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stilbenoids)ell thdt 4ol %EHQF— 913}. Uﬁ”ﬁ ﬁ
]

T84 A feAQl FHHE~EE A-4(combretastatin A-4)9] EEZT(Pro-drugs)< A 17] ¥ M7 <
e Folth[15]. ~EMle FFFeAFE (fluorescent brightening agents; FBA)ZE 2 d## At} 16]
F oAy ZEddal-2~dil fEAs gxsto|rioA g-ofdgols Fepae] <z b dsEY
(positron emission tomography; PET)ol 3l A @=HACH17]. < 53 ~€dl T2~ (composite stilben
crystal)o] @& (scintillation) §4¢] 4 EAd o] &=ATH18]. =EHel FHLe AETH, oFshH
9 A5eA 5] WU Be AFAtse] o] Fasg el e mizlsta .
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Il A-D (3= 1-4)+ Pholidota yunnanensis (Orchidaceae)oﬂ 1, a8z FEl (3FE 5)2 orchid
Thunia albadl A & JAH19]. E&H A-De} ELWle sl 2= T 1o Y. dA7EA o] Su=-
A zglle] Ao Hetds T Raud Ho] §lsltt.
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22, 23 ¥ 162 KL0:& @72 sho] " BRefol==2 HEste] Zp7] £& 582 & 7, 9 € 112 A3y

Aok, duslol= 3gtE 82 A 3F3HE 142 EOM-Cl(chloromethyl ethyl ether)® B3%7|3} dlo] 3g&E
o SRHE 245 WiEsstd SE 2571 Hedl, o] A4S dowex TAIE A S}

9%5% FEE 9L F A}, IJFEE 262 v E=H ZZAMitsunobu condition) dfolA] 3}EHA E
]
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AATE. wH o R | slekE 28~329] 4 E KL0; E Fw| Pd(PPhy), (1 mol%)e] F4 WigheE &S o]
5

o] 60Tl BrZ 7|5tk dop= 28 Ta&H A-D (3HE 1-4) 2 5¢l (shsh= 5)o] dojxitt.

e, AW B 22 S gigk AAY] AR BESHA whgoln, WHRkEo Rrojri[22]. ~ddl
}o @39l 7]22 (a) iNOS(inducible nitric oxide synthase), COX-1(cyclooxygenase-1) = (COX-
2(cyclooxygenase—2)°] A&, (b) ofe]ZAlolE Ao WEH, (¢) EAste HAAMNE A3 2 (D) FAFTA
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VHz= 7153891, st8H4 ol (6)2 TMSel di3ste] ppm (parts per million)= YR, AEL 5
(NE HzE Q1&3lgitt. (DCle &uf 2 Ui ~Eittez o] &3i9th. A= A~dE"S JNS-700 (JEOL)
spectrometer = o]&3sto] 7|E3Gth. =4S MEL-TEMP I Aol &Asta, BASA &gkt TLC (Thin-
layer chromatography): DC-Plastikfolien 60, Fs5 (Merck, layer thickness 0.2 mm) Z&t~€S @l A7}

A ZYo)|E AoA FEEF L, UV (254 m)E ZASIAY = poly A2y 3ol = (p-anisaldehyde) & A4

3-3}o]| EZ A]-5-| E A ¥l 2 H) 3} o] = (3-Hydroxy-5-methoxy benzaldehyde) (3+3HE 17)
3,5-t}folslo| =F Al 2Hd| 6o = (3, 5-dihydroxybenzaldehyde, 3}&E 12) (2.76 g, 20.0 mmol)2} K,C0; (2.76

g, 20.0 mmol)E WS DMF (50 ml) AE o] wE o}o] e t}o]=(methyl iodide) (1.25 mé, 20.0 mmol)E &
e 5‘47] -10CAA g WeR 71ektt. 7S ER}ES o] R4 Al AZE Bk wwkelglth. HHgo] 4R
H % E 70 s 7FeTE. o] % HhE E3}ES olHE (2 x 80 mﬂ)i FEota £FH 71w T2 AT (@

x 80 ml)E MZAHZFIL F5 Na,SO,= 71xste] of#stal, oiEL AFsFsgt. x3dES 48 A=ZnED
2§39 (EtOAc/hexane = 1/4)& AAEe] WA x4 3gE 17 (1.19 g, 39%)<2 LAyY. R = 0.23

