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RIS AT G5 458, I FHJRUEE A/ZWSN/33/2009 (HINT) Ji B/ 44 MDCK 4H SRR PR A6 & W 1 U S 20 1k
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Iridoids from Valeriana jatamansi and their related anti-influenza virus activity

LIU Huan, WU lJia-hui, LIU Dan, LI Rong-tao, LI Hong-mei
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Abstract: Objective To investigate the iridoids from the roots of Valeriana jatamansi and their anti-influenza virus activity. Methods
The compounds were isolated and purified over several chromatographic methods, such as silica gel, Sephadex LH-20, HPLC and so
on. Their structures were identified by the analysis of their physicochemical properties and NMR data. Their anti-influenza virus activity
was evaluated by A/WSN/33/2009 (HIN1) infected MDCK cells. Results Twenty known iridoids (1—20) were isolated from the
EtOAc-soluble fraction of 95% EtOH extract of V. jatamansi, and their structures were identified as baldrinal (1), 11-methoxyviburtinal
(2), desacylbaldrinal (3), isovaltrate (4), deacetylisovaltrate (5), 10-isovaleroxy-valtrathydrin (6), jatamanvaltrate Q (7), valeriandoid F
(8), isovaltrate acetoxyhydrin (9), jatamanvaltrate K (10), rupesin B (11), patriscadoid II (12), jatamanvaltrate W (13), patriscadoid I
(14), valeriandoid D (15), valjatrate E (16), jatamanin C (17), (15,3R,5S,75,8S.,95)-1-methoxy-7-hydroxy-8-methyl-3,8-epoxy-A*11-
dihyronepetane (18), (35,4S,5S,75,85,95)-3,8-ethoxy-7-dihydroxy-4,8-dimethylperhydrocyclopenta [c] pyran (19) and 8,9-didehydro-
7-hydroxy-dolichodial (20). Conclusion Compounds 5, 9, 12, 14, and 20 are isolated from V. jatamansi for the first time.
Furthermore, compounds 4 and 9 exhibit anti-influenza A virus activity with ICso values of 85.45 and 19.26 pmol/L.
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B R % NIRRT Valeriana jatamansi Jones, %
IEAR A (KUMST20171001) A7 BRI T K2~
AR SR B IR A Ak 2 SR
1.2 XS5

PRI PR (Sephadex LH-20, 20~100
pm, Pharmacia A#]); FEFERER (80~100 H).
FEEE R (200~300 H). #EGRE (TLCO)
FEERMR (G 1 GFase, BT D SR
7e# Kl RP-15 (40~60 pum, Merck A &]); MCI 3H
e EF (MCI-gel CHP-20P, 75~150 pm, Pharmacia
ANFD; BREAH B N (Fisher AF]); &
71 5% HoSO4-EtOH ¥l (WHl & M hn#o; fig
2F I3 (Hyclone A &) ); DMEM 45773 (Thermofisher
AF]); MTT I DMSO (Solarbio A%

Bruker DRX-500 1l Bruker AV TI1-600 #% i 354/
1% ({#[E Bruker BioSpin Group); Agilent 1200 /53¢
WA REAY (Agilent AF]), ftf ZORBAX SB-Cis
SRR W B A A I 2% (Agilent A F]D; Spectra
Max M2 £ IhRE AR AL (3 E Moleccular Devices 2y
F); COMEIRKGFEFE (Thermofisher A ] ).
2 7k
21 ERSESSH

Tk F AR AR 25 (20 kg) SR JEE =
BT 95% AR 3 Ik (BRIK 25 L. 24 h),
HIFRIUR, WRERGERR % OBEIS, K55 i
B KA, AR AR SRR ZBR AN IE T B 43 )
FH 3 IR, 43l AT 2AH B 1A TR AE (48.0 gD+
BER . BEHH (64.0 g) FIIE T EEAH (58.0 2)

B TR O T8 AHF] FHRE R A (3 (80~100 HAER
65 g #EFE, 200~300 HEERZ 290 g k) HEATHI LI
B, A MEE-BERE 8 (80 1 1. 60 - 1. 40 : 1.
2001, 10210 5:1.3:1.2:1.1:1.0: 1)
FREEGEE, 193] 4 AN, Fro 1~4 (i, 8011
M60:1 &I ANFLl, 40:1A/120: 1 &I Fr.2,
105 1F05 0 18I NF 3,30 1-0: 1453 NFr 4),
Fr. 1 (2.14 g FIRHfEEA O CahBE-RER C0E
40 © 1) HEATUERL, HE—5r 8 4 NP Fro 1~
Fr. 1.4, Fr. 1.1 (460.0 mg) FREREHEERE CAimk-
BETR .0 60 & 1) 34T, 152 Fr. 1.1.1 #1 Fr. 1.1.2.
Fr. 1.1.1 (115.0 mg) £>F:#i] % HPLC (68% H F#-7K)
A SR AY) 4 (2.5 mg, tr=17.0 min) 15 (5.0
mg, tr=17.5 min), Fr. 1.1.2 (199.0 mg) % Sephadex
LH-20 CEf5-HEE 1 0 DaAifb 324549 2(6.2 mg)

