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Flavonoids compounds of n-butanol fraction from Epimedium sagittatum
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Abstract: Objective To study the chemical constituents of n-butanol part of Epimedium sagittatum and their anti-pulmonary fibrosis
activity. Method The chemical components were isolation and purification by modern column chromatography, and their structures
were identified by spectrography techniques. The anti-pulmonary fibrosis activity of these compounds from E. sagittatum were
evaluated by MTT on BEAS-2B cell damage induced by TGF-B1. Result Sixteen compounds were obtained from the E. sagittatum,
which were identified as 5,7-dihydroxy-4'-methoxyflavone 3-O-0-L-rhamnosyl-(1—2)-a-L-rhamnoside (1), 8-prenylkaempferol (2),
icariside I (3), sagittasine C (4), 5-hydroxy-4"-methoxy-8-(2-hydroxy-3-methyl-3-butenyl) flavone 3-O-0-L-rhamnopyranosyl-7-O-f-
D-glucopyranoside (5), anhydroicaritin-3-O-glucosyl 7-O-glucoside (6), hexandraside E (7), sagittatoside B (8), sutchuenmedin B (9),
diphylloside B (10), epimedin C (11), quercetin (12), hyperoside (13), myricitrin (14), (+)-catechin (15), (-)-epicatechin (16).
Conclusion Compound 1 is a new compound, named epimedin D. Compounds 2, 5—7, 9, 14—16 were isolated from E. sagittatum
for the first time, and compounds 7 and 15 significantly increased the viability of BEAS-2B cells induced by TGF-B1.
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EEENNEREYEFEE Epimedium
brevicornu Maxim.. #iM{EF%E E. sagittatum (Sieb.
et Zucc.) Maxim.. ZEEEFEHE E. pubescens Maxim.
AR R EE E. koreanum Nakai [f]FJ5 M1, 454
T (MeRAERZ), ke, |, iR, B B4,
AAFMNERH SRR BRI A
P FUR W E R B BUMR  BUE BB L BUR
R TIRE . SR RESE 2 M2 BIS PER-O, fE
NP FEENGBEEY . —, S EEERA D
)z, AR R RIRE S, 2R 1 LR
Bl BT HL TSR, LR e R 2 BRI
781, AR UR NS i - R 28 IR T I A B AL 7 oy
BT RGN 7 A, ISR 3] 16 MEE,
B 9B S L S gy, a I ypk vl 0 A ST iR
PExTbt, ohlE e AT #E T D (epimedinD, 1), 8-
SR 258y (8-prenylkaempferol, 2). VR
K -1 (icariside, 3). sagittasine C (4). 5-hydroxy-
4'-methoxy-8-(2-hydroxy-3-methyl-3-butenyl) flavone
3-0-a-L-rhamnopyranosyl-7-O-B-D-glucopyranoside
(5). anhydroicaritin-3-O-glucosyl 7-O-glucoside (6) .
hexandraside E (7). #j# 1 B (sagittatoside B, 8)-.
sutchuenmedin B (9). —-IH-JEE# 1 B (diphylloside
B, 10). & ¥ C (epimedin C, 11). # =&
(quercetin, 12). &2 Hk#H Chyperoside, 13).
myricitrin (14), JLAZE (catechin, 15). (=) -F&JL
%% (epicatechin, 16). KH MTT %Al 7 5543
) 14 S W AR K R Bl transforming
growth factor B1, TGF-p1) 5 BEAS-2B 4 a4 {

VRN, S5 BN ) 8 R 16 W] . E 12 5 BEAS-
2B 445105 (3% 7, HEDN L AT B R ATV AE B P 4T
HEALTE I
1 (EEMH

Bruker AVANCE 111 500 A% EgRA% (A8 [E A
#9550 F]); Bruker maxis HD % K A7) B (4
EAMEwARD; FEEEE LC-52 A5 K| & A
i GEEBUE LR R IR A D5 0SB-21000
i ie 78 A (i 2 MR A PR A 7] D); YMC-
Pack ODS-A f&i%4E (250 mmX20 mm, 5 um, H
A YMC HIRAFD; HEEIEFE Sephadex LH-20
(GE Healthcare A 7] ); Toyopearl HW-40C/F (H A&
TOSOH A®]); ODS (50 um, HA YMC HIRZA
7]); KFLW A Diaion HP-20. MCI gel CHP-20 (H
K=ZZENEFNT]D; R EIEFER GFosss HEEIGRE

i (100~200. 200~300 H, eI );
3111 B ALk E 7286 (Thermo AF], 3EME);
AB204-N i 732 — K% 53 RF; Multiskan MK3
filg 54 (Thermo Fisher A ], 3 ); Advantage A10
R4 /K4C (Sartorius A ], fE[E); Centrifuge-
5804R AU B0 ML (Eppendorf AF], fH[E); #
W IAES (LHINF4ERD; ECTGF-BIE TS100 %
BB WEE (Nikon A, HA). AFNEHER. #
# % (Sigma A7#]); TGF-B1 (£[E, PeproTech);
MTT (b ZEFRHEARAFD ; DMEM mifEk:
724k (Gibeo Invitrogen A7) 3 JRAEITE (B Iy
FEHEAFD 3 ZHIETR (g ke R
BRAFD.,