(EtOAc/hexane = 1/4); mp 128-130 C; I NMR (300MHz, CDCl3;) & 9.86 (1H, s), 6.98 (1H, dd, J = 2.4, 1.5

Hz), 6.95 (1H, dd, J = 2.4, 1.5 Hz), 6.67 (IH, t, J = 2.4 Hz), 5.79 (1H, s), 3.84 (30, s); C NMR (75
Mz, CDCls) 6 191.8, 161.3, 157.2, 138.4, 109.0, 108.1, 107.0. 55.7.

3-(LELA))-5-mEA A L=Z{3-(Al lyloxy)-5-methoxybenzyl alcohol; & 19}

n)S A 7], 0CAA & X Jhelgivt. vhg EFES FRoR 2EE &7 ¢ AIF st wykekgl
o Wkgo] SRFE & 0CE A38|al, FadArgo]l tolid dojux] & wi7hA] NaS0s. 10005 A~H
7vetelar, a9 7hekedth. a9 ohg Wb EFES A2oA 1583 wnkela, FREZ AHsta JTEE
sk, z3etE e Ay a2vtEady (EtOAc/hexane = 1/4) 2 AAste] At Aol 3158 19 (1.
98%)Z AT, Ry = 0.20 (EtOAc/hexane = 1/2); 'H NMR (300MHz, CDCly) & 6.54 (2H, br s), 6.41 (1H, t, J
= 2.4 Hz), 6.12-6.00 (1H, m), 5.42 (I1H, dd, J = 17.7, 1.5 Hz), 5.30 (IH, dd, J = 10.8, 1.2 Hz) 4.64

(2H, d, J = 4.5 Hz), 4.53 (2H, dt, J = 5.4, 1.5 Hz), 3.80 (3H, s), 1.87 (1H, t, J = 4.5 Hz); C NMR
(75 MHz, CDCl3) & 160.7, 159.7, 143.2, 133.0, 117.7, 105.1, 104.6, 100.2, 68.8, 65.3, 55.3.

3-(LELA))-5-HEAHZ B Znlo]= {3-(Al lyloxy)-5-methoxybenzyl bromide; 33&E 20}

aehE 19 (1.02 g, 5.25 mmol)E XHHSF CHsCN (25 mé) &<Nof PBrs (0.75 ml, 7.9

=~

mmol) & A& 97 3},

0 ColA 3 WX 718k}, 3 A7 & kg Z3Ee Ao g $23le] £ AZF Fok wilksih, v ¢
2 3T 0CZ A38|3 T2 PBry= NalH(0; EajgdNom HAAALE, 28 t}s ¥ke T2 Ft0AC (3 x 75
m) 2 FE3L, F71EY

fi Fo& A9 (2 x 50 mo)= A F 54 NapS0, 2 Axshal osiglon, ofvhes
AFsFact. z2agEe 43 A2wE 9 (EtOAc/hexane = 1/8) AAlste] F-A)
(1.31 g, 97%)% AT R = 0.60 (EtOAc/hexane = 1/2): H NMR (300MHz, CDCly) & 6.57 (1H, br d, J =

e

2.4 Hz), 6.55 (1H, br d, J = 2.4 Hz), 6.42 (1H, t, J = 2.4 Hz), 6.12-6.00 (1H, m), 5.43 (1H, dd, J =
17.1, 1.5 Hz), 5.31 (1H, dd, J = 10.8, 1.5 Hz), 4.54 (2H, dt, J = 5.4, 1.5 Hz), 4.03 (2H, s), 3.81

(31, s); C NMR (75 MHz, CDCls) & 160.6, 159.7, 139.6, 132.8, 117.8, 107.6, 107.0, 101.2, 68.9, 55.4,
33.7.
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thold g 3-(LE2A])-5-HEA MAAA {Diethyl 3-(allyloxy)-5-methoxybenzylphosphonate; 3= 6}

