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Non-coumarins from the roots of Angelica dahurica var. formosana
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Abstract : The chemical constituents of the roots of Angelica dahurica var. formosana were studied by using various chromato-
graphic techniques, and their structures were established on the basis of NMR spectra. Eighteen non-coumarins were isolated
and identified from the roots of Angelica dahurica var. formosana, including liquiritigenin (1), naringenin (2), hesperetin
(3), naringenin 7-O-neohesperidoside (4) , hesperetin 7-0-B-D-glucopyranoside (5), naringin (6), neohesperidin (7),
narirutin (8), 3-hydroxy-5,6,7,8,3",4'-hexamethoxyflavone 3-0-B-D-glucoside (9), secoisolariciresinol (10), pinores-
inol monomethy ether-3-D-glucopyranoside (11), phillyrin (12), arctiin (13), (-)-pinoresinol-4-0-B-D-glucopyranoside
(14) , desmodimine (15), 1-H-imidazo [4, 5-d] pyridazin-2-amine (16), caffeic acid ethyl ester (17), caffeic acid
methyl ester (18). All compounds were isolated from the roots of Angelica dahurica var. formosana for the first time except
desmodinine (15). Compounds 3 and 18 inhibit the release of superoxide from neutrophils induced by zymosan with 1Cs, val-
ues of 77.8 £2.4 pumol/L and 44.7 £13.5 pmol/L, respectively. Compounds 1 and 18 showed inhibitory activity anginst
the nitric oxide production in lipopolysaccharide (LPS)-stimulated RAW 264.7 macrophage cells with ICs, values of 44.7 +
4.1 pmol/L and 94.5 £1.9 pmol/L, respectively.
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3 R LC-MS ) 73 B H AR, BB 1 v & 31
EAEEMPF BN T £ AR XA 2 B R
B 0 KA E RO A TS, L 3 B 45 T 16 4>
M A A B o A SO — A T N I B K
AL B EMAER SR KB .
1 w57
1.1 (HE5H#

Autopol IV 4> { FliiES6AL (3 [E Rudolf 23 H]) ;
TR SO B 1B A T IR ) S o3 B 22 48 - UFLC SIL-
20AC H BiEFERE, CTO-20AC H:RAS , SPD M20A £
S I 28 LC-20ADXR %2, IT-TOF-MS it % ESI 2
FJE ( HZR Shimadzu 2 5] ) ; Varian 500 #% R 4R (Y
(&[] Varian A F]) ; 8t LC-20AT il 5 1Y 3 A0
AT A AR I 9 A T 25, — o0 e TR B R
Labsolution T AE%;, H AN ) ; Waters 2998 2F 1 4%
T i OO (354 ( SE [ Waters 227 ) ; ODS 21l 4
¥ (SunFire™ C g, 150 mm x 10 mm,5 pm) ;Sephadex
LH-20 1#H #} ( Fij B Amerasham Biosciences 2\ f] ) ;
ODS {4 % 3 4} ( Li-Chroprep RP-C 5,40 ~ 63 um,
TR Merck 23] ) 5 D101 LA A A €313 FH Ak i
(200 ~300 H ) & #2135 GF 5, i 2 F I AR 2R
AT A

M g 2 B (LPS, Escherichia coli, serotype
0111:B4, 5 [® Sigma /% 7]) ; DMEM H 37 2% (3¢ [5]
Hyclone /7] ) ; DMSO( Sigma /A 7] ) ; RAW 264. 7 4
JLRR (b 5 R B 2 B 40 M Pty ) s IMDM % 3 2
(CORNING 2\ ) ; Jgé 25 (1 i ( CORNING 2\ A, 5%
5 :25-052-CI) ; s 13 ( CORNING 3 6], 535 :35-
076-CV) ; 240 i 2 (R IR FHCA BRA A 5
zymosan ( Sigma /\ &) ) ; MCO-18AIC (UV) %I CO, 4
JLEEFRAR ( = VR AL E PR 52 2 A FR 2 7)) 5 AE2000
RO &'y o e (22 v B S AR AT FR A +) ) 5
EnSpire B Z I HERFFR Y ( 32 F PerkinElmer 23] ) o

SPF ¢ C57BL/6 M /N B (i & A 48 IR 2 5
No. 110011201107276365 ) It Tt 5 4 i F] 48 52 56

W HR A RS 7 (V8 AR S . SCXK-5T 2016-
0006) , iRl F% T ¥ s W) b, & i 20 ~ 23 °C, A XS
MBS 45% ~55% o ARWEFE T SRaE st p B 2R
SEALI B W) e B2 D1 23 W A% ( BUCM4-2020052502-
2005) .