T S R ) R 4 G T B T R
PP SR, ZRVRT e IR 24 K 2 B I 2
B R E R A SEE E. sagittatum (Sieb. et
Zuce.) Maxim.. HEPIFRA (202009600 {RAF T
HH R 25K 5 R 20 AR By B SR =2
2 7k
2.1 RESE

W VEERE (80kg) Bt /E, H 70% LB hn#h
ERSRE 2 %, JRERAEF RN . RENFEEK
VR, WIRFAMEE. ST, BB, FT
BEREEL, ARG RN S ARG o IE T BB (4
kg) b RFLWFA fEAE Daion HP-20, KK KK
10%. 20%- 30%- 40%. 50%-. 70%- 95% L.k
JBt, AR IRAF BN R ) SNG4 53 Fr. 1~8.

Fr.2 (271 g) M/K¥EME, | Sephadex LH-20 #t
ek, DAHIEE-ZK (0 1 100—100 : 0) ¥, 8
R AR R, SRS E] 5 AN (Fr
2-1~2-5).Fr.2-2 I ODS AHEER A, HEE-7/K (5 :
95~50 © 50) #5 FEE i I 2= 1) 2% v A0 CFRBE-ZK
55:45) FEVEN, 192465 10 (r=18.2 min,
4.11 mg) A 11 (g=21.5min, 35.5mg).

Fr.2-4(56 g) FRERAE:, H =& H fe-HEE (20 :
1. 1021 501 2014 12 1) BRREERENL, 153 8
A4y (Fr. 2-4-1~2-4-8), HoA1 Fr.2-4-2 | Sephadex
LH-20 #EAE CHEE-/K 60 : 40) LUK 2 2441145 VAR
(LHE-7K 25 0 75) 73 545214654 7 (1r=19.7 min,
442 mg) 15 (r=23.8 min, 5.42 mg); Fr.2-4-4
= MCI H: I HEE-7K (5295.10 2 90. 20 : 80. 30 :
70~ 40 : 60, 50 : 500 BHEEBEML, 152 5 N5 (Fr.
2-4-4-1~2-4-4-5), Fr. 2-4-4-2 2 P-4 £ s O (2
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i-/K 26 1 74) SFEANERNAEY 16 (k=173
min, 2.20 mg); Fr. 2-4-4-3 Z2FH % SRR (4
fE-7K 28 1 72) HEANBENEY 8 (r=163
min, 2.20 mg) M2 (r=24.3 min, 5.47 mg); Fr.
2-4-4-5 | ODS IafeEieht: (HEE-/K 251 75) 41
B18F] 4 M (Fr.2-4-4-5-1~2-4-4-5-4), Fr.2-4-
4-5-1 2% E RO (ZBE-/K 19 @ 81) 4y g4l
AR AEY) 14 (r=18.5min, 2.91mg); Fr.2-4-
4-5-3 222 m RO (ZBE-K 21 1 79) 4yl
AR AEY 13 (r=22.8 min, 3.65mg); Fr.2-4-
4-5-4 222 m RO (ZRE-K 23 1 77) 4yl
WABENAEY 12 (r=25.6 min, 4.31mg).

Fr.3 (413 g) FaEfRAE, & W be-FHEE (15 -
1. 100105004351 2014 10 1) BEEEWM,
L ERRE R 3 ANy (Fr.3-1~3-3), Fr.3-1 b
MCI 34, RAFE-K (5:70. 15075, 20 ¢
80. 25:75. 30 :70. 50 :50) FEATEEEEVENL, 75
B 5 MHS (Fr. 3-1-1~3-3-5), Fr. 3-1-1 R 2F4i
B RAGR AR S CHEE-/K 53 1 47) Pelil, H3E
Y11 (k=12.6 min, 3.95 mg). 4 (g=19.8 min,
12.67mg) A5 (rg=25.6min, 16.02 mg).

Fr.5 (664 g) HER A, FH & k-
FEE (20 0 1~1: D BREEGEILAS ] 8 AN4H 7 (Fr. 5-
1~5-8), Fr. 5-6 % Sephadex LH-20 &4 (o 7
2, PLFFEE-ZK (20 @ 80+ 30 : 70+ 35 : 65, 40 : 60.
45 155,50 :50. 100 : 0) BAFEWERL, 53] 11 N4
4y (Fr. 5-6-1~5-6-11). Fr. 5-6-6 & ODS {034y
B, DAFEE-ZK (10 :90. 20 © 80 30 : 70 40 : 60
50 150, 100 : 0) BEFEBEML, 1330 15 NS> (Fr.5-
6-6-1~5-6-6-15), HH Fr. 5-6-6-10 iz HF#1%=
RmiAE (i (FEE-/K 68 & 32) Ve, 23S
Y3 (r=17.7 min, 3.05mg); Fr. 5-6-6-15 2
BB CFREE-/K 80 & 20) ZEREUEMmL, 1531k &
Y9 (rR=19.2 min, 4.10 mg); Fr. 5-7 &FH% =
ROBAR (ZME-/K 27 2 73) SR, BREY 6
(k=23.9 min, 6.31 mg).

