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Study on 5,6,7,8-tetrahydro-2-(2-phenylethyl)chromone derivatives of red soil
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Abstract: Objective To investigate the chemical constituents from red soil agarwood (Aquilaria crassna) from Vietnam. Methods
All compounds were purified by using various chromatographic techniques, including silica gel, Sephadex LH-20, high performance
liquid chromatography (HPLC) and so on. Their structures were elucidated based on modern spectroscopic methods, such as mass
spectrometry (MS) and nuclear magnetic resonance (NMR). Result Eleven tetrahydro-2-(2-phenylethyl) chromones were isolated
from ethanol extract of red soil agarwood from Vietnam and identified as (5R,6R,7S,8R)-2-[2-(4-methoxyphenyl)ethyl]-
5,6,7,8-tetrahydroxy-5,6,7,8-tetrahydrochromone (1), (5R,6S,7S,8R)-2-[2-(4-methoxyphenyl)ethyl]-5,6,7,8-tetrahydroxy-5,6,7,8-
tetrahydrochromone (2), (5R,6S,7S,8R)-2-[2-(3-hydroxy-4-methoxyphenyl)ethyl]-5,6,7,8-tetrahydroxy-5,6,7,8-tetrahydrochromone
(3), agarotetrol (4), isoagarotetrol (5), 5a,6p,70,8p-tetrahydroxy-2-[2-(2-hydroxyphenyl)ethyl]-5,6,7,8-tetrahydrochromone (6),
50,6,7a,8B-tetrahydroxy-2-[2-(4-methoxyphenyl)ethyl]-5,6,7,8-tetrahydrochromone (7), aquilarone D (8), aquilarone C (9),
aquilarone A (10), and aquilarone B (11). Conclusion Compound 1 is a new compound. All compounds were isolated from red soil
agarwood for the first time. The results of anti-inflammatory activity assay showed that these compounds did not inhibit the NO

production in mouse mononuclear macrophages RAW264.7 induced by LPS.
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activity; (SR,6R,7S,8R)-2-[2-(4-methoxyphenyl)ethyl]-5,6,7,8-tetrahydroxy-5,6,7,8-tetrahydrochromone; agarotetrol
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BT, KL T —RINGEHHR 51 Ak
I 2-2-FK k) EERA A Ao,

CL P R B HbkE, R R A 5
JEREIR T A LR R, RN,
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OCH;
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TR L TR () SR SRI#EAT T REFAT T,
HRAEEET 114 5,6,7,8-MUFH-2-2-5K 2 Jk)
Bl EY) (B D, 258 (5R,6R,7S,8R)-5,6,7,8-
W ¥e 5 -2-2-4- W | &) K 4 K] B
[(5R,6R,7S,8R)-2-[2-(4-methoxyphenyl)ethyl]-5,6,7,
8-tetrahydroxy-5,6,7,8-tetrahydrochromone , 1] .
(5R,68,7S,8R)-5,6,7,8- U0 2 £ -2-[2-(4- F A L) K &
) Bl [(5R,6S,7S,8R)-2-[2-(4-methoxyphenyl) ethyl]-
5,6,7,8-tetrahydroxy-5,6,7,8-tetrahydrochromone, 2].
(5R,68,7S,8R)-5,6,7,8- VU ¥ 3 -2-[2-(3- & 2 -4- H &,
IR 2] BB [(SR,6S,7S,8R)-2-[2-(3-hydroxy-
4-methoxyphenyl)ethyl]-5,6,7,8-tetrahydroxy-5,6,7,8-
tetrahydrochromone, 3], U7 VUE# (agarotetrol, 4).
SUTEFVUEE (isoagarotetrol, 5). 5a,6p,70,8p-VU#%
H2-2-FK ) Al (50,6B,70,8B-tetrahydroxy-2-
[2-(2-hydroxyphenyl)ethyl]-5,6,7,8-tetrahydrochromone,
6). 50,6PB,70,8p-PUFEFE-2-[2-(4- I A 2 HE] (8
Al (50,6B,70,8p-tetrahydroxy-2-[2-(4-methoxyphenyl)
ethyl]-5,6,7,8-tetrahydrochromone, 7). aquilarone D
(8). aquilarone C (9). aquilarone A (10). aquilarone
B (1), Hrr, W& 1 &, AW AL
T AR AL E AT R BE5E T Al