AIFr. 1.1.2.2. Fr. 1.1.2.2 (110.8 mg) FARERAE: (il
CHMBE-BERR 2B 20 0 1) HEHATIEAS LAY 16
(13.1 mg). Fr. 1.2 (320.0 mg) % Sephadex LH-20
(F-HEE 1D D BB, 15582 4459
Fr. 1.2.1 fll Fr. 1.2.2. Fr. 1.2.1 (128.6 mg) FfEfHE:
i CohBE-BSER £.B5 50 @ 1) BT, B3k
EW13 (9.0 mg) Al 14 (4.0mg). Fr.1.2.2 (105.6
mg) FRERAE RS CaymBE-BSER 06 20 - 1) @347
Ve, 5316E% 7 (3.1 mg). 8 (5.0mg) A1 9 (8.0
mg). Fr. 1.3 (420.0 mg) @I rERAEEIE Cfim-
BEPR LR 20 & DIEATHEN, 15314 NS> Fr. 1.3.1~
1.3.4, Fr. 1.3.1 (85.0 mg) % Sephadex LH-20 (&
f5-FEE 1 2 DA s 21444 3(20.0 mg) . Fr. 1.3.2
(66.8 mg) £2FH4 HPLC (68%H FE-/K) 4lifki5
FIfb &4 11 (9.0 mg, ®r=16.5min). Fr. 1.3.3 (43.2
mg) HEERAE Il CEU-AE 30 @ 1D #3474l
BEMAEY 15 (8.5mg). Fr.1.3.4 (21.8 mg) Fikk
JRekE e Cf k- A EE 50 @ 1) HH T4lifk, 53]
A9 10 (6.5 mg). Fr. 1.4 (181.4 mg) £ Sephadex
LH-20 CE{5-FEE 1. 1D 4difbB33ay 1 (172
mg) Fl Fr. 1.4.2.Fr. 1.4.2(108.4 mg) - #14% HPLC
(48% FHEE-7K) 13 26A4 12 (2.5 mg, r=16.3 min)
16 (7.0mg, ®&=17.8 min),

Fr.2 (10.8 g) FHRERHE GG ChmEE-BEER L85
20 0 1) #HATHRM, 2 2 M, B Fr 2.1
Al Fr. 2.2, Fr. 2.1 (5.6 g) FARERAEEIE CHimk-
PR 30 @ D #E T4k, [REEY 19 (34.5 mg).
Fr. 2.2 (4.4 g) FRERAE (il CH i k-5 R £, 20 -
1) BETHE, 3% 2 M4 Fr. 2.2.1 1 Fr. 2.2.2.
Fr.2.2.1 (172.8 mg) FHRERH: (it Cf k- U
50 @ Dt T4k, BE0EY 20 (8.0 mg). Fr. 2.2.2
(148.4 mg) FRER AR IS CHMEE-FEE 50 0 1)
HEAT VR, 53L& 17 (6.3 mg) A1 18 (7.2 mg).
2.2 FUREREIEMIFIE
2.2.1 R'B418 MDCK K538 MDCK 4 i
DMEM #7373 (&H 10%H4- M5 M 1% 555 R
MPUHERD, T35 C. 5% CO B FRFA PR 7%,
H AL g4 A K RS
222 MTT Ef4EE 7). MDCK 4l L 1.0X
105 /ALK ZE FEBER T 96 FLAR, 7E 35 C. 5% COs
FMFFIEERFRE 3 LS, KA A/WSN/33/2009
(HIND) JiE&S MDCK 40fi8, &% 1~20
AT PUAUBOR BRI VA . DA SR A At 35 4 A PH X
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B8, MTT IS PEREIE T 490 nm NARINH % H AR
JEREEAENT19), FEA% ] IBM SPSS Statistics 20 43 it
B BANMEIRE (CCso) F ICs00

3 %R

3.1 HMEE

WED 1: K, 73T 3 CiaHi0040 'TH-NMR
(500 MHz, CD;COCD3) 6: 9.19 (1H, s, H-1), 8.18
(1H, s, H-3), 6.67 (1H, d, J = 3.2 Hz, H-6), 7.95 (1H,
d, J = 3.2 Hz, H-7), 9.93 (1H, s, H-10), 5.28 (2H, s,
H-11), 2.07 (3H, s, -OCOCH3); 3C-NMR (125 MHz,
CD;COCDs) 6: 151.4 (C-1), 143.4 (C-3), 120.4 (C-4),
134.1 (C-5), 110.1 (C-6), 146.5 (C-7), 125.8 (C-8),
123.6 (C-9), 1849 (C-10), 60.9 (C-11), 170.8
(-OCOCH3), 20.5 (-OCOCH3). LA I i i 404 5 ik
I R — B, WS A Y 1 NI

& 2: wEOk K, 737320 CiiHi003. 'TH-NMR
(600 MHz, CD;COCD3) 6: 9.19 (1H, s, H-1), 8.08
(1H, s, H-3), 6.64 (1H, d, J = 3.2 Hz, H-6), 7.93 (1H,
d, J = 3.2 Hz, H-7), 9.92 (1H, s, H-10), 4.65 (2H, s,
H-11), 3.40 (3H, s, -OCH3); '3C-NMR (150 MHz,
CD;COCDs) 6: 151.4 (C-1), 142.4 (C-3), 122.4 (C-4),
134.1 (C-5), 110.1 (C-6), 146.5 (C-7), 125.8 (C-8),
123.6 (C-9), 184.8 (C-10), 69.2 (C-11), 58.4 (-OCH3).
DA | 39 R O 5 SRR R AR — 300, s ik
&%) 2 4 11-methoxyviburtinal.

