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Anti-complementary constituents of Myricaria wardii
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1. School of Pharmacy, Fudan University, Shanghai 201203, China
2. School of Ecological Environment, Tibet University, Lhasa 850000, China

Abstract: Objective To study the anti-complementary constituents of Myricaria wardii. Methods The compounds were isolated
and purified by silica gel column chromatography, gel chromatography, ODS column chromatography, and semi-preparative HPLC.
The structures were identified by spectral data (NMR and MS) and relevant references. Besides, the anti-complementary activities of
these compounds were evaluated by hemolysis method. Results A total of 41 compounds were isolated and identified from M. wardii,
including (—)-3,6-bis(4-hydroxy-3-methoxyphenyl)-5-(4-hydroxyphenethyl)hexahydro-4 H-furo[3,4-c]pyrrol-4-one (1), methyl 3-
hydroxy-4,5-dimethoxybenzoate (2), methyl 3-hydroxy-4-methoxybenzoate (3), vanillin (4), apocynin (5), methyl syringate (6),
coniferaldehyde (7), methyl 3,4-dihydroxy-5-methoxybenzoate, (8), methyl isoferulate (9), p-hydroxybenzaldehyde (10), p-
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hydroxyacetophenone (11), loliolide (12), (+)-dehydrovomifoliol (13), gallic acid (14), protocatechuic acid (15), 3-O-methylgallic acid
(16), ethyl gallate (17), vomifoliol (18), 3,5,6-trihydroxy-7-megastigmen-9-one (19), caffeic acid (20), grasshopper ketone (21),
taxifolin (22), 3-hydroxy-4,5-dimethoxybenzoic acid (23), p-coumaric acid (24), syringic acid (25), isolariciresino (26), burselignan
(27), (1',1'2",2"-tetramethylpropyl)-1,2-benzenediol (28), dihydrokaempferol (29), quercetin (30), N-trans-feruloyltyramine (31),
terrestiamide (32), (R)-3-(4-hydroxy-3-methoxyphenyl)-N-[2-(4hydroxyphenyl)-2-methoxyethyl] acrylamide (33), (2)-8,11,12-
trihydroxy-9-octadecanoic acid (34), 9,12,13-trihydroxy-10,15-octadecadienoic acid (35), myricaria A (36), isoferulic acid (37),
protocatechualdehyde (38), N-trans-feruloyl-3-methyldopamine (39), kaempferol (40), methyl vanillate (41). A total of 26 compounds,
including 13 phenolic acid derivates, four flavonoids, two lignans, three phenylpropanoids, three phenolic amides and one terpenoid,
showed anti-complementary activities with the half inhibit hemolysis concentration (CHso) ranging from (0.20 *+ 0.03) to (4.72 £
0.01) mmol/L. Conclusion Compound 1 is a new compound isolated from M. wardii named myricarian A, and sesquiterpenoids (12,
13, 18, 19, 21) are isolated from Myricaria for the first time. Phenolic derivates and flavonoids are considered as the main anti-
complementary components of M. wardii.

Keywords: Tamaricaceae; Myricaria wardii Marquand.; myricarian A; anti-complementary activity; loliolide; (+)-dehydrovomifoliol;

vomifoliol; grasshopper ketone

BEMIAL (Tamaricaceae) /KAHA J& Y /NEKHH
¥i Myricaria wardii Marquand. A3 A5 T Fa LB X
R S, oA G A KR F R R 2 —.
L KFAR X 4 “URAR T “HAT, R T (RERA
) (DUBPBE ) Skt 2 saEt, BA R,
RAEGEZ TR PR TR e i
WA IR R SR OCTT R S5 2 Fh s eSB! S)
PEOCHRIRIE, KB B R DT R SR . PrEAL.
PRIF. BB HL %% (human immunodeficiency
virus, HIV) F575 10 B A BB A AEPE LT, R
Y HTIIET TR I, I RMA I FE OS2 th R R E
BRI EE RS B, JTSLIR s R BN,
A% /KAE M. squamosa Desv.. /NEKAK . F5TH
KA M. elegans Royle FIVE /KK M. elegans
var. tsetangensis P. Y. Zhang & Y. J. Zhang. 4 Mk %
IKAEA S S () RE SR 35 B R AP BUAMATE 1,
o Hp il % BE C half inhibit hemolysis
concentration, CHso) 4 8.468~9.776 pg/mL.

IR RARL (B AR5, AHIEFExR INE
KAARLHEAT T HUORMATEPE S B FE, A 95 % L1
R EAE 4 MUEEW, DB ER
myricarian A (1), 3-F83&-4,5- — H 5 JEK L FH g
(methyl 3-hydroxy-4,5-dimethoxybenzoate, 2) 3-¥2
HA-HHERERFN (methyl 3-hydroxy-4-
methoxybenzoate, 3). FHE[E (vanillin, 4). 'Af
JikT* (apocynin, 5). T M H 5 (methyl syringate,
6). FAFIEE (coniferaldehyde, 7). 3,4-—F8Jt-5-H
AR K H R W EE ( methyl 3,4-dihydroxy-5-
methoxybenzoate , 8) . 3 [l R I li5  ( methyl

isoferulate, 9). X[FRFKHEE (p-hydroxybenzal-
dehyde, 10). X% 7K Z Wi ( p-hydroxyaceto-
phenone, 11). BFEENEE (loliolide, 12). (+)-2
S HEAREE [(+)-dehydrovomifoliol, 13]. &
TR (gallic acid, 14). J5i JL % & (protocatechuic acid,
15). 3-0-FH 3L % & TR (3-O-methylgallic acid, 16+
HE T LE Cethyl gallate, 17 ). 0t i fE
(vomifoliol, 18). 3,5,6-trihydroxy-7-megastigmen-9-
one (19). WNMEER (caffeic acid, 20). WE i fH
(grasshopper ketone, 21)+ {EJiHFA % (taxifolin, 22).
-5 A 45 W E R F R ( 3-hydroxy-4,5-
dimethoxybenzoic acid, 23). XJ#&FHZ & (p-coumaric
acid, 24). T &FMR (syringicacid, 25). & Al
% (isolariciresinol, 26 ). burselignan (27). (1/,1',2",2"-
tetramethylpropyl)-1,2-benzenediol (28). & 111 251y
(dihydrokaempferol, 29). #7 % (quercetin, 30).
N-J2 AP BE L% % (N-trans-feruloyltyramine, 31)-
terrestiamide ( 32 ) . (R)-3-(4-hydroxy-3-methoxy-
phenyl)-N-[2-(4hydroxyphenyl)-2-methoxyethyl] acryl-
amide (33). (2)-8,11,12-trihydroxy-9-octadecanoic
acid (34). 9,12,13-trihydroxy-10,15-octadecadienoic
acid (35). /KM R A (myricariaA, 36). F[%{
fR Cisoferulic acid, 37). J& JLZ % (protocate-
chualdehyde, 38 N-Jx - B fbt-3- HH S L P Jiz (V-
trans-feruloyl-3-methyldopamine , 39 ) . 1l 2%
(kaempferol, 40). 75 MR (methyl vanillate, 41).
Hrp, (a1 b &, s KRR ER A

ST (124 13, 18, 19, 21D HEH KM
ZEEY T IR 3L 26 MEEWR I PR
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ASETE, CHso N (0.2040.03) ~ (4.724+0.01)
mmol/L.
1 {XE5HH

PerkinElmer 2. #1735 Y6 & 71 (€ [E PerkinElmer
/5] ) Varian R HEPR1C(TH, 400 MHz, 3£ [# Varian
/A 1]); Bruker Ultrashield Plus #% 3L 4RGN 52 (13C,
150 MHz, —4ERZ0i3E4R1E, 78E Bruker 2AH]);
Rudolph Autopol VI Jig:{X (3£ Rudolph 22 7]);
AB 5600 Q TOF o ¥t (£H AB A#]);
Velos Pro Jiiif{% (3£[E Thermo Scientific /A H]);
Agilent 1260 7 HTiAH Y (S Agilent A F]);
g b 53 A4 (32 Thermo Scientific A ] ). JAHY-
#1145k (YMC-Pack Pro Cig RS, 250 mmX 10 mm,
5 um); ODS JKHER (ODS-A-HG, 12 nm, S=
50 um, YMC GEL); #Ei (Sephadex LH-20, 40~
70 um, Amersham Pharmacia Biotech AB); #EfiX
(60~80-200~300 H, HHFFEMH T . HEE
W, FEEHRARD, OB (kg Sigma-
Aldrich A7), Fr#raiialsf] (g EZERD, g
KBNS IS FERD . 5X B (BBT) ZEiA
WS 20240118H, i AR AR A D,
4R ('S 20240126, EEFHEECAEIRHTABRA
A, W EBEE (PU4h LA MR, LR=H
fiD, *ME CEMBULFIKR G, SCmEAHD.

