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(57) Abstract: The present invention relates to a pharmaceutical composition for preventing or treating neurodegenerative diseases,
containing a diterpene-based compound or a pharmaceutically acceptable salt thereof. Specifically, a diterpene-based compound of
the present invention activates a Nurrl protein and inhibits an inflammatory response, thereby enabling the prevention or treatment of
neurodegenerative diseases caused by the inhibition of Nurrl protein activity.
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[17]
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[19]
[20]

[21]
[22]

A 4] & = yuanhuafine (2} 8}2] 1), genkwadaphnine (3} 8}%] 2), genkwanine H
(3} 3), genkwanine M (3} 8}2] 4), genkwanin K (2} 3}4] 5), yuanhuapine
(3}8}12] 6), genkwanin A (3}3}2] 7), orthobenzoate 2 (3}8}2] 8), 1,
2a-dihydrodaphnetoxin (&} 8}2] 9) == genkwanin I (2}2}2] 10), acutilonine F
(3}3F2] 11), wikstroemia factor M1 (2} 8}2] 12), prostratin Q (3}8}2] 13),
yuanhuadine (2} 2}2] 14), yuanhuatine (3}8}2] 15) L=+
12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate (2} 3}2] 16) = 1T}

[3}eH4] 1] [2}e4] 2]
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[32]

[33]

A1 g8k 19] 313E 2] yuanhuafine->
(2S,3aR,3cS,4aR,5S,5aS,8bR IR, 10R, 10aS)-5,5a-dihydroxy-4a-(hydroxymethyl)-7,
9-dimethyl-6-0x0-2-phenyl-10a-(prop-1-en-2-yl)-3a,3b,3c,4a,5,5a,8a,9,10,10a-decahy
dro-6H-2,8b-epoxyoxireno[2",3":6',7']azuleno[5",4":3,4]benzo[ 1,2-d][1,3]dioxol-10-yl
acetate, 8} 312 29| &}3}&-?1 genkwadaphnine-
(2S,3aR,3cS,4aR,5S,5aS,8bR 9R, 10R,10aS)-5,5a-dihydroxy-4a-(hydroxymethyl)-7,9-
dimethyl-6-ox0-2-phenyl-10a-(prop-1-en-2-yl)-3a,3b,3c,4a,5,5a,8a,9,10,10a-decahydr
0-6H-2,8b-epoxyoxireno[2",3":6',7'|azuleno([5',4":3,4]benzo[ 1,2-d][ 1,3]dioxol-10-yl
benzoate, 3} 812 32] 3}3E-<1 genkwanine H=
((25,3aR,485,5S,65,6aR,7S,85,9bR,10R, 11aR)-4,5,6,6a,7-pentahydroxy-8,10-dimethyl-
2-phenyl-11a-(prop-1-en-2-yl)dodecahydro-5H-2,9b-epoxyazuleno[5',4":3,4]benzo[ 1,2
-d][1,3]dioxol-5-yl)methyl benzoate, &} 312 42] &}3}&-?1 genkwanine M
((2S,3aR,3cS.,4aR,55,5aR,6S,7S,8bR,9R, 10aR)-5,5a,6-trihydroxy-7,9-dimethyl-2-phen
yl-10a-(prop-1-en-2-yl)dodecahydro-4aH-2,8b-epoxyoxireno[2",3":6',7'|azuleno[5",4":3
,4]benzo[1,2-d][1,3]dioxol-4a-yl)methyl benzoate, 3} 2] 52| 3}31& <1 genkwanin
K+
((2S,35,3aR.,45,5S,6S,7R,8R,10R, 10aR )-7-(benzoyloxy)-3,3a,4,5,6,8,10a-heptahydrox
y-2,10-dimethyl-8-(prop-1-en-2-yl)tetradecahydrobenzo[e]azulen-5-yl)methyl
benzoate, 3} 8} 62] 3}3E<! yuanhuapine-=
(2S,3aR,3cS,4aR,5S,5aS,7S,8bR ,9R,10R, 10aS)-5,5a-dihydroxy-4a-(hydroxymethyl)-7
,9-dimethyl-6-0x0-2-phenyl-10a-(prop- 1-en-2-yl)dodecahydro-6H-2,8b-epoxyoxireno[
2",3":6',7"lazuleno[5',4":3,4]benzo[ 1,2-d][1,3]dioxol-10-yl acetate, &} 3}2] 72]
3}31E <1 genkwanin A&
(2S,3aR 48,55,6S,6aR,7S,9bR,10R, 11aR)-5-(hydroxymethyl)-8,10-dimethyl-2-phenyl
-11a-(prop-1-en-2-yl)-3a,3b,4,5,6,7,9a,10,11,11a-decahydro-6aH-2,9b-epoxyazuleno[ 5
',4':3,4]benzo[1,2-d][ 1,3]dioxole-4,5,6,6a,7-pentaol, 3} 5}2] 82 3}31-& <
orthobenzoate 2+
(2S,3aR,3cS,4aR,5S,5aR,685.,7S,8bR ,9R,10aR)-4a-(hydroxymethyl)-7,9-dimethyl-2-ph
enyl-10a-(prop-1-en-2-yl)dodecahydro-5aH-2,8b-epoxyoxireno[2",3":6',7'|azuleno[5',4
"3,4]benzo[1,2-d][ 1,3]dioxole-5,5a,6-triol 2 3}8}2] 99| 3}3+&E<Q1 1,
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[34]
[35]

[36]

[37]

2a-dihydrodaphnetoxin+=

(25,3aR,3cS,4aR,5S,5aS,7S,8bR 9R,,10aR )-5,5a-dihydroxy-4a-(hydroxymethyl)-7,9-di
methyl-2-phenyl-10a-(prop-1-en-2-yl)dodecahydro-6H-2,8b-epoxyoxireno[2",3":6',7']a
zuleno[5',4':3,4]benzo[1,2-d][1,3]dioxol-6-one ®] ITUPAC name © = ¥ €T},

71 gek2 119 813E 2] acutilonine Fi=
(2S,3aR,3cS,4aR,5S,5aS,6S,7S,8bR,9R, 10aR )-5,5a-dihydroxy-4a-(hydroxymethyl)-7,
9-dimethyl-2-phenyl-10a-(prop- 1-en-2-yl)dodecahydro-6H-2,8b-epoxyoxireno[2",3":6'
,7'lazuleno[5',4":3,4]benzo[ 1,2-d][ 1,3 ]dioxol-6-yl (2E,4E,6E)-deca-2.4,6-trienoate,
g}sk2l 129] 3}3HE 2 wikstroemia factor M1
(2S,3aR,3cS,4aR,5S,5aS,6S,7S,8bR,9R, 10aR )-5,5a-dihydroxy-4a-(hydroxymethyl)-7,
9-dimethyl-2-phenyl-10a-(prop- 1-en-2-yl)dodecahydro-6H-2,8b-epoxyoxireno[2",3":6'
,7'lazuleno[5',4":3,4]benzo[ 1,2-d][1,3]dioxol-6-yl (2E,4E)-deca-2,4-dienoate, 3} &} 2]
132] 3}3}1& 21 prostratin QT
(2S,3aR,3bS,3cS,4aR,5S,5aS,8aR,8bR,9R, 10R, 10aS)-5,5a-dihydroxy-4a-(hydroxymet
hyl)-7,9-dimethyl-2-((1E,3E)-nona-1,3-dien- 1-yl)-6-0xo0-10a-(prop- 1-en-2-yl)-3a,3b,3c
,4a,5,5a,8a,9,10,10a-decahydro-6H-2,8b-epoxyoxireno[2",3":6',7']azuleno[5',4":3,4 ]ben
zo[1,2-d][1,3]dioxol-10-yl acetate, 3} 8}2] 142] 3}31E& <1 yuanhuadine->
(2S,3aR,3cS,4aR,5S,5aS,8bR 9R, 10R,10aS)-5,5a-dihydroxy-4a-(hydroxymethyl)-7,9-
dimethyl-6-oxo-2-phenyl- 10a-(prop-1-en-2-yl)dodecahydro-6H-2,8b-epoxyoxireno[2",
3":6',7'lazuleno[5',4'":3,4]benzo[1,2-d][ 1,3]dioxol-10-yl benzoate , &} 3}2] 152]
$}31& 291 yuanhuatine->
(1aR,1bS,4aR,7aS,7bS,8R,9R ,9aS)-9a-acetoxy-4a,7b-dihydroxy-3-(hydroxymethyl)-1,
1,6,8-tetramethyl-5-oxo-1a,1b,4,4a,5,7a,7b,8,9,9a-decahydro-1H-cyclopropal 3,4 |benz
o[1,2-e]azulen-9-yl (2E . 4E)-deca-2,4-dienoate 2 3} 812 169] 3}3=<1
12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate =
(4aR,7bS,8R,9R,9a5)-9a-acetoxy-4a,7b-dihydroxy-3-(hydroxymethyl)-1,1,6,8-tetramet
hyl-5-o0xo0-1a,1b,4,4a,5,7a,7b,8,9,9a-decahydro-1H-cyclopropal 3,4 |benzo[ 1,2-e]azulen
-9-y1 (2E,4E,6E)-deca-2,4,6-trienoate 2] ITUPAC name 2. = ™ ™ ¥ T},
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ALS), 31 ¥l ¥ %] (Huntington's disease; HD), A =51 X vl (Fronto-Temporal
Dementia), 3] 2 -7] 4 & ¥ 8 Z-(Cortico Basal Degeneration), 2 71 ) 4]
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[90]
[91]