FIE 256 T 2019 48 12 7 W A b2 = 2587 1
Yy, e db v BE 25 K57 oAb i o D 0 S JE R
Y B H IE Angelica dahurica ( Fisch. ex Hoffm. )
Benth. et Hook. f. var. formosana ( Boiss. ) Shan et
Yuan R
1.2 REE5SEH

50 kg BT, By RE SR N 6 5 95% LR
WS ARl S P, 3 h, 2578 ]
6 i 70% LWFHEI 3 h K5 IO & 1 47, 14 H
TR 4.2 kg, BB RIKIRE: MR A1l
LR CTRHEAT A, P DSOS AR Uk A5 3 47 i g
ERALEEIY) 450 g LR L BRFRAIHRIY) 223 g IKH
BLEEHY) 2 240 g, SR R AL B X6F 7K 5 2
A 10% 20% \90% W) LB AR BEBERR , 73 345 B K 3k
JBEFRA 960 g.10% L BEBEIE AL 772 ¢.20% L BEGE
AR 151 ¢.90% BN 113 g K113 g 1Y
90% P PR MR 2 IEARRE A (535% ( L2 £ Tg-H
B 10 1—1: 1) BREEVEL, 5 I3 4 o) Fr. A ~
D, Fr. A(33 g) R AR (3% 20 25 (it - £ 1R
LM S 1= 1, W Be-FEE 20 1—1: 1) B UL
Wi, 1538 14 35 (Fro Al ~ Fr. A14)  Fr. A1(1.4
g) &l £ HPLC 43 2§ 4lifk ( L 1F-7K,20: 80) 153 )
& 7 (26 mg,t, = 35 min), Fr. A3(5 ¢) &
Sephadex LH-20 ( Fi -5 W be, 1: 1) 45 BV, 15
B4y Fr. A3a ~ Fr. A3g(230 mg) ,Fr. A3¢(230 mg)
222125 HPLC 3 B afifk ( £6-7K,20: 80) 154 34k
EW2(4 mg,ty; = 32 min) F13(5.5 mg,t;, = 36
min) , Fr. A3f(330 mg) £} 4l % HPLC 43 & 4lifb
(OH-7K,25:75) 13 8 L&) 10 (3 mg, 1, = 16
min) , Fr. A6(4.3 g) %t Sephadex LH-20 ( FF - — 44
Hide, 10 1) ZFE kM, 75451 7 95 (Fr. A6a ~ Fr.
A6g) ,Fr. A6e (19 mg) £ 1|45 HPLC 3 4lifk (&
f-7K ,40: 60) 15 EIML5 4 18 (2. 6 mg, 1, = 8 min) Fl
17(1.7 mg,ty = 10 min) . Fr. A6f(68 mg) 25
HPLC 4r &5 2l fb ( L E-7K, 28 72) 13 84k &9 11
(4.9 mg,t; = 12 min) 12(5.5 mg,i; = 16 min) 13
(6.4 mg,i; = 18 min) M1 9(5.5 mg,t; = 26 min) ,
Fr. A9(5 g) %t Sephadex LH-20 , B 545 B e i , 15 5|
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4% Fr. A9a ~ Fr. A9¢,Fr. A9b(230 mg) %5 /% [1] ODS
TSI E (I EE-K, 10% —50% ) B B2 BE G, 75 3
4 74y (Fro A9bl ~ Fr. A9b4) |, i 43 Fr. A9b2 (43
mg) 221l #5 HPLC 43 2 4k ( Z-/K,27:73) 1%
FLEY 5(3.7 mg,ty, = 11 min) 14(5.4 mg,t; =
12.5 min) #14(4.9 mg,t; = 13 min) , Fr. A12(5 g)
22 1m) ODS HE (38538, 4] (H -k ,30% —90% )
6B Ve, 15 295 4> Fr. Al2a ~ Fr. A12d, Fr. A12b
(47 mg) 2224l 45 HPLC 43 B 4lifk ( L M-7K ,20: 80)
SRS 16 (1.8 mg,t, = 20 min) .8(7.9 mg,t,
= 32 min) M1 6(9.5 mg,t, = 40 min) , Fr. A13(5
g) £ [ ) ODS 64 3% 43 25, F ( H fi-K, 30% —
90% ) K FE VB, 45 B 4 A% 48 (Fr Al3a ~
Fr. A13d) ,Fr. A13c¢(47 mg) & 2E 4145 HPLC 43y 5 4l
B (WK ,38:62) 15BN E ) 1(7. 4 mg,1, = 25
min) f1 15(1. 7 mg,t; = 48 min) ,
1.3 3t Zymosan FSH R EN BB HE LD
B4 ) T P ik

CSTBL/6 /)N SUHEE FA AR FE , ] 75% L BE
B /NEL S min g BB B, 1 mL 3 S 4 18 B
IMDM 3555 5& ot 1 55 6 40 M, % 7 300 g 2500 5
min, 3525 [V 1S mlL 2120 0 24 W 20 21 40
i 300 g B0 5 min, 57K EHE A S mL #) IM-
DM 5 P4, % 300 ¢ BSL> 5 min, 5725 L3 5 il
A5 mL # IMDM B AN, FFUEAT A4 Kedn
R R 5 x 10°4~/mL, 3R %] 96 FLARk 1,100 pL/
£L;IMDM X i 20 i IMDM, 100 pL/fL; CO, #5544
JEE S ming 96 FLARA LI A A AL PG X
#1,20 pL/ AL FEINABAL S P FE A 40 /AL,
37 CWEE 5 min, IJF A Zymosan 5K 40 wl/
L E TR AT, 200 F 45,90 180 min A5l
450 nm AbHYMOGEE T AL G PR S R
20 R AL R A R O
1.4 3t LPS-FSH) RAW 264. 7 4RAFEHL NO HIH]
HliE I I