AINETKAARE T 2021 4F 8 AR TobeE, Hh
K 5 AR AN PR 2 e i 5 U2 25 58 /N7 K A A
M. wardii Marquand. 7 B A0 BB oF o bR A
(SBZ202108-02-05) RAFT- 5 B RS 22ERt RIRZGH)
2 REESE

B TIRA/NMEKAR (6 kg) B, H 95%4
g (15SL/R) REBIRENEGGEEE 6, HE
WaE, 1928 1.3kg. ¥IRERET 3L Z&MKH,
WU A g BEIR e A1 IE TBE (1 L/ RERE
R, 2RlfR R A mERAL (143 g BER
CEEEAL (104 @) AIIE TEEHRAL (306 g)o

Tt g BB (B 98 @) K FH IE AR (43,
DL -k (1:0:0~0:1:1) Aizh
FABEEEVERE, 158415 Fr. 1~5. Fr. 2 RAREREE
s, DAL 0 (00 1~1:2) BRED
A5 B0 5> Fr. 2.1~2.3,

Fr.2.1 HEER B, A ilmE-BERgE 408 (15 0 1~
0:1) YEMBERIHD Fr.2.1.1~2.1.4. Fr.2.1.2 &%k

JRAE i, AR & P h-AmEE (100 0 1D, =
AHkE. A FR-BER AR (100 0 1~30: 1) %
i, HEBR [ & HRE-HEE (10D IR
B AR EE (20 1~0 1) - A T -
MR ClR (100 @ 1) ] PelifFEEY 2 (10.0 mg)
M3 (3.0mg). Fr.2.1.3 (1.489 g) HIREMR ik Ik
F & bi-A i ie-FEE (1:1:0~50:0:1) N
MENAH L A R4 5 Fr.2.1.3.1~2.1.3.6. Fr.2.1.3.2
SRERAE NS, AmEE-BEEE AR (10 0 1~3 1 1)
Ve AN S AR ) 26 (it (34% £ 7KV, 2 mL/min)
BEMEY 4 (13mg, ®rR=11.0min). Fr.2.1.3.5 %
s, DUATHER-EER OFE (100 @ 1~0 100D
R SRS BEGE N R (S - 1
D), FERAEEE CAME-EEER R (1 1) ] Fidl
HEIE (37%CMEKER, 2 mL/min) 13 24LE9)
9 (5.0mg, ®R=21.6min), HERTR 4L RICR
45 |5 B IR ) & 5 (33%H g /KIE, 2 mL/min)
HEEREAEY 5 (11.9 mg, ®R=26.6 min) 1 10
(1.52mg, &r=22.1min); Fr2.1.3.5 FlRLEMIRHZEH
B (47%FEEKER, 2 mL/min) #1475 304k
&5 (2.0 mg, ®R=14.0min). 6 (13.4 mg, =
22.0min)s 7 (2.6 mg, &R=16.0 min).

Fr.2.2 5648 MCI #: (10%~100% F 52 B 24
i, JEArER G DL S b HEE (0D 1~50 1 1)
B EEBEMLAIEREE CHREE) 193154 8 (215.2mg).

Fr. 2.3 2 MCIkE (10%~90% HlE) FIRER
HECAMBE-BER B8 (10 2 1~1:2) ], Vel 314
4y Fr.2.3.1~2.3.5, Fr.2.3.2~2.3.4 7> B IR & L it
e [ AR - B EECL ¢ 1)] A £ 63 (2 mL/min)
IR AEY 8 (35%HEI/KER, 3.9mg, ®r=
28.0min). 10 (37%H EE/KEW, 3.9mg, &r=19.5
min). 11 (37%HEKIER, 4.6 mg, r=23.6 min)
12 (43%HEEKER, 309 mg, ®rR=21.6 min) F113
(43%HFEE/K M, 2.2mg, rR=184min). Fr.23.5%4
I (20% HEE~0.1% FFER /KW, 2 mL/min)
HREEMLEY 14 (3.1 mg, ®=11.1min). 15 (3.8
mg, ®R=21.0min) F116 (32.7mg, %&=24.5min),

Fr. 4 LA 10%~70% H B /KGN I AHZ ODS
EOREERLAY 14 (10 mg), FIZHS) Fr. 4.1~4.7.
Fr4.5 R (il DL — @ fe-IER O BR(8 - 1~1
3) VeMif3% Fr. 4.5.1~4.5.5. Fr. 4.5.1~4.52 &%t
i it sy A R A ) 17 (HEE, 381.9mg) A1 20
[ & BE-FEE (1 1), 3.56mg]. Fr.4.5.3 £
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FEEE, DIATMEBE-BERR 8 (30 1~1:7.5) i
A&t (32% I EE /K, 2 mL/min) 1334k
A¥718 (59mg, ®R=350min) A 19 (23 mg, w=
24.0 min). Fr.4.5.4 i 1% (33%FEEKIER,
2mL/min) BEEY) 21 (2.8mg, ®R=33.7min).

Fr.4.1 2 ODS i (70%~100%H %) 15341
4> Fr.4.1.1~4.1.3. Fr.4.1.1~4.1.2 73 5 AT i (038
[AHBE-TAEH (7 1% 48D (50 1 1~1 1 1) ] Akt
B CHED 7B a3 e 2EY 37 (3L 188.6
mg), HRVENEEHNHS Fr. 4.1.1.1~4.1.1.2,
Fr.4.1.1.1 Z8ER % DUA k- F (100 1~1 ¢
1D PemAmd @i (50% 5 B /K%, 2 mL/min)
B31E% 39 (14.0mg, r=20.0min). Fr.4.1.1.2
Zf R il DL S fe-FE R (100 0 1~17.5 0 D3k
R 2 (it (25% H /KW, 2 mL/min) 15
k&4 38 (10.0 mg, R=22.5min). Fr.4.1.3 %t
s (R 15214654 40 (1532 mg).

Fr. 4.6 ZidRERAE 6, DL S E-BS R £ 1
(50 1 1~1:4) WEMAFEIHD Fr. 4.6.1~4.6.5. Fr.
4.6.1 ik & it (37%F EEKER, 2 mL/min)
BEMLAEY) 23 (99mg, RrR=24.0min) 112 (0.75
mg, ®R=33.0 min). Fr. 4.6.2 £tk [ & H k-
R (101 ] A& G (2 mL/min) 153
&M 17 (32% F /K, 4.5 mg, (r=32.0 min)
25 (22%~23%ZE-0.1% =5 LR /KB, 4.0 mg,
®R=16.9min,). 23 (22%~23%ZME-0.1%=F LR
KB, 6.3mg, rR=24.3min). 24 (22%~23%Z,
-0.1% =45 ZIRKIET, 1.9 mg, rR=28.7min). 37
(22%~23%ZE-0.1% =% LB /KWL, 5.8 mg,
rR=37.7 min) 124 (35%FEE-0.1% FER/KIE TR,
9.2mg, ®R=30.0min). Fr.4.6.3 ZEH [ & HFhe-H
B (10 1) ] Ml B (38%H /KW, 2
mL/min) f§24LAEY) 22 (19.1 mg, ®R=21.7 min).
Fr.4.6.5 il [ & E-HEE (101D ], B
e il [ A RE-BERR B (50 1~11:5) ] Al
BT (33%HE/KIER, 2 mL/min) 13311k
44126 (133 mg, ®R=32.0min) f27 (1.8 mg,
R=24.0 min).

Fr. 4.7 (8 FIRERCAE (i, — & fe-HEE (50 ¢
1~1: 1) MRS R EY 28 (9.6
mg), HARVEMEEIFEFEIH T Fr. 4.7.1~4.7.6.
Fr.4.7.3 EIAHERE (FEE) B26E9 29 (5.0
mg), HRWEMBERER ERE, D& B 4

fig (20 0 1~1: 10D BEBANG] & BAH I (45%H
B 7KW, 2 mL/min) 1924654 31 (144.2 mg,
r=30.6 min) 32 (6.0mg, r=34.0min). 1 (3.0mg,
r=50.0min) F133 (13.7mg, &x=33.1min), Fr.4.7.4
ZERA A (FED 530054930 (10.0 mg).

BUDE Fr. 5 SR CHEE A& i
(45% P EE /KT, 2 mL/min) 5811k &4 34 (25.0
mg, tr=40.0min) A 35 (18.2mg, rR=36.5min),
/b & B RERS IR £ B A 22 ) 45 (7% (90%~100%
HEE KW, 2 mL/min) 18265 36 (4.9 mg,
R=20.7min) . A7 JHEEEE AL L RENRE B, DU T -
BERR 2l (100 @ 1~0 : 100) BEMJE 4 ] £ B0k
1 (33% 57K IS, 2 mL/min) 15 24L& 41(88.2
mg, ®R=32.5min),

3 AMAKTE RN E

KA, 22565286 = J7 kO 2 40 51 40
MEEVIPAMATEE (LAY 1 RIRIEERR &
ARKRMD, BARSEIE FEWF

¥ SXBBT ZMiEimfE N 1 XBBT 2z
Mo B4R EI A 1 XBBT s s BB LA
T LU BIFRRE IR 2% 40 2E 40 f (2%SRBC). HUiE &
WML BEA, 1 XBBT S8t 11 1000 #ikt
RIS M. BUGEAME, H 1 XBBT SMis ik
IMEFRE R BAR A (11 80) BN AR #MA
(GPS).