[92]
[93]

[94]
[95]

[96]
[97]
[98]

Bt A5, o kel AP RS FSHA A] FEE APARL
Zebatol A FHAT the, 435 g9 BEUE B 252 Azt

-2} 5 - (Daphne genkwa) 2| & 7|9} Be] 4.4 51
kg0 4x17k Bk D5, ol shstel AR 12 AR Relaeh,
71 Wl E a1 W-E ThAl 12 L 80% ol eh&-oll 4

4 g

AZvE I E o] 85te] E2Z X E I} v gk Tl (gradient)
Z35-29(100:0, 50:1, 20:1, 10:1, 5:1, 2:1, : DE & A A & 3742 & (Fr. Cl,
C2, C3)S A J T} o] F Fr. C2 (4.5 g)& Wl ¥k2-1} & 1lj(gradient)
S 3H-8-1](60:40, 80:20, 100:0)271 2.2 94 A AZntE 18I E (ODS silica
gel chromatography)E 2 Al 8] 5711 9] 4 & & (sub-fraction) (Fr. C21, C22, C23,
C24, C25)-2 AUt} Fr. C23 (300 mg)-& UHA| 22X F 3} oA E 2] -u)
L3-8 u(99:1 - 95:5) %71 2.7 A 2] 712 (40-63 um; 4 g flash column) MPLCE
A A3F 37] 2] A -8 E-(sub-fraction) (Fr. C231, €232, C233)5 ¥ AT}, Fr. €233
(140 mg)= HEA 2 75 5mL/9] 55% ol A EHEH &5 4 2= ODS
HPLCE =33} yuanhuafine (25.5 mg, 3}32] 12] 33 &)S 2 A 119t
FE 2 AUt 7] & 7= obdi 9F = NMR, MS, [a]®, Hl o] B &
TAR F2E T4

[} 3}2] 1] yuanhuafine

[a]?5+29.3 (¢ 0.5, CHCL);
ESI-MS, m/z 573.9 [M+Na]*;
'H NMR values in ppm (CD;0D, 400 MHz): 6, 7.68 (dd, J =7.3, 1.8, 2H, H-3',
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H-7Y,7.57 (s, 1H, H-1"), 7.41 - 7.37 (m, 3H, H-4', H-5', H-6"), 5.08 (br, 1H, H-12),
5.05 (s, 1H, H-16a), 5.02 (d, J = 2.4, 1H, H-16b), 4.98 (br, 1H, H-14), 4.14 (s, 1H,
H-5), 4.05 (d, J = 12.3, 1H, H-20a), 3.96 (m, 1H, H-10), 3.65 (dd, J =7.3, 4.9, 1H,
H-20b), 3.59 (s, 1H, H-8), 2.54 (q, J = 7.3, 1H, H-11), 2.00 (s, 3H, H-2"), 1.86 (s, 3H,
H-17),1.76 (d,J = 1.1, 3H, H-19), 1.32 (d, ] = 7.3, 3H, H-18);

[99] 3C NMR values in ppm (CD;OD, 101 Hz): 6 209.8 (C-3), 171.6 (C-1"), 160.0
(C-1), 145.0 (C-15), 138.3 (C-2), 137.2 (C-2"), 130.5 (C-5"), 128.9 (C-4', C-6"), 127.2
(C-3,C-7), 119.1 (C-1", 113.9 (C-16), 85.4 (C-13), 82.1 (C-14), 80.3 (C-9), 79.8
(C-12), 74.5 (C-4), 71.3 (C-5), 65.1 (C-20), 64.7 (C-7), 63.2 (C-6), 48.9 (C-10), 45.1
(C-11), 36.6 (C-8), 21.0 (C-2"), 19.1 (C-18), 18.7 (C-17), 10.0 (C-19).

[100] Fr.C24 210 mg)E M| 22X 51} v gk (1‘1) 23}-8-v] 2 Sephadex LH-20
A AEntE 1y E A, HEH O R F-45 5 mL/EF9 65%
S EVEH %%@1 S % ODS HPLCE 33} ¢] genkwadaphnine (25.0 mg,
S804 20) SR & A4 4T F 2 AT 4] HEEe) T obehe}
& NMR, MS, [a]?, Hlo]E] & 27 & 725 T4 38

[101] [} 3}2] 2] genkwadaphnine

[102]

[103]  [a]’»+56.7 (c 0.1, CHCL);

[104]  ESI-MS, m/z 625.5 [M+Na]*;

[105]  'H NMR values in ppm (CD;OD, 400 MHz); &y 7.98 (d, J = 7.5, 2H, H-3", H-7"),
7.72 (m, 2H, H-3', H-7", 7.61 (m, 1H, H-5"), 7.59 (s, 10, H-1), 7.48 (t, ] = 7.7, 2H,
H-4", H-6"), 7.40 (m, 3H, H-4', H-5', H-6'), 5.26 (br, 1H, H-12), 5.21 (d, J = 2.4, 1H,
H-14), 5.13 (s, 1H, H-16a), 5.02 (s, 1H, H-16b), 4.13 (s, 1H, H-5), 4.06 (d, J = 12.3,
1H, H-20a), 3.99 (m, 1H, H-10), 3.76 (d, ] = 2.3, 1H, H-8), 3.68 (s, 1H, H-7), 3.66 (d, J
=12.5, 1H, H-20b), 2.69 (q, J = 7.3, 1H, H-11), 1.90 (s, 3H, H-17), 1.75 (s, 3H, H-19),
1.42 (d,T =73, 3, H-18);

[106]  3C NMR values in ppm (CD,OD, 101 Hz): 8¢ 209.8 (C-3), 166.9 (C-1"), 160.0
(C-1), 144.9 (C-15), 138.2 (C-2), 137.2 (C-2", 134.5 (C-5"), 131.1 (C-2"), 130.7 (C-3",
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[107]

[108]
[109]
[110]

[111]
[112]
[113]

[114]

[115]

C-7"), 130.5 (C-59, 129.7 (C-4", C-6'"), 128.9 (C-4', C-6"), 127.2 (C-3',C-7"), 119.1
(C-1", 114.1 (C-16), 85.7 (C-13), 82.0 (C-14), 80.4 (C-9), 80.2 (C-12), 74.4 (C-4),
71.4 (C-5), 65.2 (C-20), 64.8 (C-7), 63.2 (C-6), 49.9 (C-10), 45.3 (C-11), 37.0 (C-8),
19.1 (C-17), 18.9 (C-18), 10.0 (C-19).