22 BEEEUESVIEKE

FREUAL G 1.0~2.0mg, BN 2mL ) HCI %
W (2mol/L), A, Kim#k (80 'C), KM 3h;
RNSEESE, BFERGS, TN 2 mL BSR L FEAEHL,
FH3 IR, AIAKME, BIRRAE T4 KRG
W4 HPLC 44T [CHIRALPAK AD-H i+
(250 mmX 4.6 mm, 5um), PLIECHE-ZEE-=5/ 4

g (750 : 250 : 0.25) NishH (0.5 mL/min), 7%
RGBSR A (ELSD) 1o 3L 54 [FAH 414
N BRI DR BRI RAH LU B, e BT S BB I
S5k
2.3 JEMREN

# BEAS-2B i & T 37 ‘C. 5% CO, B53#4H
BrFR BRI, RIS N 2 X 104 N/mL,
HFFL 200 uL T 96 FLARH, 24 h J5 7 X HE A
FEAIZH (TGF-B1, 1ng/mL) M &452541 (10 pmol/L
5% +TGF-pl, 1ng/mL), 7% 24h J5, HILIMA
MTT ¥ (5mg/mL) 20 uL, 4KEERE3% 4h, /O
W5 85 37, BFLINN DMSO 150 pL, #%% 10 min
AL WS SR A 4 i S AV R . AR 490 nm W E
FILOLE (4D H, THEAME .
3 #R
3.1 HMmEE

&Y 1: Bk AK, HR-ESI-MS m/z: 615.170 2
[M+Na]" (Hig{H 615.168 4), AL EWIIKI DT
AN CasH30ua, AEFIE R 13, UV A (nm): 204,
264,339; IR vio (cm™'): 3390, 1655, 1508, 838; 7£
IH-NMR (500 MHz, CD;0OD) &3, {Kiz X7
on 7.84 (2H, d, J = 8.5 Hz, H-2", 6") A17.08 (2H, d,
J=85Hz,H-3, 5"\ 1 HE G5, #&~H 11~ AABB
B ARFRNIZIA; KI%X 6k 6.38 (1H, d, J = 2.1 Hz,
H-8) #116.20 (1H, d, J = 2.1 Hz, H-6) ¥k _E A fi7
WER 2 ANERT1E5: 0n5.54 (1H, d, J = 1.8 Hz,
H-1"), 5.00 (1H, d, J = 1.6 Hz, H-1"") 45& &X ou
1.22 (3H, d, J = 6.1 Hz, H-6"), 0.99 (3H, d, J = 5.7 Hz,
H-6"") $&/nor TR AT REAFAE 2 DNRZERES M
B on 3.89 (3H, s) $URLEHIHFAAAE 1 AL,
Fy P Bt . 7E 13C-NMR (125 MHz, CD;0D) i, 3t
H 28 Ml T . HA 6c179.5(C-4) NHEHH C-4 {7
FRILFRAE 55 Oc 99.9 (C-6), 94.8 (C-8) NEHET A ¥F
C-6 Fl C-8 FIKFIE(S 55 dc 103.7 (C-1""), 102.3 (C-
1) ER SRS 55 oc 17.8 (C-17), 17.9 (C-1"")
N2 ANHIE T WIEAEY— 4R B S
kaempferol 3-O-a-L-rhamnopyranosyl-(1 — 2)-a-L-
rhamnopyranosidePVZE AL, AFRIZAETZ T 1
ANHEEAE S . £ HMBC % (1) 1, f77E ou
3.89 (-OCHa)/dc 163.4 (C-4") MFEHK R, oOn5.54 (H-
1")/ 6¢ 136.5 (C-3), 0w 5.00 (H-1"")/d¢c 78.9 (C-2") 1%
TEAHR KR, PERHEIEIETE S BEA% 3 47 1, 64 5.00
(H-1") 5 6c 78.9 (C-2") HHRAES, 2 MhEL
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Fig. 1 'H-'HCOSY and HMBC key correlations of compound 1
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HHRT SN a-L-F 28R . 254 DL 3Rl i e
LB IGERI N 5,7-— F2HE -4 - 4 FE- 35 - [3-0-a-
L-IRZEWERE-(152)-0-L- R W], SRz NHE
V), W NEET Do H NMR FdE )8 L& 1.

(0)

'H-'H COSY =—
HMBC —

OH

&4 1 £E/ HMBC 8% 'H-'H COSY %

#=1 1£&4 189 'TH-NMR (500 MHz) 1 3C-NMR (125 MHz) #4& (in CD;0D)
Table 1 'H-NMR (500 MHz) and 3C-NMR spectroscopic data (125 MHz) of compound 1

TRAL OH Jc [ OH Jc

2 158.8 1" 5.54 (1H,d,J=1.8 Hz) 102.3
3 136.5 2" 4.29 (1H, m) 78.9
4 179.5 3" 3.82 (1H, m) 72.0
5 163.2 4" 3.34 (1H, m) 735
6 6.20 (1H, d,J=2.1Hz) 99.9 5" 3.60 (1H, m) 72.0
7 165.9 6" 1.22 (3H,d,J=6.1 Hz) 17.8
8 6.38 (1H,d,J=2.1Hz) 94.8 I 5.00 (1H, d,J=1.6 Hz) 103.7
9 158.5 2™ 3.94 (1H, m) 719
10 106.0 3™ 3.61 (1H, m) 70.3
1 123.8 4" 3.37 (1H, m) 74.0
2',6' 7.84 (2H,d, J=8.5Hz) 131.8 5" 3.28 (1H, m) 72.0
3,5 7.08 (2H, d,J=8.5Hz) 115.2 6" 0.99 (3H, d, J=5.7 Hz) 17.9
4 163.4 -OCHs 3.89 (3H, 3) 56.0

