 114.0 (C-3", 5'), 102.5 (C-8), 55.5 (OCH3). %54
BREETI 0T, A 3 NTEWIE R .

e 4. BEERAK, 751N C2aHauOr0o
'H-NMR (400 MHz, DMSO-ds) 6: 8.44 (1H, s, H-2),
8.06 (1H, d, J= 8.8 Hz, H-5), 7.53 (2H, d, J = 8.8 Hz,
H-2', 6", 7.23 (1H, d, J = 2.4 Hz, H-8), 7.14 (1H, dd,
J =188, 2.4 Hz, H-6), 7.00 (2H, d, J = 8.8 Hz, 3', 5'),
5.17 (1H, d,J=7.0 Hz, H-1"), 4.32 (1H, m, H-6"), 4.07
(1H, m, H-6"), 3.79 (3H, s, OCH3), 3.74 (1H, m, H-5"),
3.25~3.15(3H, m, H-2"~4"),2.02 (3H, s, CH3); "3C-
NMR (100 MHz, DMSO-ds) d: 174.6 (C-4), 170.2
(C=0), 161.2 (C-7), 159.0 (C-4"), 157.0 (C-9), 153.7
(C-2), 130.1 (C-2", 6'), 126.9 (C-5), 124.0 (C-1"), 123.4
(C-3), 118.5(C-10), 115.5 (C-6), 113.6 (C-3",5"), 103.4
(C-8), 99.6 (C-1"), 76.2 (C-3"), 73.8 (C-5"), 73.0 (C-
2"),69.8 (C-4"), 63.3 (C-6"), 55.1 (OCH3), 20.6 (CH3)-
SEE SCREAR BT, BEEY) 4 N 6"-0- L1 EE
TERAEE

&M s Atk R, 52N CiyHuOs. 'H-
NMR (400 MHz, DMSO-d) d: 8.26 (1H, s, H-2), 7.42
(1H, s, H-5), 7.05 (1H, s, H-4"), 6.95 (2H, s, H-2', 6'),
6.93 (1H, s, H-8), 3.87 (3H, s, 6-OCH3), 3.79 (3H, s, 3 -
OCH3); BC-NMR (100 MHz, DMSO-ds) 6: 174.1 (C-
4), 153.4 (C-7), 152.6 (C-2), 151.8 (C-9), 147.4 (C-3"),
147.1 (C-6), 146.0 (C-5", 125.0 (C-17), 122.8 (C-3),
119.6 (C-6"), 116.4 (C-4"), 115.9 (C-10), 111.9 (C-2"),
104.6 (C-5), 102.7 (C-8), 55.8 (6-OCH3), 55.6 (3'-

OCHas). 456 CHREHEC 4T, e &Y 5 4 6,3-
TR LT 5 R R

EM 6: BEEMAK, 5 FHN CisHioOso 'H-
NMR (400 MHz, DMSO-ds) 6: 7.90 (2H, d, J= 8.4 Hz,
H-2',6'),7.85 (1H, d, J= 8.6 Hz, H-5), 6.97~6.86 (4H,
m, H-3', 5/, 6, 8), 6.70 (1H, s, H-3); '3C-NMR (100
MHz, DMSO-de) d: 176.2 (C-4), 162.8 (C-7), 162.3 (C-
2), 160.7 (C-4"), 157.3 (C-9), 128.0 (C-2', 6'), 126.3 (C-
5), 121.7 (C-17), 115.9 (C-10), 115.8 (C-3", 5"), 114.8
(C-6), 104.4 (C-3), 102.4 (C-8). 45 CHkEHEII)
M, BEEY) 68 7,4~ F2 R,

&Y 7. WEAK K, [a]y —93.7 (c 0.2,
CHCL), 4T3 AN CisH1404. 'H-NMR (400 MHz,
DMSO-de) 8: 9.68 (1H, s, 3-OH), 7.27 (1H, d, J = 8.4
Hz, H-1), 7.21 (1H, d, J = 8.2 Hz, H-7), 6.49 (1H, dd,
J=284,24Hz, H-2), 6.43 (2H, m, H-8, 10), 6.29 (1H,
d, J=2.4 Hz, H-4), 5.53 (1H, d, J = 5.8 Hz, H-11a),
4.23 (1H, m, H-6a), 3.69 (3H, s, 9-OCH3), 3.59 (2H, m,
H-6a, 6B); '3C-NMR (100 MHz, DMSO-ds) : 160.5
(C-9), 160.3 (C-10a), 158.7 (C-3), 156.3 (C-4a), 132.0
(C-1), 125.1 (C-7), 119.4 (C-6b), 111.3 (C-11b), 109.7
(C-8), 105.9 (C-2), 102.9 (C-4), 96.3 (C-10), 78.1 (C-
11a), 65.9 (C-6), 55.2 (9-OCH3), 38.9 (C-6a). 454& L
BREHED N, BEEM TN ()-FHEEER,

WEY 8: REEK AR, TN CieHiOso
'H-NMR (400 MHz, DMSO-ds) 0: 7.22 (1H, d, J= 8.2
Hz, H-7), 6.47 (1H, dd, J= 8.2, 2.4 Hz, H-8), 6.37 (1H,
d,J=2.4Hz H-10), 5.24 (1H, s, H-4), 491 (1H, d, J =
10.0 Hz, H-11a), 4.67 (1H, dd, J = 10.8, 3.8 Hz, H-601),
420 (1H, d, J=10.8 Hz, H-6pB), 3.90 (1H, dd, /= 10.0,
3.8 Hz, H-6a), 3.69 (3H, s, OCH3), 2.72 (1H, m, H-20),
2.46 (1H, m, H-1p), 2.14~2.23 (1H, m, H-1a), 1.90~
1.96 (1H, m, H-2p); '3C-NMR (100 MHz, DMSO-ds)
5: 197.5 (C-3), 171.9 (C-4a), 160.5 (C-9), 160.0 (C-
10a), 125.0 (C-8), 119.9 (C-6b), 107.5 (C-4), 107.0 (C-
7), 95.2 (C-10), 82.6 (C-11a), 67.5 (C-6), 66.2 (C-11b),
55.3 (OCH3), 39.9 (C-6a), 32.0 (C-2), 31.4 (C-1). 4
HICEREAR M, SENEY 8 N 11b-FR k-
11b,1- —E LR E R