Fr.C25 (130 mg) & HA] 22X F T W8 (1:1) 2387 2 Sephadex LH-20
Ad Azt ady s AAstaL, AT o2 {5 5 mL/Ee] 70%
SN EYEY &% 02 ODS HPLCE 53 6} genkwanine H (4.0 mg, 3}8} 2]
39] 3}31E) Y genkwanine M (4.0 mg, 3}8}H2] 49| 3}3t=)& S A l-9-v] YEf =
At 7] shekE ] A= ol o & NMR, MS, [a], Bl o Bl & 7 =
TZ25 453 th

[} 3}2] 3] genkwanine H

[a]?*,+46.2 (¢ 1.5, CHCL);

ESI-MS, m/z 631.6 [M+Na]*;

'H NMR values in ppm (CD;0D, 400 MHz): 6, 8.09 (d, ] = 7.4, 2H, H-3", H-7"),
7.67(d,J=9.5,2H, H-3', H-7"), 7.60 (t, J = 7.4, 1H, H-5"), 7.49 (t, ] = 7.6, 2H, H-4",
H-6"), 7.36 (m, 3H, H-4', H-5', H-6"), 5.07 (s, 1H, H-16a), 4.91 (s, 1H, H-16b), 4.78 (d,
J=11.0, 1H, H-20a), 4.62 (d, J = 2.5, 1H, H-14), 4.61 (s, 1H, H-7),4.51 (d, J = 11.1,
1H, H-20b), 4.16 (d, ] = 4.1, 1H, H-2), 3.41 (s, 1H, H-5), 2.74 (m, 2H, H-10, H-11),
2.67(d,J=2.3, 1H, H-8), 2.34 (dd, J = 14.1, 8.0, 1H, H-12a), 1.84 (s, 3H, H-17), 1.81
- 1.65 (m, 4H, H-1, H-2, H-12b), 1.31 (d, ] = 6.9, 3H, H-18), 1.06 (d, ] = 6.0, 3H,
H-19);

BC NMR values in ppm (CD;OD, 176 Hz): 6c 168.4 (C-1"), 148.3 (C-15), 137.9
(C-2", 134.4 (C-5"), 131.8 (C-2"), 130.8 (C-3", C-7"), 130.5 (C-5"), 129.7 (C-3', C-7"),
129.1 (C-4", C-6"), 127.2 (C-4', C-6"), 118.6 (C-1"), 111.5 (C-16), 86.9 (C-13), 86.6
(C-14), 85.6 (C-9), 82.7 (C-4), 78.9 (C-3), 77.6 (C-6), 77.2 (C-7), 74.8 (C-5), 68.9
(C-20), 52.9 (C-10), 38.4 (C-8), 37.5 (C-12), 37.4 (C-2), 36.5 (C-11), 36.1 (C-1), 21.5
(C-18), 19.6 (C-17), 13.8 (C-19).

[} 3}2] 4] genkwanine M
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[116]

[117]
[118]
[119]

[120]

[121]

[a]?5-8.4 (¢ 0.05, MeOH);

ESI-MS, m/z 613.5 [M+Na]*;

'H NMR values in ppm (CD;0D, 400 MHz): 6, 8.07 (d, ] = 7.3, 2H, H-3", H-7"),
7.69 (d,J=9.5,2H, H-3', H-7"), 7.61 (t, ] = 7.4, 1H, H-5"), 7.49 (t, ] = 7.7, 2H, H-4",
H-6"), 7.35 (m, 3H, H-4', H-5', H-6"), 5.07 (s, 1H, H-16a), 5.06 (d, J = 12.0, 1H,
H-20a), 4.91 (s, 1H, H-16b), 4.63 (d, T = 2.6, 1H, H-14), 4.05 (d, J = 11.8, 1H, H-20b),
3.83 (s, 1H, H-3), 3.78 (s, 1H, H-5), 3.53 (s, 1H, H-7), 3.18 (d, J = 2.6, 1H, H-8), 2.67
(t,J=9.0, 1H, H-10), 2.48 (m, 1H, H-11), 2.31 (dd, J = 14.1, 8.0, 1H, H-12a), 1.84 (s,
3H, H-17), 1.79 - 1.55 (m, 4H, H-1, H-2, H-12b), 1.27 (d, ] = 6.8, 3H, H-18), 1.04 (d, J
=5.2, 3H, H-19);

BC NMR values in ppm (CD;OD, 176 Hz): 6c 168.0 (C-1"), 148.5 (C-15), 138.2
(C-2"), 134.4 (C-5"), 131.6 (C-2"), 130.8 (C-3", C-7"), 130.3 (C-5"), 129.74 (C-4",
C-6"), 128.9 (C-3', C-7), 127.4 (C-4', C-6"), 118.8 (C-1"), 111.4 (C-16), 86.1 (C-13),
84.0 (C-14), 82.2 (C-4), 81.1 (C-9), 78.8 (C-3), 73.4 (C-3), 69.3 (C-20), 65.8 (C-7),
62.0 (C-6), 50.3 (C-10), 38.4 (C-2), 38.0 (C-8), 37.2 (C-12), 36.6 (C-11), 36.1 (C-1),
21.6 (C-18), 19.6 (C-17), 13.7 (C-19).

Fr. C3 (4.0 )< " ¥t2-3 & "1l (gradient) -Z 3-8 7 (60:40, 80:20,
100:0)021 o2 94 A A2 vlE 183 (ODS silica gel chromatography) &

A ABF 47 9] A -] E-(sub-fraction) (Fr. C31, C32, C33, C34)2 A AT}, Fr.
C34 (1.06 )& W ¥ 4% 81| & Sephadex LH-20 A4 A ZnlE 183 =
A ABF 37] 2] A H-& E-(sub-fraction) (Fr. C341, C342, C343)5 ¥ AT} Fr. C341
(120 mg), C342 (180 mg), C343 (119 mg)& A& 2 & < 4.5 mL/A+2 50%
ol EUEH §&d o ODS HPLCE 77} =33} 9], Fr. C341 0 2 2-E
genkwanin K (9.6 mg, 3}8}2] 59| 31315 & L )31, Fr. C3422 - F yuanhuapine
(79.5 mg, 3}8H2] 62] 3}3HE)S A9 a1, Fr. C343 2 2 2-F genkwanin A (4.7 mg,
3}sh2] 79] 3}31E&), orthobenzoate 2 (85.6 mg, 3}314] 82 3131&), 1,
2a-dihydrodaphnetoxin (2.9 mg, $}8}2] 99] $}9t=) 2 genkwanin I (2.4 mg,
stebA] 109] 3HFEHE A oheu] R A AV S E Y 2=

ol#f 2} & NMR, MS, [a]?p B0 E & 2/ & 725 T4 )
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[122] [} 3}2] 5] genkwanin K

[123]

[124] [a]?°5+38.5 (¢ 0.1, CHCL);

[125] ESI-MS, m/z 627.6 [M+Nal*;

[126] 'H NMR values in ppm (CD;0D, 400 MHz): 6, 7.98 (d, ] =7.5, 2H, H-3', H-7"),
7.90(d,J=17.5,2H, H-3", H-7"), 7.57 (m, 2H, H-5', H-5"), 7.44 (d, ] =7.7, 2H, H-4",
H-6"),7.42 (d,J =7.6,2H, H-4', H-6"), 5.72 (d, ] = 6.2, 1H, H-14), 5.06 (s, 1H, H-16a),
4.84 (s, 1H, H-16b), 4.62 (d, J = 13.4, 1H, H-20a), 4.42 (d, J = 3.0, 1H, H-3),4.24 (d, ]
=35.15, 1H, H-20b), 4.19, (d, ) = 2.4, H-7), 3.33 (s, 1H, H-5), 3.15 (d, ] = 6.2, 1H,
H-8), 2.34 (m, 2H, H-10, H-11), 2.01 (m, 3H, H-2, H-1a, H-12a), 1.81 (s, 3H, H-17),
1.60 (m, 2H, H-1b, H-12b), 1.24 (d, J = 7.1, 3H, H-18), 1.08 (d, ] = 6.5, 3H, H-19);