EY 2: FHEMAK, CoHisOs ESI-MS m/z:
355.1 [M+H]*. 'H-NMR (500 MHz, Acetone-ds) J:
8.18 (2H, d, J= 8.9 Hz, H-2", 6"), 7.03 (2H, d, J= 8.9
Hz, H-3',5"),6.37 (1H, s, H-6), 5.28 (1H, t, J= 6.9 Hz,
H-2"), 3.56 (2H, d, J = 6.9 Hz, H-1""), 1.81 (3H, s, H-
4'),1.66 (3H, s, H-5"); 3C-NMR (125 MHz, Acetone-
ds) 0: 146.9 (C-2), 136.4 (C-3), 176.8 (C-4), 160.1 (C-
5), 98.8 (C-6), 162.2 (C-7), 107.2 (C-8), 155.1 (C-9),
104.1 (C-10), 123.6 (C-1"), 130.4 (C-2’, 6"), 116.3 (C-
3', 5", 159.7 (C-4"), 22.2 (C-1"), 123.7 (C-2""), 132.1
(C-3"),25.8 (C-4"), 18.1 (C-5""). HR¥5 LA -HHE 4
Heh G SR IED ), e G 2 N 8- I d k1L
AW

WEY 3: HEWAK, CaHxOi2, ESI-MS m/z:
465.0 [M+H]". 'H-NMR (500 MHz, DMSO-ds) &:
6.88 (2H, s, H-2", 6"), 637 (1H, d, J = 2.1 Hz, H-8),
6.20 (1H, d,J=2.1 Hz, H-6), 5.19 (1H, brs, H-1""), 0.84
(3H, d, J = 6.2 Hz, H-6"); '3C-NMR (125 MHz,
DMSO-de) &: 157.5 (C-2), 134.3 (C-3), 177.8 (C-4),
161.3 (C-5), 98.7 (C-6), 164.2 (C-7), 93.5 (C-8), 156.4
(C-9), 104.0 (C-10), 119.6 (C-1"), 107.9 (C-2', 6"),
145.8 (C-3', 57), 136.5 (C-4"), 101.9 (C-1""), 70.6 (C-
2", 70.4 (C-3'), 71.3 (C-4'""), 70.0 (C-5"), 17.5 (C-
6'")o HRHE LA EHHE 70 b I 45 & SCBRARGE DY, A E AL
&Y 3 4 myricitri.

WEY) 4: EERMAK, CyHzOn, ESI-MS m/z:
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531.1 [M+H]*. 'H-NMR (500 MHz, DMSO-ds) &:
8.15 (2H, d, J=9.0 Hz, H-2", 6'), 7.14 (2H, d, J= 9.0
Hz, H-3', 5"), 6.60 (1H, s, H-6), 5.21 (1H, t,J=7.2 Hz,
H-2"), 5.00 (1H, d, J = 7.4 Hz, H-1"""), 3.85 (3H, s),
1.77 (3H, s, H-4"), 1.63 (3H, s, H-5"); 13C-NMR (125
MHz, DMSO-de) 5: 146.9 (C-2), 136.2 (C-3), 176.5 (C-
4), 160.1 (C-5), 97.4 (C-6), 160.6 (C-7), 108.0 (C-8),
152.7 (C-9), 104.5 (C-10), 122.3 (C-1'), 129.4 (C-2’,
6"), 114.2 (C-3, 5'), 158.6 (C-4"), 21.4 (C-1"), 123.4
(C-2"), 131.1 (C-3"), 25.5 (C-4"), 17.9 (C-5"), 100.4
(C-1"""), 73.4 (C-1""), 76.6 (C-1""), 69.6 (C-1""), 77.2
(C-1"), 60.6 (C-6""), 55.4 (-OCH3). H#E LA ¥
MG A SCHRIRED), HE A 4 NEREE
A1,

&Y 5. wEEAEK KR, C3HaOis, ESI-MS
mlz: 6932 [M+H]". 'H-NMR (500 MHz, CD;0D) §:
7.42 (1H, d, J = 8.4 Hz, H-5"), 7.37 (1H, s, H-2"), 7.07
(1H, dd, J= 8.4, 3.3 Hz, H-6"), 6.64 (1H, s, H-6), 5.37
(1H, brs, H-1""), 5.19 (1H, t, J = 7.0 Hz, H-2""), 5.07
(1H, d, J=7.2 Hz, H-1"""), 3.86 (3H, s, -OCH3), 1.74
(3H, s, H-4""), 1.65 (3H, s, H-5"), 0.93 (3H, d, J = 5.8
Hz, H-6""); 3C-NMR (125 MHz, CD;0D) 6: 159.4 (C-
2), 136.5 (C-3), 180.1 (C-4), 161.0 (C-5), 99.3 (C-6),
162.0 (C-7), 110.5 (C-8), 155.0 (C-9), 107.5 (C-10),
124.3 (C-17), 116.8 (C-2"), 147.8 (C-3"), 151.8 (C-4"),
112.3 (C-5"), 22.7 (C-1"), 122.8 (C-6"), 123.5 (C-2""),
32.8 (C-3"), 25.9 (C-4"), 18.3 (C-5"), 103.5 (C-1""),
71.9 (C-2'"), 72.1 (C-3"""), 73.2 (C-4"""), 72.1 (C-5""),
17.7 (C-6""), 101.9 (C-1""""), 74.9 (C-2"""), 78.2 (C-
3", 71.1 (C-4""), 78.3 (C-5""""), 62.4 (C-6""), 56.5
(-OCH3). LA F4f 5 SR TE Fe A — 5030, #ds e
b)) 5 4 sagittasine Co

