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Abstract: Objective To study the antiviral constituents from the active fraction of Re-Du-Ning (RDN) Injection. Methods In this
study, the active fraction of RDN Injection was screened by the mice model loaded with restraint stress infected with influenza virus.
The chemical constituents were isolated by chromatography on silica gel, ODS, Sephadex LH-20 & Toyopearl HW-40 columns, and
reverse phase MPLC & HPLC repeatedly. Their structures were identified by spectral data and physicochemical property. Results
The 95% ethanol eluate of RDN Injection on the macroporous adsorption resin column was proved to be the antivirus active fraction of
RDN Injection. Fourteen compounds were isolated and identified as (2E,6S)-8-[a-L-arabinopyranosyl-(1"-6")-p-D-glucopyranosyloxy]-
2,6-dimethylct-2-eno-1,2"-lactone (1), lyoniresinol (2), 5’-methoxyisolariciresinol (3), ent-isolariciresinol (4), (7R,8R)-4,7,9,9'-
tetrahydroxy-3,3’-dimethoxy-8-O-4'-neolignan (5), (7S,8R)-4,7,9,9'-tetrahydroxy-3,3’-dimethoxy-8-0-4'-neolignan (6), ceplignan (7),
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5'-methoxyceplignan (8), (—)-dihydrodehydrodiconiferyl alcohol (9), (7S,8R)-3,3’,5-trimethoxy-4',7-epoxy-8,5'-neolignan-4,9,9'-triol
(10), (2-cis, 4-trans)-abscisic acid (11), (2-trans, 4-trans)-abscisic acid (12), (15,3R,4R,5S,7R,9R)-decane-6-carboxylic acid (13), and
(1S8,3R,4S,5S,7R,9R)-decane-6-carboxylic acid (14); Among them, compound 1 exhibited the antivirus activity against Dengue virus.

Conclusion Compound 8 is a new compound and the other isolated compounds are reported from RDN Injection for the first time,

and compound 1 shows the anti-virus activity against Dengue virus.

Key words: Re-Du-Ning Injection; 5’-methoxyceplignan; lignans; lyoniresinol; (2-cis, 4-trans)-abscisic acid; anti-Dengue virus activity
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& A (2E,65)-8-[0-L-arabinopyranosyl-(1"-6")-B-D-
glucopyranosyloxy]-2,6-dimethylct-2-eno-1,2"-lactone
(1. %M HEZ (lyoniresinol, 2). 5'-F 4k R4 M
FABHRIE (5'-methoxyisolariciresinol, 3). 7 44
Jiii % (5’-methoxyisolariciresinol, 4) (7R,8R)-4,7,9,9'-
tetrahydroxy-3,3’-dimethoxy-8-0-4"-neolignan (5).
(7S,8R)-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8-0-4'-
neolignan (6). JE4-AKZ (ceplignan, 7). 5'-H1%
HAE4ARZE (5'-methoxyceplignan, 8). (-)- &M
S HMAMAREE [(—)-dihydrodehydrodiconiferyl alcohol,
9], (78,8R)-3,3',5-trimethoxy-4',7-epoxy-8,5'-neolignan-
4,9,9'-triol (10). 2-Mii X -4- /e - 7% BR  [(2-cis,
4-trans)-abscisic acid, 11]. 2-Jx #-4- S 2- i 7% 1R
[(2-trans, 4-trans)-abscisic, 12]. (15,3R,4R,5S,7R,9R)-
decane-6-carboxylic acid (13). (15,3R.,4S,5S,7R,9R)-
decane-6-carboxylic acid (14), Hr, 1b5% 8 X
Wi ay), HAWE YR B IR h 282 07 #hag T
TSR B8] X B IS B S AT 14
HAPUE SRR R S EIN, &5 R SoRea Y 1
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1 UE5HH