H 4 T XN I RAW 264. 7 i g BREEH AL
SRIG A 10% Jif 48 1L i (FBS) 1) DMEM K 55 5k
ZAbTH A, IR AT AR B F) 3.5 x 107 A~/mL, $2Ff
#) 96 LAk 1,35 000 4L/ fL, CO, ¥ FRAHIEEH 24
h, BAARALEYIER 61 25 mmol/L a§ 10 mmol/L ¥
JERRW AR5 IS SR B RIS A 96 LB Feth =24
WeEESA 100,20 4 pmol/L, B5 FEFGME 1 h, A
REME(LPS) LRIy 1 png/mL, QRZE0EF 24 h,

M 96 FLAR &AL H I 100 pl. V& ZEEFR AN ,
LA 50 L Griess R1, % il & S min, F001
A 50 pL Griess R2, & iR E 5 min, 540 nm
e W B, I T2 A6 A P X NO 438 1) 4100 i
A > 50% TR EEN HI R B (1Cs,) o 7E
iR 96 fLAH A 10 wL ) CCK8, CO, 554 N
PBEE 45 min 5 5E 450 nm WOLEE IFHEALEY
X RAW 264. 7 41k K B R

2.1 H#EHETE
wEWM1  HAOJE R K ; ESI-MS: m/z 257

[M+H]" 4F=H CsH,,0,;'"H NMR (500 MHz,
DMSO-d,) 8:7.66 (1H,d,J = 8.8 Hz, H-5),7.31
(2H,d,J =8.4 Hz,H2'/6"),6.78 (2H,d, ] =8.4
Hz,H-3'/5"),6.45(1H,dd,J =8.8,1.2 Hz,H-6),
6.28(1H,d,J =1.2 Hz,H-8),5.47 (1H,dd, J =
12.8,2.8 Hz,H-2),3. 13 (1H,dd, J = 16.5,12. 8
Hz,H-3b),2.67(1H,dd,J =16.5,2.8 Hz,H-3a);
"C NMR (125 MHz, DMSO-d, ) 5:78.3(C-2),43.3
(C-3),189.4(C4),127.6 (C-5),109.5(C-6),
163.8(C-7),102.6(C-8),163.3(C9),113.2(C-
10),128.7 (C-1"), 128.2 (C-2"), 115.1 (C-3"),
157.6(C4"),115.1(C-5"),128.2(C-6"), LI "%k
Y5 SCmk Rl — 2 e E A 1 I H R,
wE®2 A JGE AR K ESI-MS: m/z 273
[M+H]" ,4F=H CsH,,0,;'"H NMR (500 MHz,
DMSO-d,)6:7.30(2H,d,J =8.5 Hz,H-2'/6") ,6. 79
(2H,d,J =8.5 Hz,H-3"/5"),5.87(2H,s, H-6/8) ,
5.42(1H,dd,J=13.0,3.0 Hz,H-2) ,3.25(1H,dd,J
=17.0,13.0 Hz,H-3b) ,2.66(1H,dd,J =17.0,3.0
Hz,H-3a) ;" C NMR( 125 MHz, DMS0-d, )5:78. 5(C-
2),42.0(C-3),196.3(C4),163.6(C-5),95.9(C-
6),167.2(C-7),95.1(C-8),163.0(C9),101.7(C-
10), 128.9 (C-1"), 128.4 (C2"),115.2 ( C-3"),
157.8(C4"),115.2(C-5"),128.4(C-6"), LI "%k
Y5 Semkt O Rl — B, e E A 2 AR R
WwaEW3 T ERK AR ESI-MS: m/z 287
[M+H]" ,4F=H C,H,,0,;'"H NMR (500 MHz,
CD,0D)5:6.89 ~6.95 (3H, overlap, H-2", H-5", H-
6'),5.90(2H,d,J =2.2 Hz,H-6/8),5.32(1H,dd, J
=12.6,3.1 Hz,H-=2),3.86(3H,s,4'-0CH, ) ,3. 05
(1H,dd,J =17.1,12.6 Hz,H-3b) ,2.73 (1H,dd, J
=17.1,3. 1 Hz,H-3a) ;°C NMR(125 MHz,CD,0D)
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5:80.3(C-2),44.1(C-3),197.6(C4),165.4(C-
5),97.2(C-6),168.6(C-7),96.3(C-8),164.7(C-
9),103.3(C-10),133.2(C-1") ,114.5(C2"),149. 3
(C-3"),147.8(C4"),112.6(C-5"),119.0(C-6"),
56.4(4'-0CH,) . LA F%de 5 ekt 2 — 2%, ik
YEAEY 3 AR