tEY) 6: EHEKK, Cs3HaO16, ESI-MS m/z:
693.2 [M+H]*. 'H-NMR (500 MHz, CD;0D) &: 7.89
(2H, d, J = 8.8 Hz, H-2", 6"), 7.07 (2H, d, J = 8.8 Hz,
H-3",5"), 6.66 (1H, s, H-6), 5.36 (1H, brs, H-1"""), 4.98
(1H, d, J = 7.5 Hz, H-1""""), 4.93 (1H, s, H-1""a), 4.80
(1H, s, H-1"b), 4.33 (1H, m, H-2"), 3.89 (3H, s, -OCH3),
1.80 (3H, s, H-5""), 0.93 (3H, d, J = 5.8 Hz, H-6""");
13C-NMR (125 MHz, CD;0D) §: 159.0 (C-2), 136.6
(C-3), 180.1 (C-4), 161.5 (C-5), 99.4 (C-6), 163.2 (C-
7), 108.0 (C-8), 155.2 (C-9), 107.6 (C-10), 123.8 (C-
1), 131.8 (C-2', 6"), 115.2 (C-3", 5"), 163.6 (C-4"), 30.0

(C-1"), 76.3 (C-2"), 149.3 (C-3'"), 111.0 (C-4""), 18.1
(C-5"),103.7 (C-1""), 71.9 (C-2""), 72.1 (C-3"""), 73.2
(C-4",72.1(C-5""),17.7(C-6""), 102.8 (C-1""""), 75.1
(C-2""), 78.4 (C-3"""), 71.2 (C-4"""), 77.9 (C-5""),
62.4(C-6"""),55.5 (-OCHs3). RHELA_EE I HrI-45
HOCHRIRIEDY, WENEY) 6 N 5-hydroxy-4-
methoxy-8- (2-hydroxy-3-methyl-3-butenyl)flavone 3-
0-0-L-rhamnopyranosyl-7-O-B-D-glucopyranoside .

WEY 7. BEOKMAK, Cs3HaoOws ESI-MS m/z:
693.2 [M+H]". 'H-NMR (500 MHz, DMSO-ds) o:
8.15(2H, d, J=9.0 Hz, H-2", 6"), 7.10 2H, d, J=9.0
Hz, H-3", 5"), 6.63 (1H, s, H-6), 5.52 (1H, d, J= 7.4
Hz,H-1"""),5.20 (1H, t,J= 7.0 Hz, H-1""), 5.01 (1H, d,
J=17.3 Hz, H-1""), 3.86 (3H, s, -OCH3), 1.72 (3H, s,
H-4"), 1.63 (3H, s, H-5"); 3C-NMR (125 MHz,
DMSO-ds) d: 156.7 (C-2), 134.0 (C-3), 178.5 (C-4),
160.9 (C-5), 98.6 (C-6), 161.8 (C-7), 108.6 (C-8),
153.4 (C-9), 106.0 (C-10), 122.7 (C-1"), 131.2 (C-2',
6", 114.3 (C-3', 5"), 159.5 (C-4"), 21.9 (C-1"), 123.1
(C-2"), 131.6 (C-3"), 26.0 (C-4"), 18.4 (C-5"), 101.3
(C-1"), 74.7 (C-2"""), 78.0 (C-3""), 70.3 (C-4"""), 77.1
(C-5"7, 61.3 (C-6'"), 100.9 (C-1"""), 73.8 (C-2""),
77.6 (C-3""), 70.1 (C-4"""), 76.9 (C-5""), 61.1 (C-
6'""), 55.9 ((OCHs). R4 LA_EHdhs 70 B 325 5 S0k
WIEDS, #awEtb A% 7 N anhydroicaritin-3-O-
glucosyl 7-O-glucoside.