Brucker AVANCE400 Y 4% i 3 98 A (g -
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Ao ST RCEA ISR Cis £ (250 mm X
4.6 mm, 5 pm, Nacalai Tesque Inc., HA), #il#%5
WA EATEAE N Cig A (250 mm X 20 mm, 5 pm,
Nacalai Tesque Inc., HA). {#ZHENE GFasy FIFE
WL (B4R D), HP-20 K AL B
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2), 30%LEEEME AT RDN-2 (318 g), 95%Z. 1%
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AR 3 4 5, AN -HRE (98 12, 955,90 © 10,
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HR-ESI-Q-TOF-MS %5 i m/z 377.123 3 [M+H]" (i}
AR 377123 6), iAW1 Xk CroHpoOs,
AHIFE A 10. "H-NMR (400 MHz, CD;0D) i
WoRT 2004, L AN /R FES [06.69
(2H, s, H-2', 6'), 7.59 (1H, brs, H-6), 7.63 (1H, brs,
H-4)], IS5 Rl BeA7AE 2 ANPYHURORER; 3 A4
AR5 [0 3.83 (6H, s, 3/, 5'-OCH3), 3.92
(3H, s, 7-OCH3)]; "*C-NMR (100 MHz, CD;0D) %
4 DEPT B R T 19 MRIE 5,9 MBS [0
170.0 (C-8), 133.3 (C-1'), 145.9 (C-3', 5'), 136.6
(C-4"), 125.3 (C-5), 145.1 (C-7), 153.3 (C-7a), 130.2
(C-3a)]; 4 M HFRTEMAG S [6 104.3 (C-2', 6'),
115.5 (C-6), 120.7 (C-4)]; 1 M HIELFRIE S [0 64.7
(C-9; 2 MRS S [90.3 (C-2), 54.8 (C-3)]
PLR 3 ANHAIERRS S [0 56.8 (3, 5-OCH3), 56.7
(7-OCH3)]o LA b5 it 55 ek s O LA iR
FRAE DI BT LERT, Wi &9 8 4
C-3', C-5"F1 C-7 = A FEHUACAT C-8 fir S8 Ak ) 25 T F:
AR . B HMBC TR
iE, 7£ HMBC 3+ a] I, oy 3.83 (6H, s, 3', 5'-OCHs)
) 6c 145.9 (C-3,5") #%, 64 3.92 (3H, s, 7-OCH3)
55 6c 145.1 (C-7) #K, 0y 7.63 (1H, brs, H-4) 5 d¢
170.7 (C-8)/115.5 (C-6)/153.3 (C-7a) A%, Wit %
(1) HMBC A6 (B 1) e T AP 4 S
Wk M E b 2,3-dihydro-2-(4-hydroxy-3,5-
dimethoxyphenyl)-3-(hydroxymethyl)-7-methoxy-5-
benzofurancarboxylic acid Zic I G 1/ UK - ANt
(Jo3=6.3 Hz) HIWLE48 (I H-2 5 H-3 4b T e,
b4 8 1) CD i+, 220 (A—6.21) 7R 11K Cotton
RN, 5 SCERMEAT XYY, BE S 8 HI4n)
KRR TS8R W T A MR EAE ST T 08 (R
D, &AM BEMgir, sk 5-HEIER
FARE.

WG 1: R TLE R K, ESI-MS m/z: 485
[M+Na]", 507 [M+HCOO ], HR-ESI-Q-TOF-MS
Y miz 463217 0 [M+H]™ GHEAE N 463.217 9),

1 k&8 BIEZE HMBC X
Fig.1 Key HMBC correlations of compound 8
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Table 1 NMR data of compound 8
{/3VA ¢ Ou DEPT

1 —_ N

2 90.3  5.64(d,J=6.3Hz) CH
3 548  3.58 (m) CH
4 120.7  7.63 (brs) CH
5 125.3 —

6 1155  7.59 (brs) CH
7 145.1 —

8 170.0 —

9 64.7  3.86 (m) CH,
3a 130.2 —

7a 153.6 —

1 133.3

2 1043 6.69 (s) CH
3 149.5

4 136.6

5 149.5

6 104.3 6.69 (s) CH
3'-OCH; 56.8 3.83 (s) CH;
5-OCHj 56.8  3.83(s) CH;,
7-OCH, 567  3.92(s) CH;,