&Y 3: FEH AR, 7313\ CioHsO3. 'H-NMR
(500 MHz, CDsCOCD3) 6: 9.20 (1H, s, H-1), 8.02
(1H, s, H-3), 6.65 (1H, d, J = 3.2 Hz, H-6), 7.92 (1H,
d, J = 3.2 Hz, H-7), 9.86 (1H, s, H-10), 4.87 (2H, s,
H-11); 'BC-NMR (125 MHz, CD;COCD;3) d: 151.4
(C-1), 141.7 (C-3), 123.5 (C-4), 134.5 (C-5), 119.5
(C-6), 146.2 (C-7), 125.7 (C-8), 125.4 (C-9), 184.7
(C-10), 59.3 (C-11)o LA Fipe i Hahs 5 Sk 1 25ahs —
2, SR A 3 SRR

WEY 4 WEEEMRY), 7573 CuHi00s.
'H-NMR (600 MHz, CD;0D) é: 5.93 (1H, d, J=10.2
Hz, H-1), 6.77 (1H, s, H-3), 5.83 (1H, t, J = 2.8 Hz,
H-6), 5.73 (1H, d, J = 2.8 Hz, H-7), 3.05 (1H, dd, J =
10.2, 2.5 Hz, H-9), 2.87 (1H, d, J = 12.0 Hz, H-10a),
3.01 (1H, d, J=12.0 Hz, H-10b), 4.89 (1H, d, J=12.0
Hz, H-11a), 4.85 (1H, d, J = 12.0 Hz, H-11b), 2.24
(2H, m, H-2"), 2.14 (1H, m, H-3"), 0.96 (6H, d, J = 6.5
Hz, H-4', 5"), 2.02 (3H, s, H-2"), 2.24 (2H, m, H-2""),

2.03 (1H, m, H-3""), 0.95 (6H, d, J = 6.5 Hz, H-4"",
5"); 1BC-NMR (150 MHz, CD;OD) ¢: 93.0 (C-1),
149.0 (C-3), 109.7 (C-4), 138.4 (C-5), 120.5 (C-6),
76.1 (C-7), 63.9 (C-8), 43.8 (C-9), 47.8 (C-10), 61.8
(C-11), 171.9 (C-1"), 44.0 (C-2'), 25.2 (C-3"), 22.7
(C-4"), 22.6 (C-5"), 174.2 (C-1"), 20.8 (C-2"), 172.7
(C-1), 43.8 (C-2""), 26.9 (C-3""), 22.5 (C-4'"), 22.4
(C-5"")o LA b3k v i 55 STk i ot — 2502,
WS B 4 N RHE R,

a5 EEMRY, 573N CuHxsO7.
'H-NMR (600 MHz, CD;0D) §: 5.88 (1H, d, J=10.0
Hz, H-1), 6.79 (1H, s, H-3), 5.86 (1H, t, J = 2.8 Hz,
H-6), 4.58 (1H, d, J = 2.8 Hz, H-7), 3.41 (1H, dd, J =
10.4, 2.4 Hz, H-9), 3.02 (1H, d, J = 4.7 Hz, H-10a),
2.93 (1H, d, J = 4.7 Hz, H-10b), 4.76 (1H, d, J = 12.5
Hz, H-11a), 4.69 (1H, d, J = 12.5 Hz, H-11b), 2.24
(2H, d, J = 6.4 Hz, H-2"), 2.19 (1H, m, H-3'), 0.99
(3H, d, J = 6.4 Hz, H-4"), 0.97 (3H, d, J = 6.4 Hz,
H-5"), 2.14 (2H, d, J = 7.2 Hz, H-2"), 2.02 (1H, m,
H-3"), 0.96 (3H, d, J = 6.4 Hz, H-4"), 0.95 3H, d, J =
6.4 Hz, H-5"); 13C-NMR (150 MHz, CD;0OD) §: 93.9
(C-1), 149.9 (C-3), 109.9 (C-4), 142.6 (C-5), 119.5
(C-6), 84.5 (C-7), 65.4 (C-8), 44.2 (C-9), 48.6 (C-10),
61.8 (C-11), 171.9 (C-1'), 44.1 (C-2), 26.9 (C-3"),
22.6 (C-4',5"), 174.2 (C-1"), 43.7 (C-2"), 26.8 (C-3"),
22.5(C-4",5"). LA ik iBA 5 ks 1 HoE —
R, WS E 5 NE LR RFH R,

WEY 6: WEMAIRY), 7513 CyHaoOro0o
'H-NMR (500 MHz, CD;0D) é: 6.12 (1H, d, J = 10.1
Hz, H-1), 6.77 (1H, s, H-3), 5.75 (1H, d, J = 2.7 Hz,
H-6), 5.48 (1H, d, J = 2.7 Hz, H-7), 2.93 (1H, d, J =
10.1, H-9), 4.26 (1H, d, J= 11.0 Hz, H-10a), 4.29 (1H,
d, J = 11.0 Hz, H-10b), 4.64 (1H, d, J = 12.3 Hz,
H-11a), 4.67 (1H, d, J= 12.3 Hz, H-11b), 2.21 (2H, m,
H-2), 2.06 (1H, m, H-3"), 0.90 (18H, d, J = 6.6Hz,
H-4', 5, 4", 5", 4™ 5", 2.20 (4H, m, H-2", 2'""), 2.05
(1H, m, H-3"), 2.04 (1H, m, H-3"), 2.03 (3H, s,
H-2"""); BC-NMR (125 MHz, CD;0D) &: 94.0 (C-1),
149.4 (C-3), 110.4 (C-4), 140.8 (C-5), 118.5 (C-6),
84.6 (C-7), 80.7 (C-8), 48.9 (C-9), 66.7 (C-10), 61.9
(C-11), 1744 (C-1"), 44.3 (C-2'), 26.9 (C-3"), 22.7
(C-4, 5', 4", 5"), 173.6 (C-1"), 44.0 (C-2"), 26.8
(C-3"), 172.6 (C-1""), 43.9 (C-2""), 26.7 (C-3""), 22.6
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(C-4",5"),172.1 (C-1"""), 20.8 (C-2""). LAy E%
I 55 SCHRARIE OB — 320, S E G 6
10-isovaleroxy-valtrathydrin.