e 8: PHEMK, CiHisOrs, ESI-MS m/z:
679.2 [M+H]". 'H-NMR (500 MHz, DMSO-ds) 6:
8.06 (2H, d, /= 8.9 Hz, H-2, 6"), 6.89 (2H, d, /= 8.9
Hz, H-3",5"), 6.62 (1H, s, H-6), 5.49 (1H, d, J="7.3 Hz,
H-1""), 5.20 (1H, t, J= 6.7 Hz, H-2"), 5.00 (1H, d, J =
7.4Hz, H-1""), 1.72 (3H, s, H-4"), 1.62 (3H, s, H-5");
13C-NMR (125 MHz, DMSO-ds) J: 156.7 (C-2), 133.3
(C-3), 177.9 (C-4), 159.0 (C-5), 98.1 (C-6), 160.4 (C-
7), 108.1 (C-8), 152.9 (C-9), 105.4 (C-10), 121.0 (C-
11, 130.9 (C-2',6"), 115.2 (C-3", 5"),160.1 (C-4"),21.4
(C-1"), 122.3 (C-2"), 131.1 (C-3""), 25.5 (C-4'), 17.9
(C-5"), 100.8 (C-1'"), 74.2 (C-2""), 76.6 (C-3"""), 69.9
(C-4",77.5(C-5""),60.8 (C-6""), 100.5 (C-1"""),73.4
(C-2"""), 76.4 (C-3""""), 69.7 (C-4"""), 77.2 (C-5""),
60.6 (C-6""). MR LA EHdE A F45 & ikkaEn,
i€ WA 8 N hexandraside E.

e 9: WL (FEE), CxHssOu4s ESI-
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MS m/z: 6472 [M+ H]*. 'H-NMR (500 MHz,
CDs;0OD)¢: 7.88 (2H,d,J=8.9 Hz, H-2', 6"), 7.11 (2H,
d,/=89Hz, H-3', 5"),6.27 (1H, s, H-6), 5.46 (1H, d,
J=1.4Hz,H-1""),5.19 (1H, t, J= 6.8 Hz, H-2"), 4.30
(1H, d, J= 7.6 Hz, H-1""""), 3.90 (3H, s), 1.71 (3H, s,
H-4"), 1.66 (3H, s, H-5"), 0.97 (3H, d, J = 6.2 Hz, H-
6""); 13C-NMR (125 MHz, CD;0D) &: 158.7 (C-2),
136.8 (C-3), 180.0 (C-4), 163.2 (C-5), 99.4 (C-6),
160.8 (C-7), 108.0 (C-8), 155.8 (C-9), 105.9 (C-10),
124.0 (C-1'), 131.8 (C-2, 6", 115.2 (C-3’, 5'), 163.4
(C-4"),22.4 (C-1"),123.7(C-2""),32.5 (C-3"),25.9 (C-
4,182 (C-5""), 103.1 (C-1""), 82.6 (C-2"""), 71.8 (C-
3", 71.9 (C-4""), 73.6 (C-5"""), 17.7 (C-6"""), 107.7 (C-
1), 75.2 (C-2"""), 77.8 (C-3"""), 71.0 (C-4""""), 67.1
(C-5""""),56.0 ((OCH3). R4 LA EEdE #3456 3¢
ERAOEDT, #E A 9 A E T B

WA 10: AR, Ci3sHie014, ESI-MS m/z:
657.2 [M+H]". 'H-NMR (500 MHz, DMSO-ds) &:
8.01 2H, d, J=8.8 Hz, H-2', 6"), 7.15 (2H, d, J = 8.8
Hz, H-3', 5'), 7.27 (1H, brs, H-1""), 7.04 (1H, s, H-6),
5.68 (1H, s, H-4""a), 5.25 (1H, s, H-4'"b), 5.44 (1H, brs,
H-1'"), 499 (1H, d, J= 5.2 Hz, H-1""""), 3.87 (3H, s, -
OCHs), 2.11 (3H, s, H-5""), 1.12 (3H, d, J= 6.1 Hz, H-
6", 0.84 3H, d, J=52Hz, H-6"""); 3C-NMR (125
MHz, DMSO-de) J: 157.1 (C-2), 135.5 (C-3), 178.8 (C-
4), 158.3 (C-5), 109.8 (C-6), 158.1 (C-7), 94.5 (C-8),
148.4 (C-9), 107.2 (C-10), 121.8 (C-1"), 130.8 (C-2',
6"), 114.2 (C-3,5"), 161.6 (C-4"), 100.5 (C-1""), 155.9
(C-2"), 132.0 (C-3""), 113.3 (C-4""), 18.9 (C-5""), 100.8
(C-1"""), 75.5 (C-2"""), 70.8 (C-3""), 71.9 (C-4""), 70.1
(C-5""), 17.7 (C-6"""), 101.6 (C-1"""), 70.2 (C-2"""),
70.5 (C-3""), 71.3 (C-4"""), 68.8 (C-5""""), 17.5 (C-
6""""), 55.5 ((OCHs). R4 LA 33 44 31455 S0k
HIES, HEAL AW 10 4 sutchuenmedin Bo

WA 11: FEFEAR K, CisHagOr9, ESI-MS
m/z: 809.2 [M+H]*. 'H-NMR (500 MHz, CD;0OD) 6:
7.80 (2H, d, /= 8.8 Hz, H-2', 6"), 6.95 (2H, d, /= 8.8
Hz, H-3', 5), 6.65 (1H, s, H-6), 5.53 (1H, brs, H-1""),
521 (1H, t,J=7.0 Hz, H-2"), 5.07 (1H, d, J= 7.3 Hz,
H-1"""), 5.00 (1H, brs, H-1"""), 1.73 (3H, s, H-4"),
1.65(3H,s,H-5""),1.22 (3H,d,J=6.2 Hz,H-6"""), 0.94
(3H, d, J = 6.0 Hz, H-6""""); BC-NMR (125 MHz,
CD;0D) d: 159.7 (C-2), 136.3 (C-3), 180.0 (C-4),