B35S 20 (1.20 g, 4.67 mmol)S nwkek d@ (15 m) §No] EoEdFEATo]lE (1.6 m¢, 9.34 mmol) S
Az B & AolA MA3E] 7Fekdth. ¥bE RS 10A417F ot SFe e, e 98 3 gvje g
ato] AASAT. 23 FES dy AZvtE1Y (EtOAc/hexane = 1/1)& AA|ste] Aga AAdo] 33E 6

(1.39 g, 95%)S ATt Rr = 0.17 (EtOAc/hexane = 1/2); ' NMR (300MHz, CDCls) & 6.48 (2H, t, J = 2.4

Hz), 6.38 (1H, t, J = 2.4 Hz), 6.12-6.00 (1H, m), 5.42 (1H, dd, J = 17.1, 1.5 Hz), 5.29 (1H, dd, J =
10.8, 1.5 Hz), 4.52 (2H, dt, J =4.8, 1.5 Hz), 4.09-4.00 (4H, m), 3.79 (3H, s), 3.11 (2H, d, J = 21.6

Hz), 1.29 (6H, t, J=7.2 Hz); lSC NMR (75 MHz, CDCl3) & 160.4 (d, J = 2.8 Hz), 159.5 (d, J = 2.8 Hz),

133.5 (d, J = 8.8 Hz), 132.9, 117.7, 108.3 (d, J = 6.6 Hz), 107.9 (d, J = 6.2 Hz), 99.7 (d, J = 3.1
Hz), 68.8, 62.2 (d, J=6.5Hz), 55.3 (d, J=6.5Hz), 34.0 (d, J=136.9 Hz), 16.5 (d, J =4.2 Hz).

2,3-t}o] 3to| EEA-4-W| EA| I ZH3}o]| = (2,3-Dihydroxy-4-methoxy benzaldehyde; 33E 21)

2,3, 4-Eg v EA A Ad slo] = (3% 13) (0.80 g, 4.07 mmol)S W3k CH,Cl, (20 me) &Noll 1M BCl, (8.15
mz)g A #9171 8k, 0 CollA & w&¥ 7hekqlth. whg E3FE2 o] oA 48417 Fob wyksgitt. Wk
o &= F = (20 )= 7HekTh. e EREe

50 me) = AHT F F NapSO,= Axstal ofetglon], o8-S JIgsFalnt. 233taS 249 AZvE
a3 (EtOAc/hexane = 1/2)2 AAste] WA w4 32 17 (0.68 g, 99%)S LAtk Ry = 0.14
(EtOAc/hexane = 1/2); mp 93-95 °C; 'H NMR (300MHz, CDCly) & 11.12 (1H, s), 9.76 (1H, s), 7.22 (1H, d,

J =8.7Hz), 6.63 (11, d, J = 8.7 Hz), 5.46 (1H, s), 4.01 (3H, s); 13C NMR (75 MHz, CDCl;) & 195.0,

152.8, 148.9, 132.9, 126.0, 116.0, 103.5, 54.4.

3,4-t}o| A EA| H| B A]-2-3}o]| =2 Al A |8} o] & (3,4-Diethoxymethoxy-2-hydroxybenzaldehyde, 3}3E 24)
2,3, 4-sto]| =2z dsto]l = (S 14) (0.5 g, 3.24 mmol)E Wy CH,Cl, (20 me) &% DIPEA

(diisopropylethylamine) (1.69 ml, 9.72 mmol)E ZFiA E97] oAl & WA Zhstoith. 10+ uHksk
% EOM-Cl (chloromethyl ethyl ether) (0.66 m¢, 7.13 mmol)E 3 ®-&H 7lslict. whg 35 | &=

Kol
2 A whaksl), wke 98 F B (20 M) S ZFeRiTh. 9hs E3E2 CHCl, (2 x 60 ml) 2 FE3FAL,