EW9: kR, 7+ H CisHiOs. 'H-
NMR (400 MHz, DMSO-ds) J: 9.44 (1H, s, OH), 7.59
(1H,d,J=7.8 Hz, H-5"), 7.44 (1H, d, J= 0.8 Hz, H-2"),
7.24 (1H, dd, J=7.8,0.8 Hz, H-6"), 6.84 (1H, d, J=8.4
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Hz, H-4), 6.74 (1H, d, J = 2.2 Hz, H-7), 6.70 (1H, dd,
J = 8.4, 22 Hz, H-5), 6.63 (1H, s, H-10); 3C-NMR
(100 MHz, DMSO-ds) 6: 181.0 (C-3), 167.4 (C-8),
166.2 (C-6), 147.9 (C-4'), 145.6 (C-3"), 145.5 (C-2),
125.6 (C-4), 124.4 (C-6"), 123.3 (C-1'), 117.8 (C-2"),
115.9 (C-5%, 113.0 (C-9), 112.9 (C-5), 111.8 (C-10),
98.3 (C-7). &i& A A3, etk &9 A
IR 2=

&P 10: WE O KR, 57N CoHgOs.
'H-NMR (400 MHz, DMSO-ds) d: 7.50 (2H, d, J= 8.2
Hz, H-2, 6), 7.48 (1H, d, J = 16.0 Hz, H-7), 6.79 (2H,
d, J=8.2 Hz, H-3, 5), 6.29 (1H, d, J = 16.0 Hz, H-8);
13C-NMR (100 MHz, DMSO-ds) d: 168.1 (C-9), 159.6
(C-4), 144.0 (C-7), 130.1 (C-2, 6), 125.3 (C-1), 115.8
(C-3,5), 115.6 (C-8). & 3Lk &t mprl4), %Eik
H 010 TR RERR .

&P 11 HEERK, 75108 CiHiO4.
'H-NMR (400 MHz, DMSO-ds) 5: 7.50 (1H, d, J=16.0
Hz, H-7), 7.30 (1H, d, J = 1.6 Hz, H-2), 7.19 (1H, dd,
J=8.2,1.6Hz, H-6),6.97 (1H, d, J=8.2 Hz, H-5), 6.44
(1H, d,J=16.0 Hz, H-8), 3.80 (3H, s, OCH3), 3.79 (3H,
s, OCH3); BC-NMR (100 MHz, DMSO-ds) d: 168.0
(C-9), 150.6 (C-3), 148.9 (C-4), 143.7 (C-7), 127.1 (C-
1), 122.5 (C-6), 117.1 (C-8), 111.5 (C-5), 110.2 (C-2),
55.5 (OCH3), 55.4 (OCH3). 454 SCHREHE /> #1s),
WA 11 4 3.4- WA FE AR

WEW 12: AR, 473 CaH140s. 'H-
NMR (400 MHz, DMSO-ds) 0: 7.53 (1H, d, J = 16.0
Hz, H-7), 7.03 (2H, s, H-2, 6), 6.55 (1H, d, J=16.0 Hz,
H-8), 3.82 (6H, s, 3, 5-OCH3), 3.69 (3H, s, 4-OCH3);
13C-NMR (100 MHz, DMSO-ds) d: 167.7 (C-9), 153.0
(C-3, 5), 143.9 (C-7), 139.2 (C-4), 129.9 (C-1), 118.7
(C-8), 105.7 (C-2, 6), 60.0 (3, 5-OCHs), 56.0 (4-
OCHs). 256 SCHRELE 7100, St &) 12 4
3,4,5-— AL AIFERR -

EY 13: Atk R, 451N CisHis0s. 'H-
NMR (400 MHz, CDCl3) 6: 7.57 (1H, d, J = 16.0 Hz,
H-7), 6.72 (2H, s, H-2, 6), 6.32 (1H, d, J = 16.0 Hz, H-
8), 3.85 (9H, d, J= 2.6 Hz, 3, 5-OCH3, COOCH3), 3.77
(3H, s,4-OCH3); 3C-NMR (100 MHz, CDCl3) 6: 167.3
(C-9), 153.4 (C-3, 5), 144.8 (C-7), 140.1 (C-4), 129.9
(C-1), 117.0 (C-8), 105.2 (C-2, 6), 60.9 (4-OCH3), 56.1
(3, 5-OCH3), 51.7 (-COOCH3). &4 SCHREHRE 15y

W, %G 13 )9 3,4,5-= 4 L ARG F IS

&Y 14: BERK, 55739 CioH10040 'H-
NMR (400 MHz, DMSO-ds) 5: 10.31 (1H, s, OH), 7.49
(1H, d, J=16.0 Hz, H-7), 7.27 (1H, d, J = 2.0 Hz, H-
2), 7.08 (1H, dd, J = 8.2, 2.0 Hz, H-6), 6.79 (1H, d, J =
8.2 Hz, H-5), 6.36 (1H, d, J = 16.0 Hz, H-8), 3.81 (3H,
s, OCH3); BC-NMR (100 MHz, DMSO-ds) J: 168.0
(C-9), 149.1 (C-3), 147.9 (C-4), 144.4 (C-7), 125.8 (C-
1), 122.8 (C-6), 115.7 (C-8), 115.5 (C-5), 111.1 (C-2),
55.7 (OCH3). 456 SCHREARE 73 i8], e &4 14
B BRI o