161.9 (C-5), 99.3 (C-6), 161.0 (C-7), 110.6 (C-8),
155.0 (C-9), 107.5 (C-10), 122.5 (C-1"), 132.0 (C-2',
6"), 116.6 (C-3', 5"), 162.0 (C-4"), 22.7 (C-1""), 123.6
(C-2""), 132.6 (C-3"), 25.9 (C-4"), 18.3 (C-5""), 101.9
(C-1'"), 78.3 (C-2""), 71.9 (C-3""), 73.5 (C-4"""), 73.9
(C-5"""), 17.8 (C-6""), 103.7 (C-1""""), 72.0 (C-2"""),
72.1 (C-3"""), 722 (C-4""""), 71.2 (C-5"""), 17.9 (C-
6""), 102.4 (C-1""""), 74.9 (C-2"""), 78.3 (C-3""),
70.4 (C-4"""""),78.9 (C-5"""""), 62.4 (C-6""""). HRHELLE
G AT 45 A Sk AE! Y, e sy 11 oh =
MR H Bo

G 12: EAEBAER AR, CioH0019, ESI-MS
m/z: 523.2 [M+H]". 'H-NMR (500 MHz, CD;0D) 6:
7.83 (2H, d, J= 8.8 Hz, H-2", 6'), 7.05 (2H, d, J= 8.8
Hz, H-3', 5"), 6.64 (1H, s, H-6), 5.52 (1H, brs, H-1"""),
5.18 (1H, brs, H-2""), 5.07 (1H, d, J= 7.2 Hz, H-1"""),
5.00 (1H, brs, H-1""""), 3.87 (3H, s, -OCH3), 1.71 (3H,
s, H-4"), 1.63 (3H, s, H-5"), 1.20 (3H, d, J = 6.1 Hz,
H-6""),0.91 (3H, d,J=5.1 Hz, H-6""""); 3C-NMR (125
MHz, CD;0D) é: 159.1 (C-2), 136.5 (C-3), 179.9 (C-
4), 160.9 (C-5), 99.4 (C-6), 162.0 (C-7), 110.5 (C-8),
154.9 (C-9), 107.5 (C-10), 123.6 (C-1"), 131.8 (C-2',
6), 115.2 (C-3', 5"), 163.3 (C-4"), 22.7 (C-1""), 123.7
(C-2""), 132.6 (C-3"), 25.9 (C-4"), 18.4 (C-5"), 102.3
(C-1'"), 78.2 (C-2""), 72.1 (C-3"""), 73.9 (C-4"""), 71.8
(C-5"""), 17.8 (C-6""), 103.7 (C-1"""), 72.2 (C-2"""),
71.1 (C-3"""), 71.9 (C-4""""), 73.4 (C-5"""), 17.9 (C-
6""), 101.9 (C-1""""), 74.9 (C-2"""), 78.2 (C-3"""),
70.3 (C-4""""), 78.9 (C-5""""), 62.4 (C-6""""), 56.1 (-
OCHas). 5 LA EE a5 M7 IR 455 SCIRARGERY,
EAEY 12 N E C.

&Y 13: FHEHR, CisHioO7, ESI-MS m/z:
303.0 [M+H]*. 'H-NMR (500 MHz, CD;0D) §: 7.73
(1H, d, J=2.1 Hz, H-2"), 7.63 (1H, dd, J= 8.5, 2.1 Hz,
H-6"), 6.88 (1H, d, J = 8.5 Hz, H-5"), 6.39 (1H, d, J =
1.9 Hz, H-8), 6.18 (1H, d, J= 1.9 Hz, H-6); 3C-NMR
(125 MHz, CD;0D) ¢: 148.0 (C-2), 137.3 (C-3), 177.4
(C-4), 162.5 (C-5), 99.2 (C-6), 165.6 (C-7), 94.4 (C-8),
158.2 (C-9), 104.5 (C-10), 121.7 (C-1"), 116.2 (C-2"),
146.2 (C-3"), 148.8 (C-4"), 116.0 (C-5"), 124.1 (C-6").
FRHE DA 208 2 A 45 G SO ERY, i &)
13 At .

W) 14: FEER AR, C2H012, ESI-MS m/z:



FED 2025F9H $56% 178 Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 17

* 6091 »

465.0 [M+H]". 'H-NMR (500 MHz, CD;0D) 6: 7.84
(1H, d, J=2.2 Hz, H-2"), 7.59 (1H, dd, J= 8.2, 2.2 Hz,
H-6"), 6.87 (1H, d, J = 8.2 Hz, H-5"), 6.41 (1H, d, J =
2.1 Hz, H-8), 6.21 (1H, d, J = 2.1 Hz, H-6), 5.17 (1H,
d, J=7.8 Hz, H-1""); 3C-NMR (125 MHz, CD;OD)
J: 158.8 (C-2), 135.8 (C-3), 179.6 (C-4), 163.0 (C-5),
99.9 (C-6), 166.1 (C-7), 94.7 (C-8), 158.5 (C-9), 105.6
(C-10), 123.0 (C-1"), 117.8 (C-2"), 145.8 (C-3"), 150.0
(C-4"), 116.1 (C-5"), 122.9 (C-6"), 105.4 (C-1"), 73.2
(C-2"),75.1 (C-3"), 70.0 (C-4""), 77.2 (C-5"), 62.0 (C-
6o MR LA R 73 M H 45 A SCHRIRGER), 11k
EVINE LR