9R,=H,R,=0CH,;
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Fig.1 Chemical structures of compounds 1—11

1 {EEHH

ZHE 1260 3 B AL s SORAR (s (R
Agilent A F]); ZHAE 1260 1] £ 7 5 RORAH B
B GREZERRHTA R AT D: Bruker AV-500 #!
SR (fEE Bruker AF]); Bt (Bruker

amazon SL 2 A ); ¥ 4h 6k 4 (UV-2550
Shimadzu); £L4MEIREAC (Nicolet 380 3% & Thermo
NF]Ds FEAX MCP 5100 (B HF] Anton Paar H R
AF]D; CA-1111 AHUKIEARE E (Rl Z HAGEA
FRAFD; BSA-100A HBNE USRS ( HigHE )



20 FER 2022618 B53% $ 1 Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 1

PEAES | Ds ek 78 kA (F&[E Heidolph Laborota
/y#]); METTLER TOLEDO ME204 % fil 73 K
F Lz —, MR- (R AR
i TAES (REERID AR A R EIT 3R ;s
ELX-800 Mbril (EEERFATD; BRI G,
FEOERER G H (200~300. 60~80 H,  SifErE
1) 7); ODS (20~45 um, HZ Fuji Silysia Chemical
Ltd A5)); Sephadex LH-20 (f#[E Merck A#]). /N
BRRZ EELT I (RAW264.7) I SEF-rp B BFE e T
YfZE; DMEM }57R3E. Ba4bEiiE (GEER KRBl
HiAFD; fEZHE (lipopolysaccharide, LPS). Griess
BT MR, DR (SB[ Sigma AF]D.

S YUERER T 2017 SFIG T AR, 2P [H
s O B2 B Sy AR P AR T BT IR & AL
B HEL R MY AR B8 I8 A, crassna Pierre ex
Lecomte, #rA (YNHT201711) FEAARAE T o [ 4
a7 AR} 2 Bt By AR AT T o
2 RESSE

ZLEPURFE L (1.6 kg B Ja 68 75 Y 6 IR (5
I 95%BE 5.0 L, M 45 min), JRHEKAE1S
FRE (330.6 g). MEHIRE SELEAKF, KIXH
A (SLX3). BERR B8 (SLX3) FIIE T (5
LX3) A, W45 /5 MBI CBARE (131.0g)
CU T A S AT B, LA -HE R 40 (1
0~0 : 1D BEEEBEML, K454 TLC 2 ik,
645 26 N4 (Fr. 1~26), Fr. 25 (12.0 g) 4
ODS F:i, PLFEE-/K (31 10~1:0) ANifishH
BEATREEEVEML, 4 HPLC 0¥ )5, AR5 8 Mt
3 (Fr. 25-1~25-8), Fr. 25-4(471.8 mg) % Sephadex
LH-20 &ERA: CHEE B, 155 Fr. 25-4-1~25-4-2,
Fr. 25-4-2 (124.9 mg) £l & m R AR % (Cis
¥, ME-K (15 085), HEWM; AR E 4
mL/min; MK 254, 210 nm) 43 B 4G 34k
A1 (20 mg, ®R=26.5min). 2 (13.0 mg, K=
23.5min). 3 (1.0 mg, ®=8.5min). 4 (5.0 mg,
tr=21.5 min), 5(1.0 mg, &r=28.5 min). 6 (1.4 mg,
r=17.0 min), 7 (1.9 mg, tr=32.0 min). 8 (2.2 mg,
®R=10.5min). 9 (43 mg, &x=36.0min). 10 (3.0
mg, ®rk=11.5min). 11 (2.1 mg, &=34.0 min).
3 ZEWEE

twEY 1. LEWERY, [a]d +9.0° (¢ 0.10,
MeOH): UVAEM qm): 253 (1.47), 222 (1.85);
IR vel (em'): 3450, 2923, 1658, 1436, 1203, 1134,

1089, 1029. &4 #iFit HR-ESI-MS 7£ m/z 371.110 2
[M+Na]* GiH84# 371.110 1, CigHa0O7Na) H U
ST E TS ST CisHaOr, AMERIER 9.