WwEm4 HEOTLEMK K, ESI-MS: m/z 435
[M+H]" 47k C,H,0,,;'H NMR (500 MHz,
DMSO-d,)6:12.06 (1H,s,5-0H),9.72 (1H, s, 4'-
OH),7.33(2H,d,J =8.5 Hz,H-2'/6") ,6.80 (1H,
d,J=8.5 Hz,H3'/5"),6.15(1H,d,J =2.0 Hz, H-
8),6.13(1H,d,J=2.0 Hz,H-6),5.50(1H,dd, J =
12.5,2.9 Hz, H-2),5.49 (1H,d, J = 12.5 Hz,2"-
OH),5.40(1H,m,6"-OH) ,5.17(1H,d,J =5.0 Hz,
3"-0H),5.10(1H,d,J =5.0 Hz,4"-OH) ,4.97 (1H,
d,J=7.5 Hz,H-1") ,3.66(1H,d,J =11.0 Hz, H-6"
a),3.43 (1H,dd, J =10.5,5.5 Hz, H6"b),3.30
(1H,dd,J=17.0,12.5 Hz,H-3b) ,3. 11 ~3. 18(4H,
overlap, H-2", H-3", H4",H-5") ,2.70 (1H, dd, J =
17.0,2.9 Hz,H-3a) ;C NMR (125 MHz, DMSO-d, )
5:78.8(C-2),42.2(C-3),197.4(C4),163.1(C-
5),96.6(C-6),165.4(C-7),95.6(C-8),162.9(C-
9),103.4(C-10),140.2(C-1"),128.6(C2"),115.3
(C-3"),158.0(C4"),115.3(C-5"),128.6(C-6"),
99.7(C-1"),73.2(C-2"),76.5(C-3"),69.6(C4"),
77.2(C-5"),60.7(C-6") o LA b %5 3cik' ™ i
— BB G Y 4 Al K 2R -T-0-B-D- W # %
WEH

WwEWS WA A; ESI-MS: m/z 465 [ M +
H] ", ¥k C,H,,0,;'HNMR (500 MHz, DM-
S0-dy)8:6.93(1H,d,J =9.0 Hz,H-5") ,6.93(1H,
d,J=1.8 Hz,H2"),6.89(1H,dd,J =9.0,1.8 Hz,
H-6'),6.16(1H,d,J=2.4 Hz,H-8) ,6.13(1H,d, J
=2.4 Hz,H-6) ,5.49(1H,dd,J =13.0, 2.5 Hz, H-
2),4.97(1H,d,J =7.8 Hz,H-1") ,3.77(3H,s,3'-
OCH,),3.67(1H,dd,J=10.0,4.0 Hz,H-6"a) ,3. 42
(1H,m,H-6"b),3.38(1H,dd,J =17.2,13.0 Hz,H-
3b),3.10 ~3.39 (4H, overlap, H-2" 3" ,4",5") ,2. 76
(IH,dd, J =17.2,2.5 Hz, H-3a);"” C NMR (125
MHz, DMSO-d, )§:78. 5(C-2) ,42.2(C-3),197.0( C-
4),162.9(C-5),96.5(C-6),165.2(C-7),95.5(C-
8),162.6(C-9),103.3(C-10),130.9(C-1"),114. 1
(C-2"),146.5(C-3"),148.0(C4") ,112.0(C-5"),

117.8(C-6"),99.6 (C-1"),73.0 (C2"),76.3 ( C-
3"),69.5(C4"),77.1(C-5"),60.6(C-6"),55.7(5'-
OCH,) o DU b 55 3cmkt ™ 4fali— 2%, sl e b &
Y1 5 I Kz 3 -7-0-B-D-Nk ing w8 A M 1T o

a6 (a0 E Rk K ; ESI-MS : m/z 581
[M+H]" 475k C,H,0,,;'H NMR(500 MHz,
DMSO-d,)6:7.33(2H,d,J =8.0 Hz,H-2'/6") ,6.83
(2H,d,J =8.0 Hz,H-3'/5"),6.18 (1H,d,J =2.2
Hz,H-8),6.17(1H,d,J =2.2 Hz,H-6),5.37(1H,
dd,J=11.6,2.7 Hz,H-2) ,5.26 (1H,d,J =4. 5 Hz,
H-1"),5.10(1H,br s,H-1""") ,3.92(1H,d,J =13.5
Hz,H-6"a),3.86 (1H,d,J = 8.5 Hz,H-6"b),3.33
~3.96 (8H, overlap, H-2" H-3" , H4" H-5" H2'"",
H-3""" H4''"" /H-5"""),3.16(1H,dd,J =16.0,11.6
Hz,H-3b),2.74(1H,dd,J = 16.0,2.7 Hz,H-3a),
1.30(3H,d,J = 8.0 Hz, H6'"");” C NMR ( 125
MHz,DMSO-d, )§:80.7(C-2) ,44.0(C-3),198.5(C-
4),166.5(C-5),98.0(C-6),166.6(C-7),96.7(C-
8),164.6(C9),105.0(C-10),130.8(C-1"),129.2
(C2"),116.4(C-3"),159.1(C4"),116.4(C-5"),
129.2(C-6"),102.5(C-1"),79.2 (C-2"),78.9 (C-
3"),70.0(C4"),78.1(C-5") ,62.2(C-6"),99.3(C-
1), 72.1(C2"""),71.2(C-3""") ,73.9(C4"""),
69.6(C-5"""),18.2(C6""") . LA L% 5 Scmk'™
1B — B, W E G 6 Rt