et &Y+ CuH3O0p, ANBFIEER 5.
'H-NMR (300 MHz, CD;0D) &: 0.93 (3H, d, J = 6.6
Hz, 10-OCH3), 1.13 (1H, m, H-7), 1.56 (1H, m, H-7),
1.37 (1H, m, H-5), 1.66 (1H, m, H-5), 1.64 (1H,m,
H-6), 1.81 (3H, brs, 9-OCH3), 2.39 (1H, m, H-4), 2.01
(1H, m, H-4), 1.60 (1H, m, H-7), 1.14 (1H, m, H-7),
6.92 (1H, ddd, J = 8.1, 6.0, 4.8 Hz, H-3); "C-NMR
(75 MHz, CD;0D) §: 169.6 (C-1), 128.1 (C-2), 145.5
(C-3), 26.9 (C-4), 37.2 (C-5), 30.7 (C-6), 34.6 (C-7),
67.6 (C-8), 12.1 (C-9), 20.7 (C-10), 103.2 (C-1"), 75.1
(C-2)), 78.1 (C-3"), 71.1 (C-4'), 76.0 (C-5'), 63.8
(C-6), 104.4 (C-1"), 73.3 (C-2"), 72.5 (C-3"), 72.4
(C-4"), 68.6 (C-5")o Lh_E%cdfs 5 ScikdiaE — 2,
WS A 14 (2E,6S)-8-[a-L-arabinopyranosyl-
(1"-6")-B-D-glucopyranosyloxy]-2,6-dimethylct-2-eno-
1,2"-lactone.

WE 2: AN A, ESI-MS m/z: 443 [M+
Na]’, 419 [M—H], X5 FER 420, 45
'H-NMR A1 "C-NMR $# i 52 73 72X A CyoHagOs,
AHIHIE S 9. "H-NMR (300 MHz, CD;0D) 6: 6.38
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(2H, s, H-2, 6), 6.58 (1H, brs, H-2"), 431 (1H, d, J =
5.7 Hz, H-7), 3.86 (3H, s, 3-OCH3), 3.74 (6H, s, 3,
5-OCH;), 3.37 (3H, s, 5-OCH3), 3.59 (1H, m, H-9),
3.51 (1H, o, H-9'), 3.49 (1H, m, H-9), 3.46 (1H, m,
H-9), 2.71 (1H, dd, J = 15.3, 5.1 Hz, H-7'), 2.52 (1H,
dd, J=15.7, 11.4 Hz, H-7"), 1.97 (1H, m, H-8'), 1.63
(1H, m, H-8); "*C-NMR (75 MHz, CD;OD) §: 138.9
(C-1), 106.8 (C-2, 6), 149.0 (C-3, 5), 134.5 (C-4), 48.9
(C-7), 42.3 (C-8), 64.1 (C-9), 130.1 (C-1'), 107.7
(C-2"), 148.6 (C-3'), 138.9 (C-4"), 147.7 (C-5"), 126.2
(C-6"), 33.8 (C-7'), 40.9 (C-8'), 66.2 (C-9), 56.7 (3,
5-OCHj), 56.6 (3'-OCHj3), 60.1 (5'-OCH3). LA %4
cmkaioE s, MRS 2 hTETIR
WA 3: AR AR, ESI-MS m/z: 413 [M+
Nal’, 389 [M—H], #X% FFEHN 390, &
"H-NMR F1 PC-NMR ¥4l 52 73 734 CoiHa05,
AHIFIEE S 9. "H-NMR (400 MHz, CD;0D) 6: 6.42
(2H, s, H-2, 6), 6.65 (1H, s, H-2"), 6.20 (1H, s, H-5"),
3.81 (1H, m, H-7), 3.80 (3H, s, 3'-OCHj3), 3.77 (6H, s,
3, 5-OCHj3), 3.63 (2H, d, J = 3.5 Hz, H-9"), 3.40 (1H,
dd, J = 11.3, 4.0 Hz, H-9), 3.67 (1H, m, H-9), 2.78
(2H, d, J = 7.7 Hz, H-7'), 1.99 (1H, m, H-8'), 1.79
(1H, m, H-8); “C-NMR (100 MHz, CD;0OD) ¢: 137.8
(C-1), 107.8 (C-2, 6), 149.3 (C-3, 5), 135.0 (C-4), 48.6
(C-7), 47.9 (C-8), 62.3 (C-9), 129.0 (C-1), 112.4
(C-2), 147.3 (C-3'), 145.3 (C-4"), 117.3 (C-5"), 134.0
(C-6"), 33.6 (C-7"), 39.9 (C-8'), 65.9 (C-9), 56.8 (3,
5-OCH3), 56.4 (3'-OCH3). LA I ¥di 5 ek e —
H, WSS 3 - AR REH IR .
&Y 4: AGREAKA, ESI-MS m/z: 383 [M+
Na]’, 359 [M—H], Xt FlEN 360. 4t
'H-NMR FI *C-NMR #7273 72 H CaHps0s:
AHIFIE H 9. "H-NMR (400 MHz, CD;0D) §: 6.67
(1H, d, J= 1.8 Hz, H-2), 6.73 (1H, d, J= 8.0 Hz, H-5),
6.60 (1H, dd, J = 8.0, 1.8 Hz, H-6), 6.65 (1H, s, H-2"),
6.17 (1H, s, H-5'), 3.80 (1H, m, H-7), 3.80 (3H, s,
3-OCHs), 3.77 (3H, s, 3-OCH3), 3.66 (2H, m, H-9),
3.39 (1H, dd, J = 11.3, 4.0 Hz, H-9), 3.68 (1H, m,
H-9), 2.77 (2H, d, J = 7.8 Hz, H-7), 1.99 (1H, m,
H-8'), 1.75 (1H, m, H-8); "“C-NMR (100 MHz,
CD;0D) ¢: 138.6 (C-1), 113.8 (C-2), 149.0 (C-3),
145.9 (C-4), 116.0 (C-5), 123.2 (C-6), 48.0 (C-7), 48.1
(C-8), 62.2 (C-9), 129.0 (C-1'), 112.4 (C-2'), 147.2