twaEY 7. LEMIRY), 45130 CHagOrze
'"H-NMR (600 MHz, CD30D) 4: 6.02 (1H, d, J = 10.1
Hz, H-1), 6.69 (1H, s, H-3), 5.64 (1H, d, J = 2.8 Hz,
H-6), 5.42 (1H, d, J = 2.8 Hz, H-7), 2.84 (1H, dd, J =
10.1, 2.8 Hz, H-9), 4.33 (1H, d, J = 11.3 Hz, H-10a),
4.69 (1H, d, J=11.3 Hz, H-10b), 4.72 (1H, d, J=11.2
Hz, H-11a), 4.66 (1H, d, J = 11.2 Hz, H-11b), 2.18
(2H, m, H-2"), 2.11 (1H, m, H-3), 0.92 (12H, d, J =
6.4 Hz, H-4',5', 4", 5"), 2.31 (2H, m, H-2"), 2.06 (1H,
m, H-3"), 2.04 (3H, s, H-2""), 4.63 (1H, d, J = 4.3 Hz,
H-2""), 2.16 (1H, m, H-3"""), 0.90 (6H, d, J = 6.4 Hz,
H-4"", 5", 2.24 (2H, m, H-7""), 2.18 (1H, m,
H-8""), 1.00 (6H, d, J = 6.4 Hz, H-9"", 10"");
BC-NMR (150 MHz, CDsOD) 4: 92.6 (C-1), 148.1
(C-3), 109.1 (C-4), 139.3 (C-5), 117.1 (C-6), 83.2
(C-7), 79.2 (C-8), 47.6 (C-9), 66.2 (C-10), 60.3
(C-11), 170.6 (C-1"), 42.8 (C-2"), 25.6 (C-3"), 21.5
(C-4", 214 (C-5, 172.8 (C-1"), 42.4 (C-2"), 25.5
(C-3"), 21.2 (C-4", 5™), 170.8 (C-1""), 19.7 (C-2""),
169.7 (C-1""), 76.5 (C-2""), 29.7 (C-3""), 17.8
(C-4""), 16.1 (C-5""), 173.2 (C-6""), 42.6 (C-7""),
25.5 (C-8""),21.3 (C-9"", 10"y, LA ikt 5
WA AR GE B R, MEENEm TN
jatamanvaltrate Q.

tEY) 8: TLEMARY, 7513 CuHasOoo
"H-NMR (600 MHz, CD;0D) ¢: 6.34 (1H, d, J = 10.1
Hz, H-1), 6.43 (1H, s, H-3), 5.62 (1H, dd, J= 2.6, 1.2
Hz, H-6), 5.65 (1H, d, J = 2.6 Hz, H-7), 2.78 (1H, dd,
J =10.1, 1.2 Hz, H-9), 3.21 (1H, d, J = 9.3 Hz,
H-10a), 3.19 (1H, d, J = 9.3 Hz, H-10b), 4.66 (1H, d,
J=12.5 Hz, H-11a), 4.61 (1H, d, /= 12.5 Hz, H-11b),
2.21 (2H, m, H-2'), 2.15 (1H, m, H-3"), 0.88 (3H, d,
J=6.5 Hz, H-4"), 0.87 (3H, d, J = 6.5 Hz, H-5"), 2.06
(2H, m, H-2"), 2.01 (1H, m, H-3"), 0.87 3H, d, J =
6.5 Hz, H-4"), 0.86 (3H, d, J = 6.5 Hz, H-5"), 1.98
(3H, s, H-2""), 3.29 (3H, s, -OCH3); '3C-NMR (150
MHz, CD;OD) ¢: 88.8 (C-1), 144.0 (C-3), 112.8
(C-4), 148.6 (C-5), 123.3 (C-6), 77.9 (C-7), 73.5
(C-8), 48.2 (C-9), 61.2 (C-10), 59.2 (C-11), 171.4
(C-1, 42.8 (C-2"), 254 (C-3"), 214 (C4', 5, 173.1

(C-1"), 42.4 (C-2"), 25.3 (C-3"), 21.2 (C-4", 5"), 171.4
(C-1""), 19.6 (C-2""), 52.4 (-OCH3). LA EVRIEEE 5
BRARIE HO A — B0, SR EY) 8 AR F