EM15: BEmAR, 5518 CuHi204. 'H-
NMR (400 MHz, CDCls) 0: 7.61 (1H, d, J = 16.0 Hz,
H-7), 7.05 (1H, dd, J = 8.2, 2.0 Hz, H-6), 7.00 (1H, d,
J =2.0 Hz, H-2), 6.90 (1H, d, J = 2.0 Hz, H-5), 6.28
(1H, d, J = 16.0 Hz, H-8), 3.89 (3H, s, 3-OCH3), 3.78
(3H, s, -COOCH3); *C-NMR (100 MHz, CDCl3) 6:
167.8 (C-9), 148.1 (C-3), 146.9 (C-4), 145.0 (C-7),
127.0 (C-1), 123.0 (C-6), 115.2 (C-8), 114.9 (C-5),
109.6 (C-2), 56.0 (3-OCH3), 51.6 (-COOCH3). 4543
BREHE 73BT, S A 15 B BRIR FH i -

EM 16: AR, 75T CoeHaxOs0 'H-
NMR (400 MHz, CDCl3) 0: 7.61 (1H, d, J = 16.0 Hz,
H-7), 7.07 (1H, dd, J = 8.2, 2.0 Hz, H-6), 7.03 (1H, d,
J=2.0 Hz, H-2), 6.91 (1H, d, J = 8.2 Hz, H-5), 6.29
(1H, d, J = 16.0 Hz, H-8), 4.18 (2H, t, J = 6.8 Hz, H-
1), 3.92 (3H, s, OCH3), 1.68 (2H, m, H-2'), 1.25 (26H,
s, H-3'~15", 0.87 (3H, t, J=6.9 Hz, H-16"); '3C-NMR
(100 MHz, CDCl3) &: 167.3 (C-9), 147.9 (C-3), 146.7
(C-4), 144.6 (C-7), 127.0 (C-1), 123.0 (C-6), 115.7 (C-
8), 114.7 (C-5), 109.37 (C-2), 64.6 (C-1"), 55.9 (OCH3),
31.9 (C-14), 29.6~29.3 (C-4'~13"), 28.7 (C-2"), 26.0
(C-3%,22.6(C-15%, 14.0 (C-16"). 4 SCHREHE />4,
YEED) 16 NFTBLER 1751

WA 18: IR E EIIRYD, 57 AN CasHaoOso
'H-NMR (400 MHz, DMSO-d¢) 6: 7.53 (1H, d, J=16.0
Hz, H-7), 7.30 (1H, d, J = 1.6 Hz, H-2), 7.08 (1H, dd,
J=8.2,1.6Hz, H-6),6.78 (1H, d, J=8.2 Hz, H-5), 6.44
(1H, d, J = 16.0 Hz, H-8), 5.30 (4H, m, H-9', 10/, 12/,
13", 4.09 (2H, t, J= 6.6 Hz, H-1"), 3.81 (3H, s, OCH3),
2.71 (2H, t, J = 6.3 Hz, H-11"), 1.99 (4H, m, H-8', 14"),
1.61 (2H, q, J = 6.9 Hz, H-2'), 1.26 (16H, m, H-3'~7',
15'~17", 0.83 (3H, t, J = 6.7 Hz, H-18'); 3C-NMR
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(100 MHz, DMSO-ds) J: 166.6 (C-9), 149.3 (C-3),
147.9 (C-4), 144.9 (C-7), 129.6 (C-9, 13", 127.7 (C-
10", 127.7 (C-12"), 125.5 (C-1), 123.0 (C-6), 115.4 (C-
5), 114.4 (C-8), 111.0 (C-2), 63.6 (C-17), 55.6 (OCH3),
30.9 (C-16"), 29.0~28.3 (C-2, 4", 5, 6', 7', 15", 26.6
(C-8', 14'), 25.5 (C-3"), 25.2 (C-11"), 22.0 (C-17"), 13.9
(C-18"). 256G STHRELHE 31, e &4 18 i
BRI Bs -

&P 19: FfEA, 7570y CsHaaOso H-
NMR (400 MHz, CDCl3) §: 7.60 (1H, d, J = 16.0 Hz,
H-7), 7.05 (1H, dd, J = 8.2, 2.0 Hz, H-6), 7.01 (1H, d,
J=2.0 Hz, H-2), 6.90 (1H, d, J = 8.2 Hz, H-5), 6.28
(1H, d, J = 16.0 Hz, H-8), 5.34 (2H, m, H-9', 10"), 4.18
(2H, t, J= 6.8 Hz, H-1'), 3.89 (3H, s, OCH3), 2.01 (4H,
m, H-8", 11", 1.69 (2H, m, 2H), 1.26 (16H, s, H-6', 7',
12'~17'), 0.87 (3H, t, J = 6.6 Hz, H-18"); 3C-NMR
(100 MHz, CDCl3) 0: 167.4 (C-9), 148.1 (C-3), 146.9
(C-4), 144.7 (C-7), 130.0 (C-107), 129.8 (C-9"), 127.0
(C-1), 123.0 (C-6), 115.6 (C-8), 114.9 (C-5), 109.5 (C-
2), 64.6 (C-1"), 55.9 (OCH3), 31.9 (C-16"), 29.8~29.2
(C-4'~7",C-12',15", 28.8 (C-2'), 27.2 (C-8"), 27.2 (C-
117),26.0 (C-3"),22.7 (C-17"), 14.1 (C-18"). Z5&CHR
HHRCI AT, B EY) 19 BB S o