WwaEWT AT E R KR, ESI-MS: m/z 611
[M+H]" 458 CH, 0,5 ;' H NMR (500 MHz,
DMSO-d,)6:12.05 (1H,s,5-0H),9. 15 (1H,s,3'-
OH),6.93(1H,d,J =8.4 Hz,H-5") ,6.89(1H,d,J
=2.6 Hz,H-2'),6.87(1H,dd,J =8.4,2.6 Hz, H-
6'),6.11(1H,br s,H-8) ,6.09(1H,br s,H-6),5.53
(1H,br d,J =12.5 Hz,H2),5. 16 (1H,d, ] =8.0
Hz,H-1"),4.69 (1H,d, J =2.0 Hz, H-1"),3.77
(3H,s,4'-0OCH, ) ,3. 15 ~3.52 (10H, overlap, H-2",
374", 5",6",2",3" 4" 5") 3.17 (1H,dd, J =
18.0,12.5 Hz,H-3b),2.78 (1H,br d,J =18.0 Hz,
H-3a),1.16 (3H,d,J = 6.0 Hz, H6");"” C NMR
(125 MHz, DMSO-d, ) 8:78.5 (C-2),42.2(C-3),
197.1(C4) ,163.0(C-5),96.3(C-6),164.9(C-7),
95.2(C-8),162.6(C-9),103.4(C-10),131.0(C-
1'),114.2 (C2"), 146.5 ( C-3"), 148.0 ( C4"),
112.0(C-5"),117.9(C-6"),100.4 (C-1"),76. 1 ( C-
2"),77.2(C-3"),69.6(C4"),77.0(C-5") ,60.4(C-
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6"),97.4(C-1"),70.3(C=2""),70.5(C-3""),71.9
(C4"), 68.3 (C-5"),18.1 (C-6"), 55.7 (4'-
OCH,) o DL % 5 3cmk ™ i3l — 2%, s e b 4
YT R et

hEWMS8 FEOMAK;ESI-MS:m/z 581 [ M +
H]", 4+:k C, H, O,;'H NMR (500 MHz,
CD,0D)§:7.27(2H,d,J =8.0 Hz, H-2'/6") ,6. 86
(2H,d,J =8.0 Hz,H3'/5"),6.23(1H,d,J =1.5
Hz,H-8),6.21(1H,d,J =1.5 Hz,H-6),5.43(1H,
dd,J= 14.5,3.5 Hz,H-2) ,4.98(1H,t,J =7.5 Hz,
H-1""),4.73(1H,br s,H-1""") ,4.01(1H,d,J =13.0
Hz,H-6""a) ,3.91(1H,d,J=10.5 Hz,H-6''b) ,3. 33
~3.73(8H,overlap,H-2" ,H-3" ,H4" H-5" ,H-2""  H-
3" H4"" H-5""),3.20(1H,dd,J = 16.0,14.5 Hz,
H-3b),2.79(1H,dd,J =16.0,3.5 Hz,H3a),1. 13
(3H,d,J =6.0 Hz, H6""") ;" C NMR (125 MHz,
CD,0D)6:80.6 (C2),44.1(C-3),198.5(C4),
164.5(C-5),98.0(C-6),166.9(C-7),97.1(C-8),
164.5(C-9),105.0(C-10),129.1(C-1"),130.9(C-
2),116.4 (C3"),159.1 (C4"), 116.4 ( C-5"),
130.9(C-6"),101.7(C-1""),74.7(C-=2"") ,77.9(C-
3),71.3(C4"") ,77.1(C-5"") ,67.4(C-6"") ,102. 1
(C-1"""),72.1 (C2"""),72.4 (C3"""),74.1 ( C-
4'"),69.8(C-5"""),17.9(C-6"""), LI %35 X
KU R B S E LS 8 N S

HEWI HEIERK A ESI-MS: m/z 581
[M+H]", 4%k C,H,0,;'HNMR(500 MHz,
DMSO-d,)8:7.94 (1H,d, J =2.0 Hz, H-2'),7.66
(1H,dd,J=8.8,2.0 Hz,H-6") ,7.16(1H,d,J =8. 8
Hz,H-5"),5.50(1H,d,J=9.5 Hz,H-1") ,4.02(3H,
s,7-OCH, ) ,3.90 (3H, s,8-0CH, ) ,3.85 (3H, s, 6-
OCH,), 3.84 (3H, s, 5-OCH, ), 3.82 (3H, s, 4'-
OCH,),3.80(3H,s,3’-0CH,) ,3. 56 (2H, m,H-6") ,
3.08 ~3.56 (4H, overlap, H-2",3",4" 5") ;" C NMR
(125 MHz, DMSO-d, ) §:153.4(C-2),135.4(C-3),
172.1(C4),148.0(C-5),143.4(C-6),151.0(C-
7),135.3(C-8),143.4(C9),114.3(C-10),127. 4
(C-1"),121.3(C2"),112.4(C-3"),147.3(C4"),
147.9(C-5"),111.4(C-6"),100.5(C-1") ,69. 8 ( C-
2"),76.6(C-3"),74.3(C4") ,77.6(C-5") ,60.6( C-
6”),61.8 (5-0CH, ), 61.9 (6-OCH, ), 61.5 (7-
OCH,) ,61.4 (8-OCH,),55.6(3'-OCH, ) ,55.5 (4'-