&M 9: WEOMPIRY, 75730 CaH340100
'"H-NMR (600 MHz, CD;0D) ¢: 6.03 (1H, d, J = 10.1
Hz, H-1), 6.68 (1H, s, H-3), 5.66 (1H, dd, J= 3.0, 2.7
Hz, H-6), 5.38 (1H, d, J = 3.0 Hz, H-7), 2.84 (1H, dd,
J =10.1, 2.7 Hz, H-9), 425 (1H, d, J = 11.4 Hz,
H-10a), 4.19 (1H, d, /= 11.4 Hz, H-10b), 4.68 (1H, d,
J=12.3 Hz, H-11a), 4.57 (1H, d, J = 12.3 Hz, H-11b),
2.26 (2H, m, H-2"), 2.11 (1H, m, H-3'), 0.90 (3H, d,
J=6.2 Hz, H-4"), 0.89 (3H, d, J = 6.2 Hz, H-5"), 2.02
(3H, s, H-2"), 2.06 (3H, s, H-2""), 1.98 (2H, m,
H-2""), 2.05 (1H, m, H-3""), 0.86 (3H, d, J = 6.4 Hz,
H-4""), 0.85 (3H, d, J = 6.4 Hz, H-5""); *C-NMR
(150 MHz, CD30D) d: 92.6 (C-1), 148.1 (C-3), 109.0
(C-4), 1394 (C-5), 117.1 (C-6), 83.2 (C-7), 79.3
(C-8), 48.2 (C-9), 653 (C-10), 60.6 (C-11), 171.3
(C-1), 42.6 (C-2"), 25.4 (C-3"), 21.4 (C-4', 5", 170.8
(C-1M), 21.3 (C-2"), 172.4 (C-1""), 19.4 (C-2""), 173.0
(C-1""), 42.6 (C-2"""), 254 (C-3""), 21.3 (C-4"",
5""ye  LA_b i v Bt 5 SRR E B B s — B, i
WA 9 N isovaltrate acetoxyhydrin.

&Y 10: TEMPRY), 72730 C2H300.
"H-NMR (600 MHz, CD3COCD3) é: 6.48 (1H, d, J =
10.2 Hz, H-1), 6.55 (1H, s, H-3), 5.71 (1H, dd, /= 2.7,
2.3 Hz, H-6), 5.76 (1H, d, J = 2.7 Hz, H-7), 2.67 (1H,
dd, J = 10.2, 2.3 Hz, H-9), 3.30 (2H, s, H-10), 4.76
(1H, d, J=12.1 Hz, H-11a), 4.73 (1H, d, J= 12.1 Hz,
H-11b), 2.29 (2H, m, H-2'), 2.15 (1H, m, H-3"), 0.97
(3H, d, J = 6.6 Hz, H-4"), 0.96 (3H, d, J = 6.6 Hz,
H-5"), 2.12 (2H, m, H-2"), 2.08 (1H, m, H-3"), 0.94
(6H, d, J = 6.6 Hz, H-4", 5"), 2.01 (3H, s, H-2"");
BC-NMR (150 MHz, CD;COCDs) d: 89.0 (C-1),
147.8 (C-3), 113.6 (C-4), 149.2 (C-5), 123.4 (C-6),
77.8 (C-7), 73.6 (C-8), 52.9 (C-9), 61.0 (C-10), 59.5
(C-11), 170.2 (C-1), 42.9 (C-2"), 25.4 (C-3"), 21.8
(C-4', 5", 171.9 (C-1"), 42.6 (C-2"), 25.3 (C-3"), 21.7
(C-4"),21.6 (C-5"), 170.8 (C-1""), 20.1 (C-2""). VAL
PG HE 5 SRR TR TE B — B, M E S
10 A jatamanvaltrate K.

& 11 TTEMRY), 7330 C2H305Cle
"H-NMR (600 MHz, CDs;OD) é: 6.02 (1H, d, J = 10.1
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Hz, H-1), 6.67 (1H, s, H-3), 5.66 (1H, t, J = 2.8 Hz,
H-6), 5.34 (1H, d, J = 2.8 Hz, H-7), 2.84 (1H, dd, J =
10.1, 2.7 Hz, H-9), 3.90 (1H, d, J = 11.4 Hz, H-10a),
3.67 (1H,d, J=11.4 Hz, H-10b), 4.67 (1H, d, J=12.3
Hz, H-11a), 4.56 (1H, d, J = 12.3 Hz, H-11b), 2.23
(2H, m, H-2"), 2.11 (1H, m, H-3"), 0.92 (3H, d, J = 6.5
Hz, H-4), 0.90 3H, d, J = 6.5 Hz, H-5"), 1.91 (3H, s,
H-2"), 2.07 (2H, m, H-2""), 2.00 (1H, m, H-3""), 0.87
(3H, d, J = 6.5 Hz, H-4""), 0.85 (3H, d, J = 6.5 Hz,
H-5"); BBC-NMR (150 MHz, CD;0OD) 6: 92.6 (C-1),
147.9 (C-3), 109.1 (C-4), 139.7 (C-5), 1169 (C-6),
82.8 (C-7), 80.2 (C-8), 49.4 (C-9), 47.7 (C-10), 60.6
(C-11), 171.3 (C-17), 42.9 (C-2"), 25.6 (C-3"), 21.4
(C-4"), 21.3 (C-5"), 172.3 (C-17), 19.4 (C-2"), 170.7
(C-1""), 42.5 (C-2""), 25.4 (C-3"), 21.2 (C-4"", 5"y, UL
R 5 SRR IE BB — B, WeE e S
) 11 A rupesin B.