&1 1) 'TH-ANMR 3% (% 1D _EEIR 1 45EUR
FEI AT ou 7.12 (2H, d, J = 8.6 Hz, H-2', 6'), 6.81
(2H, d, J=8.6 Hz, H-3', 5), 1 > 2-(2- 4 2.5 (afiiky
HEMEIRIER T on 6.10 (1H, s, H-3), 4 MEER
JFi T 0 4.83 (1H, d, J= 3.9 Hz, H-5), 3.46 (1H, dd, J =
10.5, 3.9 Hz, H-6), 3.95 (1H, dd, J = 10.5, 7.7 Hz, H-7),
435 (1H, d,J=17.7 Hz, H-8), 2 40V FIESH T on 2.89
(2H, m, H-7), 2.95 (2H, m, H-8") Al 1 MRS S
Ou3.74(s)o LREMITILED 11 BC-NMR (K D,
DEPT-135 & HSQC i%H, R/nZEWAa 18 Mk
JEF, A4S 1 ANRIE oc 181.7, 1 ZHXFTEURIE oc 130.4
A1 115.0, 4 MEFRFE 6c 642, 71.8. 73.0. 73.2,
1 ANHEESE 6¢ 55.6, 2 NIEHEE 6c 36.5. 32.8. thE&
Y1 RREGE S A& 2 ML, SRz E )
N 5,6,7,8-TU§2FE-2-(2-2K 23E) aliZb A4 HMBC
WH-OCH; 3 C-4'HEFEAHC LK ROESY #EH
-OCH; 5 H-3'Ff1 H-5'f) NOE 1% (] 2) & C-4'

&1 ®E&4 1 # 'H-.NMR 71 BC-NMR #37 (500/125
MHz, CD;0D)

Table 1 'H- and 3C-NMR spectral data of compound 1
(500/125 MHz, CD:0D)

Thdr dc Ou
2 171.4,C
3 114.2, CH 6.10 (s)
4 180.7, C
5 64.2, CH 4.83 (d, J=3.9 Hz)
6 71.8, CH 3.46 (dd, J=10.5, 3.9 Hz)
7 732, CH 3.95 (dd, J=10.5, 7.7 Hz)
8 73.0, CH 4.35(d,J=7.7 Hz)
9 165.1,C
10 121.7,C
G 133.1,C
2! 130.4, CH 7.12 (d, J = 8.6 Hz)
3 115.0, CH 6.81(d, J=8.6 Hz)
4 160.0, C
5 115.0, CH 6.81(d, J=8.6 Hz)
6’ 130.4, CH 7.12 (d, J = 8.6 Hz)
7' 36.5, CHa 2.89 (m)
8’ 32.8, CHz 2.95 (m)
4-OCH;  55.6, CH3 3.74 (s)
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Fig.2 Key 2D NMR correlations of compound 1
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FITHMBC HXAE S, SR KUNEY 15 2 ARG
7] ()T 45k . B g G Tk &% 1+ H-5~38
(I A5 20 NOE A8 IS 5 2 HOAR X F 181,
H-7/H-8 #l H-6/H-7 BERHMEEHE CJr s = 7.7
Hz, 3Js,7 = 10.5 Hz) #EWT H-7/H-8. H-6/H-7 H N
3, H H-6. H-7 #1 H-8 #i4bT-#E E 7458 | . ROESY
i A ) H-6/H-8 NOE MK(E5 R H-6 5
H-8 4 T-~Fi Al —fl, H kB 4. H-5/H-6 115
BHWE (G 6 = 39 Hz) im/hHALEY 5~8 F
H-5/H-6 MREHE (Js,6=7.1 Hz), R H-5 4T
HEFREE, 5 H-6 7E°FIfEl—M. @id Confab
RO SRS ELED 11 65 MIRE xtb 72
JPUOZE GFNO KA, PREEAEXT REE <<12.5
kJ/mol M) %, TREEIR) i8IS Gaussianl6 3 AFTE
B3lyp/6P-31G(d)/K-FAift., #E— IR AN RE R <8.4
kJ/mol IR G o S 2R B IR G4 15 I 5 B2 iR B
® (TD-DFT) 777k, 7£ CAM-B3lyp/Def2-TZVP/
PCM//B3lyp/6-31G(d)/PCM i /K *F- it 5 15 54k,
A1 B RE A (ECD) EE (F 3, 4
REIR G152 CD #h £k 5 i EAUBRH 5
) (SR, 6R, 7S, 8R) MTIHhek—. &L, 1h&W
1 450K 1 FoR, @48 (SR,6R,7S,8R)- 5,6,7,8-
PSR HE-2-[2-(4- A ) A 2. 3] (ol o