[127] 3C NMR values in ppm (CDCl;, 101 Hz): 8¢ 168.3 (C-1"), 166.7 (C-1"), 148.1
(C-15), 133.6 (C-5"), 133.5 (C-5"), 130.2 (C-3", C-7"), 130.1 (C-3', C-7"), 129.9 (C-2"),
129.4 (C-2Y, 128.7 (C-4", C-6"), 128.6 (C-4', C-6"), 111.6 (C-16), 83.8 (C-4), 77.9
(C-9),77.4 (C-6), 77.3 (C-14), 76.0 (C-7), 75.5 (C-3), 74.5 (C-13), 73.2 (C-5), 67.4
(C-20), 54.6 (C-10), 40.6 (C-8), 37.9 (C-12), 36.6 (C-2), 349 (C-1), 34.4 (C-11), 19.5
(C-18), 19.0 (C-17), 13.5 (C-19).

[128] [} 3}2] 6] yuanhuapine

[129]

[130] [a]?°5+28.5 (¢ 0.05, CHClL,);

[131] ESI-MS, m/z 565.5 [M+Nal*;

[132] 'H NMR values in ppm (CD;0D, 400 MHz): 6y 7.67 (m, 2H, H-3', H-7"), 7.37 (m,

3H, H-4', H-5', H-6"), 5.07 (s, 1H, H-16a), 5.07 (d, J = 2.9, 1H, H-12), 5.04 (s, 1H,
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[133]

[134]
[135]

[136]
[137]
[138]

[139]

[140]

H-16b), 495 (d,J =2.7, 1H, H-14), 4.02 (s, 1H, H-5), 4.02 (d, J = 12.1, 1H, H-20a),
3.61(d,J=2.9, 1H, H-8), 3.60 (d, J = 10.6, 1H, H-20b), 3.54 (s, 1H, H-7), 3.18 (dd, J
=13.3,5.8, 1H, H-10),2.47 (q, J = 6.9, 1H, H-11), 2.38 (dt, J = 13.3, 6.8, 1H, H-1a),
2.25(dt, J =13.0, 6.6, 1H, H-1b), 2.01 (s, 3H, H-2"), 1.86 (s, 3H, H-17), 1.46 (d, ] =
13.1, 1H, H-2), 1.37 (d, J = 7.0, 3H, H-18), 1.07 (d, J = 6.5, 3H, H-19);

3C NMR values in ppm (CD;OD, 101 Hz): 6 218.9 (C-3), 171.6 (C-1"), 145.0
(C-15), 137.4 (C-2", 130.4 (C-5"), 128.8 (C-4', C-6", 127.1 (C-3', C-5"), 119.3 (C-1"),
113.7 (C-16), 84.8 (C-13), 82.3 (C-14), 80.6 (C-9), 79.2 (C-12), 77.0 (C-4), 70.5 (C-5),
65.3 (C-20), 64.6 (C-7), 63.3 (C-6), 44.9 (C-11), 44.8 (C-10), 43.7 (C-1), 36.8 (C-8),
34.5(C-2),21.1 (C-2"), 19.1 (C-18), 19.0 (C-17), 12.8 (C-19).

[} 3}2] 7] genkwanin A

[a]?*°,+47.7 (¢ 0.1, CHCL);

ESI-MS, m/z 505.6 [M+H]*and m/z 527.4 [M+Nal*;

'H NMR values in ppm (CD;0D, 400 MHz): &, 7.66 (dd, J = 6.6, 3.0, 2H, H-3',
H-7", 7.38 (m, 3H, H-4', H-5', H-6"), 5.07 (d, J = 6.5, 1H, H-16a), 4.91 (s, 1H, H-16b),
4.60(d,J=2.5, 1H, H-14),4.42 (s, 1H, H-7), 4.13 (d, ) = 4.6, 1H, H-3),3.82 (q, ] =
11.0, 2H, H-20), 3.38 (s, 1H, H-5), 2.71 (m, 2H, H-10, H-11), 2.62 (d, J = 2.4, 1H,
H-8),2.32 (dd, J = 14.1, 8.0, 1H, H-12a), 1.87 (m, 2H, H-1a, H-2), 1.83 (s, 3H, H-17),
1.69 (m, 1H, H-1b), 1.62 (m, 2H, H-12b), 1.30 (d, ] = 6.9, 3H, H-18), 1.05 (d, ] = 6.2,
3H, H-19);

BC NMR values in ppm (CD;OD, 101 Hz): 6c 148.3 (C-15), 137.9 (C-15), 130.6
(C-5", 129.1 (C-4', C-6"), 127.3 (C-3', C-5"), 118.6 (C-1"), 111.5 (C-16), 86.8 (C-13),
86.5 (C-14), 85.4 (C-9), 82.8 (C-4), 78.5 (C-7), 78.3 (C-6), 77.5 (C-3), 75.0 (C-5), 67.6
(C-20), 52.9 (C-10), 38.5 (C-2), 37.5 (C-8), 37.4 (C-12), 36.5 (C-11), 36.0 (C-1), 21.5
(C-17), 19.8 (C-18), 13.8 (C-19).

[3}8}2] 8] orthobenzoate 2
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[141]

[142] [a]*’-16.6 (c 0.05, MeOH);

[143] ESI-MS, m/z 509.2 [M+Na]*;

[144] 'H NMR values in ppm (CD;0D, 400 MHz): &, 7.69 (dd, J = 6.6, 2.9, 2H, H-3',
H-7",7.35 (m, 3H, H-4', H-5', H-6"), 5.06 (s, 1H, H-16a), 4.90 (s, 1H, H-16b), 4.56 (d,
J=2.6, 1H, H-14), 4.02 (d, J = 12.2, 1H, H-20a), 3.76 (d, J = 2.6, 1H, H-3), 3.70 (s,
1H, H-5), 3.59 (d, J = 12.3, 1H, H-20b), 3.42 (m, 1H, H-7), 3.07 (d, J = 2.6, 1H, H-8),
2.67(dd, J =12.6, 5.9, 1H, H-10), 2.47 (p, ] = 6.9, 1H, H-11), 2.28 (dd, J = 13.9, 7.9,
1H, H-12a), 1.82 (s, 3H, H-17), 1.69 (d, ] = 14.0, 1H, H-1a), 1.64 (dd, J = 9.5, 4.8, 1H,
H-2), 1.58 (m, 2H, H-1b, H-12b), 1.27 (d, ] = 6.8, 3H, H-18), 1.03 (d, ] = 5.3, 3H,
H-19);

[145] 3C NMR values in ppm (CD;OD, 101 Hz): 6C 148.3 (C-15), 138.1 (C-2, 130.1
(C-5Y, 128.7 (C-4', C-6"), 127.2 (C-3', C-7"), 118.5 (C-1"), 111.2 (C-16), 85.8 (C-13),
84.0 (C-14), 82.1 (C-9), 81.0 (C-2), 78.6 (C-4), 73.7 (C-5), 65.7 (C-20), 64.9 (C-7),
63.2 (C-6), 50.0 (C-10), 38.2 (C-2), 37.8 (C-8), 37.0 (C-12), 36.5 (C-11), 35.9 (C-1),
21.4(C-17), 19.5 (C-18), 13.6 (C-19).