WEW 12: LMY, 713 CuHOs.
'H-NMR (600 MHz, CD:OD) &: 6.23 (1H, d, J = 7.5
Hz, H-1), 5.22 (1H, s, H-3), 6.74 (1H, d, J = 5.7 Hz,
H-6), 6.24 (1H, d, J = 5.7 Hz, H-7), 2.94 (1H, d, J =
7.5 Hz, H-9), 4.02 (1H, d, J = 11.1 Hz, H-10a), 4.00
(1H, d, J = 11.1 Hz, H-10b), 4.71 (1H, d, J = 12.6 Hz,
H-11a), 4.58 (1H, d, J= 12.5 Hz, H-11b), 2.27 (2H, d,
J =175 Hz, H-2'), 2.19 (1H, m, H-3"), 0.99 (3H, d, J =
6.6 Hz, H-4"), 0.98 (3H, d, J = 6.6 Hz, H-5"), 2.26 (2H,
d, J=17.5 Hz, H-2"), 2.09 (1H, m, H-3"), 0.94 (3H, d,
J=6.5 Hz, H-4"), 0.93 3H, d, J = 6.5 Hz, H-5"), 3.41
(3H, s, -OCH3); 3C-NMR (150 MHz, CD;OD) &: 92.4
(C-1), 100.3 (C-3), 126.1 (C-4), 143.9 (C-5), 130.9
(C-6), 145.0 (C-7), 81.8 (C-8), 463 (C-9), 682
(C-10), 61.3 (C-11), 173.4 (C-1), 44.4 (C-2'), 26.8
(C-3"), 22.7 (C-4', 5), 174.2 (C-1"), 4.1 (C-2"), 26.8
(C-3"), 22.6 (C-4"), 22.7 (C-5"), 55.9 (3-OCH3). LA |-
WS HHE 5 SRR IE B s — B0, MR EY)
12 A patriscadoid II.

&Y 13: BEMPRY, 7213 CaaHseOoo
"H-NMR (600 MHz, CDs0OD) ¢: 6.23 (1H, d, J= 7.9
Hz, H-1), 5.25 (1H, s, H-3), 6.74 (1H, d, J = 5.8 Hz,
H-6), 6.13 (1H, d, J=5.8 Hz, H-7), 3.08 (1H,d, J=
7.9 Hz, H-9), 429 (1H, d, J = 11.1 Hz, H-10a), 4.04
(1H, d, J= 11.1 Hz, H-10b), 4.84 (1H, d, J= 11.7 Hz,
H-11a), 4.73 (1H, d, J = 11.7 Hz, H-11b), 2.29 (2H, m,

H-2'), 2.26 (1H, m, H-3'), 1.03 (3H, d, J = 6.5 Hz,
H-4"), 1.02 3H, d, J = 6.5 Hz, H-5"), 2.18 (2H, m,
H-2"), 2.10 (1H, m, H-3"), 0.93 (6H, d, J = 6.5 Hz,
H-4", 5"), 2.03 (3H, s, H-2"), 333 (2H, m,
-OCH,CH3), 1.18 (3H, t, J = 7.2 Hz, -OCH,CH3);
BC-NMR (150 MHz, CD;OD) ¢: 91.1 (C-1), 98.9
(C-3), 124.7 (C-4), 142.5 (C-5), 129.5 (C-6), 143.6
(C-7), 80.4 (C-8), 54.4 (C-9), 66.8 (C-10), 59.9
(C-11), 172.9 (C-1"), 43.0 (C-2'), 25.5 (C-3"), 21.4
(C-4"), 21.3 (C-5"), 172.1 (C-1"), 42.6 (C-2"), 25.4
(C-3"), 21.4 (C-4", 5"), 171.2 (C-1"), 21.3 (C-2"),
64.6 (-OCH,CH3), 19.3 (-OCH,CH3). LA_F 3 ¥
5 OCERARTE I EE — B0, MU EE Y 13 R
jatamanvaltrate W,

e 14: LEHRY), 773 CuHs0s.
'H-NMR (600 MHz, CD;0OD) 6: 6.24 (1H, d, J= 7.9
Hz, H-1), 5.28 (1H, s, H-3), 6.74 (1H, d, J = 5.8 Hz,
H-6), 6.13 (1H, d, J = 5.8 Hz, H-7), 2.81 (1H, d, J =
7.9 Hz, H-9), 3.94 (1H, d, J = 11.3 Hz, H-10a), 3.45
(1H, d, J = 11.3 Hz, H-10b), 4.81 (1H, d, J= 12.5 Hz,
H-11a), 4.69 (1H, d, J = 12.5 Hz, H-11b), 2.34 (2H,
dd, J = 7.2, 5.0 Hz, H-2'), 2.06 (1H, m, H-3"), 1.04
(3H, d, J = 6.5 Hz, H-4"), 1.03 (3H, d, J = 6.5 Hz,
H-5"), 2.14 (2H, dd, J = 7.2, 5.0 Hz, H-2"), 2.02 (1H,
m, H-3"), 0.98 (6H, d, J= 6.5 Hz, H-4", 5"), 3.33 (3H,
s, 3-OCH3), 3.08 (3H, s, 8-OCH3); '*C-NMR (150
MHz, CD;0D) 6: 90.5 (C-1), 98.9 (C-3), 122.1 (C-4),
143.2 (C-5), 128.9 (C-6), 143.4 (C-7), 82.4 (C-8), 47.8
(C-9), 64.7 (C-10), 59.6 (C-11), 172.4 (C-1"), 42.8
(C-2'), 25.4 (C-3), 21.4 (C-4', 5", 171.1 (C-1"), 42.5
(C-2"), 25.2 (C-3"), 21.3 (C-4", 5"), 54.5 (3-OCHs),
52.4 (8-OCHs)o LAy e H i 5 Sk 4 i 1 £ s
— B0, S LAY 14 N patriscadoid 1.