3 L&Y 1 HItHE ECD EiE 5L ECD EliExftt
Fig. 3 Measured ECD and calculated ECD spectrum of
compound 1

a2 B ARIREA; (o] +4.0° (¢ 0.10,
MeOH); ESI-MS m/z: 371.1 [M+Nal]*; 2 73
CisH207; 'H-NMR (500 MHz, CD;0D) 6: 7.11 (2H,
d,J=8.6 Hz, H-2', ¢'), 6.81 (2H, d, J= 8.6 Hz, H-3', 5"),
6.10 (1H, s, H-3), 4.73 (1H, d, J = 4.0 Hz, H-8), 4.55
(1H, d, J= 7.4 Hz, H-5), 4.03 (1H, dd, J=7.4, 2.2 Hz,
H-6), 4.00 (1H, dd, J = 4.0, 2.2 Hz, H-7), 3.73 (3H, s,
4'-OCH3), 2.95 (2H, m, H-7'), 2.88 (2H, m, H-8');
BC-NMR (125 MHz, CD;OD) §: 171.2 (C-2), 114.0
(C-3), 182.0 (C-4), 66.5 (C-5), 73.8 (C-6), 72.3 (C-7),
69.9 (C-8), 165.2 (C-9), 121.6 (C-10), 132.9 (C-1"),
130.2 (C-2'), 114.8 (C-3"), 159.6 (C-4"), 114.8 (C-5"),
130.2 (C-6'), 32.7 (C-7'), 36.4 (C-8'), 55.5 (4'-OCH3).
DL EEHE 5 S ikdiaE — 50, BUSENAEY) 2 N
(5R,68,7S,8R)-5,6,7,8- V4 ¥ £ -2-[2-(4- F A ) K &
Y RENR

a3 BEMRY; [o]y +4.0° (¢ 0.10,
MeOH); ESI-MS m/z: 387.1 [M+Na]*; 7> 1=
Ci1sH200s; "H-NMR (500 MHz, CD3OD) 0: 6.82 (IH,
d, J = 8.2 Hz, H-5"), 6.67 (1H, d, J = 2.1 Hz, H-2'),
6.63 (1H, dd, J = 8.2, 2.1 Hz, H-6"), 6.10 (1H, s, H-3),
4.72 (1H, d, J = 4.0 Hz, H-8), 4.55 (1H, d, J= 7.5 Hz,
H-5), 4.02 (1H, dd, J = 7.5, 2.3 Hz, H-6), 4.00 (1H,
dd, J = 4.0, 2.3 Hz, H-7), 3.79 (3H, s, 4-OCH3),
2.84~2.92 (4H, m, H-7', 8'); '3C-NMR (125 MHz,
CD;0D,) 6: 1712 (C-2), 114.2 (C-3), 182.0 (C-4),
66.5 (C-5), 73.8 (C-6), 72.3 (C-7), 69.9 (C-8), 165.0
(C-9), 121.8 (C-10), 134.0 (C-1'), 116.4 (C-2"),
147.6 (C-3"), 147.7 (C-4"), 112.9 (C-5"), 120.6
(C-6"), 33.2 (C-7), 36.4 (C-8"), 56.4 (4'-OCH3). LL
RS SCERoOE — 20, WS ENEY 3R
(5R.6S,7S,8R)-5,6,7,8- VU ¥ 5 -2-[2-(3- ¥5 3 -4- F 54
FoyR B

WEY 4. TEHERY): [o]d -4.0° (¢ 0.10,
MeOH); ESI-MS m/z: 341.1 [M+Na]*; 4 1=
Ci7H1506; 'H-NMR (500 MHz, CD;0D) §: 7.17~
7.28 (5H, m, H-2'~6"), 6.12 (1H, s, H-3), 4.73 (1H, d,
J = 4.0 Hz, H-8), 4.56 (1H, d, J = 7.4 Hz, H-5), 4.04
(1H, dd, J = 7.4, 2.2 Hz, H-6), 4.02 (1H, dd, J = 4.0,
2.2 Hz, H-7), 2.93 (2H, m, H-7'), 3.03 (2H, m, H-8");
3C-NMR (125 MHz, CD;OD) d: 171.2 (C-2), 114.2
(C-3), 182.0 (C-4), 66.5 (C-5), 73.6 (C-6), 72.2 (C-7),
69.9 (C-8), 165.0 (C-9), 121.6 (C-10), 139.8 (C-1"),
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128.1 (C-2'), 128.2 (C-3'), 126.1 (C-4"), 128.2 (C-5"),
128.1 (C-6"), 34.8 (C-7"), 32.2 (C-8"). LA F-HE 5 ik
fE—E2, MR AY) 4 T TR .