Y B S C 1 S BTG IR R LA R 2/ 8
ANBREE, 430 100 pL R B (R it 3800k A0
EB T, EXIEE I 100 uL 1 X BBT 2251
100 uL 2% SRBC JE&, WEEH A 100 uL %
12 F1 GPS &5 H Al VR &3 &% 100 pL 2% SRBC
TREIR, A I IR I 250 uL 1 X BBT 22
A1 50 pL 2% SRBC V&K, A X A A 250
uL 47K A1 50 uL 2%SRBC VR Eik. 37 C/KIBHE
35 min J5 &0 (4500 t/min. 4 ‘C) 5min. BY i
200 uL. F 96 FLARHT, 7F 405 nm FIEWILE (4D
o FFRAT R BN AR PR R R o BORMAR T MR
F S0% M M 75 (kB (CHso) R

MR =1—(4 we—A4 ww)/(A 20— A rn)
4 LT

WEY 1. HEmREEEEHRY, S TH
B, BT & H B, [o]y—2.12° (c 0.1, CH;0H).
B R (HR-ESI-MS) SR 7y 755 1l [M—
H]490.187 3 (calcd. for CogHasNO7, 490.187 1), fifi
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TN CasHaoNO7, LRI N 15,
'H-NMR (600 MHz, CD;0D) i (% 1) o3
R ESERE: myXER 2 MHEREES [0
3.88 (3H, s), 3.86 (3H, 5)], 2 M EARA L H 345
5 [on 2.84 (1H, dd, J = 13.5, 6.7 Hz), 2.80 (1H, dd,
J=13.5,6.7Hz),2.67 (1H, m), 3.85 (1H, m)], M 2
MEEAR AW H R T RS 4 AHIE: 17 4 4
WL 7155 [0n 4.87 (1H, m), 3.39 (1H, dd, J =
9.2,4.1 Hz), 4.19 (1H, d, J= 2.3 Hz), 2.91 (1H, m)];
KX ERt 10 MER 755 [6u 7.06 (2H, d,
J=8.4Hz), 6.77 (2H, d, J = 8.4 Hz), 6.97 (1H, d, J =
1.8 Hz), 6.84 (1H, dd, J = 8.1, 1.8 Hz) , 6.78 (1H, d,
=1 LEW 1 MZREEEIE (600/150MHz, CD;0D)

Table 1 'H-NMR and 3C-NMR data of compound 1
(600/150MHz, CD3;0D)

{ZDA oc OH
1 133.9
2 1109 6.97(d, J=1.8 Hz)
3 149.0
4 147.2
5 116.1  6.78(d,J=8.1Hz)
6 119.6 6.84 (dd, J=8.1, 1.8 Hz)
7 85.0 4.87 (m)
8 56.2 3.39(dd, J=9.2,4.1 Hz)
9 176.5
1’ 132.9
2! 111.2 6.71(d, J =19 Hz)
3’ 149.6
4’ 147.9
5 1167  6.82(d, J = 8.1 Hz)
6’ 120.5 6.65 (dd, J=8.1, 1.9 Hz)
7 68.3 4.19(d,J=23Hz)
8’ 484 291 (m)
o 743 4.23(dd, J=8.9,7.7 Hz)
3.59 (dd, J=8.9,5.8 Hz)
1" 130.7
2" 1311 7.06(d, J = 8.4 Hz)
3" 1163 6.77(d, J = 8.4 H2)
4" 157.3
5" 1163  6.77(d, J=8.4 Hz)
6" 1311 7.06 (d, J = 8.4 Hz)
7" 335  2.67(m), 2.80 (dd, J=13.5, 6.7 Hz)
8" 434  2.84(dd, J =135, 6.7 Hz), 3.85 (m)

3-OCHs 56.4
3-OCHs 56.5

3.88 (s)
3.86 (s)

J=8.1Hz), 6.82 (1H, d, J=8.1 Hz), 6.71 (1H, d, J =
1.9 Hz), 6.65 (1H, dd, J = 8.1, 1.9 Hz)], #&Mlly 1 4
L4-Z AT FE 5/ 24 1,3,4- =B
T{E5 . BC-NMR (150 MHz, CD;0D) 45 7
8 MfET, A8 1 DMRERE S (6c176.5). 18
MNHEEWIES  (0c157.3,149.6,149.0,147.9, 147.2,
133.9, 132.9, 131.1, 131.1, 130.7, 120.5, 119.6, 116.7,
116.3,116.3,116.1,111.2,110.9). 2 MV IS S
(6¢33.5,43.4). 1 MEEHTHERES (6c74.3)s 41
WHIERIES (Oc 85.0, 68.3, 56.2, 48.4) 12 MHIE
FWRAES (6c56.4,56.5). BXRSCHARIL, WEW1 Y
th &%) (% )-4-(ethoxy(4-hydroxy-3-methoxyphenyl)
mthyl)-2-(4-hydroxy-3-methoxyphenyl)-N-(4-hydroxy-
phenethyl)-tetrahydrofuran-3-carboxamide!'® (1) 251
KL, SHEM TS T 1AMCEEES, Bk
12 1 AAEAE ., 8 'TH-NMR Al BC-NMR
454 HSQC LA Koy s HEMIAL A4 1 R DY S0k e R
BB = AT o

£ HMBC i+ (B 1), H-5 5 ¢ 147.2 (C-4),
H-5'5 oc 147.9 (C-4", H-3 5 ¢ 149.0 (C-3). H-3'
5 6c 149.6 (C-3") Z[AIfAHRA5ES, H NOESY i
o8 H-3 5 H-2, H-3'5 H2'HIHRES, W
& 2 MHEREES (H-3 f H-3) 25l
TR 3 8% 367, 2 ML T 4 8 467 HMBC
W) H-7 5 8¢ 133.9 (C-1)+ 0 110.9 (C-2)~ 6c119.6
(C-6), H-7'5 6c132.9 (C-1"). dc 111.2 (C-2")« 6¢c 120.5
(C-6"), H-7"5 dc 130.7 (C-1"). dc 131.1 (C-2", 6")
Z B A A5 5 & 'H-"TH COSY i+ H-8" [dn 3.85,
(1H, m)] 5 H-7"[0u 2.67 (1H, m)] HIAIRAE S HiE
T 3ANRIMIEREAE, 7l 1 M rERIT Y 7
RLAHTE, VALFRTEZRIRS TRAE, 16 frfE kg
5 778 M1i% . 'H-'H COSY & ¥ H-8 5 H-7.

1 &4 18 HMBC () H-TH COSY (=) [
NOESY (» 1) #H%
Fig.1 HMBC (—), 'H-'H COSY (=) and NOESY

(#71) correlations of compound 1
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H-8', H-8'5 H-7"« H-9'MAHK B, E—BiA T
AW AR AR 2 . HMBC 3 it iR
T H-8. H-8"VL K H-7'5 C-9 HIMK(ES, Wi C-
7'\ C-8'\ C-8. C-9 LLR NEFIEM 1 N FIuIfg
GAPNEN RS EZET AR w2 WL RV EZ 2y 3

WAV 1 AR BURE RO H-7 H-7T8 56
WHL C-1. C-1MEA 0 NOESY e . T
DA DA 35 700 1) AR A B L AR 3 v 35 4015 5 Bl A
w5, AT T CAEA RIS A — 4. R IERE .
7£ 'TH-NMR (600 MHz, CDCl3) i, H-7 [du 5.06
(1H,d,J=3.9Hz)]. H-7'[0u4.02 (1H, d,J=2.3 Hz)]
B A H AT 2.0~4.0Hz, #EW H-7. H-75A 1 [,
HY5 H-8. H-8#H AR, [o]?-2.12° (c 0.1,
CH3;0H), dci M dcad4i8id 130, H NOESY #rh
o8 H-7 5 H-7H96, 456 SCHkaEi>b), o e H-
7. H-7"/4 o 4], H-8. H-8"~ B &, £k, #iE
EVIEERIA (—)-3,6-bis(4-hydroxy-3-methoxy-
phenyl)-5-(4-hydroxyphenethyl)hexahydro-4H-furo
[3,4-c] pyrrol-4-one, 7 iR R I GV HT
EY), KM ER A (myricarian A).