71EFZL AAS (2 x 50 m)E AHstL, T4 Na,S0,2 Axd =
238 Ee AxY a=ntE#d 9 (EtOAc/hexane = 1/7)%2 BA|ste] dsbA Axrlo]l 53+E 24 (0.78 g, 89%)E
ATh, R = 0.43 (EtOAc/hexane = 1/4); H NMR (300MHz, CDCly) & 11.24 (1H, s), 9.74 (1H, s), 7.26 (1H,

d, J=8.7Hz), 6.84 (1H, d, J= 8.7 Hz), 5.32 (2H, s), 5.21 (2H, s), 3.92 (2H, q, J = 6.9 Hz), 3.74
(2H, g, J=6.9 Hz), 1.23 (8H, t, J=6.9 Hz), 1.22 (3H, t, J = 6.9 Hz); 13C NMR (75 MHz, CDCl;) &
194.8, 157.3, 156.1, 133.3, 130.0, 116.8, 107.2, 96.4, 93.4, 65.1, 65.0, 15.1, 15.0.

3,4-t}ol o] =2 A -2-H EA W ZHE| 80| = (3,4-Dihydroxy-2-methoxy benzaldehyde, 3}3E 26)

3hetE 25 (0.10 g, 0.36 mmol)E FF HES (5 m)ol fHA 7| wwrd LNo] Dowex® 50X2-100 T4
(0.2 @& A2dA AL 47 stolA 718, v TFELS J20A 8 A7 Bk wnksln), wke o4
T FA = o3t EtOAc (156 ml)E A A EAT. A3ELe AF35FH3A . S ELS AY JRutE Y
(EtOAc/hexane = 1/2)2 AAsted A3k wAde] 352 26 (0.06 g, 95%)S LAk, Ry = 0.20
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(EtOAc/hexane = 1/4); mp 109-111 TC; I NMR (300MHz, CDCl3) & 10.07 (1H, s), 7.38 (1H, d, J = 8.7 Hz),

6.83 (1H, d, J = 8.7 Hz), 4.01 (30, s): C NMR (75 MHz, CDCl,) & 188.4, 150.5, 149.3, 136.1, 123.8,
122.1, 111.6, 63.6.

4-(LE L A))-3-3}o| = E2A|-2-H| EX AT slo]=  {4-(Al lyloxy)-3-hydroxy-2-methoxybenzaldehyde; 3+3&
27}

ol:oj?L’

£ =

= 26 (0.85 g, 5.06 mmol)¥ Eg]ddE A2 (triphenylphosphine; 3.98 g, 15.17 mmol)<] THF (20 m¢)
S wgkgk & 4" o4F (0.52 ml, 7.58 mmol)S HA 7] 3 0TelA Zhekgivh. 5&3F aRkgk & DIAD
(diisopropyl azodicarboxylate) (1.49 mf, 7.58 mmol)E WhE E&Eo] 3+ W& 7lsla o] & N

B¢k waksith, RbE EFES A7 $2ska 15A1RE R

)

. o

FEETh. 23HES A9 A2vE 1Y (EtOAc/hexane = 1/4) & BAlgte] AA dade] ohgts
g, 60 %)< AT Re= 0.40 (EtOAc/hexane = 1/2); 'H NWR (300MHz, CDCly) & 10.22 (1H, s), 7.38 (1H, d,
J=8.7Hz), 6.72 (IH, d, J = 8.7 Hz), 6.11-5.99 (1H, m), 5.77 (1H, s), 5.42 (1H, dd, J = 17.1, 1.5

Hz), 5.35 (1H, dd, J = 10.5, 1.5 Hz), 4.68 (1H, dt, J = 5.4, 1.5 Hz), 4.03 (3H,s); C NMR (75 Miz,
CDCly) & 188.9, 151.6, 149.9, 138.2, 131.8, 123.2, 120.2, 119.1, 107.4, 70.1, 62.2

A& 2- £ 3-3o|=FA MR HEo| =8 AEsete A dat
AohE 2- EE 3-Fol=

EAA Y slo| = (3FE 15, 21, 24 2 27) (1 mmol, 1.0 eq.)$F KoCO; (1 mmol, 1
eq.)® T DNF (6 mt) &

erollo] e ojolerio]= (0.06 m¢, 1.0 mmol, 1.0 eq.)E& A B97] &}, AL
A e e btk kg TR Ao vl w95 & 5 (10 m) S 7FskSlth. Wk
) N =5 - _ .