tEY 5. LEMERY; [a]b -18.9° (¢ 0.10,
MeOH); ESI-MS m/z: 341.1 [M+Nal]*; 4 1=
Ci7H1506; 'H-NMR (500 MHz, CD;0D) §: 7.15~
7.28 (5H, m, H-2'~6"), 6.10 (1H, s, H-3), 4.65 (1H, d,
J= 6.6, H-8), 4.45 (1H, d, J= 7.1, H-5), 3.67 (1H, dd,
J=9.5, 6.6 Hz, H-7), 3.62 (1H, dd, J = 9.5, 7.1 Hz,
H-6), 2.93 (2H, m, H-7'), 3.02 (2H, m, H-8');
BC-NMR (125 MHz, CD;OD) §: 170.2 (C-2), 112.7
(C-3), 180.9 (C-4), 70.4 (C-5), 73.4 (C-6), 73.4 (C-7),
69.1 (C-8), 162.0 (C-9), 119.9 (C-10), 139.7 (C-1"),
128.0 (C-2"), 128.1 (C-3"), 126.0 (C-4"), 128.1 (C-5"),
128.0 (C-6"), 34.8 (C-7'), 32.2 (C-8"). LA L%¥E 5
BRIRIE— 23, USRI A 5 R VU

WEY 6: LMK [0l -11.0° (¢ 0.10,
MeOH): ESI-MS m/z: 357.1 [M+Nal]*; 7+ T3
C17H,307; 'H-NMR (500 MHz, CD;0D) ¢: 7.05 (1H,
d, J = 7.8 Hz, H-6"), 7.01 (1H, d, J = 7.8 Hz, H-3"),
6.73 (1H, t, J= 7.8 Hz, H-4'), 6.72 (1H, t, J = 7.8 Hz,
H-5"), 6.08 (1H, s, H-3), 4.66 (1H, d, J = 6.7 Hz, H-8),
4.45 (1H, d, J = 7.2 Hz, H-5), 3.66 (1H, dd, J = 9.6,
6.7 Hz, H-7), 3.63 (1H, dd, J = 9.6, 7.2 Hz, H-6), 2.97
(2H, m, H-7"), 2.91 (2H, m, H-8'); 13C-NMR (125
MHz, CD;OD) §: 170.8 (C-2), 112.7 (C-3), 181.1
(C-4), 70.4 (C-5), 73.4 (C-6), 73.4 (C-7), 69.2 (C-8),
162.0 (C-9), 119.4 (C-10), 125.5 (C-1'), 155.0 (C-2"),
114.6 (C-3"), 127.1 (C-4"), 119.0 (C-5"), 129.8 (C-6"),
27.4(C-7"),332(C-8"). LA IHd 5 Scihdiis —z0,
% B B 6 N 50,6, 70, 8-TU R HE-2-[2-(2-F8 3E)
KK .

WE 7. BEmARREA; [of)-33.0 (¢ 0.10,
MeOH); ESI-MS m/z: 349.1 [M+H]": 2 T X
CisH2007; 'H-NMR (500 MHz, CD;0OD) §: 7.12 (2H,
d, J = 8.6 Hz, H-2', 6'), 6.82 (2H, d, J = 8.6 Hz, H-3',
5", 6.10 (1H, s, H-3), 4.66 (1H, d, J = 6.5 Hz, H-8),
4.46 (1H, d, J = 7.1 Hz, H-5), 3.67 (1H, dd, J = 9.5,
6.5 Hz, H-7), 3.63 (1H, dd, J = 9.5, 7.1 Hz, H-6), 3.74
(3H, s, 4-OCH3), 2.96 (2H, m, H-7'), 2.90 (2H, m,
H-8'); 3C-NMR (125 MHz, CD;0D) : 171.9 (C-2),
114.3 (C-3), 182.5 (C-4), 72.1 (C-5), 75.0 (C-6), 75.0
(C-7), 70.7 (C-8), 163.6 (C-9), 121.5 (C-10), 133.2