&) 20: AR, 73N CssHeeOso 'H-
NMR (400 MHz, CDCl;) 6: 7.61 (1H, d, J = 16.0 Hz,
H-7), 7.07 (1H, dd, J = 8.2, 2.0 Hz, H-6), 7.03 (1H, d,
J=2.0 Hz, H-2), 6.91 (1H, d, J = 8.2 Hz, H-5), 6.29
(1H, d, J = 16.0 Hz, H-8), 5.97 (1H, s, OH), 4.19 (2H,
t,J= 6.8 Hz, H-1"), 3.92 (3H, s, OCH3), 1.69 (2H, m,
H-2'), 1.26 (50H, s, H-3'~27"), 0.88 (3H, t, /= 6.6 Hz,
H-28"); 3C-NMR (100 MHz, CDCl3) d: 167.5 (C-9),
148.0 (C-3), 146.8 (C-4), 144.7 (C-7), 127.1 (C-1),
123.1 (C-6), 115.7 (C-8), 114.8 (C-5), 109.4 (C-2), 64.7
(C-1%, 56.0 (OCH3), 32.0 (C-2"), 29.8~29.4 (C-4'~
25", 28.9 (C-26"), 26.1 (C-3), 22.8 (C-27"), 14.2 (C-
28" GG SCHRER 220 M, SEEY) 20 B ER
R =+ )\ b i

WEY) 21: WHEEM K, 75138 CioH 12020
'H-NMR (400 MHz, DMSO-ds) d: 7.26 (2H, d, J= 8.4
Hz, H-2, 6), 6.72 (2H, d, J = 8.4 Hz, H-3, 5), 6.48 (1H,
d, J=16.0 Hz, H-1"), 6.09 (1H, dt, J=16.0, 6.2 Hz, H-
2'),3.98 (2H, d, J= 6.2 Hz, H-3"), 3.25 (3H, s, OCH3):
BC-NMR (100 MHz, DMSO-ds) J: 157.9 (C-4), 132.2

(C-1", 128.0 (C-2, 6), 127.6 (C-1), 123.0 (C-2", 115.9
(C-3, 5), 72.9 (C-3"), 57.5 (OCH3). &4l B R3]
IR, KEEY 21 9 E-p-7 S Lk

&) 22: RFEOKH R, 1A CuHOz.
'H-NMR (400 MHz, CDCl3) 6: 6.45 (1H, d, J= 2.0 Hz,
H-6), 6.30 (1H, d, J = 2.0 Hz, H-4), 5.93 (1H, dt, J =
17.0, 6.8 Hz, H-2", 5.10 (2H, m, H-3"), 3.87 (3H, s, 3-
OCH3), 3.85 (3H, s, 2-OCH3), 3.29 (2H, d, J = 6.8 Hz,
H-1; BC-NMR (100 MHz, CDCl;) d: 152.3 (C-3),
149.2 (C-1), 137.2 (C-2%, 136.5 (C-5), 133.9 (C-2),
116.0 (C-3"), 108.2 (C-4), 104.5 (C-6), 61.08 (2-OCH3),
55.9 (3-OCHs), 40.4 (C-1". 454 CHREHRERY T,
RGN 22 7 S0 AE-2,3- AR .

&Y 23 WHEOKMAK, [o]) 105 (c 14,
CHCL), 773N CnHOs. 'H-NMR (400 MHz,
CDCLs) d: 6.58 (4H, s, H-2, 2', 6, 6'), 5.55 (2H, s, 4-OH,
4"-OH), 4.73 (2H, d, J=4.2 Hz, H-7, 7'), 428 (2H, m,
H-9b, 9b"), 3.91 (2H, m, H-9a, 9a’), 3.89 (12H, s, 3, 3",
5, 5-OCH3), 3.09 (2H, m, H-8, 8"); 3C-NMR (100
MHz, CDCl3) 6: 147.2 (C-3, 3", 5, 5%, 134.3 (C-4, 4"),
132.1(C-1,1", 102.7(C-2,2", 6, 6'),86.1 (C-7,7",71.9
(C-9, 9", 56.4 (3, 3", 5,5-OCH3), 54.4 (C-8, 8". ZE&
SCHEREHRE V0T, S G238 ()-THERER.

EY 24 REEMAK, [aly —20.1 (¢ 0.7,
CHCl3), 4313~ CH206. 'H-NMR (400 MHz,
DMSO-ds) J: 6.95 (1H, s, H-6), 6.93 (1H, s, H-2), 6.92
(1H, s, H-2'), 6.76 (2H, s, H-5", 6'), 6.47 (1H, d, J=16.0
Hz, H-7), 6.22 (1H, dt, J = 16.0, 5.4 Hz, H-8), 5.46 (1H,
d, J=6.8 Hz, H-7"), 4.09 (2H, d, J = 5.4 Hz, H-9), 3.80
(3H, s, 3-OCH3), 3.75 (3H, s, 3-OCH3), 3.63 (2H, m,
H-9, 3.45 (1H, d, J = 6.8 Hz, H-8"); 3C-NMR (100
MHz, DMSO-ds) 8: 147.5 (C-3), 147.1 (C-4"), 146.4
(C-4),143.7 (C-3"), 132.3 (C-1), 130.5 (C-5"), 129.5 (C-
1), 129.0 (C-7), 128.0 (C-8), 118.5 (C-6), 115.3 (C-5),
114.9 (C-6", 110.3 (C-2, 2%, 87.2 (C-7"), 62.9 (C-9),
61.7 (C-9"), 55.7 (3-OCH3), 55.6 (3-OCH3), 53.0 (C-
8. St SLEREARRO 3T, KEWEY 24 N (-)-
ZERAMIRE

&Y 25 EEMIRBAE, [aly 162 (¢ 0.7,
CHCL), 7 73N CaH200s. 'H-NMR (400 MHz,
DMSO-de) 8: 9.60 (1H, d, J = 8.0 Hz, H-9), 7.65 (1H,
d, J=15.8 Hz, H-7), 7.32 (2H, s, H-2, 6), 6.93 (1H, s,
H-2", 6.76 (3H, m, H-8, 5',6'), 5.57 (1H, d, J= 6.8 Hz,



* 6490 °

* —*- ﬁ 20244510 A $55% B 193  Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 19