(C-3"), 145.3 (C-4'), 117.4 (C-5'), 134.2 (C-6'), 33.6
(C-7"), 40.0 (C-8"), 65.9 (C-9'), 56.4 (3-OCHs), 56.3
(3'-OCH3). VL %t 5 Sk — 5, s i
G4 hSFIE R

WE5: AN A, ESI-MS m/z: 401 [M+
Na]’, 377 [M—H] , $&-Hx0FREN 378. 4ty
'H-NMR HI “C-NMR #1573 T H CaoHagO7s
AN 8. 'H-NMR (400 MHz, CD;0D) &: 7.01
(1H, d, J = 2.0 Hz, H-2), 6.75 (1H, d, J = 8.0 Hz, H-5),
6.85 (1H, dd, J = 2.0, 8.0 Hz, H-6), 6.84 (1H, d, J = 2.0
Hz, H-2'), 6.96 (1H, d, J = 8.0 Hz, H-5'), 6.70 (1H, dd,
J=2.0, 8.0 Hz, H-6'), 4.86 (1H, d, J= 4.0 Hz, H-7), 4.52
(1H, brs, H-8), 3.70 (1H, dd, J = 12.0, 4.2 Hz, H-9), 3.45
(1H, dd, J = 12.0, 5.6 Hz, H-9), 2.62 (2H, t, J = 7.8 Hz,
H-7'), 1.80 2H, m, H-8'), 3.55 (2H, t, J = 6.4 Hz, H-9"),
3.81 3H, s, 3-OCHs), 3.85 (3H, s, 3-OCH;); "C-NMR
(100 MHz, CD;0D) &: 133.8 (C-1), 111.8 (C-2), 148.9
(C-3), 147.6 (C-4), 115.9 (C-5), 120.8 (C-6), 74.2 (C-7),
87.8 (C-8), 61.9 (C-9), 138.3 (C-1"), 114.0 (C-2"), 151.7
(C-3"), 1472 (C4'), 1192 (C-5"), 122.1 (C-6'), 32.7
(C-7"), 35.5 (C-8), 62.2 (C-9'), 56.4 (3-OCH;), 56.6
(3-OCH3). DA %t 5 3cikdiis—sd, de e s
Y154 (7R,8R)-4,7,9,9'-tetrahydroxy-3,3"-dimethoxy-8-
O-4"-neolignan.