& 2: AR K, ESIMS m/z: 211 [M—H],
73 F RN CioH1i20s. 'H-NMR (400 MHz, CDCls) &
731 (1H, d, J= 1.9 Hz, H-2), 7.20 (1H, d, J = 1.9 Hz,
H-6), 5.85 (1H, s, -OH), 3.97 (3H, s, -OCH3), 3.91 (3H,
s, -OCH3), 3.89 (3H, s, -OCH3); '3C-NMR (150 MHz,
CDCl3) d: 166.7 (C-7), 151.9 (C-5), 149.0 (C-3), 139.4
(C-4), 125.7 (C-1), 109.9 (C-2), 105.7 (C-6), 61.0
(-OCH3), 56.1 (-OCH3), 52.2(-OCH3). LA F%#E 53¢
BRI TE —EY, WA 2 N 3R 4.5-
AR H R

&Y 3: AR A, ESI-MS m/z: 181 [M—H],
77N CoH1004. "H-NMR (400 MHz, CDCl3) 9
7.64 (1H, dd, J= 8.3, 1.9 Hz, H-6), 7.55 (1H,d, J=1.9
Hz, H-2),6.95 (1H, d,J=8.3 Hz, H-5), 5.31 (1H, 5, -OH),
3.96 (3H, s, -OCH3), 3.89 (3H, s, -OCH3); 3C-NMR
(150 MHz, CDCl3) 8: 166.9 (C-7), 150.0 (C-3), 146.2
(C-4), 124.2 (C-6), 122.3 (C-1), 114.1 (C-5), 111.7 (C-
2), 56.1 (-OCH3), 52.0 (-OCH3). LA_EH¥E 5 30 ikdR
), MU e A 3 0 3-5R S 4-F A LR H
1% F i

th &) 4: KA, ESIMS m/z: 151 [M—H],
437N CsHsOs. 'H-NMR (400 MHz, CDCls) o:
9.83 (1H, s, -CHO), 7.46~7.40 (2H, m, H-6, 2), 7.08 ~

7.01 (1H, m, H-5), 6.35 (1H, s, -OH), 3.96 (3H, s, -OCH3);
BC-NMR (150 MHz, CDCL3) 6: 191.0 (-CHO), 151.7
(C-4), 147.2 (C-3), 129.9 (C-1), 127.6 (C-6), 114.4 (C-
5), 108.8 (C-2), 56.1(-OCH3). LA L% 5 ki
— 300, WSENEY) 4 NE R,

&Y 5: AR AR, ESI-MS m/z: 165 [M—H],
373N CoH1903. 'H-NMR (400 MHz, CD3;0D) §
7.56 (1H, dd, J= 8.3, 2.0 Hz, H-6), 7.52 (1H, d, J= 2.0
Hz, H-2), 6.85 (1H, d, J = 8.3 Hz, H-5), 3.89 (3H, s,
-OCH3), 2.53 (3H, s, -CH3); '3C-NMR (150 MHz,
CD;0D) §: 199.5 (C-7), 153.5 (C-4), 149.1 (C-3),
130.6 (C-1), 125.2 (C-6), 115.8 (C-5), 111.9 (C-2), 56.4
(-OCH3), 26.3 (-CH3)o UL -3 5 ek ifoE — 207,
s e B 5 B AT

&Y 6: FHK AR, ESI-MS m/z: 211 [M—H],
%%ﬁy\j C10H12050 1H-NI\/IR (400 MHZ, CDC13) o:
7.32 (2H, s, H-2, 6), 3.94 (6H, s, -OCH3), 3.90 (3H, s,
-CH3); 3C-NMR (150 MHz, CDCl3) 6: 166.9 (C-7),
146.6 (C-3, 5), 139.2 (C-4), 121.1 (C-1), 106.6 (C-2, 6),
56.4 (3, 5-OCH3), 52.1 (C-8). LA ¥4 5 CikRiE
— U8, WEEWEY) 6 T AR .

&Y 7: AR A, ESI-MS m/z: 177 [M—H],
¥ AN CioH1003. 'H-NMR (400 MHz, CDCls) §:
9.66 (1H, d, J=7.7 Hz, H-9), 7.41 (1H, d, J=15.8 Hz,
H-7), 7.13 (1H, d, J = 8.2, H-5), 7.07 (1H, d, J = 1.9
Hz, H-3), 6.97 (1H, d, J = 8.2 Hz, H-6), 6.60 (1H, dd,
J=15.8,7.7Hz, H-8), 3.96 (3H, s, -OCH3); '*C-NMR
(150 MHz, CDCl3) d: 193.6 (C-9), 153.1 (C-7), 148.9
(C-4), 146.9 (C-3), 126.7 (C-1), 126.5 (C-8), 124.1 (C-
6), 114.9 (C-5), 109.4 (C-3), 56.0 (-OCH3). LA %i4i
5 SCuRIE— 500, WS A T A MRS

&Y 8: AR A, ESI-MS m/z: 197 [M—H],
373N CoH 105, 'H-NMR (400 MHz, CD;0D) 6
7.15 (1H, d, J= 1.9 Hz, H-6), 7.11 (1H, d, J= 1.9 Hz,
H-2), 3.83 (3H, s, -OCH3), 3.80 (3H, s, -OCH3); 13C-
NMR (150 MHz, CD;0D) §: 167.5 (C-7), 147.7 (C-5),
144.8 (C-3), 139.2 (C-4), 120.0 (C-1), 110.5 (C-2),
104.7 (C-6), 55.3 (-OCH3), 51.1 (-OCH3). LA F%¥s
ECifaE — 800, WS EY) 8 N 3,4- k-5
HH 48 2 R R RV

&Y 9: AR A, ESI-MS m/z: 209 [M~+H]*,
43 73N CiiH1204. "H-NMR (400 MHz, CDsOD) J:
7.57 (1H, d, J=16.1 Hz, H-7), 7.07 (1H, d, J= 2.0 Hz,
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H-2), 7.04 (1H, dd, J = 8.2, 2.2 Hz, H-6), 6.94 (1H, d,
J=282Hz, H-5),6.31 (1H, d, J= 16.0 Hz, H-8), 3.88
(3H, s, -OCH3), 3.76 (3H, s, -OCH3); '*C-NMR (150
MHz, CD;0D) 6: 169.6 (C-9), 151.6 (C-4), 148.1 (C-
3), 146.6 (C-7), 128.9 (C-1), 122.8 (C-6), 115.9 (C-8),
114.8 (C-5), 112.6 (C-2), 56.4 (-OCH3), 52.1 (-OCH3).
PL 3 45 6 S0k 2122, BE G 9 kil
B H I

&P 10: AR, BTN, HEE. ESI-
MS m/z: 121 [M—H], 2> T3 A C7Hs02. 'H-NMR
(400 MHz, CD;0D) 8: 9.76 (1H, s, -CHO), 7.81~7.74
(2H, d, J= 8.6 Hz, H-2, 6), 6.95~6.87 (2H, d, J= 8.6
Hz, H-3, 5); BC-NMR (150 MHz, CD;0D) d: 192.9
(C-7), 165.3 (C-4), 133.5 (C-2, 6), 130.4 (C-1), 116.9
(C-3,5). LA E%¥s 5 30ikiiE —5), BEay)
10 %) 2 2K H g

&P 11 GER, TR, FEE. ESI-
MS m/z: 135 [M—H]", TN CsHs02. '"H-NMR
(400 MHz, CD;0D) §: 7.92~7.85 (2H, d, J = 8.8 Hz,
H-2, 6), 6.86~6.81 (2H, d, J = 8.8 Hz, H-3, 5), 2.52
(3H, s, -CH3);: BC-NMR (150 MHz, CD;0D) ¢: 199.6
(C-7), 164.0 (C-4), 132.2 (C-2, 6), 130.3 (C-1), 116.3
(C-3,5),26.3 (-CHa). LA Zd 5 SCikfoE — 35024,
M AW 11 ARHREIE 2.

&Y 12: AEKEK. ESI-MS m/z: 195 [M—
H], 73X~ CuHi0s, [a]d —92.9° (c 0.13,
CH;0H). 'H-NMR (400 MHz, CDCl3) d: 5.67 (1H, s,
H-7),4.31 (1H, m, H-3), 2.46 (1H, dt, J=13.7, 2.7 Hz,
H-4b), 1.98 (1H, dt, J = 14.5, 2.7 Hz, H-2b), 1.77 (3H,
s, H-11), 1.76~1.71 (1H, dd, J = 13.7, 3.9 Hz, H-4a),
1.53 (1H, dd, J = 14.5, 3.8 Hz, H-2a), 1.45 (3H, s, H-
9), 1.25 (3H, s, H-10); '3C-NMR (150 MHz, CDCl;)
J: 183.0 (C-6), 172.3 (C-8), 112.7 (C-7), 87.1 (C-5),
66.6 (C-3), 47.2 (C-2), 45.6 (C-4), 36.0 (C-1), 30.6 (C-
10),27.0 (C-11),26.4 (C-9). VA% 5 ChkikiE %
P—5), WA 12 HEEZENE.