FEL JHE (2 x 25 M)E F=31, EF71FE AdF (2 x 30 n)E AFI T T4 Na,SO,E Ax

3}
;ﬂ@ﬂaﬁgﬁ,@ﬂ&%ﬂ%%%ﬂﬁﬂ.iﬂ%&%;i*ii#ﬁ:ﬂ@(mwdmmm—1Mﬁzﬂﬂ4@
2 23, 22, 25 2 8)E AU} [S}E 249 B, 1.5 TZF9
K,C0; % 1.5 DPBH UﬂE‘ olo] &

4-(LEHEA))-2,3-to|H| EXAMZ | 5}lo] = {4-(Allyloxy)-2,3-dimethoxy benzaldehyde; 3}3E 8}

FE0 97% R = 0.66 (EtOAc/hexane = 1/2): %4 9l 'H NWR (300MHz, CDCly) & 10.23 (1H, s), 7.56
(1H, d, J=9.0 Hz), 6.74 (1H, d, J = 9.0 Hz), 6.11-5.99 (1H, m), 5.45 (1H, d, J = 17.1 Hz), 5.33 (IH,
d, J=10.2 Hz), 4.66 (1H, d, J = 4.8 Hz), 4.04 (3H, s), 3.91 (3, s); C NMR (75 MHz, CDCly) &
188.6, 158.1, 156.9, 141.6, 132.1, 123.9, 123.2, 118.2, 108.5, 69.6, 62.4, 61.0.

3-3lo| =EEA]-2,4-t}o| H|EA| W ZH )8} o] = (3-Hydroxy-2,4-dimethoxy benzaldehyde; 332 22)

280 45% Ry = 0.13 (EtOAc/hexane = 1/2): ®A1 aAlA}: mp 97-99 C: 'H MMR (300MHz, CDCl;) § 10.23
(1H, s), 7.43 (1, d, J=28.1Hz), 6.75 (1H, d, J = 8.1 Hz), 5.78 (1H, br s), 4.04 (3H, s), 3.98 (3H,
$): "C NMR (75 MHz, CDCls) & 188.8, 152.6, 149.7, 138.0, 123.1, 120.5, 106.3, 62.2, 56.4.

3-3lo| EEA|-2-v| EAHl ZH|5}o] = (3-Hydroxy-2-methoxybenzaldehyde; Z+3E 23)

& 73%; R = 0.20 (EtOAc/hexane = 1/4); WA 3327 mp 113-115 T; H NMR (300MHz, CDCl3) & 10.27
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(1H, s), 7.38 (10, dd, J = 7.8, 2.1 Hz), 7.25 (1, dd, J = 7.8, 2.1 Hz), 7.16 (1, t, J = 7.8 Hz),
5.82 (10, s), 3.99 (3H, s); C NMR (75 MHz, CDCly) & 189.3, 149.3, 148.9, 128.9, 125.0, 121.7, 121.6,
64.0.

3,4-Tho| N EA W EA|-2-t| EA I 2T 3}0] = (3,4-Diethoxymethoxy-2-methoxybenzaldehyde; 3}3E 25)

580 98%: Re = 0.43 (EtOAc/hexane = 1/4); 3H4] o9l 'H NMR (300MHz, CDCly) & 10.25 (IH, s), 7.60
(I, d, J=8.7Hz), 7.04 (1H, d, J = 8.7 Hz), 5.33 (2H, s), 5.21 (2H, s), 4.02 (3H, s), 3.90 (2H, q,
J=6.9Hz), 3.77 (2H, q, J = 6.9 Hz), 1.29-1.23 (6H, m); C NMR (75 MHz, CDCls) & 188.6, 157.3,
156.9, 139.1, 124.4, 124.1, 111.1, 97.1, 93.5, 65.4, 64.9, 62.7, 15.1.