H-7"), 3.84 (3H, s, 3-OCH3), 3.75 (3H, s, 3-OCHs),
3.68 (2H, m, H-9"), 3.52 (1H, m, H-8"); '3C-NMR (100
MHz, DMSO-ds) d: 194.0 (C-9), 154.0 (C-7), 150.7 (C-
4), 147.6 (C-3"), 146.6 (C-4"), 144.1 (C-3), 131.7 (C-1"),
130.1 (C-5), 127.7 (C-1), 126.1 (C-8), 118.9 (C-6"),
118.7 (C-6), 115.3 (C-5%, 112.5 (C-2), 110.4 (C-2"),
88.1 (C-7", 63.0 (C-9"), 55.8 (3-OCHs;), 55.6 (3-
OCHa), 52.4 (C-8). SHia CEREHEZ VM, Efk
GV 258 ()M T

&Y 26: AR, 7313 N Ci7H2006. 'H-
NMR (400 MHz, DMSO-dg) 6: 5.23 (2H, s, H-3), 5.13
(1H, t,J= 6.8 Hz, H-2"), 3.69 (3H, s, H-9), 3.29 (2H, d,
J=6.8 Hz, H-1"), 2.25 (2H, t, J = 6.8 Hz, H-5"), 2.15
(2H, t,J= 6.8 Hz, H-4'), 2.08 (3H, s, H-8), 1.73 (3H, s,
3"CH;); '*C-NMR (100 MHz, DMSO-ds) d: 174.0 (5"
COOH), 170.1 (C-1), 162.6 (C-5), 152.7 (C-7), 145.7
(C-3a), 133.6 (C-3"), 122.6 (C-2"), 122.4 (C-6), 115.9
(C-4), 106.9 (C-7a), 68.6 (C-3), 60.6 (C-9), 34.1 (C-4"),
32.5(C-5"), 22.4 (C-17), 16.0 (3'-CH3), 11.0 (C-8). %%
B CHREHE S 3 4, EE AT 26 AFEHTR .

WwEY 27: Atk KR, 431N CisH»nO6. 'H-
NMR (400 MHz, CDCls) 6: 7.56 (1H, s, 7-OH), 5.13
(1H, t, J= 6.8 Hz, H-2'), 5.09 (2H, s, H-3), 3.65 (3H, s,
H-9),3.51 (3H, s, H-1"), 3.28 (2H, d, /= 6.8 Hz, H-1"),
2.29 (2H, t, J = 6.8 Hz, H-5'), 2.20 (2H, t, J = 6.8 Hz,
H-4"),2.04 (3H, s, H-8), 1.69 (3H, s, 3'-CH3); 3C-NMR
(100 MHz, CDCl3) 6: 173.9 (5'-COOCH3), 173.0 (C-1),
163.8 (C-5), 153.7 (C-7), 144.1 (C-3a), 134.2 (C-3"),
122.8 (C-2"), 122.2 (C-6), 116.8 (C-4), 106.4 (C-7a),
70.1 (C-3), 61.1 (C-9), 51.6 (C-1"), 34.7 (C-4"), 33.0
(C-5%, 22.7 (C-1"), 16.2 (3"-CH3), 11.7 (C-8). ZEH L
BREEC M, A 27 N R

&Y 28: HEAR, 751 CHsO. 'H-
NMR (400 MHz, CDCls) d: 5.34 (1H, d, J= 5.2 Hz, H-
6), 3.51 (1H, m, H-3), 2.27 (2H, m, H-4), 1.83 (3H, m,
H-1a, 2a, 7a), 0.67 (3H, s, H-18); 3C-NMR (100 MHz,
CDCl3) d: 140.9 (C-5), 121.8 (C-6), 71.9 (C-3), 56.9
(C-14), 56.2 (C-17), 50.3 (C-9), 46.0 (C-24), 42.4 (C-
4), 42.4 (C-13), 39.9 (C-16), 37.4 (C-1), 36.6 (C-20),
36.3 (C-10), 34.1 (C-22), 32.0 (C-7, 8), 31.8 (C-2), 29.3
(C-25), 28.4 (C-12), 26.3 (C-23), 24.4 (C-15), 23.2 (C-
28), 21.2 (C-11), 19.9 (C-27), 19.54 (C-19), 19.2 (C-
26), 18.9 (C-21), 12.1 (C-18), 12.0 (C-29). 454 CHR

HARCOSHT, KEL AW 28 N B-43 B

WEY) 29: AERR, 731N CasHgoO2. 'H-
NMR (400 MHz, CDCl3) 6: 5.37 (1H, d, J= 5.2 Hz, H-
6), 4.61 (1H, m, H-3), 2.30 (2H, m, H-2'), 1.02 (3H, s,
H-19), 0.67 (3H, s, H-18); 3C-NMR (100 MHz,
CDCls) d: 37.1 (C-1), 27.9 (C-2), 73.8 (C-3), 38.3 (C-
4), 139.8 (C-5), 122.7 (C-6), 32.0 (C-7), 32.0 (C-8),
50.1 (C-9), 36.7 (C-10), 21.1 (C-11), 39.8 (C-12), 42.4
(C-13), 56.8 (C-14), 24.4 (C-15), 28.4 (C-16), 56.1 (C-
17), 12.0 (C-18), 19.4 (C-19), 36.3 (C-20), 18.9 (C-21),
34.1 (C-22),26.2 (C-23), 46.0 (C-24),29.2 (C-25), 19.9
(C-26), 19.1 (C-27), 23.2 (C-28), 12.1 (C-29), 173.4 (C-
1), 34.8 (C-2'), 25.2 (C-3"), 29.4 (C-4'), 29.3 (C-5"),
29.5 (C-6"), 29.6 (C-77), 29.7 (C-8’), 29.8 (C-9"), 29.8
(C-10"), 29.8 (C-117), 29.8 (C-12', 137), 32.0 (C-14"),
22.8(C-15"), 14.3 (C-16", Z5E& CHREIEBIIHT, %
SEEY) 29 N B-43 S A AR BRI -