W5 6: AN A, ESI-MS m/z: 401 [M+
Na]’, 377 [M—H], $&/p-AHX 0 7l 378, 45
4 'H-NMR FI “C-NMR $4 # & 4 T+ X b
CaoHa607, AN Ny 8. 'H-NMR (300 MHz, CD;0D)
5:7.00 (1H, d, J = 1.8 Hz, H-2), 6.73 (1H, d, J = 8.1
Hz, H-5), 6.83 (1H, dd, J = 1.8, 8.1 Hz, H-6), 6.70
(1H, d, J = 2.0 Hz, H-2"), 6.81 (1H, d, J = 8.4 Hz
H-5"), 6.66 (1H, dd, J = 2.0, 8.4 Hz, H-6'), 4.82 (1H, d,
J=8.0 Hz, H-7), 4.28 (1H, m, H-8), 3.84 (1H, dd, J =
12.0, 6.0 Hz, H-9), 3.74 (1H, dd, J = 12.0, 3.6 Hz,
H-9), 2.60 (2H, m, H-7'), 1.79 (2H, m, H-8'), 3.55
(2H, t, J = 6.5 Hz, H-9"), 3.78 (3H, s, 3-OCHj3), 3.80
(3H, s, 3'-OCH;); “C-NMR (75 MHz, CD;0OD) ¢:
134.2 (C-1), 111.8 (C-2), 148.7 (C-3), 147.0 (C-4),
115.7 (C-5), 121.0 (C-6), 74.1 (C-7), 86.7 (C-8), 62.2
(C-9), 138.1 (C-1"), 114.0 (C-2"), 151.9 (C-3'), 147.2
(C-4), 119.7 (C-5'), 121.9 (C-6"), 32.7 (C-7"), 35.6
(C-8"), 62.2 (C-9), 56.3 (3-OCHj3), 56.5 (3'-OCHs). LA
L E S SRR E B, WS et 6 A
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(7S,8R)-4,7,9,9'-tetrahydroxy-3,3’-dimethoxy-8-0-4'-
neolignan.

EYT: éﬁfé%%ﬁz%\;ﬁ, ESI-MS m/z: 347
[M+H]", 345 [M s FEORAHNS 737 BTl 346
454 "H-NMR Al 13c NMR %45 i 52 o 1 R0
CisH1507, AMFIE S 10, 'H-NMR (400 MHz,
CD;0D) 6: 7.62 (1H, s, H-6"), 7.59 (1H, brs, H-2"),
6.94 (1H, d, J= 1.2 Hz, H-2), 6.77 (1H, d, J= 8.2 Hz,
H-5), 6.82 (1H, dd, J= 8.2, 1.2 Hz, H-5"), 5.61 (1H, d,
J = 6.4 Hz, H-7), 3.55 (1H, m, H-8), 3.83 (2H, m,
H-9), 3.81 (3H, s, 3-OCHj3), 3.88 (3H, s, 3'-OCH;);
BC-NMR (100 MHz, CD;0D) &: 134.0 (C-1), 110.7
(C-2), 149.2 (C-3), 147.8 (C-4), 116.3 (C-5), 119.8
(C-6), 90.2 (C-7), 54.6 (C-8), 64.6 (C-9), 125.7 (C-1"),
115.4 (C-2'), 145.2 (C-3"), 153.8 (C-4), 130.4 (C-5"),
120.8 (C-6), 170.6 (C-7), 56.4 (3-OCH;), 56.7
(3'-OCH3). DA -¥dhs 55 3cikapig—o"™, et
G0 T HIBEARE,

WA 9: AN AR, ESI-MS m/z: 383 [M+
Na]’, 359 [M—H], /AT sk 360, 4
4 'H-NMR #I C-NMR %MEE@ EN T RN
CooHpOg> AMWAIE N 9. 'H-NMR (300 MHz,
CD;0D) 6: 6.95 (2H, d, J = 1.8 Hz, H-2), 6.76 (1H, d,
J = 8.1 Hz, H-5), 6.83 (1H, dd, J = 8.1, 1.8 Hz, H-6),
6.73 (2H, brs, H-2', 6'), 5.49 (1H, d, J = 6.3 Hz, H-7),
3.48 (1H, dd, J = 12.3, 6.2 Hz, H-8), 3.82 (1H, o,
H-9), 3.75 (1H, dd, J= 7.1, 11.1 Hz, H-9), 2.63 (2H, t,
J=17.8 Hz, H-7'), 1.82 (2H, m, H-8"), 3.57 QH, t, J =
6.5 Hz, H-9"), 3.81 (3H, s, 3-OCH3), 3.85 (3H, s,
3-OCH;): "“C-NMR (75 MHz, CD;OD) J: 134.2
(C-1), 110.5 (C-2), 149.1 (C-3), 147.5 (C-4), 116.1
(C-5), 119.7 (C-6), 89.0 (C-7), 55.5 (C-8), 65.0 (C-9),
129.9 (C-1'), 114.0 (C-2), 145.2 (C-3'), 147.5 (C-4),
130.9 (C-5"), 117.9 (C-6), 32.9 (C-7'), 35.8 (C-8),
62.2 (C-9") 56.3 (3-OCHj), 56.7 (3'-OCH3). LA %4k
'ﬁirﬁﬂ&aﬁ HU, WA 9N ()-E