[146] [2}3}2] 9] 1, 2a-dihydrodaphnetoxin

[147]

[148] [a]?’5+6.2 (¢ 0.001, MeOH);

[149] ESI-MS, m/z 507.3 [M+Nal*;

[150] 'H NMR values in ppm (CD;0D, 400 MHz): 6y 7.72 (m, 2H, H-3', H-7"), 7.36 (m,
3H, H-4', H-5', H-6"), 5.07 (s, 1H, H-16a), 4.91 (s, 1H, H-16b), 4.60 (d, J = 2.8, 1H,
H-14), 4.01 (s, 1H, H-5), 3.99 (d, J = 12.2, 1H, H-20a), 3.57 (d, J = 12.2, 1H, H-20b),
3.44 (s, 1H, H-7), 3.16 (dd, J = 13.3, 5.8, 1H, H-10), 3.01 (d, J = 2.7, 1H, H-8), 2.55
(m, 1H, H-11), 2.38 (m, 1H, H-12a), 2.29 (m, 2H, H-1), 1.83 (s, 3H, H-17), 1.73 (d, J =
14.0, 1H, H-2), 1.53 (m, 1H, H-12b), 1.30 (d, ] = 6.8, 3H, H-18), 1.08 (d, ] = 6.6, 3H,
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[151]

[152]
[153]

[154]
[155]
[156]

[157]

[158]
[159]
[160]

H-19);

BC NMR values in ppm (CD;OD, 101 Hz): 6 219.3 (C-3), 148.3 (C-15), 138.1
(C-2", 130.4 (C-5"), 128.9 (C-4', C-6), 127.4 (C-3', C-5"), 118.8 (C-1", 111.5 (C-16),
86.0 (C-13), 84.1 (C-14), 82.0 (C-9), 77.2 (C-4), 70.9 (C-5), 65.5 (C-20), 64.9 (C-7),
63.3 (C-6), 45.8 (C-10), 43.9 (C-8), 37.9 (C-1), 37.2 (C-2), 36.7 (C-12), 34.7 (C-11),
21.6 (C-17), 19.6 (C-18), 12.9 (C-19).

[} 3}2] 10] genkwanin I

[a]*’5-22.8 (¢ 0.005, MeOH);

ESI-MS, m/z 513.3 [M+H]* and m/z 535.3 [M+Na]*;

'H NMR values in ppm (CD;0D, 400 MHz): 6y 7.69 (dd, J =7.5, 1.9, 2H, H-3',
H-7",7.36 (m, 3H, H-4', H-5', H-6"), 5.09 (s, 1H, H-16a), 4.93 (s, 1H, H-16b), 4.72 (d,
J=45,1H, H-3),4.64 (d, ] = 2.8, 1H, H-14), 4.10 (s, 1H, H-5), 4.09 (d, J = 12.3, 1H,
H-20a), 3.53 (d, ] = 12.4, 1H, H-20b), 3.49 (s, 1H, H-7), 2.93 (dd, ] = 13.3, 6.1, 1H,
H-10),2.78 (d, J = 2.8, 1H, H-8), 2.35 (dd, J = 14.1, 7.8, 1H, H-12a), 2.12 (m, 1H,
H-11),2.04 (dd,J=11.7, 6.0, 1H, H-1a), 1.95 (dd, J = 12.0, 6.6, 1H, H-2), 1.84 (s, 3H,
H-17), 1.82 (d, J = 14.9, 1H, H-12b), 1.58 (d, J = 12.6, 1H, H-1b), 1.31 (d, J = 6.7, 3H,
H-18), 1.13 (d, J = 6.7, 3H, H-19);

3C NMR values in ppm (CD;OD, 101 Hz): 6 156.7 (C-21), 148.0 (C-15), 137.8
(C-2", 130.5 (C-5"), 128.9 (C-4', C-6"), 127.4 (C-3', C-7"), 118.8 (C-1", 111.8 (C-16),
94.1 (C-4),90.4 (C-3), 85.8 (C-13), 84.2 (C-14), 81.4 (C-9), 71.1 (C-5), 65.0 (C-20),
64.7 (C-7), 62.8 (C-6), 50.7 (C-10), 37.9 (C-2), 37.4 (C-11), 37.3 (C-12), 37.1 (C-8),
36.2 (C-1),21.6 (C-18), 19.5 (C-17), 12.9 (C-19).

AA e 2-b: BEYE FZEZHE I3 Lo o3 S E] £y

B AL 1o A FEF BT 2555 200 mLe] S 4] 161
L3-8 ujel o] ¥ ato] uFS AT A o R 21 T A A}
A ITE ﬁ%%%ﬁ‘ﬂ gt E8 =2 AU ol HA A2 It £ E =20
o) Ael7HA Ae] A=2vtE 1

U & o] &3] Fakat o d oA H o] E©
-4l (gradient) %%L%uﬂ(lozl, 5:1,2:1, 1:1, 1:22)E A A & 3709 5 (Fr. LI,
< 43l
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[161] olF Fr.1(577 mg)S 75% ot EHEH 2o =&
TLC(reverse phase silica gel prep TLC)E 2! A| 6l 2%
AMEE FE53ml/T9 83% oA EUEE S50z

T3 slo] MFE Al ZH(retention time) 15.2 %3} 18.5%-l| A Z}2} acutilonine F
(14.0 mg, 3}8+2 119] 3}3F=)9} wikstroemia factor M1 (7.0 mg, $}8}2] 129]
setE) S AA gk FElE A AU =] 2= of e oF &2 NMR,
MS, [a]p H Ol H & 7] 2 725 453t
[162]  [3e44] 11]
[163]

" ©)
v,
»
an)
a°
oy
@
gL

[164] [a]*°5-32.1(c 1.3, MeOH);

[165] ESI-MS, m/z 635.6 [M+H]*, 657.7 [M+Nal*;

[166] 'THNMR(CD,;0D,500MHz): 6y, 7.70(2H, dd, J=7.35, 2.22Hz, H-3', H-7"), 7.37(1H,
m, H-5"), 7.36(2H, m, H-4', H-6"), 7.35(1H, m, H-3"), 6.64(1H, dd, J=14.82, 10.75Hz,
H-5"), 6.34(1H, dd, J=14.79, 11.40Hz, H-4"), 6.22(1H, dd, J=15.16, 10.69Hz, H-6"),
6.01(1H, m, H-7"), 6.00(1H, m, H-2"), 5.06(1H, brs, H-16a), 5.03(1H, d, J=4.52Hz,
H-3), 4.90(1H, brs, H-16b), 4.56(1H, d, J=2.66Hz, H-14), 3.98(1H, d, J=12.19Hz,
H-20a), 3.92(1H, s, H-5), 3.59(1H, d, J=12.20Hz, H-20b), 3.41(1H, brs, H-7), 3.07(1H,
d, J=2.69Hz, H-8), 2.83(1H, dd, J=13.03, 5.32Hz, H-10), 2.59(1H, m, H-11), 2.29(2H,
m, H-12), 2.15(2H, m, H-8"), 1.82(3H, s, H-17), 1.78(1H, m, H-2), 1.71(2H, m, H-1),
1.47(2H, m, H-9"), 1.31(3H, d, J=6.89Hz, H-18), 0.99(3H, d, J=5.77Hz, H-19),
0.94(3H, t, J=7.39Hz, H-10");

[167] BCNMR values in ppm (CD;0D, 126Hz): 6:169.4(C, C-1"), 148.5(C, C-15),
147.2(CH, C-3"), 143.3(CH, C-5"), 141.9(CH, C-7"), 138.2(C, C-2"), 131.6(CH, C-6"),
130.3(CH, C-5", 129.2(CH, C-4"), 128.9(CH, C-4', C-6"), 127.4(CH, C-3', C-7"),
120.7(CH, C-2"), 118.7(C, C-1"), 111.4(CH,, C-16), 86.1(C, C-13), 84.0(CH, C-14),
82.9(C, C-4), 82.3(CH, C-3), 82.1(C, C-9), 74.1(CH, C-5), 66.1(CH,, C-20), 65.1(CH,
C-7), 63.0(C, C-6), 37.9(CH, C-8), 37.7(CH, C-2), 37.3(CH,, C-1), 37.1(CH,, C-12),
36.5(CH, C-11), 36.2(CH,, C-8"), 23.4(CH,, C-9"), 21.6(CH;, C-18), 19.6(CH;, C-17),
14.1(CH;, C-10"), 13.8(CH;, C-19).