WEY30: AEMAK, 771308 CyHisO. 'H-
NMR (400 MHz, CDCl3) d: 5.72 (1H, s, H-4), 1.18 (3H,
s, H-19), 0.92 (3H, d, J = 6.4 Hz, H-21), 0.82 (9H, m,
H-26,27,29),0.71 (3H, s, H-18); '3C-NMR (100 MHz,
CDCls) 6: 199.7 (C-3), 171.7 (C-5), 123.8 (C-4), 56.1
(C-14), 56.0 (C-17), 53.9 (C-9), 45.9 (C-24), 42.5 (C-
13), 39.7 (C-12), 38.7 (C-10), 36.2 (C-20), 35.8 (C-1),
35.7(C-8), 34.1 (C-22), 34.0 (C-7), 33.1 (C-6), 32.2 (C-
2), 29.3 (C-23), 28.3 (C-16), 26.2 (C-25), 24.3 (C-15),
23.2(C-28),21.1 (C-11),19.9 (C-27), 19.1 (C-19), 18.8
(C-21), 17.5 (C-26), 12.1 (C-18), 12.1 (C-29). &E&L
BREEC2 M, B 30 S S -4-0d-3-H .

WA 31: AR, 7T RN C3oHs02. 'H-
NMR (400 MHz, CDCl3) 6: 4.68 (1H, s, H-29a), 4.58
(1H, s, H-29b), 3.80 (1H, dd, J = 10.8, 1.8 Hz, H-28a),
3.33(1H, d,J=10.8 Hz, H-28b), 3.18 (1H, dd, J=11.2,
5.0 Hz, H-3), 2.38 (1H, td, J= 11.0, 5.8 Hz, H-19), 1.68
(3H, s, H-30), 1.02 (3H, s, H-27), 0.98 (3H, s, H-26),
0.97 (3H, s, H-23), 0.82 (3H, s, H-25), 0.76 (3H, s, H-
24); BC-NMR (100 MHz, CDCls) d: 150.6 (C-20),
109.8 (C-29), 79.1 (C-3), 60.6 (C-28), 55.4 (C-5), 50.5
(C-9), 48.9 (C-18), 47.9 (C-17), 47.9 (C-19), 42.8 (C-
14), 41.0 (C-8), 39.0 (C-4), 38.8 (C-1), 37.4 (C-13),
37.3 (C-10), 34.3 (C-7), 34.1 (C-22), 29.8 (C-21), 29.3
(C-16), 28.1 (C-23), 27.5 (C-2), 27.1 (C-15), 25.3 (C-
12), 20.9 (C-11), 19.2 (C-30), 18.4 (C-6), 16.2 (C-25),
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16.1 (C-26), 15.5 (C-24), 14.9 (C-27). 454 CHREL
PN, B EY 31 NIRRT .

WEY) 32: AtRR, 73T N C3oHasOs5. 'H-
NMR (400 MHz, DMSO-dj) 6: 4.68 (1H, d, J=1.8 Hz,
H-29a), 4.56 (1H, d, J= 1.8 Hz, H-29b), 3.16 (1H, s, H-
3), 1.64 (3H, s, H-30), 0.92 (3H, s, H-26), 0.86 (6H, s,
H-23,27),0.76 (3H, s, H-25), 0.64 (3H, s, H-24); '3C-
NMR (100 MHz, DMSO-ds) J: 177.2 (C-28), 150.3 (C-
20), 109.6 (C-29), 76.7 (C-3), 55.4 (C-5), 54.9 (C-17),
49.9 (C-9), 48.5 (C-18), 46.6 (C-19), 42.0 (C-14), 40.2
(C-8), 38.5 (C-4), 38.2 (C-1), 37.6 (C-13), 36.7 (C-22),
36.3 (C-10), 33.9 (C-7), 31.7 (C-16), 30.1 (C-15), 29.2
(C-21), 28.1 (C-23), 27.1 (C-2), 25.0 (C-12), 20.4 (C-
11), 18.9 (C-30), 17.9 (C-6), 15.9 (C-26), 15.8 (C-25),
15.7 (C-24), 14.4 (C-27). S5 CHREAEBY 4T, %
SEALEY 32 A EMENERR .

&) 33: HEkm R, 7+~ CaoHsoO. 'H-
NMR (400 MHz, CDCl3) d: 4.68 (1H, s, H-29a), 4.56
(1H, s, H-29b), 3.18 (1H, dt, J = 10.6, 5.0 Hz, H-3),
1.03 (3H, s, H-26), 0.97 (3H, s, H-23), 0.94 (3H, s, H-
27), 0.83 (3H, s, H-25), 0.79 (3H, s, H-28), 0.76 (3H, s,
H-24); BC-NMR (100 MHz, CDCl3) §: 151.1 (C-20),
109.4 (C-29), 79.1 (C-3), 55.4 (C-5), 50.5 (C-9), 48.4
(C-18), 48.1 (C-19), 43.1 (C-17), 42.9 (C-14), 40.9 (C-
8), 40.1 (C-22), 39.0 (C-4), 38.8 (C-1), 38.2 (C-13),
37.3 (C-10), 35.7 (C-16), 34.4 (C-7), 30.0 (C-21), 28.1
(C-23), 27.6 (C-2), 27.5 (C-15), 25.2 (C-12), 21.0 (C-
11), 19.4 (C-30), 18.4 (C-6), 18.1 (C-28), 16.2 (C-25),
16.1 (C-26), 15.5 (C-24), 14.7 (C-27). 454 CHREL
PV, St A 33 N E B EE.