& 13: HER A, ESI-MS m/z: 267 [M+
COOH—H], 71N CisHis03s [a]y +44.6° (c
0.13, CH;0H). 'H-NMR (400 MHz, CDs0D) ¢: 7.00
(1H, dd, J=15.8, 0.7 Hz, H-7), 6.43 (1H, dd, J= 15.8,
0.7 Hz, H-8), 5.93 (1H, s, H-4), 2.61 (1H, d, J = 17.1
Hz, H-2b), 2.30 (3H, s, H-10), 2.27 (1H, d, J=17.1 Hz,
H-2b), 1.89 (3H, s, H-13), 1.06 (3H, s, H-11), 1.01 (3H,

s, H-12); BC-NMR (150 MHz, CDs0D) 6: 199.3 (C-
9), 199.0(C-3), 163.3 (C-5), 147.0 (C-7), 130.3 (C-8),
126.6 (C-4), 78.6 (C-6), 49.1 (C-2), 41.2 (C-1),26.2 (C-
10), 23.3 (C-12), 22.1 (C-11), 17.7 (C-13). LA -%¥5
5 3CiRiE — 5020, MESEE 138 () -E
NI R N N

&Y 14: ALK AR, ESI-MS m/z: 169 [M—
H]~, 13N C7HsOs. 'H-NMR (400 MHz, CD;0D)
5: 7.05 (2H, d, J = 0.7 Hz, H-2, 6); 3C-NMR (150
MHz, CD;0D) 6: 170.2 (C-7), 146.3 (C-3, 5), 139.5 (C-
4),121.8 (C-1),110.2 (C-2, 6). LA EH¥5 5 CikikiE
BEAR—F0T, MR ENEY 14 RIEETIR.

&Y 15: ALK AR, ESI-MS m/z: 153 [M—
H]~, 13N C7HeO04. 'H-NMR (400 MHz, CD3;0D)
5:7.42 (2H, d, J=9.2 Hz, H-2, H-6), 6.79 (1H, d, J =
8.0 Hz, H-5); '3C-NMR (150 MHz, CD;0OD) §: 170.7
(-COOH), 151.4 (C-4), 146.1 (C-3), 124.0 (C-1), 123.9
(C-6), 117.8 (C-2), 115.8 (C-5). LA ¥t 5 ClkikiE
FEAR—F8, MUEENAEY 15 NFEILER .

& 16: FERA, ESI-MS m/z: 183 [M—
H], 7§34 CsHgOs. 'TH-NMR (400 MHz, CD;0D)
5:7.19 (1H, s, H-6), 7.18 (1H, s, H-2), 3.86 (3H, s,
-OCH3); BC-NMR (150 MHz, CD;0D) &: 170.4 (C-
7), 149.1 (C-5), 146.2 (C-3), 140.5 (C-4), 122.1 (C-11),
112.2 (C-2), 106.4 (C-6), 56.7 (-OCH3). LA L¥¥EY
SCHERRIE —32, WU AAED) 16 S 3-0-H %
BT,

&M 17: AERA, ESI-MS m/z: 197 [M—
HT 23N CoH 1005, 'H-NMR (400 MHz, CD3;0D)
5:7.04 (2H, d, J = 0.8 Hz, H-2, 6), 4.26 (2H, qd, J =
7.1,0.8 Hz, H-1", 1.33 (3H, td, J=7.1, 0.8 Hz, H-2");
13C-NMR (150 MHz, CD;OD) &: 168.6 (C-7), 146.1
(C-3, 5), 139.7 (C-4), 121.8 (C-1), 110.1 (C-2, 6), 61.7
(C-2),14.7(C-1")o VA8 5 CHlikHRIE — 3500, #%
EREY T NEE TR LS.

&) 18: HER A, ESI-MS m/z: 269 [M+
COOH—H]", 4T3 AN Ci3H0;3, [o]y +148.9° (¢
0.19, CH;0H). 'H-NMR (400 MHz, CD;0D) ¢: 5.87
(1H, s, H-4), 5.79 (1H, dd, J = 4.2, 0.7 Hz, H-7), 5.78
(1H, m,H-8), 4.32 (1H, m, H-9), 2.48 (1H, d, J = 16.9
Hz, H-2a), 2.16 (1H, d, J = 16.9 Hz, H-2b), 1.91 (3H,
s, H-11), 1.24 (3H, dd, J= 6.4, 0.7 Hz, H-10), 1.04 (3H,
s, H-12), 1.02 (3H, s, H-12); 3C-NMR (150 MHz,
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CD;0D) ¢: 201.3 (C-3), 167.5 (C-5), 137.0 (C-8),
130.0 (C-7), 127.2 (C-4), 80.0 (C-6), 68.7 (C-9), 50.8
(C-2),42.5(C-1),24.5 (C-13),23.9 (C-10), 23.5(C-12),
19.6 (C-11) LA EE R 530l iiE — 8B, Hs e
&Y 18 k.

& 19: HEKER, ESI-MS m/z: 241 [M—
H ", 2 73N CisHnO4, [a]2 +46.1° (¢ 0.09,
CH;0H). 'H-NMR (600 MHz, CD;OD) §: 7.46 (1H,
d, J=16.3 Hz, H-7), 6.35 (1H, d, J = 16.3 Hz, H-8),
4.15~4.10 (1H, m, H-3), 2.31 (3H, s, -CH3), 2.04 (1H,
dd, J=14.1, 3.4 Hz, H-2a), 1.84 (1H, dd, J = 14.3, 3.5
Hz, H-2b), 1.75 (1H, ddd, J = 14.2, 4.6, 1.8 Hz, H-4a),
1.61 (1H, ddd, J = 14.3, 4.6, 1.8 Hz, H-4b), 1.25 (3H,
s, -CH3), 1.13 (3H, s, -CH3), 0.90 (3H, s, -CH3); 3C-
NMR (150 MHz, CD;0D) d: 199.7 (C-9), 151.4 (C-8),
130.1 (C-7), 79.6 (C-6), 76.0 (C-5), 67.4 (C-3), 42.6 (C-
2), 39.8 (C-4), 37.7 (C-1), 27.5 (C-11), 26.4 (C-13),
25.7 (C-12),24.9 (C-10). #E& CHERIRIEDRY, %KEMH
AW 19 24 3,5,6-trihydroxy-7-megastigmen-9-one

AW 20: FHERK, ESI-MS m/z: 179 [M—
H], 712N CoHgO4. "H-NMR (400 MHz, CD;0D)
8:7.52 (1H, d, J=15.9 Hz, H-7), 7.03 (1H, d, J=2.2
Hz, H-2), 6.93 (1H, dd, J= 8.1, 2.1 Hz, H-6), 6.77 (1H,
dd, J = 8.1, 0.8 Hz, H-5), 6.21 (1H, dd, J = 15.9, 0.8
Hz, H-8); 3C-NMR (150 MHz, CD;0D) 6: 171.1 (C-
9), 149.5 (C-4), 147.1 (C-7), 146.9 (C-3), 127.9 (C-1),
122.9 (C-6), 116.6 (C-8), 115.7 (C-2), 115.1 (C-5). LA
R HE S SR IROE — 20T, MR E Y 20 S
HEFE .

& 21: HER A, ESI-MS m/z: 247 [M+
Nal*, 2 TR AN Ci3Hx0s3, [o]y +29.5° (¢ 0.14,
CH;OH). '"H-NMR (400 MHz, CD;OD) §: 5.83 (1H,
s, H-8),4.21 (1H, tt, J=11.5, 4.1 Hz, H-4), 2.23~2.17
(1H, m, H-5a), 2.19 (3H, s, -CH3), 1.93 (1H, ddd, J =
12.6, 4.3, 2.1 Hz, H-5b), 1.38 (7H, m, H-11, 12, 3a),
1.37~1.30 (1H, m, H-3b), 1.15 (3H, s, H-13); 13C-
NMR (150 MHz, CD;0D) §: 211.4 (C-7), 200.8 (C-9),
119.9 (C-6), 101.0 (C-8), 72.3 (C-5), 64.3 (C-3), 49.8
(C-4), 49.6 (C-2), 36.9 (C-1), 32.2 (C-12), 30.7 (C-13),
29.2(C-11),26.4 (C-10). LA -EdE 5 CikdfaE —53),
WS LAY 21 N ERR o

th&4 22: KK, ESI-MS m/z: 303 [M—
H ., %> T3~ CisHi07. 'H-NMR (400 MHz,

CD;0D) 6: 6.96 (1H, d, J= 1.9 Hz, H-2"), 6.84 (1H, dd,
J=18.1,2.0 Hz, H-6"), 6.80 (1H, d, J = 8.1 Hz, H-5"),
5.92 (1H, d, J=2.1 Hz, H-8), 5.88 (1H, d, J= 2.1 Hz,
H-6), 4.92 (1H, m, H-2), 4.50 (1H, d, J= 11.5 Hz, H-
3); 3C-NMR (150 MHz, CD;0D) 6: 197.0 (C-4), 167.3
(C-8a), 163.9 (C-7), 163.1 (C-5), 145.7 (C-3"), 1449
(C-4"), 128.5 (C-1%), 119.5 (C-6"), 114.7 (C-5"), 114.5
(C-2"), 100.4 (C-6), 95.9 (C-8), 94.9 (C-4a), 83.7 (C-2),
72.3(C-3). VA R#ds 5 kil — 034, M el
EY 22 NAETERS .