TRAARE

AP 10: FIEAREAKA, ESI-MS m/z: 413 [M+
Na]", 389 [M—H], /=A% 7K 390, &5
4 'H-NMR Hl BC-NMR %t # #fi € 4> T X N
CoiHyO7, AWIFIE X 9. 'H-NMR (400 MHz,
CD;0D) d: 6.68 (2H, brs, H-2, 6), 6.73 (2H, s, H-2/,
6'), 5.50 (1H, d, J = 6.3 Hz, H-7), 3.57 (1H, overlap,

H-8), 3.84 (2H, m, H-9), 2.63 (2H, t, J = 7.8 Hz, H-7"),
1.82 (2H, m, H-8'), 3.57 (2H, t, J = 6.5 Hz, H9') 3.81
(6H, s, 3, 5-OCH3), 3.86 (3H, s, 3-OCH3); "*C-NMR
(75 MHz, CD;0D) : 134.1 (C-1), 104.2 (C-2, 6),
149.3 (C-3, 5), 137.0 (C-4), 89.1 (C-7), 55.6 (C-8),
65.0 (C-9), 136.4 (C-1"), 114.1 (C-2"), 145.2 (C-3"),
147.5 (C-4"), 129.8 (C-5"), 117.9 (C-6'), 32.9 (C-7"),
358 (C-8"), 622 (C-9') 56.7 (3, 5-OCH;), 56.8
(3'-OCH3). VL E¥edf 5 Sk — 57, skt
410 K (78,8R)-3,3',5-trimethoxy-4',7-epoxy-8,5'
neolignan-4,9,9'-triol.

EW) 11: mETCEEM AR, ESI-MS m/z: 265
[M+H]", 263 [M—H], $&aAH% 51 ik 264,
HR-ESI-Q-TOF-MS %3 ! m/z 287.127 2 [M+Na] (if
HAH N 287.125 9, iAW 710 CisHygOss
AHIFIEE K 6. "H-NMR (400 MHz, CD;0D) 6: 5.90
(1H, s, H-3"), 2.53 (1H, d, J = 15.7 Hz, H-5'), 2.16
(1H, d, J = 15.7 Hz, H-5"), 1.00 (3H, s, 6'-CH3), 1.05
(3H, s, 6'-CH3), 2.25 (3H, s, 2'-CH3), 6.24 (1H, d, J =
16.0 Hz, H-5), 6.46 (1H, d, J = 16.0 Hz, H-4), 5.83
(1H, brs, H-2), 1.90 3H, d, J = 1.2 Hz, 3-CH;);
BC-NMR (100 MHz, CD;0D) 6: 200.9 (C-4"), 127.4
(C-3"), 166.3 (C-2'), 80.3 (C-1'), 42.8 (C-6"), 50.7
(C-5"), 24.7 (5'-CH3), 23.6 (5'-CHs), 14.2 (2'-CH;),
136.6 (C-5), 135.3 (C-4), 151.7 (C-3), 122.0 (C-2), 169.0
(C-1), 19.4 (3-CHs). LL % 55 scihapis—s3"™, %
Y tb B 11 K 2-MR-4- [ s VA TR -