OCH,) o LA 3 5 30k il — 20, i e b &

Y9 h3-32H-5,6,7,8,3",4"-75 A L B B 3-0-
B-D- Mg 2 W

W& 10 [ 51k (MeOH) ; ESI-MS: m/z
363 [M + H]", 4+ FHk CyH, O, ;'H NMR (500
MHz, DMSO-d, ) §:6. 50 (2H,m, H-2/3") ,6. 62 (2H,
d,J =1.5 Hz, H-5/5"),3.68 (4H, br s, H9/9") ,
3.68(6H,s,4-0CH,/4'-OCH, ) ,2. 44 ~2.54 (4H, o-
verlap, H-7a/7"a/7b/7'b) ,1. 81(2H,m ,H-8/8") ;*C
NMR (125 MHz, DMSO-d,)8:121.4(C-1,1"),115.3
(C-2,2"),144.5(C-3,3"),147.5(C4,4"),113.1
(C-5,5'),132.4(C-6,6"),34.1(C-7,7") ,42.7(C-
8,8"),60.4(C9,9"),55.6(4, 4'-OCH;) ., UL I %k
5 ek R — L e E LA Y 10 9 TR S
A N e

wEWw1l FEBEK; +7.3(c0.1,MeOH) ;
ESI-MS:m/z 535 [M+H]* 4+ } C,,H,,0,;'H
NMR (500 MHz, DMSO-d, ) §:6.91 (2H,d,J =2.0
Hz,H2/2"),6.90(2H,d,J =8.4 Hz,H-5/5") ,6.85
(2H,dd,J =8.4,2.0 Hz,H-6/6") ,5. 10 (1H,t, ] =
5.8 Hz,H9'b) ,5.03(1H,br s,H9'a) ,4.87(1H,d,
J=8.5Hz,H-1")4.66 (1H,d,J =7.2 Hz,H-7"),
4.64(1H,d,J =7.2 Hz,H-7) ,4.53 (1H,t,J =5.8
Hz,H9b),4.14 (1H, m, H9a),3.76 (3H, s, 4'-
OCH,), 3.74 (3H, s, 3'-OCH, ), 3.72 (3H, s, 4-
OCH,),3.63(1H,dd,J =12.5,6.0 Hz,H-6"a) ,3. 42
(1H,dd,J =14.5,7.5 Hz, H-6"b) ,3.04(2H, m, H-
8/8'),3.04 ~3.28(4H, overlap, H-2" 3" 4" 5") ;" C
NMR (125 MHz, DMSO-d, )§:135.2(C-1),110.5( C-
2),148.8(C-3),145.9(C4),115.1(C-5),118.2
(C-6),85.0(C-7),53.7(C-8),71.0(C9),133.8
(C-1"),109.9(C-2"),148.8(C-3"),148.2(C4"),
111.6(C-5"),118.1(C-6"),84.9(C-7"),53.7 (C-
8),71.0 (C9'),100.1(C-1"),73.2(C2"),76.9
(C-3"),69.7(C4"),77.1(C-5"),60.7(C-6"),55.7
(4-OCH,) ,55.5(3'-0CH, ) ,55.6(4'-OCH;) , L) I
B 530k ol — 5, e E AL A 11 R
2 ELEE-B-D-H AT

wEW 12 A (MeOH) 3 +43(c 0.1,
MeOH) ; ESI-MS:m/z 535 [M + H] " ; 4+ Hh C,y
H,,0,,;'H NMR (500 MHz, DMSO-d, ) §:7.04 (1H,
d,J=8.4 Hz,H-5) ,6.96(1H,d,J =1.6 Hz,H-=2),
6.93(1H,d,J=1.6 Hz,H-2") ,6.92(1H,d, ] =8.4
Hz,H-5"),6.85 ~ 6.89 (2H, overlap, H-6/6") ,5. 12
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(1H,br s,H-9'b),5.04(1H,d,J =6.5 Hz,H9'a),
4.88(1H,d,J=7.2 Hz,H-1") ,4.80(1H,d,J =6.0
Hz, H-7'),4.55 (1H,d, J = 5.5 Hz, H9b), 4.37
(1H,d,J =6.8 Hz,H-7) ,4.10(1H,d,J =9. 2 Hz,H-
9a),3.77(3H,s,4’-0CH,) ,3.76 (3H,s,3'-OCH, ) ,
3.74(3H,s,3-0CH,,),3.66 (1H,dd,J =10.4,4.8
Hz,H-6"a) ,3.45(1H,dd,J =11.5,6.0 Hz,H-6"b) ,
3.06 ~3.30(4H,overlap,H-2",3",4",5") ,2. 83 (1H,
m,H-8) ;" C NMR(125 MHz, DMSO-d, )§:135.5(C-
1),110.6 (C-2),149.1(C-3),146.1(C4),115.4
(C-5),118.4(C-6),86.9(C-7),54.3(C-8),70.5
(C9),131.4(C-1"),109.6 (C2"),148.7(C-3"),
147.8(C4"),111.7(C-5") ,117.8(C-6"),81.5(C-
7'),49.6 (C-8"),69.2(C-9'),100.3 (C-1"),73.5
(C2"),77.3(C-3"),69.9(C4"),77.1(C-5"),60.9
(C-6"),55.9(4-0CH,),55.7(3'-OCH, ) ,55.7 (4'-
OCH,) o DA s 553k > il — 2%, i s 2 b &
Y12 Jit i .