&4 23: AKAR, ESI-MS m/z: 197 [M—
H]™, 73 73N CoH100s. 'H-NMR (400 MHz, CD3;0D)
5:7.18 (1H, dd, J=2.0, 0.8 Hz, H-2), 7.17 (1H, dd, J =
2.0,0.8 Hz, H-6), 3.87 (3H, s, -OCH3), 3.84 (3H, s, -OCH3);
BC-NMR (150 MHz, CD;0D) 6: 169.7 (C-7), 154.4
(C-3), 151.6 (C-5), 142.0 (C-4), 127.3 (C-1), 112.4 (C-
6), 106.4 (C-2), 61.2 (-OCH3), 56.7 (-OCH3). LA L%k
P 5 SRR IE — 30, WS R G 23 D 35 R
4,5- WA EER TR

&) 24: AR, ESI-MS m/z: 163 [M—
H] ", 2§34 CoHgOs. 'TH-NMR (400 MHz, CD;0D)
5:7.59 (1H, d, J = 15.8 Hz, H-7), 7.48~7.41 (2H, d,
J=8.5Hz, H-2, 6), 6.83~6.77 (2H, d, J = 8.5 Hz, H-
3,5),6.28 (1H, d, J = 15.9 Hz, H-8); '3C-NMR (150
MHz, CD;0D) 6: 169.9 (C-9), 159.7 (C-4), 145.0 (C-
7), 129.7 (C-3), 129.6(C-5), 125.9 (C-1), 115.4 (C-2),
115.3 (C-6), 114.6 (C-8). LA %4 5 ik HhoE —3580),
M AL B 24 N E G R

& 25: AR AR, ESI-MS m/z: 197 [M—
HT 431N CoH 1005, 'H-NMR (400 MHz, CD30D)
5:7.33 (2H, d,J=0.7 Hz, H-2, 6), 3.88 (6H, s, -OCH3);
I3C-NMR (150 MHz, CD;0D) §: 167.0 (-COOH),
148.9 (C-3, 5), 141.9 (C-4), 122.0 (C-1), 108.4 (C-2, 6),
56.9 (-OCHs). LA EE 5 SR E FE A — B3, ik
WEE 25 N T B

& 26: HEHAKR, ESI-MS m/z: 359 [M—
HI", T3 HN CoH2O06, [a]y +3.39° (c 0.11,
CH;OH). 'H-NMR (400 MHz, CD;OD) §: 6.74 (1H,
d, J=8.0 Hz, H-6), 6.67 (1H, d, J= 2.0 Hz, H-2), 6.65
(1H, s, H-2, 6.61 (1H, dd, J = 8.0, 2.0 Hz, H-5), 6.18
(1H, s H-5", 3.82 (1H, s, H-7), 3.80 (3H, s, -OCH3),
3.77 (3H, s, -OCH3), 3.73~3.63 (3H, m, H-9'a, 9a, 9b),
3.40 (1H, m, H-9%b), 2.78 (2H, d, J = 7.7 Hz, H-7),
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2.08~1.95 (1H, m, H-8"), 1.76 (1H, m, H-8); 3C-NMR
(150 MHz, CD;0D) §: 147.6 (C-3), 145.8 (C-3"), 144.6
(C-4), 143.9(C-4"),137.3 (C-1), 132.8 (C-6"), 127.6 (C-
1), 121.8 (C-6), 116.0 (C-5"), 114.6 (C-5), 112.4 (C-2),
111.0 (C-2%, 64.6 (C-9'), 60.8 (C-9), 55.1 (-OCH3),
55.0 (-OCH3), 46.7 (C-7), 46.6 (C-8), 38.6 (C-8"), 32.2
(C-7"o LA E%¥s 5 30k iliE — 507, s Eay)
26 Mg MM IR

th&9 27: HEKEK, ESI-MS m/z: 359 [M—
HT, 7 F A CaoHp4O6 [()t]f,U —2.56° (c 0.08,
CH;0H). 'H-NMR (400 MHz, CD;OD) : 6.70 (1H,
s, H-2", 6.67 (1H, d, J=2.0 Hz, H-2), 6.65 (1H, d, J =
8.1 Hz, H-5), 6.45 (1H, dd, J = 8.1, 2.0 Hz, H-6), 6.35
(1H, s, H-5", 4.20 (1H, d, J = 3.6 Hz, H-7), 3.83 (3H,
s, -OCH3), 3.75 (3H, s, -OCH3), 3.63~3.55 (2H, m, H-
9", 3.52 (1H, dd, J = 9.4, 5.1 Hz, H-9a), 3.39 (1H, m,
H-9b), 2.99~2.89 (1H, m, H-7"), 2.64 (1H, dd, J =
16.0, 8.1 Hz, H-7b), 2.04 (2H, m, H-8', 8); '3C-NMR
(150 MHz, CD;0D) J: 148.3 (C-3), 147.9 (C-3"), 145.9
(C-4), 145.6 (C-4"), 136.0 (C-1), 133.2 (C-6"), 128.5 (C-
1), 124.1 (C-6), 117.2 (C-5"), 115.5 (C-5), 115.3 (C-2),
112.4 (C-2", 65.6 (C-9"), 63.5 (C-9), 56.9 (3, 3'-OCH3),
46.7 (C-7), 44.8 (C-8), 35.6 (C-8"), 33.1 (C-7). LAl
BG5OSR E — BB, WS R ED 27 R
burselignan.

&) 28: HEMAK, ESI-MS m/z: 207 [M—
H]", 43 T3 A Ci3H200:. 'H-NMR (400 MHz, CDCl3)
9: 7.31 (1H, dd, J = 2.4, 0.9 Hz, H-3), 7.09 (1H, ddd,
J=8.2,2.5,1.0 Hz, H-5), 6.61 (1H, dd, J=8.2, 1.0 Hz,
H-6), 1.43 (6H, s, H-6, 7", 1.31 (6H, s, H-4', 5", 1.27
(3H, s, H-3"); *C-NMR (150 MHz, CDCl;) 6: 151.8
(C-1), 143.0 (C-2), 135.2 (C-4), 124.1 (C-3), 123.5 (C-
5), 115.9 (C-6), 34.7 (C-1'), 34.3 (C-2"), 31.6 (C-4', 5,
29.7(C-3',6', 7). LA -E 5 3k HkiE — 30, g
e EY) 28 4 4-(1',1",2" 2 -tetramethylpropyl)-1,2-
benzenediol .

&40 29: Ek K, ESI-MS m/z: 287 [M—
H", 4> T 3:X A CisH1206. 'H-NMR (400 MHz,
CD;0D) d: 7.35 (2H, d, J= 8.6 Hz, H-2', 6"), 6.83 (2H,
d, J=8.5 Hz, H-3', 5%, 5.92 (1H, dd, J = 2.0, 0.7 Hz,
H-8), 5.88 (1H, dd, J = 2.0, 0.7 Hz, H-6), 4.98 (1H, d,
J=11.6 Hz, H-2), 4.54 (1H, d, J=11.6 Hz, H-3); 3C-
NMR (150 MHz, CD;0D) d: 197.1 (C-4), 167.3 (C-7),

163.9 (C-5), 163.2 (C-9), 157.8 (C-4", 129.0 (C-2, 6"),
127.9 (C-1%, 114.7 (C-3", 5", 100.5 (C-10), 95.9 (C-6),
94.9 (C-8), 83.6 (C-2), 72.2 (C-3). VL L% 5 ik
I —50Y, M E 29 N AL AR .

&4 30: KR, ESI-MS m/z: 301 [M—
HI, 2734 CisHi007. 'H-NMR (400 MHz, DMSO-
ds) 0: 7.69 (1H, d, J=2.2 Hz, H-2"), 7.55 (1H, dd, J =
8.5,2.2 Hz, H-6", 6.90 (1H, d, J = 8.5 Hz, H-5"), 6.42
(1H, d, J= 2.0 Hz, H-6), 6.20 (1H, d, J = 2.0 Hz, H-8);
I3C-NMR (150 MHz, DMSO-ds) 0: 176.3 (C-4), 164.3
(C-7), 160.9 (C-5), 156.6 (C-9), 147.3 (C-3"), 147.2 (C-
2), 145.4 (C-4"), 136.2 (C-3), 122.4 (C-1"), 120.4 (C-
6", 116.0 (C-2", 115.5 (C-5", 103.5 (C-10), 98.6 (C-
6),93.8 (C-8). LA EXdhs 5 SCHRHRIE — B, #UEE
&) 30 i &