EW) 12: wEIETERM AR, ESI-MS m/z: 265
[M+H]", 263 [M—H], $&AHxt 1R 264,
HR-ESI-Q-TOF-MS 43t m/z 287.127 2 [M+Na] (it
SHAER 287.125 9), it &4 73+ X4 CisHaoOss
A1 K 6. "H-NMR (400 MHz, CD;0D) §: 5.92
(1H, brs, H-3"), 2.53 (1H, d, J = 16.9 Hz, H-5"), 2.18
(1H, d, J = 16.9 Hz, H-5"), 1.03 (3H, s, 6'-CH3), 1.06
(3H, s, 6'-CH3), 1.92 (3H, d, J = 0.8 Hz, 3-CH3), 6.22
(1H, d, J = 16.3 Hz, H-5), 7.76 (1H, d, J = 16.0 Hz,
H-4), 5.74 (1H, brs, H-2), 2.04 (3H, s, 3-CHj);
BC-NMR (100 MHz, CD;0D) 6: 201.0 (C-4"), 127.5
(C-3"), 166.5 (C-2'), 80.6 (C-1'), 42.8 (C-6"), 50.6
(C-5"), 24.6 (5'-CH3), 23.6 (5'-CH;), 19.6 (2'-CH3),
137.8 (C-5), 129.4 (C-4), 150.8 (C-3), 119.8 (C-2), 168.0
(C-1),21.2 (3-CHy). LL % 5 3cipdiig—", %
RSB 12 K 2- [ a-4- - TE IR
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&M 13: BIEETERM AR, ESI-MS m/z: 227
[M+H]", 225 [M—H], $&RAxtoa+ &l 226.
HR-ESI-Q-TOF-MS % it m/z 249.073 7 [M+Na] (it
HAH N 249.073 9), iAW1 CiiH140s,
AHIFIE S 5. "H-NMR (400 MHz, CD;0D) 6: 5.04
(1H, overlap, H-1), 5.48 (1H, t, J = 1.8 Hz, H-3), 3.60
(1H, m, H-4), 2.68 (1H, m, H-5), 2.19 (1H, d, J= 13.4
Hz, H-6), 2.04 (1H, d, J = 13.4 Hz, H-6), 5.04 (1H, t,
J = 1.6 Hz, H-7), 6.07 (1H, ddd, J = 7.1, 10.6, 17.6
Hz, H-8), 2.81 (1H, brd, J = 7.0 Hz, H-9), 5.29 (1H,
m, H-10), 3.73 (3H, s, 11-OCH;); "“C-NMR (100
MHz, CD;0D) 6: 96.3 (C-1), 94.0 (C-3), 48.9 (C-4),
31.5 (C-5), 26.8 (C-6), 94.7 (C-7), 137.2 (C-8), 47.0
(C-9), 118.3 (C-10), 171.8 (C-11), 52.5 (11-OCH3). LA
O ks 8, s etk A 13 N
(18,3R,4R,5S,7R,9R)-decane-6-carboxylic acid.

EY 14: FETERMAR, ESI-MS m/z: 227
[M+H]", 225 [M—H] ", $H%7FiEh 226,
HR-ESI-Q-TOF-MS %; Hi m/z 249.073 7 [M+Na] (it
AR 249.073 9, AW Ak CiHLOs,
AHIFE N 5. "H-NMR (400 MHz, CD;0D) 6: 4.97
(1H, brs, H-1), 5.13 (1H, m, H-3), 3.23 (1H, t, J = 2.1
Hz, H-4), 2.70 (1H, brs, H-5), 1.95 (1H, brd, J = 15.0
Hz, H-6), 2.44 (1H, m, H-6), 5.50 (1H, t, J = 1.8 Hz,
H-7), 6.02 (1H, ddd, J = 7.0, 10.7, 17.6 Hz, H-8), 2.83
(1H, d, J = 7.3 Hz, H-9), 5.25 (1H, m, H-10), 3.75
(3H, s, 11-OCH;); “C-NMR (100 MHz, CD;0D) §:
96.8 (C-1), 94.1 (C-3), 48.7 (C-4), 31.7 (C-5), 30.6
(C-6), 94.0 (C-7), 137.4 (C-8), 43.0 (C-9), 118.1
(C-10), 172.0 (C-11), 52.5 (11-OCH3). LA_-%¥i 53
kAR Il — 2, WE S 14 N (1S3RA4S,5S,
7R,9R)-decane-6-carboxylic acid.

4 WEMKIMLE ERFEEETN
41 EMRIAES IR

SR AlamarBlue® (Invitrogen) AF &A%
WAL S Pxs 4 M () g PEAE T o SRR L S A 1) e v
PENE AR 2S4S 500 pmol/mL .