&Y 34: wEOK KR, 51N CHeO:.
'H-NMR (400 MHz, DMSO-ds) 6: 9.78 (1H, s, H-7),
7.75 (2H, d, J = 8.4 Hz, H-3, 5), 6.92 (2H, d, J = 8.4
Hz, H-2, 6); '3C-NMR (100 MHz, DMSO-ds) 6: 190.9
(C-7), 163.4 (C-1), 132.1 (C-3, 5), 128.3 (C-4), 115.9
(C-2, 6). S CHREARBO 34, SEad) 34
X ¥R LK F i

&Y 35: Bk R, 71N C/HeOs. 'H-
NMR (400 MHz, DMSO-ds) 6: 7.78 (2H, d, J= 8.4 Hz,
H-2, 6), 6.81 (2H, d, J = 8.4 Hz, H-3, 5); 3C-NMR
(100 MHz, DMSO-ds) 6: 167.3 (C-7), 161.5 (C-4),
131.4 (C-2, 6), 121.7 (C-1), 115.0 (C-3, 5). £5& ik
I, %A 35 AXEREKEHR.

WEY) 36: FEMAK, /TN CsHsOs3. 'H-
NMR (400 MHz, DMSO-ds) 6: 7.80 (2H, d, J= 8.4 Hz,
H-2, 6), 6.84 (2H, d, J = 8.4 Hz, H-3, 5), 3.78 (3H, s,
OCH3); BC-NMR (100 MHz, DMSO-ds) 6: 166.0 (C-
7), 162.1 (C-4), 131.3 (C-2, 6), 120.0 (C-1), 115.3 (C-
3,5),51.5(0OCHs). 456 SCEREAEES 0, WS
W) 36 xS Fa oK H R F S .

&Y 37: BERAR, 41308 CsHsOs. 'H-
NMR (400 MHz, DMSO-d) 6: 9.76 (1H, s, H-7), 7.41
(1H, dd, J = 8.0, 1.8 Hz, H-6), 7.38 (1H, d, J= 1.8 Hz,
H-2), 6.96 (1H, d, J=8.0 Hz, H-5), 3.84 (3H, s, OCHs);
13C-NMR (100 MHz, DMSO-ds) d: 190.9 (C-7), 153.1
(C-4), 148.1 (C-3), 128.6 (C-1), 126.0 (C-6), 115.4 (C-
5),110.7 (C-2), 55.5 (OCH3). £54 SCHREHEEI 3 HT,
YE A 3T NEERE

&Y 38: HERAR, 413N CsHsO40 'H-
NMR (400 MHz, DMSO-ds) J: 7.45 (2H, m, H-2, 6),
6.84 (1H, d, J=8.7 Hz, H-3), 3.80 (3H, s, OCH3); 13C-
NMR (100 MHz, DMSO-ds) 6: 167.3 (C-7), 151.1 (C-
4), 147.2 (C-3), 123.5 (C-6), 121.8 (C-1), 115.0 (C-2),
112.7 (C-5), 55.5 (OCH3)o £54 SCHREGENI3 47, %
EEY) 38 NE IR

WEY) 39: Atk K, 43T N CioH120s5. 'H-
NMR (400 MHz, DMSO-de) J: 7.24 (2H, s, H-2, 6),
3.82 (6H, s, 3, 5-OCH3), 3.72 (3H, s, 4-OCH3); 13C-
NMR (100 MHz, DMSO-ds) 6: 167.1 (C-7), 152.5 (C-
3, 5), 141.1 (C-4), 130.2 (C-1), 106.5 (C-2, 6), 60.0 (4-
OCHj3), 55.9 (3, 5-OCH3). 454 SCHRELHE 1500, %
ENEY 39 N 3.4,5- = HAFLEFR.

A 40: HERAR, 7 F N CisHi02. 'H-
NMR (400 MHz, CDCls) 8: 0.88 (3H, t, J = 6.4 Hz, H-
18), 1.25 (28H, m, H-4~17), 1.63 (2H, m, H-3), 2.35
(2H, t,J=7.6 Hz, H-2); '3C-NMR (100 MHz, CDCl3)
5:179.9 (C-1), 34.1 (C-2), 32.0 (C-3), 29.7 (C-4~11),
29.6 (C-12),29.5 (C-13), 29.4 (C-14),29.2 (C-15), 24.8
(C-16), 22.8 (C-17), 4.2 (C-18). Z5& CHAEIEI2S)
BT, BEMEY) 40 JIENETE .

WA 41: AERER, 75 F 3N CioHas02. 'H-
NMR (400 MHz, CDCls) 0: 0.87 (3H, t, J = 6.4 Hz, H-
18), 1.25 (28H, m, H-4~17), 1.64 (2H, m, H-3), 2.29
(2H, t, J= 7.6 Hz, H-2), 3.66 (3H, s, H-1"); 13C-NMR
(100 MHz, CDCl3) d: 174.4 (C-1), 51.5 (C-1"), 34.2 (C-
2), 32.0 (C-3), 29.6 (C-4~12), 29.5 (C-13), 29.4 (C-
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14), 29.3 (C-15), 25.1 (C-16), 22.8 (C-17), 14.2 (C-
18). 454G SCHREHE 14T, e & 41 Jfiliflg
PR FH R

&Y 42: Atk R, 73N CioHasO040 'H-
NMR (400 MHz, CDCls) d: 4.21 (1H, dd, J=11.6, 4.6
Hz, H-1a), 4.15 (1H, dd, J = 11.6, 4.6 Hz, H-1b), 3.94
(1H, m, H-2), 3.70 (1H, m, H-3a), 3.60 (1H, m, H-3b),
2.59 (1H, d, J=5.1 Hz, 2-OH), 2.35 (2H, t, J= 7.6 Hz,
H-2"), 1.64 (2H, m, H-3"), 1.26 (24H, s, H-4'~15"), 0.88
(3H, t, J = 6.6 Hz, 16-CH3); *C-NMR (100 MHz,
CDCL3) d: 174.4 (C-17), 70.4 (C-2), 65.3 (C-1), 63.4 (C-
3), 34.3 (C-2'), 32.0 (C-3"), 29.8 (C-4'~9"), 29.7 (C-
10", 29.6 (C-9"), 29.5 (C-11), 29.4 (C-12), 29.2 (C-
137), 25.0 (C-14"), 22.8 (C-15"), 14.3 (C-16"). 45& X
BREEAI T, &) 42 9 AR IR H s .