&Y 15 LRy, 73 C3iHasOnro
"H-NMR (600 MHz, CDsCOCD:3) é: 6.19 (1H, d, J =
7.7 Hz, H-1), 5.11 (1H, s, H-3), 6.78 (1H, d, J = 5.8
Hz, H-6), 6.10 (1H, d, J = 5.8 Hz, H-7), 2.95 (1H, d,
J =117 Hz, H-9), 4.25 (1H, d, J = 11.5 Hz, H-10a),
4.19 (1H, d, J=11.5 Hz, H-10b), 4.70 (1H, d, J=12.6
Hz, H-11a), 4.38 (1H, d, J = 12.6 Hz, H-11b), 2.29
(2H, m, H-2'), 2.17 (1H, m, H-3"), 0.96 3H, d, J = 6.6
Hz, H-4'), 0.95 (3H, d, J = 6.6 Hz, H-5"), 4.74 (1H, d,
J=4.6 Hz, H-2"),2.27 (1H, m, H-3"), 0.95 (6H, d, J =
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6.6 Hz, H-4", 5"), 2.29 (2H, m, H-7"), 2.22 (1H, m,
H-8"), 1.00 (3H, d, J= 7.2 Hz, H-9"), 0.97 (3H, d, J =
7.2 Hz, H-10"), 2.33 (2H, m, H-2""), 2.21 (1H, m,
H-3"", 0.99 (6H, d, J = 6.6 Hz, H-4""", 5""), 3.48 (3H,
s, 3-OCH3); 3C-NMR (150 MHz, CD3COCD:3) 6: 92.4
(C-1), 97.7 (C-3), 130.5 (C-4), 143.8 (C-5), 136.8
(C-6), 146.9 (C-7), 80.8 (C-8), 46.9 (C-9), 64.9
(C-10), 60.3 (C-11), 170.6 (C-1"), 42.9 (C-2"), 25.5
(C-3"), 21.7 (C-4', 5"), 169.9 (C-1"), 87.1 (C-2"), 30.0
(C-3"), 19.9 (C-4"), 19.8 (C-5"), 173.0 (C-6"), 42.7
(C-7"), 25.5 (C-8"), 21.7 (C-9"), 21.6 (C-10"), 172.4
(C-1"), 42.7 (C-2""), 25.4 (C-3""), 21.6 (C-4"", 5'"),
55.1 (-OCH3s)o LA b3 15 204 5 SCHRF0OE 1) 204 —
28, MU ENEY) 15 NG ERE D,

& 16: AOERIRE S CRMES, 7+
C17H2207o 1H-NN[R (500 MHZ, CD3COCD3) 0: 5.31
(1H, d, J=3.2 Hz, H-1), 4.91 (1H, s, H-3a), 3.93 (1H,
s, H-3b), 6.86 (1H, d, J = 5.6 Hz, H-6), 6.97 (1H, d,
J=5.6 Hz, H-7), 3.97 (1H, d, J = 3.2 Hz, H-9), 4.29
(1H, d, J = 10.0 Hz, H,-10), 4.18 (1H, d, J = 10.0 Hz,
Hy-10), 8.25 (1H, s, H-11), 2.15 (2H, m, H-2"), 2.22
(1H, m, H-3"), 0.96 (6H, d, J = 6.4 Hz, H-4', 5'), 2.02
(3H, s, H-2"); 3BC-NMR (125 MHz, CD;COCD:3) 4:
104.0 (C-1), 58.6 (C-3), 129.2 (C-4), 165.2 (C-5),
135.9 (C-6), 146.1 (C-7), 97.1 (C-8), 59.7 (C-9), 71.8
(C-10), 191.9 (C-11), 174.0 (C-1"), 44.4 (C-2"), 26.9
(C-39, 22.7 (C-4"), 20.7 (C-5"), 172.5 (C-1"), 20.6
(C-2")o DL g il Bl 5 SR i) it — 302,
M LAY 16 IR A &K E.

taEM 17 kY, 213X CioHis0s.
"H-NMR (600 MHz, CD3COCD:3) d: 4.07 (1H, dd, J =
9.6, 2.9 Hz, H-1a), 3.90 (1H, d, J = 9.6 Hz, H-1b),
4.84 (1H, s, H-3), 2.93 (1H, dd, J = 6.6, 5.4 Hz, H-5),
2.04 (1H, dd, J = 13.6, 6.6 Hz, H-6a), 1.85 (1H, ddd,
J=13.6,7.2,3.2 Hz, H-6b), 3.73 (1H, dd, /= 7.2, 2.7
Hz, H-7), 2.04 (1H, d, J = 5.4 Hz, H-9), 1.35 (3H, s,
H-10), 4.77 (1H, s, H-11a), 4.80 (1H, s, H-11b);
BC-NMR (150 MHz, CD3;COCD:3) d: 60.2 (C-1), 92.9
(C-3), 151.1 (C-4), 39.0 (C-5), 42.0 (C-6), 78.5 (C-7),
82.4 (C-8), 41.0 (C-9), 18.1 (C-10), 105.9 (C-11). LA
b R S SR Sl — 0, M A
) 17 2N jatamanin C.