[168] (3} 12]
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[169]

[170]
[171]
[172]

[173]

[174]

[a]?5+18.9 (¢ 1.0, MeOH);

ESI-MS, m/z 637.6 [M+H]+, 659.4 [M+Na]*, 635.2 [M-H]J;

'THNMR(CDCl;, 500MHz): 6,,7.75(2H, m, H-3', H-7"), 7.36(3H, m, H-4', H-5', H-6"),
7.34(1H, dd, J=15.4 and 10.2, H-3"), 6.21(1H, dd, J=14.8 and 10.4, H-4"), 5.90(1H, d,
J=15.2, H-2"), 5.05(1H, brs, H-16a), 4.92(1H, brs, H-16b), 4.69(1H, d, J=5.19, H-3),
4.51(1H, d, J=2.76, H-14), 4.06(1H, s, H-5), 3.88(1H, d, J=12.2, H-20a), 3.77(1H, d,
J=12.2, H-20b), 3.44(1H, s, H-7), 2.96(1H, d, J=2.8, H-8), 2.82(1H, dd, J=13.2, 5.5,
H-10), 2.48(1H, m, H-11), 2.20(2H, overlapped, H-6"), 2.20(1H, overlapped, H-12a),
1.93(1H, m, H-1a), 1.83(3H, s, H-17), 1.78(1H, m, H-12b), 1.73(1H, m, H-1b),
1.71(1H, m, H-2), 1.45(2H, m, H-7"), 1.33(3H, d, J=6.9, H-18), 1.32(2H, overlapped,
H-9"), 1.31(2H, overlapped, H-8"), 1.06(3H, d, J=6.5, H-19), 0.91(3H, t, J=6.9, H-10");

BCNMR(CDCls, 126Hz): 6:169.6(C, C-1"), 147.4(CH, C-3"), 146.8(CH, C-5"),
146.7(C, C-15), 136.4(C, C-2"), 129.4(CH, C-5"), 128.4(CH, C-4"), 128.2(CH, C-4',
C-6", 126.3(CH, C-3', C-7", 118.0(CH, C-2"), 117.6(C, C-1"), 111.4(CH,, C-16),
84.5(C, C-13), 82.7(CH, C-14), 82.2(CH, C-3), 81.7(C, C-4), 80.5(C, C-9), 75.0(CH,
C-5), 66.3(CH,, C-20), 64.2(CH, C-7), 60.6(C, C-6), 48.9(CH, C-10), 36.6(CH, C-8),
36.4(CH, C-2), 36.3(CH,, C-12), 36.0(CH,, C-1), 35.5(CH, C-11), 33.3(CH,, C-6"),
31.6(CH,, C-8"), 28.5(CH,, C-7"), 22.7(CH,, C-9"), 21.1(CH;, C-18), 19.4(CH;, C-17),
14.2(CH;, C-10"), 13.3(CH;, C-19).

TS Fr. 111 (400 mg) S 75% A EYEH 27 o
TLC(reverse phase silica gel prep TLC)E 2! A| 5} AMEES Al o]

AU EE CHCI3-MeOH(50:1) =71 0.5 =4 7+ 32 = TLC(silica gel prep

TLO)E A A 8Fe] Rf0.4 7} 0.25 ol A 5 70 2] & ¥ & & (sub-fraction) & 217}

Fr.III-1 7 Fr.0l1-2 & @Atk Frlll- 18 47 3 mL/A-2] 65% oA EYEH

SZ N0 2 ODS HPLCE S35t M5 Al {H(retention time) 17.2 &7} 23.4

ol A Z+ZF prostratin Q (2.1 mg, 3}812] 132] 3}31%) 9} yuanhuadine (4.0 mg,

shebA] 149] 3hgHE) S A4 o el 2 AN Frall-2+= Fril-13 22
W © 2 ODS HPLCE -3 3t o] W5 Al {H(retention time) 19.0 -3} 21.4

ol A Z+Z} yuanhuatine (4.4 mg, 31312 159] 3}3H&) 1}

12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate (1.8 mg, 3} 8} 2] 162] 3}3t=)E

S he-v] PEj R AUt V] FEE ] 2= of el 9F & NMR, MS, [a]®)

Ao g A Al yhA 5z
o
Al
=

£y
2l7

-
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[175]
[176]

[177]
[178]
[179]

[180]

[181]
[182]

[183]
[184]

glo]HE 278 722 2%
[3}514] 13]

[a]?p+14.1 (¢ 0.03, MeOH);

ESI-MS, m/z 579.5 [M+Na]*;

'HNM(CDCl;, 500MHz): 6,,7.60(1H, s, H-1), 7.24(1H, m, H-3"), 6.19(1H, m, H-4"),
6.15(1H, m, H-5"), 5.79(1H, d, J=15.41Hz, H-2"), 5.70(1H, d, J=4.71Hz, H-7),
5.47(1H, d, J=10.27Hz, H-12), 4.03(2H, q, J=13.04Hz, H-20), 3.26(2H, overlapped,
H-8, H-10), 2.53(2H, m, H-5), 2.17(2H, overlapped, H-6"), 2.17(1H, overlapped,
H-11), 2.11(3H, s, H-2"), 1.78(3H, s, H-19), 1.44(2H, m, H-7"), 1.32(2H, m, H-9"),
1.31(2H, m, H-8"), 1.27(3H, s, H-16), 1.22(3H, s, H-17), 1.10(1H, d, J=5.20Hz, H-14),
0.91(3H, d, J=6.93Hz, H-18), 0.90(3H, t, J=7.06Hz, H-10");

BCNMR values in ppm(CDCl;, 126Hz):6:209.1(C, C-3), 174.1(C, C-1"), 167.3(C,
C-1", 161.0(CH, C-1), 145.8(CH, C-3"), 145.5(CH, C-5"), 140.7(C, C-6), 133.1(C,
C-2), 129.5(CH, C-7), 128.5(CH, C-4"), 119.1(CH, C-2"), 78.4(C, C-9), 74.0(C, C-4),
68.2(CH,, C-20), 65.9(C, C-13), 56.4(CH, C-10), 43.4(CH, C-11), 39.3(CH, C-8),
38.9(CH,, C-5), 36.6(CH, C-14), 33.2(CH,, C-6"), 31.6(CH,, C-8"), 28.6(CH,, C-7"),
25.9(C, C-15), 24.0(CH;, C-17), 22.7(CH,, C-9"), 21.3(CH;, C-2"), 17.0(CH;, C-16),
14.2(CH;, C-10"), 10.3(CH;, C-19).