wEWI3 [ AR ESI-MS: m/z 535 [M +
H] " 4 FxX Nk C,,H, 0, ;'H NMR (500 MHz, DM-
S0-d,)5:6.99(1H,d,J =8.4 Hz,H-5") ,6.84 (1H,
d,/=8.4 Hz,H-5),6.78(1H,d,J =2.0 Hz,H2'),
6.67(1H,dd,J =8.4,2.0 Hz,H-6") ,6.66 (1H,d, J
=2.0 Hz,H2),6.62(1H,dd, J =8.4,2.0 Hz, H-
6),4.85(1H,d,J =7.2 Hz,H-1") ,4.09 (1H,t,J =
7.6 Hz, H9'a),3.88 (1H,t,J =8.4 Hz, H9'b),
3.70(9H,s,3-0CH,/3'-OCH,/4’-OCH, ) ,3. 63 (1H,
dd,J=12.5,6.5 Hz,H-6"a) ,3.42(1H,dd,J=14. 5,
7.0 Hz,H-6"b) ,3. 11 ~3.40(4H, overlap, H-2",3",
4".5") ,2.81(1H,dd,J =13.2,4.4 Hz,H-7a) ,2. 74
(1H,dd,J=13.2,4.4 Hz,H-7b) ,2.55(1H,m,H-7’
a),2.51(1H, m,H-8),2.47 (1H, m, H-7'b) ,2. 42
(1H, m, H-8") ;" C NMR (125 MHz, DMSO-d, ) §:
131.4(C-1),112.6 (C-2),148.8(C-3),145.5 ( C-
4),112.0(C-5),121.5(C-6) ,33.7(C-7) ,45. 8 (C-
8),178.7(C9),132.0(C-1"),114.0(C-2"),148. 8
(C-3"),147.5(C4"),115.3(C-5"),120.6 (C-6")
37.1(C-7"),41.0(C-8'),70.9 (C9'), 100.4 ( C-
17),73.4(C2"),77.2(C-3") ,69.9(C4") ,77.1(C-
5"),60.9 (C-6"),55.6(4-0CH,),55.7(3'-OCH, ),
55.8(4-0OCH,) . DA_I- %idfs 55 ek 4l — 3%,
YA 13 A3

wEWw14 HEOBEK;ESI-MS: m/z 521 [M +

H]*, 73k CxHy, 043" H NMR (500 MHz, DM-
S0-d;)8:7.04(1H,d,J=8.5 Hz,H-5) ,6.95(1H,d,
J=1.5 Hz,H2),6.89(1H,d,J =4.0 Hz, HS5"),
6.85(1H,dd,J=8.5,2.0 Hz,H-6),6.75(1H,dd,J
=8.5,2.0 Hz,H6'),6.72 (1H,d, J = 1.5 Hz, H-
2),5.11(1H,d,J =4.0 Hz,H9'b) ,5.04(1H,d,J
=5.2 Hz,H9'a) ,4.88(1H,d,J =7.5 Hz,H-1""),
4.67(1H,d,J =4.0 Hz,H-7) ,4.61(1H,d,J =4.5
Hz, H-7'),4.55 (1H,d, J = 5.5 Hz, H9b) , 4. 12
(1H,m,H9a),3.77(3H,s,3-0CH, ) ,3.76 (3H,s,
3'-0CH,),3.65(1H,m ,H-6""a) , 3.45(1H,m,H-6"’
b),3.24 ~3.31 (4H, overlap, H-2"",3"",4"",5""),
3.04(2H, m, H-8/8") ;" C NMR (125 MHz, DMSO-
dg)8:135.2(C-1),110.6(C-2),145.9(C-3),147.5
(C4),115.2(C-5),118.7(C-6),85.2(C-7),53.7
(C8),71.0(C9),132.2(C-1"),110.4 (C-2"),
145.8(C-3"),148.9(C4") ,115.1(C-5"),118. 1( C-
6'),84.9(C-7"),53.6(C-8"),70.9(C9"), 100.2
(C-1""),73.2(C2""),77.0(C3""),69.7(C4""),
76.9 (C-5""),60.7 (C-6""),55.7 (3-OCH, ), 55.6
(3'-0CH,) o DA b %cdhs 55 3c ik ™ il — 8, ok
51 14 2 (-) -FARRRE-4-0-B-D- ML M A A4 1

WEWIS JTLOER;ESI-MS:m/z 238 [M +
H]*, 4 += K C,H;NO,;'"H NMR (500 MHz,
CD,0D)8:9.33(1H,s,CHO) ,7.15(1H,d,J =3.5
Hz,H-3) ,6.34(1H,d,J =3.5 Hz,H4),5.22(1H,
d,J=11.4 Hz,H-6) ,4.65(2H,s,H-11) ,4.34(1H,
dd,/=8.0,5.5 Hz,H-8),2.66 (1H, m,H-7) ,1.56
(3H,d,J=5.0 Hz,H9) ,1. 14(3H,d,J =5. 5 Hz,H-
10) ;" C NMR (125 MHz, CD,0D) §:180.2 (C-1),
133.3(C2),128.2(C-3),111.7(C4),146.1 ( C-
5),63.7(C-6),45.1(C-7),82.1(C-8),18.6(C-9),
14.5(C-10),56. 6(C-11) ,174.5(C-12) . Lk b ¥dR
50k R — B, B LA 15 R SR