&Y 18: wEOMRY, 4070 CiHicO40

"H-NMR (600 MHz, CD3COCD3) é: 4.69 (1H, d, J =
3.2 Hz, H-1), 4.97 (1H, s, H-3), 3.02 (1H, dd, J = 5.8,
4.2 Hz, H-5), 2.03 (1H, dd, J = 13.2, 5.8 Hz, H-6a),
1.85 (1H, ddd, J = 13.2, 5.8, 4.2 Hz, H-6b), 3.80 (1H,
dd, J = 4.2, 3.2 Hz, H-7), 2.26 (1H, dd, J = 5.0, 3.2
Hz, H-9), 1.32 (3H, s, H-10), 4.79 (1H, s, H-11a), 4.80
(1H, s, H-11b), 3.32 (3H, s, 1-OCH3); '3C-NMR (150
MHz, CD3;COCD3) o: 96.8 (C-1), 93.2 (C-3), 150.7
(C-4), 37.0 (C-5), 42.9 (C-6), 78.3 (C-7), 81.9 (C-8),
42.8 (C-9), 18.4 (C-10), 105.2 (C-11), 54.0 (-OCH3).
PA_E I Hds 5 SR E ) EE — B0, i e
A 18 H(1S,3R,58,75,85,9S)-1-methoxy-7-hydroxy-
8-methyl-3,8-epoxy- A #!-dihyronepetane .

&Y 19: TOMIRY), 7373 CioHie0s0
'"H-NMR (600 MHz, CDCl3) d: 4.09 (IH, d, J = 2.4
Hz, H-1), 4.64 (1H, d, J = 3.0 Hz, H-3), 1.65 (1H, m,
H-4), 1.97 (1H, m, H-5), 2.10 (1H, dd, J = 13.8, 7.8
Hz, H.-6), 1.63 (1H, ddd, J = 13.8, 7.2, 3.6 Hz, Hy-6),
3.88 (1H, dd, J = 7.8, 3.6 Hz, H-7), 1.82 (1H, dd, J =
3.0, 2.4 Hz, H-9), 1.39 (3H, s, H-10), 1.04 (3H, d, J =
7.2 Hz, H-11); BC-NMR (150 MHz, CDCls) d: 59.6
(C-1), 93.7 (C-3), 43.7 (C-4), 39.9 (C-5), 42.9 (C-6),
77.2 (C-7), 79.5 (C-8), 38.7 (C-9), 18.3 (C-10), 17.9
(C-11)0 LA ipl vl B df 5 SRR 10 08l — 233,
WEENL G 19 4 (35.45,55,75,85,95)-3,8-
ethoxy-7-dihydroxy-4,8-dimethylperhydrocyclopenta
[c] pyran.

&Y 20: TEOMPIRY), 72730 CioHi20s.
"H-NMR (600 MHz, CD3COCDs) ¢: 10.04 (1H, s,
H-1), 9.58 (1H, s, H-3), 3.95 (1H, m, H-5), 2.06 (1H,
m, H-6a), 1.97 (1H, m, H-6b), 4.82 (1H, m, H-7), 2.27
(3H, s, H-10), 5.99 (2H, overlapped, H-11); *C-NMR
(150 MHz, CD3COCDs3) ¢d: 187.9 (C-1), 193.76 (C-3),
151.0 (C-4), 39.8 (C-5), 38.6 (C-6), 78.5 (C-7), 164.8
(C-8), 137.2 (C-9), 10.7 (C-10), 132.0 (C-11). LA P
A 5 U TE O A — B, MO E S 20
A 8,9-didehydro-7-hydroxy-dolichodial
3.2 HUREmEEMIEN

TR EE A/WSN/33/2009 (HINT) &% MDCK
BN R, X 1~20 AT PR #
P, DAB R R AR SRR I SR R (R D
KU EY) 4 T 9 HREA — & HIPTR R IE 1L,
Ho b &9 9 BETEBONIIE, SR ILA 2.
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=1 *AY4F I HINLEBHRSEYE (x£s,n=3)

Table 1

Anti-influenza A (HIN1) virus activity of

compounds 4 and 9 (x £s,n =3)

9

e ICso/(umol-L1) CCso/(umol-L1)
4 85.45+0.98 94.63+1.18
9 19.26+1.08 48.63+1.88
B i 4.004+0.18 >100

1504
100
*k

§§
5 s0- ﬁ o
¥ N = [ =

=50 T T T T T T T T
XHE FE BE 100 50 25 125 625

fibH3 & 9/(umol-LT)

4 THe

ARSI NI Ay 2B SR XD (IR IR £ B AR

A E AR 20 NIRRT SR A, KA & 5.
9. 12. 14. 20 NEXMNZEYH 555, LA
FE BT 70 it bt — 20 e B T IR A 1 AL 22 1l A 2

o
iﬁ’

%

e
I3

v

4

XHACEYD 1~20 BEAT T ARSNUIRUROR 2335 PE T
SREIR, WAV 49 HEA —E P

150+
100 . ot k%
*%
50_ *3k
Siiall
0 T ,__ll__| T T T T T T
X E BE 100 50 25 125 6.25
fi 45 L4700 9/(umol-L )

SXHRALE: 40P<0.01; SHEALLE: "P<0.01

AAP < 0.01 vs control group; P < 0.01 vs virus group

2 £AY9 1 HINI

R EENE

Fig. 2 Anti-influenza A (HIN1) virus activity of compound 9
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