(51514 14

[a]*’p+7.5 (¢ 1.3, CH,Cl,);
ESI-MS, m/z 587.6 [M+H]*and 609.5 [M+Na]*;
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[185]

[186]

[187]
[188]

[189]
[190]
[191]

[192]

'H NMR (CDCl;, S00MHz): 6,,7.58(1H, s, H-1), 6.67(1H, dd, J=15.45, 10.66Hz,
H-3", 6.05(1H, dd ,J=15.14, 10.71Hz, H-4"), 5.86(1H, m, H-5"), 5.65(1H, d,
J=15.46Hz, H-2"), 5.02(1H, brs, H-16a), 4.99(1H, brs, H-12), 4.96(1H, brs, H-16b),
4.76(1H, d, J=2.47Hz, H-14), 4.26(1H, brs, H-7), 3.94(1H, dd, J=12.34, 5.86Hz,
H-20a), 3.82(1H, m, H-10), 3.80(1H, m, H-20b), 3.56(1H, s, H-5), 3.52(1H, d,
J=2.45Hz, H-8), 2.38(1H, q, J=7.22Hz, H-11), 2.10(2H, q, J=7.20Hz, H-6"), 2.00(3H,
s, H-2"), 1.84(3H, s, H-17), 1.80(3H, d, J=1.31Hz, H-19), 1.39(2H, dt, J=14.26,
7.28Hz, H-7", 1.30(2H, m, H-9"), 1.27(2H, m, H-8"), 0.89(3H, t, ]=6.93Hz, H-10");

BCNMR values in ppm(CDCl;, 126Hz): 6:209.7(C, C-3), 169.9(C, C-1"), 160.6(CH,
C-1), 143.3(C, C-15), 139.6(CH, C-5", 137.1(C, C-2), 135.3(CH, C-3"), 128.8(CH,
C-4Y, 122.5(CH, C-2Y), 117.2(C, C-1%), 113.5(CH,, C-16), 83.9(C, C-13), 80.7(CH,
C-14), 78.5(CH, C-12), 78.3(C, C-9), 72.5(C, C-4), 72.2(CH, C-5), 65.3(CH,, C-20),
64.5(C-7), 60.7(C-6), 47.7(CH, C-10), 44.3(CH, C-11), 35.6(CH, C-8), 32.9(CH,,
C-6", 31.5(CH,, C-8"), 28.9(CH,, C-7"), 22.7(CH,, C-9"), 21.4(CH;, C-2"), 18.9(CHs,
C-17), 18.5(CH;, C-18), 14.2(CH;, C-10'), 10.1(CH;, C-19).

(312 15]

[a]?5+52.8 (¢ 0.5, MeOH);

ESI-MS, m/z 605.5 [M+H]+, 627.4 [M+Nal*, 603.3 [M-HJ;

'THNMR(CDCI;, 500MHz): 647.94(2H, m, H-3", H-7"), 7.75(2H, m, H-3', H-7"),
7.60(1H, t, J=7.4, H-5"), 7.48(2H, m, H-4", H-6"), 7.40(3H, m, H-4', H-5', H-6"),
5.42(1H, brs, H-12), 5.07(1H, brs, H-16a), 5.03(1H, brs, H-16b), 4.99(1H, d, J=2.8,
H-14), 4.10(1H, s, H-5), 3.90(1H, d, J=12.4, H-20a), 3.85(1H, d, J=12.3, H-20b),
3.69(1H, d, J=2.8, H-8), 3.67(1H, brs, H-7), 3.06(1H, dd, J=13.3 and 5.9, H-10),
2.59(1H, q, J=6.9, H-11), 2.40(1H, m, H-1a), 2.28(1H, m, H-2), 1.92(3H, s, H-17),
1.63(1H, m, H-1b), 1.51(3H, d, J=6.9, H-18), 1.12(3H, d, J=6.6, H-19);

BCNMR(CDCl,, 126Hz): 6:220.4(C, C-3), 165.8(C, C-1"), 143.2(C, C-15), 135.7(C,
C-2", 133.5(CH, C-5"), 130.0(CH, C-5", 129.8(C, C-2"), 129.7(CH, C-3", C-7"),
128.9(CH, C-4", C-6"), 128.3(CH, C-4', C-6"), 126.2(CH, C-3', C-7"), 118.4(C, C-1"),
113.8(CH,, C-16), 83.9(C, C-13), 81.4(CH, C-14), 79.3(C, C-9), 78.7(CH, C-12),
75.2(C, C-4), 71.5(CH, C-5), 65.3(CH,, C-20), 64.5(CH, C-7), 61.0(C, C-6), 44.3(CH,
C-11), 44.2(CH, C-10), 43.1(CH, C-2), 36.3(CH, C-8), 33.6(CH,, C-1), 19.0(CH;,
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C-17, C-18), 12.6(CH;, C-19).
(193]  [354 16]
[194] "

[195] [a]?’5-15.1 (¢ 0.2, CHCl;);

[196] ESI-MS, m/z 577.5 [M+Nal*, 553.4 [M-H]J;

[197] 'HNMR (CDCl;, 500MHz): 6,7.61(1H, s, H-1), 7.28(1H, dd, J=15.3 and 11.22,
H-3"), 6.54(1H, dd, J=14.9 and 10.7, H-5"), 6.23(1H, dd, J=14.8 and 11.4, H-4"),
6.15(1H, dd, J=15.1 and 10.8, H-6"), 5.95(1H, m, H-7"), 5.84(1H, d, J=15.3, H-2"),
5.70(1H, d, J=4.8, H-7), 5.47(1H, d, J=10.3, H-12), 4.05(1H, d, J=12.9, H-20a),
4.00(1H, d, J=12.9, H-20b), 3.26(1H, overlapped, H-10), 3.26(1H, overlapped, H-8),
2.52(2H, m, H-5), 2.17(1H, m, H-11), 2.13(2H, overlapped, H-8"), 2.11(3H, s, H-2"),
1.78(3H, d, J=1.5, H-19), 1.45(2H, dq, J=14.6 and 7.3, H-9"), 1.27(3H, s, H-16),
1.22(3H, s, H-17), 1.10(1H, d, J=5.1, H-14), 0.93(3H, t, J=7.3, H-10"), 0.91(3H, d,
J=6.4, H-18);

[198] BCNMR(CDCl;, 126Hz): 6:209.2(C, C-3), 174.1(C, C-1", 167.2(C, C-1"),
161.0(CH, C-1), 145.6(CH, C-3"), 141.8(CH, C-5"), 141.0(CH, C-7"), 140.7(C, C-6),
133.1(C, C-2), 130.2(CH, C-6"), 129.5(CH, C-7), 127.9(CH, C-4"), 119.9(CH, C-2"),
78.5(C, C-9), 76.9(CH, C-12), 74.0(C, C-4), 68.2(CH,, C-20), 65.9(C, C-13), 56.4(CH,
C-10), 43.4(CH, C-11), 39.3(CH, C-8), 38.8(CH., C-5), 36.6(CH, C-14), 35.5(CH,,
C-8"), 26.0(C, C-15), 24.0(CH;, C-17), 22.4(CH,, C-9"), 21.3(CH;, C-2"), 17.0(CH;,
C-16), 14.6(CH;, C-18), 13.9(CH;, C-10"), 10.3(CH;, C-19).

[199] A Al 3: Nurrl @93 &4 o oj st stgE9 53

200] 71 A A 26 2] REUF SEEAA EAD holeldA AT
ol W Nurrl @A SA T2 A 9l A ¥4 8 E5te] 3elsll )

[201] ?xﬂ o B GLA4 AR AEE 5 9l
A 7] A 4 (5-CTCGGAGGACAGTACTCCG-3', 4 H T 1)0] 83] wHg =
FAE B ZH AR FA H dA o] ARAIZ HH E A g5
Nurrl-LBDE X 3}3F DNA S} # E}-ZE 8l E A UL A (B-galactosidase) & 7] DNA &
3E 9 821 = DNAS BEQ)C Al 3ol 5= (transfection)3F 3 t}. 64 1+ &,
A7 Al 200 A Hel ek 3HEE 1 WA 10 8h] 3 18] s RE E A g ekl
ol E A Al st M| EE 204 F FSF37°C, 5% ©)ALs} e A vl 7] ol A wl| kS
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[202]

[203]

[204]

[205]

[206]

FA A HA S 35 ) 222 5= 0.1% DMSOE AF&-381%
oluje] A iR AL FUHE e o, FAA TR
Amodiaquine-s A}-8-5} 51 T}

[3E1]
EEREESHEY
Floru y 15 A ‘/];Lo (M) _
AQ (Amodiaquine) 5] 20 -
3ol | 0.0l 0.1 I
gt 2 0.01 0.1 1
stat 4] 3 0.1 1 10
3tole] 4 0.1 1 10
a5 0.1 1 10
gkakal 6 0.01 0.1 1
ghara 7 0.1 1 10
el 3 0.1 1 10
otk 9 0.1 1 10
a4 10 1 10 100
DGH-2 (control) 0.01 0.1 1
A AR ] 22 B 13 o], 31k 1 A 109 B E3t=E o] Nurrl &
FASA A TAL R, BE 35 1A 109 SFEL 1 M) FER
A 25k 49 Nurrl & 24 MR 7 a1, 53] g8k 29] 313&E-2 0.01 uM <]
A Bol 4 5 Nurrl o] 48 5.317F 9538 Selatgln). o & ol B
& 2L oA B8 ¥ 33EE0] Nurrl S A3 71 1 B Ao, 31359
Feo whe} Rao] Aol® 4 A& e L 4 AT
[3£2]