(C-1"), 130.6 (C-2"), 115.1 (C-3"), 160.0 (C-4"), 115.1
(C-5"), 130.6 (C-6), 33.0 (C-7'), 36.7 (C-8'), 55.8
(4-OCHs). LA EHR 5 SCifoiE — 80, Wk e ik
G T N 50,6B,70,8B-VUFEHE-2-[2-(4- A KL K 4

Y IRENER
&Y 8: A AIRMENE: [a]d-21.0° (¢ 0.10,
MeOH); ESI-MS m/z: 387.1 [M+Nal]*; 4 1=

CisH200s: 'H-NMR (500 MHz, CD;0D) §: 6.80 (1H,
d, J = 8.2 Hz, H-5"), 6.67 (1H, d, J = 2.2 Hz, H-2'),
6.63 (1H, dd, J= 8.2, 2.2 Hz, H-6'), 6.11 (1H, s, H-3),
4.66 (1H, d, J = 6.6 Hz, H-8), 4.46 (1H, d, J= 7.1 Hz,
H-5), 3.66 (1H, dd, J = 9.6, 6.6 Hz, H-7), 3.63 (1H, d,
J=9.6, 7.1 Hz, H-6), 3.79 (3H, s, 4-OCHj3), 2.82 ~
2.93 (4H, m, H-7', 8"); '3C-NMR (125 MHz, CD;0D)
5: 170.9 (C-2), 112.7 (C-3), 182.0 (C-4), 70.5 (C-5),
73.5 (C-6), 73.5 (C-7), 69.2 (C-8), 162.1 (C-9), 119.5
(C-10), 134.1 (C-1"), 116.4 (C-2"), 147.7 (C-3"), 147.7
(C-4"), 113.0 (C-5"), 120.7 (C-6"), 33.2 (C-7), 36.4
(C-8"), 56.6 (4'-OCH3). LI Hdf 5 sCiiffis —zxlel,
W E W EY) 8 4 aquilarone Do

WEM9: EEAMRY); [a]) +10.0° (¢ 0.10,
MeOH); ESI-MS m/z: 371.1 [M+Na]"; 2 72
C1sH2007: 'H-NMR (500 MHz, CD;0D) ¢: 7.11 (2H,
d, J=8.6 Hz, H-2', 6), 6.81 (2H, d, J = 8.6 Hz, H-3',
5", 6.12 (1H, s, H-3), 4.83 (1H, d, J = 3.8 Hz, H-5),
4.59 (1H, d, J = 4.6 Hz, H-8), 4.04 (1H, dd, J = 3.8,
2.0 Hz, H-6), 3.96 (1H, dd, J = 4.6, 2.0 Hz, H-7), 3.73
(3H, s, 4-OCH3), 2.96 (2H, m, H-8), 2.89 (2H, m,
H-7"); 13C-NMR (125 MHz, CD;0D) : 171.7 (C-2),
115.0 (C-3), 180.4 (C-4), 65.8 (C-5), 68.9 (C-6), 75.6
(C-7), 71.3 (C-8), 164.4 (C-9), 121.3 (C-10), 133.0
(C-1"), 130.4 (C-2"), 115.0 (C-3"), 160.0 (C-4"), 115.0
(C-5"), 130.4 (C-6), 32.9 (C-7), 36.5 (C-8'), 55.6
(4-OCHs). LA EHR 5 SOikdioE — 3507, el
&%) 9 aquilarone C.