&Y 31: ALK AR, ESI-MS m/z: 312 [M—
H]", 2+ 73N CisHioNOs. 'H NMR (400 MHz,
CD;OD) d: 7.44 (1H, d, J=15.7 Hz, H-b), 7.09 (1H, d,
J = 1.9 Hz, -CONH-), 7.06~7.02 (2H, m, H-3", '),
7.01 (1H, dd, J= 8.1, 2.0 Hz, H-6"), 6.79 (1H, dd, J =
8.2, 0.7 Hz, H-3"), 6.76~6.66 (2H, m, H-2', 5"), 6.40
(1H, d, J= 15.7 Hz, H-a), 3.85 (3H, s, -OCH3), 3.50~
3.42 (2H, m, H-2), 2.74 (2H, t, J= 7.3 Hz, H-1); !3C-
NMR (150 MHz, CD;0D) §: 167.8 (C-1), 155.5 (C-4"),
148.5 (C-1, 147.9 (C-4"), 140.7 (C-2), 129.9 (C-1"),
129.4 (C-2", 6"), 126.9 (C-3", 121.9 (C-6'), 117.4 (C-
2'), 115.1 (C-5"), 114.9 (C-3", 5"), 110.2 (C-3), 55.0 (-
OCHs), 41.2 (C-a), 34.4 (C-b). LL F3dh 5 CikRiE
—FH, K KEL A 31 9 N-J B R

AP 32: AEMHRY), ESI-MS m/z: 326 [M—
HI", 2 73X N CisHi7NOs. 'H-NMR (400 MHz,
CD;0D) 6: 7.92 (2H, d, J= 8.7 Hz, H-2, 6'), 7.49 (1H,
d,J=15.7Hz, H-7),7.17 (1H, d, J= 1.9 Hz, H-2), 7.06
(1H, dd, J = 8.1, 2.0 Hz, H-6), 6.87 (2H, d, J = 8.6 Hz,
H-3', 5"), 6.81 (1H, d, J = 8.2 Hz, H-5), 6.62 (1H, d,
J=15.7Hz, H-8),4.75 (2H, s, H-8",3.90 (3H, s, -OCH3);
13C-NMR (150 MHz, CDs;OD) §: 193.3 (C-7%, 168.1
(C-9), 163.1 (C-4"), 148.6 (C-4), 147.9 (C-3), 141.2 (C-
7), 130.2 (C-2", 6%, 126.8 (C-1), 126.6 (C-17), 122.0 (C-
6), 117.0 (C-8), 115.1 (C-3", 5", 115.0 (C-5), 110.2 (C-
2), 55.0 (-OCH3), 45.8 (C-8". LA F¥¥E 5 ClikikiE
— 3, WS R A W) 32 O terrestiamide .

&4 33: HEK AR, ESI-MS m/z: 342 [M—
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H]", TR N CiHaNOs, [o]y +20.0° (c 0.1,
CH;0H). 'H-NMR (400 MHz, CD;OD) §: 7.44 (1H,
d,J=15.7Hz,H-7),7.17 (2H, d, J = 8.5 Hz, H-5), 7.13
(1H, d, J=2.0 Hz, H-2), 7.03 (1H, dd, J= 8.1, 2.0 Hz,
H-6), 6.80 (1H, d, J = 8.8 Hz, H-3"), 6.79 (1H, d, J =
8.8 Hz, H-5'), 6.48 (1H, dd, J=15.7, 0.6 Hz, H-8), 4.25
(1H, dd, J = 8.4, 4.5 Hz, H-7"), 3.89 (3H, s, -OCH3),
3.51 (1H, dd, J = 13.7, 4.6 Hz, H-8'a), 3.40 (1H, dd,
J=13.7, 8.3 Hz, H-8), 3.21 (3H, s, -OCH3); 3C-
NMR (150 MHz, CD;0D) d: 167.8 (C-9), 157.2 (C-4"),
148.5 (C-4), 147.9 (C-3), 140.8 (C-7), 130.1 (C-1"),
127.8 (C-2', 6"), 126.9 (C-1), 121.9 (C-6), 117.3 (C-8),
115.1 (C-5), 114.9 (C-3", 5"), 110.1 (C-2), 81.9 (C-7,
55.4 (-OCH3), 55.0 (-OCH3),45.7 (C-8"). LA ¥l
SCHERHRIE —F28), MU TEEY) 33 N (R)-3-(4-
hydroxy-3-methoxyphenyl)-N-[2-(4hydroxyphenyl)-2-
methoxethyl]acrylamide.

&Y 34: KR, ESI-MS m/z: 329 [M—
H] ™, %> T35 CisH3405. 'H-NMR (400 MHz, DMSO-
ds) 9:5.56 (2H, dd, J= 4.0, 2.4 Hz, H-9, 10), 3.90 (1H,
m, H-8), 3.77 (1H, dt, J=4.1, 2.1 Hz, H-11), 3.23 (1H,
ddd,J=8.3,5.8,2.4 Hz, H-12), 2.18 2H, t,J= 7.4 Hz,
H-2), 1.69~1.08 (20H, m, H-3~8, 13~17), 0.85 (3H,
t,J=6.8 Hz, H-18); '3C-NMR (150 MHz, DMSO-ds)
d: 174.9 (C-1), 135.0 (C-10), 129.9 (C-9), 74.7 (C-11),
74.2 (C-12),71.0 (C-8),37.9(C-7), 34.1 (C-2), 32.3 (C-
16), 32.0 (C-13), 29.5 (C-5), 29.3 (C-15), 29.0 (C-4),
25.6 (C-14), 25.4 (C-6), 25.0 (C-3), 22.6 (C-17), 14.4
(C-18). LA E¥ulls 5 iRk — 5, S Eis
Y 34 N (Z)-8,11,12-trihydroxy-9-octadecanoic acid.

&9 35: kA, ESI-MS m/z: 327 [M—
H", 2 ¥ A CisHnOs. 'H-NMR (400 MHz,
CD;0D) 6: 5.73~5.70 (2H, m, H-10, 11), 5.47~5.44
(2H, m, H-15, 16), 4.05 (1H, m, H-9), 3.96 (1H, t, J =
5.2 Hz, H-12), 3.45 (1H, ddd, J = 8.3, 5.6, 4.3 Hz, H-
13), 2.35 (1H, ddd, J = 15.1, 6.3, 4.6 Hz, H-14a), 2.27
(2H, t, J = 7.4 Hz, H-2), 2.18~2.09 (1H, m, H-14b),
2.08 (1H, d, J = 3.0 Hz, H-17a), 2.07-2.03 (1H, m, H-
17b), 1.64~1.26 (16H, m, H-2~8), 0.96 (3H, t,J="7.5
Hz, H-18); '3C-NMR (150 MHz, CD;0D) 6: 177.7 (C-
1), 136.6 (C-10), 134.4 (C-16), 131.1 (C-11), 126.4 (C-
15), 75.9 (C-13), 75.8 (C-12), 73.1 (C-9), 38.4 (C-8),
35.0(C-2), 31.6 (C-14),30.6 (C-4), 30.4 (C-5), 30.2 (C-

6), 26.5 (C-7), 26.1 (C-3), 21.7 (C-17), 14.6 (C-18).
DA b 208 5 Sk oE — 80, MO e A 35 N
9,12,13-trihydroxy-10,15-octadecadienoic acid.

th&4 36: KR, ESI-MS m/z: 617 [M—
HI, 2 73RN CoHs4O6, [a]? —19.88° (¢ 0.17,
CH;OH). 'H-NMR (400 MHz, CD;OD) d: 7.52 (1H,
d, J=15.8 Hz, H-3"), 7.04 (1H, d, J = 2.1 Hz, H-2"),
6.94 (1H, dd, J = 8.2, 2.2 Hz, H-6"), 6.77 (1H, d, J =
8.2Hz, H-5"), 6.30 (1H, d, J=15.8 Hz, H-2"), 5.53 (1H,
m, H-15), 4.72 (1H, d, J = 2.9 Hz, H-3), 2.40 (2H, m,
H-16a, 18), 2.00 (3H, m, H-16b, 2), 1.79 (1H, m, H-
7a), 1.70 (1H, m, H-22a), 1.67 (1H, m, H-12a), 1.65
(1H, m, H-11b), 1.60 (2H, m, H-12b, 21a), 1.58 (2H,
m, H-9, H-6a), 1.55 (1H, m, H-11a), 1.50 (1H, m, H-
22b), 1.40 (2H, m, H-6b, 7b), 1.32 (3H, m, H-1, H-5),
1.23 (1H, m, H-19a), 1.10 (1H, m, H-19b), 1.05 (1H,
m, H-21b), 0.96 (9H, m, -CH3), 0.94 (3H, s, -CH3), 0.93
(3H, s, -CH3), 0.92 (3H, s, -CH3), 0.89 (3H, s, -CH3):
BC-NMR (150 MHz, CD;0D) 6 181.8 (C-28), 169.0
(C-1", 161.9 (C-14), 149.6 (C-4"), 146.8 (C-3"), 146.7
(C-3"), 127.8 (C-1"), 123.0 (C-6"), 118.0 (C-5"), 116.6
(C-15), 115.7 (C-2%, 115.3 (C-2"), 79.6 (C-3), 52.2 (C-
17), 51.8 (C-5), 50.6 (C-9), 43.1 (C-18), 42.5 (C-7),
40.4 (C-8), 39.3 (C-4), 38.6 (C-13), 37.9 (C-10), 36.7
(C-1), 34.9 (C-19), 34.7 (C-21), 34.4 (C-12), 32.9 (C-
16), 32.5 (C-29), 32.2 (C-22), 30.2 (C-20), 29.4 (C-30),
28.5 (C-23), 26.8 (C-26), 23.8 (C-2), 23.0 (C-27), 22.3
(C-24), 19.7 (C-6), 18.5 (C-11), 15.9 (C-25). LA EZ#
P 5 SRR IE —F), MU ER S 36 UKL
A,