ka6 TR ESI-MS  m/z 136 [M +
H] ", 3% CH,N,;"H NMR (500 MHz, DMSO-
dg)8:12.75(1H,s,NH) ,8.09 (2H,s,H-3/6) ,7.03
(2H,s,NH) ;”C NMR (125 MHz,DMSO0-d, )§:152. 2
(C-3/6),139.8(C4/5),155.2(C-8), LI -¥i#i 5
SCHR P R TE— B, B A 16 g 1-H-BRik Jf:
[4,5-d ] mAR-2-Ji

wEW1T  TLEORAR; ESI-MS: m/z 209 [ M +
H]*,4F=% C,H,0,;'"H NMR (500 MHz, DM-
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SO-d,)5:7.48(1H,d,J =16.0 Hz,H-7) ,7.04(1H,
brs,H-2),7.00(1H,d,J=8.0 Hz,H-6) ,6.79(1H,
d,J=8.0 Hz,H-5) ,6.27(1H,d,J =16.0 Hz,H-8),
4.15(2H,q,J =6.4 Hz, H-10),1.23(3H,t,/ =6.4
Hz,H-11) ;" C NMR (125 MHz, DMSO-d, ) 8:125. 5
(C-1),114.0(C2),145.0(C-3),148.4 (C4),
115.7(C-5),121.4(C-6),145.6 (C-7) ,114.8 ( C-
8),166.5(C9),59.7(C-10),14.3(C-11) , DI %k
a5 SCHR ™ ol — 3, MO E AL A 17 kR
LM

wEW18 TR ESI-MS  m/z 136 [M +

. OR; R,O—
4" "
HO
Ry HO

1 Ry=R,=Ry=H
2 Ry=R,=H, Ry=OH
3 Ry=Ry=0H, R;=CH,

4 R;=R,;=Ry=R4=H

HO—
HO- R0

HO A o
OH

11 (7S, 7'S) R=CH,

12 (7S, 7'R) R=CHj3
14 (7S, 7'S)R=H

5 Ry=R3=R,=H, R;=0CH,

6 Ry=R,=R;=H, Ry=Rha

7 R;=CHg, Ry=0H, R3=Rha, Rs=H
8 Ry=R,=Ry=H, R,=Rha

H] ", %=k C;H N, ;'H NMR (500 MHz, DMSO-
dy)8:7.48(1H,d,J =16.0 Hz,H-7),7.03(1H,d,J
=8.0 Hz,H-6) ,6.94(1H br s,H-2) ,6. 78 (1H,d,J
=8.0 Hz,H-5),6.31 (1H,d,J =16.0 Hz, H-8),
3.73(3H,s,H-10) ;" C NMR (125 MHz, DMSO-d, )
5:126.5(C-1),115.0(C-2),145.6(C-3),148.7( C-
4),115.4(C-5),122.3(C-6),145.3(C-7),114.7
(C-8),166.5(C9),52.0(C-10), Dk ¥cdi 53
BIRE> R — B, S A 18 TR I
a1 ~18 (L5 LKL 1,

Hosﬂ,\agozR
2 s

HO 5

15 17 R=CH,CHj
18 R=CHj

Bl &1 ~18 Lzt

Fig. 1 Chemical structures of compounds 1-18

2.2 JEMENE

X R 18 MW Tis i e, 45 R4k
G 3 FI18 XJ zymosan 175 5 i PR 4 i R T 4R
W BA —E A HIE ], IC, y 77. 8 £2.4 pumol/
L,44.7 £13.5 pmol/L( fHPXJ #E 24k PLC inhibitor
U73122,1C5, 3 4. 00 £0.24 wmol/L) ., fL&% 1 i
18 HAT I RAW 264. 7 4 UL NO i1, 1C, 23
WKk 44.7 £4.1 .94.5 £1.9 wmol/L ( FH = e 0| e
FF 1044 39.0 £13.8 umol/L)
3 iFit 54

SCHR A O AR B ST, 5 DR
T A B B A RIS, O T
A B RN IRE R A . Lu 25 8 T
H 0 8 S T — A I 0 A e 4 AR A, FRATT R
A HIE R R G, BR T3 845 B R & 1)
FEEHRMFEGER BRI, W ATEF 5155 16

AN A A, SRR TR A A R B GR.
FEXT A2 A W — 2B 5 v, B AR My B A5
BN TASCRHAE R 18 NEEFREZ A0, Bt AL
A B A BRI , oAt 17 MEF G R B
89 AN 5 AN R 2 AT H R R A 1-H-BK
e[ 4, 5-d ] mhBR-2-F 359 o0 B OO I vy B 1S
#, HA k&Y 3 A1 18 X} zymosan 55 v ki 40
RO A AL B — o I HIE R e & 1 R
18 H A4 RAW 264. 7 4o Bl NO 1% Ve, 1515
WM, BARC A 25 SCHRIRGE (1 & A v
RN AR X B 2K B2 I S B A
I , T JOATEfu] SCHR I b o3 25 B A
KA HRAE , A 5T N T e IR A B 2 A
B S B T A Pt SR A FRA IR EN AR H A,
B PR BE R 2 M I ), (HE— 25 R LC-MS X
BUALE AL & A AR M A 250 10
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