WEY 15: HOKAE, CisHisOs» ESI-MS m/z:
291.0 [M+H]". 'H-NMR (500 MHz, CD;0D) 6: 6.84
(1H, d, J = 2.0 Hz, H-2"), 6.76 (1H, d, J = 8.2 Hz, H-
5", 6.72 (1H, dd, J = 8.2, 2.0 Hz, H-6"), 5.93 (1H, d,
J =2.3 Hz, H-8), 5.83 (1H, d, J = 2.3 Hz, H-6), 4.56
(1H, d, J = 7.5 Hz, H-2), 3.97 (1H, m, H-3), 2.85 (1H,
dd, J=16.1, 5.4 Hz, H-4a), 2.50 (1H, dd, J=16.1, 8.1
Hz, H-4p); 3C-NMR (125 MHz, CD;0D) d: 87.2 (C-
2), 68.8 (C-3), 28.5 (C-4), 157.5 (C-5), 96.3 (C-6),
157.8 (C-7), 95.5 (C-8), 156.9 (C-9), 100.8 (C-10),
132.2 (C-1"), 115.2 (C-2"), 146.2 (C-3"), 146.2 (C-4"),
116.1 (C-5"),120.0 (C-6"). H 45 LA A A I 456
SCERRIERY, A5 N (H)-)LA R

tEM 16: HEFIKR, CisHisOs, ESI-MS mi/z:
291.0 [M+H]J*. 'H-NMR (500 MHz, CD;0D) 6: 6.97
(1H, d, J=2.0 Hz, H-2"), 6.80 (1H, dd, J= 8.1, 2.0 Hz,
H-6"), 6.76 (1H, d, J= 8.1 Hz, H-5"), 5.94 (1H, d, J =
2.3 Hz, H-8), 5.91 (1H, d, J = 2.3 Hz, H-6), 4.82 (1H,
brs, H-2), 4.18 (1H, m, H-3), 2.86 (1H, dd, J=16.8, 4.6
Hz, H-40), 2.73 (1H, dd, J=16.8, 3.0 Hz, H-4p); 13C-
NMR (125 MHz, CD;0D) §: 79.9 (C-2), 67.5 (C-3),
29.3 (C-4), 158.0 (C-5), 96.4 (C-6), 157.7 (C-7), 95.9
(C-8), 157.4 (C-9), 100.1 (C-10), 132.3 (C-1"), 115.9
(C-2"), 145.9 (C-3"), 145.8 (C-4"), 115.3 (C-5"), 119.4
(C-6")o HRHE LA b H5045 73 B - 25 & SCHRIRIERY, 1 e
HEW16 N (-)-RILEE.
3.2 EMENER

16 MEAY (10 pmol/L) A SN 3% 3460
ZEREOR, th&W) 8 F1 16 ft B E L E TGF-pl i
)il 21 AE A0 B3 RIS 77, SR BT RE AV FE DL
LT dEfb g, 45 R IWR 2.

£2 LAY 1~16 5 TGF-p1 iFS ARG 4L ARREE F1ER
Table 2 Effect of compounds 1—16 on TGF-p1-induced
pulmonary fibrosis cell viability

) NSRS | 4l AR IR
payi 1.000£0.027 8 0.916+0.031"
it 0.857 +0.034% 9  0.758+0.035
1 0.718+0.032 10  0.812+0.055
2 0.796£0.030 11 0.845+0.020
3 0.75510.014 12 0.742+0.071
4 0.825+0.036 13 0.831+0.057
5 0.693+0.048 14 0.782+0.031
6 0.819+0.017 15  0.868+0.076
7 0.848+0.060 16  0.918+0.089"

xR #P<0.01; SHMALLE: "P<0.05,
#P <0.01 vs control group;”P < 0.05 vs model group.

4 g
iR AR AR E L G 2y, A R
ZHER. KRIEER. WSS, DL R
WS R %, Wt H FEEAYEE RS . BT
i 2 B9 22 B v AR B RT R 5E AH K I PR
o BZ RGN FRR T . AW 7R B
T B DA S s RO S R, X E R
TR B S R AT T RGi g, Lo
HEET 16 Mua, Kb a? 1 e,
&M 2. 5~7. 9. 14~16 ¥ E IR NFTHEFE b
SRR, HA G 8 Al 16 A HEm TGF-B1
7531f] BEAS-2B At fiftiG /1, RAEEDU
AAEATENE . AT E IO E AT U AR 44k
TETEIRIE, (HRFIERIRANE TR A
0] 7 T2 o 8 SR EAT T P 4R 4E A0S YA
FL2), SRR LA o R 5 DL R AH 5% 24 B3 4 5
B, XFH A0S By R U A A A 2 EE A A DA
KRG ZIATIRANIRYS, AT T E YY)
PG oy N ERAE Y, idE— 2 BT R AN R B
F B85 7 He At
FIBAFR FAREHFAREEAN R
B3 30k
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WEFtHERE [J]. VAL 2E3R, 2010, 30(5): 1063-1073.
[81 HHU, SIS, BRHESE, . B S A IETEE
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