& 10: LEaERY; o]y +13.0° (¢ 0.10,
MeOH); ESI-MS m/z: 387.1 [M+Nal]*; 4 1=
CisH200s: 'H-NMR (500 MHz, CD;0D) §: 6.80 (1H,
d, J = 8.2 Hz, H-5"), 6.67 (1H, d, J = 2.1 Hz, H-2"),
6.63 (1H, dd, J = 8.2, 2.1 Hz, H-6"), 6.13 (1H, s, H-3),
4.80 (1H, d, J = 4.0 Hz, H-5), 4.59 (1H, d, J = 4.8 Hz,
H-8), 4.03 (1H, dd, J = 4.0, 2.0 Hz, H-6), 3.94 (1H,
dd, J = 4.8, 2.0 Hz, H-7), 3.80 (3H, s, 4-OCHj3),
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2.85~2.94 (4H, m, H-7', 8'); '3C-NMR (125 MHz,
CD;0D) §: 171.7 (C-2), 114.2 (C-3), 181.4 (C-4), 65.9
(C-5), 69.1 (C-6), 75.7 (C-7), 71.3 (C-8), 164.4 (C-9),
122.2 (C-10), 134.0 (C-1), 116.4 (C-2'), 147.6 (C-3"),
147.7 (C-4"), 112.9 (C-5"), 120.6 (C-6'), 33.2 (C-7"),
36.4 (C-8"), 56.4 (4'-OCH3). LA -Hda 5 CkikiE—
), WS ENAY) 10 24 aquilarone Ao

&Y 11 TEMRY): [o) +10.0° (¢ 0.10,
MeOH); ESI-MS m/z: 341.1 [M+Na]*; 4 F =
Ci7H1506; 'H-NMR (500 MHz, CD;0D) §: 7.14~
7.28 (5H, m, H-2'~6"), 6.13 (1H, s, H-3), 4.80 (1H, d,
J = 4.0 Hz, H-5), 4.59 (1H, d, J = 4.9 Hz, H-8), 4.02
(1H, dd, J = 4.0, 2.0 Hz, H-6), 3.93 (1H, dd, J = 4.9,
2.0 Hz, H-7), 3.02 (2H, m, H-8'), 2.93 (2H, m, H-7");
BC-NMR (125 MHz, CD;OD) §: 171.5 (C-2), 114.2
(C-3), 182.0 (C-4), 66.0 (C-5), 69.2 (C-6), 75.7 (C-7),
71.3 (C-8), 164.4 (C-9), 122.3 (C-10), 141.2 (C-1"),
129.5 (C-2"), 129.6 (C-3'), 127.5 (C-4"), 129.6 (C-5"),
129.5 (C-6"), 33.7 (C-7"), 36.3 (C-8"). VL L¥i 5
BRI TE — ), W% e AW 11 04 aquilarone B.
4 IBTEMEMIR

K LPS 753/ B A% EWR 0l RAW264.7 15
RMEA AP R GG PENS21, RAW264.7 4l
T 10% FBS #) DMEM ;78T 37 C. 5% CO, 5
FAARE G, A% 1X10° M/mL #EMT 96
Uk, BT IR ORI LPS). LPS 5541,
BHIEZGH 2 2% (3 mmol/L) HMZ R 1.
K7E (50, 25, 12.5mg/L) 41, BT 37 C. 5%
CO, Ut 7248 NS BE 24 h 5, BX 100 uL T3
96 fLIRH, ZJEMFFLIIA 100 pL (40 mg/mL)
Griess 7, 215 TEEFRL 540 nm 3K T2 %
FLIIMROEE (4D 3% AIHE NO K. 55 F)
Fi GraphPad Prism #FACFEHE, RIGHEPIXT
LPS %5 RAW 264.7 /=42 NO 2411 & F (median
inhibition concentration, ICso)o

FHIZ = (42— A41)/(42— Ao)

Aos Ais A253 9108 540 nm FIARHISTIRAL. 25941,
LPS iS4 A 14

SEIGAE R EOR, (LAY 1~11 3T HH| LPS 75
SN R BT RAW264.7 724 NO s
5 g

H i A @b B i R I T 9 M
P AL G4, 30 A 2-(2-HK L3 Bk

EPR, 3 A 2-Q- K OHEFE) CEER, 18 A 2-(2-

L) F T IRARTS), 9 A 2-2-FK 2 5E) B

il —IRAADS36], U EARE] 4 A 5,6,7,8-PUFedt-

2-Q2-FKLH) MEARILL K 5 AR 5,6,7,8-PU -

2-(2-R LHk) APEAET0, ASIG NAL T A B

HEH 114> 5,6,7,8-DUFHE-2-2- R %) (A&

Y, JFHBRE MR IR o> 8455,

WEY 1 e E . L P EREAR

HE AR HIRYTAE, JR T RE R 45 7 AN [F 5

TP UE R, T2 — B .
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