&) 37: g (HEE, ESI-MS m/z: 193
[M—H]", 4T 3N CioH19004. 'H-NMR (400 MHz,
CD;0D) 6: 7.55 (1H, d, J=15.9 Hz, H-7), 7.06 (1H, d,
J=2.0 Hz, H-5), 7.04 (1H, dd, J = 8.2, 2.2 Hz, H-2),
6.94 (1H, d, J = 8.2 Hz, H-6), 6.26 (1H, dd, J = 15.9,
0.8 Hz, H-8), 3.88 (3H, s, -OCH3); '3C-NMR (150
MHz, CD;0D) 6: 170.9 (C-9), 151.5 (C-4), 148.1 (C-
2), 146.7 (C-7), 129.0 (C-1), 122.7 (C-6), 116.7 (C-8),
114.8 (C-5), 112.6 (C-2), 56.4 (-OCH3). VL ¥k 5
SCHRHRIE — B2, MO EA S 37 R -

th&4) 38: KK, ESI-MS m/z: 137 [M—
H], 273N C7HeO3. 'H NMR (400 MHz, CD;0D)
5:9.69 (1H, s, H-7), 7.33~7.28 (2H, m, H-2, 6), 6.91
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(1H, d,J=7.9 Hz, H-5); '*C-NMR (150 MHz, CD;0D)
5: 191.7 (C-7), 152.4 (C-4), 145.8 (C-3), 129.4 (C-1),
125.0 (C-6), 114.9 (C-2), 113.9 (C-5). LA L##E 5
BRFRIE —E7), MUS e G 38 MR ) LR .

&Y 39: FAEIIIRY), ESI-MS m/z: 342 [M—
H", %> T3~ CioH20s. 'H-NMR (600 MHz,
CD;0D) 6: 7.44 (1H, d, J=15.7 Hz, H-7), 7.11 (1H, d,
J=1.9 Hz, H-2), 7.02 (1H, dd, J = 8.2, 1.9 Hz, H-6),
6.81 (1H, d, J=1.9 Hz, H-2"), 6.79 (1H, d, J = 8.1 Hz,
H-5), 6.72 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, dd, J =
8.0, 1.9 Hz, H-6"), 6.41 (1H, d, J = 15.7 Hz, H-8), 3.87
(3H, s, -OCH3), 3.82 (3H, s, -OCH3), 3.48 (2H, dd, J =
7.9, 6.7 Hz, H-8'), 2.76 (2H, t, J=7.9 Hz, H-7"); 3C-
NMR (150 MHz, CD;0D) ¢: 169.2 (C-9), 149.9 (C-4),
149.3 (C-3), 148.9 (C-4"), 146.0 (C-3"), 142.0 (C-7),
132.0 (C-1", 128.3 (C-1), 123.2 (C-6), 122.3 (C-6"),
118.8 (C-8), 116.5 (C-5), 116.2 (C-5", 113.4 (C-2"),
111.5 (C-2), 56.4 (-OCH3), 56.3 (-OCH3), 42.5 (C-8),
36.2(C-7". LA 35 SOkl — 2048, M e th
EY 39 Ay N-J BT 2RIk -3- F AR R s i

&) 40: EOR AR, ESI-MS m/z: 285 [M—
H], 70 73RN CisHi006. 'H-NMR (400 MHz, CD;0D)
d:8.10 (2H, dd, J= 6.8, 2.0 Hz, H-2', 6'), 6.91 (2H, dd,
J=6.8,2.0 Hz, H-3", 5'), 6.40 (1H, dd, J= 2.1, 0.8 Hz,
H-8), 6.18 (1H, dd, J = 2.0, 0.7 Hz, H-6); 3C-NMR
(150 MHz, CD;0D) 8: 176.0 (C-4), 164.2 (C-7), 161.2
(C-9), 159.2 (C-4'), 156.9 (C-5), 146.7 (C-2), 135.8 (C-
3), 129.3 (C-2', 6'), 122.3 (C-17), 114.9 (C-3',5"), 103.2
(C-10), 97.9 (C-6), 93.1 (C-8). VL ¥ 5 kil iE
— ), WS EAA Y 40 L2 .

B 41: Atag il (FEE, ESI-MS m/z: 181
[M—H], 4134 CoH1004. 'H-NMR (600 MHz,
CDCl3) 0: 7.66 (1H, dd, J=8.3, 1.9 Hz, H-5), 7.57 (1H,
d, J=1.9 Hz, H-2), 6.96 (1H, d, J = 8.3 Hz, H-6), 3.97
(3H, s, -OCH3), 3.91 (3H, s, -OCH3); '*C-NMR (150
MHz, CDCls) 6: 166.9 (C-7), 150.0 (C-3), 146.2 (C-4),
124.2 (C-6), 122.3 (C-1), 114.1 (C-5), 111.7 (C-2), 56.1
(-OCH3), 52.0 (-OCH3). LA E¥¥E 5 SClRikiE —
L0, WEENEY) 41 NE R TR,

5 HaMATEE

KV MRS A 2~ 41 I PTRMATE M 4T
TR, ERNE 2. HH 26 MUEVEAPUME
k. HA, 16 NI R HATEMFA 13 4MEE

R2 AN ESMIAMEEMELER (n=3)

Table 2 Anti-complementary activity of 40 compounds

(n=3)

HAEY  CHso/(mmol L7Y)| A% CHso/(mmol L71)
22 1.5940.06 232 2.5440.12
3 — 244 4.11+0.05
4a 4.65+0.58 252 4.01+0.04
5a 2.544-0.36 26¢ 2.4540.01
62 0.7840.03 27¢ 0.2140.01
7d 0.7540.05 289 —

82 0.924+0.38 29P 1.0140.05
od 1.95+0.05 30P 0.52+0.02
107 2.75+0.85 31¢ 3.54+0.01
112 1.10+0.16 32¢ 0.68+0.05
12 — 33¢ —
13 — 349 —
142 3.0540.02 359 —
152 1.02+0.16 36 0.34+0.08
162 — 37d —
172 4.7240.01 382 0.20+0.03
18 — 39¢ 3.91+0.02
197 — 400 0.53+0.16
20d — 412 —
21f — AhEE 0.0240.01
22b 1.4940.01 IS 20.21+2.00"

R pgmL: a-T RN ILATE: b-ERSRAL B R
RERFMEY: dENRRUEY); MBS 552k
w0 e R A =7 FoRTEHUAMEEE.

*heparin: pg-mL™'; a-phenolic acid derivates; b-flavonoids; c-lignans;
d-phenylpropanoids; e-phenolic amides; f-terpenoids; g-other

compounds; “—”means no anti-complementary activity.

¥ (2. 4~6. 8. 10~11. 14~15. 17. 23. 25.

38) A AMAIIHEME, CHsofE M (0.20£0.03) ~
(4.7240.01) mmol/L. FEIZRLAY) (22, 29, 30,
40) A EM, HIMET 1.5 mmol/L. AHERHE
&4 2627 1) CHso {53 711289(2.4540.01 )mmol/L
A1 (0.21+0.01) mmol/L. 4 N EEIZAL &b 32
TEYERGHE, CHso N (0.68+£0.05) mmol/L, 31 1
39 W RES, CHso {4398 (3.5440.01) mmol/L
A1 (3.91£0.02) mmol/L, T 33 JEifith, #7467
Fetb A B Tt mm B A S a2
R 36 BRI HUAMATEYE, CHso o (0.3440.08)
mmol/L, 3 MNKREZER (7. 9. 24) FIHPUrMATE
P, CHso 184 (0.7540.05) ~ (4.11 £0.05) mmol/L.
IR G TR N Wy R R FL AT AR ) R B R 2 R Sy T R
DRK ML R A 1 PR T 25280 1) = BEE M o
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AT INTE K AARE ) 95% L BEHE B 3
BHEET 41 MEEY, WFE 16 MRIR & HATE
Yy A DNEEER 4 DB 6 N
BAY 5 AR RS 3 MARIRR LA 3 4
HAhK sy, Hbth & 1 e En, £8 7K
MR B 22 R o RANE I e 45 SRR, /e
IR AL 2R BUAMAE PR Ry FoHH R S AT
AP RIS T BRI AR R
FER I B2 7K AR R ot Sz | 25 1 24t

RBAR AR ERRAEF B R

SHEHR
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