== [DMSO|AQ| 1|2 |3 |4 |5 |6 |7]8]9]10]DGI2
M |10 (09(10(21(12(10(09 1012171718 1.1
E - (18152214 (14(12|18|26(20|24(19| 26
n - | = [17| 1914 (1719|2420 |16 15[ 11| 22

WA Ay sl 313 2], 3= 13 2 149] prostratin Q 2 yuanhuadlneL
0.003 uM 2] A5 %= o A % Nurrl & 24 A 7 o, A7) 313HE 13 2 149}
U Eo] 331 169] 12-O-n-deca-2,4,6-trienoyl-phorbol-(13)-acetate-= 0.03 uM il A]
Fo 4 0 & Nurrl & &4 8}s+& &5t 3k 313HE 119 acutilonine F,
3}31E 129] wikstroemia factor M1 2 3} 3= 159] yuanhuatine-> 242+ 1, 0.2 2
0.3 uMol A 214 0 & Nurrl & A4 3421712 213519t} ol & F3f, 4+
FE2Eo|A WolE sEEE0] Nurrl & A A A 1 g A, &3HE 9 39

whel FAol Aol 7 982 I 5 U
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3]

Sh (Fddz FEE EEe |FEe |sEE [3EE =l

M) | 11 12 13 14 15

0.003 |- . - 1.2320.0 |1.030.1 |- -

9 5
001 | - - 1.3520.2 [0.9420.0 |- -
8 4

003 | 1.280.1 [1.420.18 |#1.4720. |#1.630. |1.1720.2 |*1.4220.
8 17 18 2 15

0.1 - 1.1620.1 [#%1.2920 |#1.4220. |*+*1.6820 |1.2820.3 |*1.6820.
6 04 14 11 5 43

0.3 - 1.3220.1 [#1.3320. [#1.6520. [+%1.6220 |#%1.590 |*1.820.
3 06 2 11 08 51

1 0.820.03 |*1.7620. |*1.62%0. |**1.4740 [*1.67+0. |*2.1240. |**1.53+0
08 21 02 32 37 07

5 1.120.15 |- - - - - -

10 51 6£0.0 |- - . - . -

3
20 42 7403 |- - . - . -
7

[208
[209
[210
[211

— e e

[212]

(*P <0.05, **P < 0.01 thx= A ] o))

AA o 4: vlo] A2 S o} BV-2 Al X ol A AF3td 4 A A LA

nfo] 1 2 = 2] o} Al 3 (microglia cell)ol| 4] §3 5150l 2] 3+ = A1 74 A| 3£

Ape A, S o e A A se) &
R a1% o] Qth(Sarkar S et al., Neurotoxicology, 44, 250-262 (2014); Bower JH et al.,
Neurology, 67, 494-496 (2006)). t}&} A, npo] A & F2] o}ol] A 27| A Al o] 20 A

oot 3 =ES o2 Al Sl xSl A3} A A (nitric oxide, NO) 2]

CREERE !

Aok o]

Minocyline-&-

AL 23, 817l

w23 33 E
23}o] 540nmoll A &
A ksl o 2] ALslA 49 Al
A3 .
F 33 o], B E 3}

k]

"o
ki

o ZAPSEITE A A o7 nho] A
ZHo)Ed 5x ¢ A /AR Wi
2 A] el 20)| A 7

9]

28 9959 stz

ZZE o} BV2 A EE
, 2\ k3t o} LPS (1 mg/mL)E 47|

96 4

7 244 3 v AT, vl F s 4 = Griess

—

?ﬂ]—

SIR= o
EEol Y5

=

5 Z4 35l ol AAA (nitrite) &
o ZASAT AR e RE =

5ol M Abskd
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[213]

[214]
[215]

[216]
[217]

[218]

[219]

AL A

mo Lo e

142] yuanhuadine-=

W& delsl 5, e
5ol A
03 uM <] v §- &

ﬁﬂﬂ*@HAHﬂﬂ@%%ﬂ%

S50l absk
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29| genkwadaphnine<> 0.06+0.022]
& g<lslar
Ao A A=

33t

waﬁgéﬂ&%q.
[3£4]
o3& IC50( p M)
Minocycline 21,28+£0.48
g}sF4 1 (yuanhuafine) 0.37+£0.15
gsFAl 2 (genkwadaphnine) 0.06£0.02
3}t 3 (genkwanine 1) 1.06+£0.12
g}st4 4 (genkwanine M) 0.181£0.04
3}38F2] 5 (genkwanin K) 4.67+3.10
gtsk4 6 (yuanhuapine) 0.25+0.06
s}k 7 (genkwanin A) 3.414+0.99
Qﬁp\] 8 (orthohenzoate 2) 1.22+0.13
gsk2] 9 (1, 2 a-dihydrodaphnetoxin) 1.60+0.37
gtskA 10 (genkwanin 1) 7.79£0.91
[3£5]
A (=1 Es =128 EE 1L |E = (3 (31
e 4 5
ICso (uM) 129.9 3.49 2.3 1.8 1.03 3.73 1.78

A A4 5:

rpo] A2 2| o} BV-2 Al oA AATA AL =711 AA oA 24

nlol A 2ol A 9] th A Q1 51 A1 IL-1b, IL-6 2 TNFaol] t ¢t

§1rzsL /] /\g A) oJ;q]zle
o) E 1 x 105 A 3
wjFatoitt. 7 ol A A 25

¥ Y

Akl
TAH SR IL-1b S o MRS Ao ERH R A 12}

S} A 2 rabbit anti-IL-1b [Cell Signaling (Danvers, MA, USA); 1:1000])&

2SI mhol A 2 F el ol BV-2 Al 2 E 96 4
i, LPS (1 mg/mL)E &}3]
3] g=sto] o 28 5559 I real-time PCR &

V=23 37| 5K %F

AL-8-3} 91 31, control & mouse anti-actin (Sigma 1:5000)2- AF-8-3F T}, 24} A 2

horseradish peroxidase-conjugated anti-mouse
(IgG) antibody (Amersham, Piscataway, NY, USA)E AF8-3} 51 a1
259,

enhanced-chemiluminescent substrate (Amersham) @ ¥AY 5} o]

tE = anti-rabbit immunoglobulin G

E3E IL-1b, IL-6, TNF-a ¢] mRNA & %8 Real-time quantatitive PCR &

BA st 25 7 9] Alo] E7H1 3 GAPDHE] Zglo| v 3=
T4t a1, AFo] E7FS] mRNA W& & GAPDH mRNA W o =2

A5 3Hnormalized)dho] 18+ T

Invitrogen©l| 4|
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[ -3 9] A|galol] oy A, 7] A A EH YA A B2 971 <=H (Parkinson's disease;
PD), & =3}o] U1 ] (Alzhelrner s disease; AD), 7| 2 ¥ (amyotrophic lateral
sclerosis; ALS), 31 & © ¥ (Huntington's disease; HD), A = %]

=] | (Fronto—Temporal Dementia), 3] 2-7| %] & ¥ & Z=(Cortico Basal
Degeneration), = 71 @A &) /d-7} 1] (progressive supranuclear palsy; PSP)=
TAE oY JEEE o= sl A A E A A3 o =
AL AR A E,

473 10] A8l oA, 7] A1 7H B & A A3 34715 (Parkinson's disease;
PD)Sl, A A B A A gke] ot = ) Ad 8 AV 5 A F
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