AlamarBlue® & —Fh 4L iL J5 35757, BEfR AL
I 1k 7 AR O B AR R 96 615 S« AlamarBlue®
TR, FLEAATE S HE N 41 i J5 28 2R A4 i I
e AR AT (26 S AR A, T 0 s R
JHLH B 11 2 5 23 BT DL S AR AN A B B MR Sl
S8 e LT EAT ARG 11 40 R R 4 il 5% e A

Lot R R AIBE T, B2 R0 o Ve 4 i B A LI
FRARAHENE, XNV IE S BAG. BIOLE 5 i
55 1) LA e B v P PR e i

90 35 1 = OB AL 38O — 2% 6 AL 3268 /(40
o BALFE G — 25 (0 IR AL SO

B AR S W) MR GRIRSE 80 pmol/L 4L 3 £
WikE 6 ANBOEE. INZiREFR)G, DB Mgk
() BHK 4 ff025%%% (CPE), JA AlamarBlue®,
37 CHEHE 2h, PEKI AlamarBlue®™ ff1i% J5 15100,
BoRIE 570 nm, KA 595 nm. SIS ILE 1.

x1 UEVKIMIBERFSENL

Table 1 Anti-Dengue virus activity of isolated compounds

in vitro

ety CCse/(umol- L") ECso/(umol-L ™" SI
1 >80 74.76 >1.07

2 >80 >80 —

3 >80 >80 —

4 >80 >80 —

5 >80 >80 —

6 >80 >80 —

7 >80 >80 —

8 >80 >80 —

9 >80 >80 —

10 >80 >80 —

1 >80 >80 —

12 >80 >80 —

13 >80 >80 —

14 >80 >80 —

CCso: i S0%H MR AN AR N [ 258 BE . ECso: $R BENE AT 2040
i) 5020 N G IR B (2 SL: IEFEFEEL, SI= CCso/ECsos
“—”: J ST

CCs: the median lethal dose of a substance, or the amount required
to kill 50% of a given test population; ECsy: the molar concentration
of an agonist, which produces 50% of the maximum possible response for
that agonist; SI (selected index) = CCso/ECsp;  “— : no selected index

42 RIREFFFHECEMNEENFSEEY
S RIE: 7 Rlue GREEIOGHRMD & LD
[R5 A B I L A S, Rllue Bl 995 25 (10 & I 15
PAKIE, Rlue 5 BED 1R E 7KP 0] DL S BOE: 4
TR, Sz g (1) 4t : BHK
MAEFIT 96 FLANMIRTFRMC, R4 M RE S 2%
M (20 InZgabst: # e G MRS HREE 80
umol/L FELE 3 5 BA LIRS 6 MBI . 4l R e
JZJGIIAN 100 uL 75 2 £5259)(%) DMEM B33, 44X
JE AN 100 uL DMEM H B¢ (18 SR 5 i 85, 37
CHEFE: (3) TR : BB gL G 4R 85557 48 h
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Jii» H Luciferase Assay Kit £l Rluc $21H . SEH6 15
YA W EERT A ORI JE R 259D« il il
IR i EER g,

2 = 1 — (22— 40 Ik B )/ O 75 0 20 — 48
X )

SIS A AT R INR B T, X2 5% BHK
A0 AT W A A B, BT CCso (R T4
DRI B e B2, HLAEG 22 A N & A B W
M PRAL, SR A 1 AU R R 1S 1,
H ECso {4 74.76 pmol/L, SIMEH AT 1.07, HA4xfk
B WL AR B 6 I B VS T
5 it

ERT AR (3R b, A AR SR F R R R
SPIBEESY BT TR, AT TR U R
PERAL (22 HP-20 KALWPRBIAR, 95% LB it i
B0 o BEHFEET 14 MeEW, ks 8
LAY, TSN e T o B RIS R
KNG ZERAED, HENAY) 8 vl he ki T
Baf, MR T2 =, R 13 MEAED
B8 ONFAEE TS 2 B AR B R A
W Rluc 4275 8 (1 20K 7K 15K S WL B I8 e /K-
7735, R B A RIS PIEAT T AR E A
W PRI, RIAG Y 1 0 0 BRI
ECsof M 74.76 pmol/L, SI{H AT 1.07, HATA4E
PO PG IETE . AW FEE T EE TS0
A2 oy, h A T 4 7 AR T S O FE I IR
DR IR s, DAl T4
T T2 % 55 DA DG, g DA K
R PR J e ol 0 ¥

Bt P B A IR R PT AR FA IR AL
205 B K AR A M BRI E MR TAE, B
K F 2 F T B RRGWAARPTH B % RAL R A=
ke R TAE
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