WEY 43: AR, 5 FHAN CHNOz.
'HNMR (400 MHz, DMSO-ds) J: 11.02 (1H, s, NH),
7.40 (1H, d, J = 7.6 Hz, H-6), 5.45 (1H, d, J= 7.6 Hz,
H-5); 3C-NMR (100 MHz, DMSO-ds) d: 164.3 (C-2),
151.5 (C-4), 142.2 (C-6), 100.1 (C-5). 454 k%L
P HT, AN 43 I IREENE

EY) 44: AEMAK, 55N CHN20. 'H-
NMR (400 MHz, DMSO-d) d: 9.03 (1H, s, H-2), 8.69
(1H, d, J = 4.8 Hz, H-6), 8.20 (1H, d, J = 7.8 Hz, H-4),
8.16 (1H, s, NH), 7.60 (1H, s, NH), 7.49 (1H, dd, J =
7.8, 4.8 Hz, H-5); 13C-NMR (100 MHz, DMSO-ds) 6:
166.5 (C-7), 151.9 (C-2), 148.6 (C-6), 135.1 (C-4),
129.6 (C-3), 123.4 (C-5). 5 SCRREFE 8T, %
EAEYD 44 N HEL R -

&Y 45: AR, [aly—5.3 (c0.7, CHCl3),
7 F AN CioH12N203. 'H-NMR (400 MHz, DMSO-
ds) 0: 11.99 (1H, s, 2-NH), 8.57 (1H, d, J= 7.8 Hz, H-
6), 8.16 (1H, s, CONH), 7.74 (1H, d, J = 7.8 Hz, H-3),
7.59 (1H, s, CONH), 7.47 (1H, t, J= 7.8 Hz, H-4), 7.11
(1H, t, J="7.8 Hz, H-5), 5.97 (1H, d, J= 2.8 Hz, 2-OH),
4.10 (1H, dq, J=2.8, 6.8 Hz, H-2'), 1.30 (3H, d, J= 6.8
Hz, H-3); BC-NMR (100 MHz, DMSO-ds) &: 174.1
(C-1'),170.2 (CONH>), 138.7 (C-2), 131.8 (C-4), 128.5
(C-6), 122.4 (C-3), 120.9 (C-1), 119.8 (C-5), 67.9 (C-
2'),20.8 (C-3"). SiG 3CHREAR 757, 24 &9k
BN (7)-2-2-F8E TR TG I8 7 F IR -

&Y 46: BLEOIMRIBAE, 4T CieH2040
'H-NMR (400 MHz, CDCl3) 6: 7.72 (2H, dd, J = 5.8,

3.2 Hz, H-2, 5), 7.52 (2H, dd, J = 5.8, 3.2 Hz, H-3, 6),
431 (4H, t, J = 6.8 Hz, H-9, 9"), 1.72 (4H, m, H-10,
10", 1.43 (4H, m, H-11, 11'), 0.96 (6H, t, J = 7.4 Hz,
H-12, 12); 3C-NMR (100 MHz, CDCl3) §: 167.7 (C-
7, 7", 132.3 (C-1, 4), 130.9 (C-2, 5), 128.8 (C-3, 6),
65.5 (C-9, 97), 30.6 (C-10, 10", 19.2 (C-11, 117), 13.7
(C-12,12") . G5&CHRBERHI 4T, 2 G YHE % e
IR R T R

EY 47: HERAR, 51308 CisHaO40 'H-
NMR (400 MHz, DMSO-ds) : 7.74 (1H, d, J = 16.0
Hz, H-4), 6.17 (1H, d, J = 16.0 Hz, H-5), 5.80 (1H, s,
H-3, 5.67 (1H, s, H-2), 2.54 (1H, d, J = 16.8 Hz, H-
5'b), 2.10 (1H, d, J = 16.8 Hz, H-5'a), 1.94 (3H, s, H-
6), 1.82 3H, s, H-7"), 0.95 (3H, s, H-9"), 0.92 (3H, s, H-
8"); 13C-NMR (100 MHz, DMSO-ds) 6: 197.2 (C-4),
168.3 (C-1), 163.2 (C-2"), 149.3 (C-3), 136.5 (C-5),
127.5 (C-4), 125.8 (C-2), 120.0 (C-3"), 78.3 (C-17), 49.3
(C-5"), 41.2 (C-6"), 24.1 (C-9, 23.1 (C-8"), 20.7 (C-6),
18.8 (C-7. 4 CHREIE1 8, SEWEY 47
NILTETR -
32 MmERFEMEIFM

K H LPS 551 RAW264.7 /)N B B4 A% L M 4
AN RIERBPN L R AP R TG . MTT
o as R (B 2) R, a7, 24, 25 7E 40 pg/mL
I FI A IR ATIE R IAE 50% LA, B —2 g
PEs RAMILREETFIN S R ER, LEW 6. 7. 9.
14, 21. 24, 25. 46 % NO A A MHIER,
L, LAY 7. 24, 25 % NO B BEMHIEA,
HAMFIRAE 20 pg/mL I 5A 94.7%. 92.3%-
92.4%, S[FEIERE MWL R GPHIZEA 92.0%)
FHE, BABEIP R E .
4 i1ig

RAERERARAMAZ Tk, (hEZR)
LR A VTR BRI At
TN IEE IR B8R0 73 1580 7 47 M &,
45 9 DEEIZE (1~9). 16 MEHREZ (10~25).
6 =il [z 5 4A2% (28~33). 8 NHERZL (26, 27,
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