49 HsU|ste] dvtd Fxp
HE (16, 17, 22 2 23) (1 mmol, 1.0 eq.)™} K,CO; (3 mmol, 3 eq.)e F<= DMF (5 m¢) HEMo] & H=Euf

= (1.5 mmol, 1.5 eq.)E& EA E297] &, A20A 3 e 715k, TFES g0 3 At &
=]

[e]
BSESITEH. Wb R F B (10 M) S 71t EFE2 JdHE (2 x 30 m)E F2
s =

2
foi
)
fr
n
=
o
R
S
It
=
I
—
»
N
A
N>
Wl

3-(EEEA])-2,4-tho|H|EA M Z | 5}o] = {3-(Allyloxy)-2,4-dimethoxybenzaldehyde; 3}§& 7}

81 97% Ry = 0.57 (EtOAc/hexane = 1/2); 9134 904} 'H NMR (300MHz, CDCly) & 10.24 (IH, s), 7.62
(1H, d, J = 9.0 Hz), 6.76 (1H, d, J = 9.0 Hz), 6.18-6.04 (1H, m), 5.37 (1H, dd, J = 17.1, 1.5 Hz),

5.95 (1H, dd, J = 10.5, 1.5 Hz), 4.56 (2H, dt, J = 6.0, 1.5 Hz), 4.04 (3H, s), 3.94 (3H, s); C MR
(75 MHz, CDCls) & 188.7, 159.3, 157.1, 140.0, 133.6, 124.2, 123.2, 118.1, 107.3, 74.3, 62.4, 56.2.

3-(LE A )-2-H EA A ZH 3ol = {3-(Allyloxy)-2-methoxy benzaldehyde, 3= 9}

S8 98%; Re = 0.53 (EtOAc/hexane = 1/4); 9134 914}; 'H NMR (300MHz, CDCly) & 10.41 (IH, s), 7.41

(1, dd, J = 7.5, 2.1 Hz), 7.14 (1H, dd, J = 7.5, 2.1 Hz), 7.09 (1H, t, J = 7.5 Hz), 6.14-6.01 (1H,
m), 5.44 (1, dd, J=17.1, 1.2 Hz), 5.32 (1H, dd, J = 10.2, 1.2 Hz), 4.35 (2H, dt, J = 4.8, 1.5 Hz),

4.01 (3H, s); 13C NMR (75 MHz, CDCl3) & 190.0, 152.9, 151.8, 132.6, 129.8, 123.9, 119.8, 119.5, 118.0,
69.9, 62.3.

3—(gg A AR 3ol = {3-(Allyloxy)benzaldehyde; & 11}

S8 98%: Rr= 0.40 (EtOAc/hexane = 1/4); %41 olxk: 'H NMR (300Miz, CDCls) & 9.96 (1H, s), 7.48-7.40
(3H, m), 7.24-7.17 (1H, m), 6.13-6.00 (1H, m), 5.45 (1H, dd, J = 17.7, 1.5 Hz), 5.33 (1H, dd, J = 9.0,
1.5 Hz), 4.61 (2H, dt, J = 4.8, 1.5 Hz); C MR (75 MHz, CDCl,) & 191.8, 158.9, 137.6, 132.5, 129.9,
123.5, 122.0, 118.0, 113.0, 68.9.

3- (L LA))-5-m| EA M2 H 50| & {3-(Allyloxy)-5-methoxybenzaldehyde; 3}+gE 18}
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S8 98%; R = 0.51 (EtOAc/hexane = 1/4); 13-4 92 'H MR (300MHz, CDCly) & 9.90 (IH, s), 7.03
(2H, br d, J=2.1Hz), 6.74 (1H, t, J= 2.1 Hz), 6.13-6.00 (1H, m), 5.45 (1H, dd, J = 17.1, 1.5 Hz),

5.33 (1H, dd, J = 9.3, 1.5 Hz), ), 4.59 (2H, dt, J = 5.1, 1.5 Hz), 3.86 (3H, s); C NMR (75 Mz,
CDCly) & 191.7, 161.0, 160.0, 138.2, 132.4, 118.1, 107.8, 107.7, 107.2, 69.1, 55.7.

HWE (Horner-Wadsworth-Emmons) ¥+$-¢] ulzel Zx}

o1k (33HE 6) (0.38 mmol, 1.2 eq.)2] THF (2 m¢) &8-S NaH (60% in mineral oil; 0.83 mmol, 2.0 eq.)%]
THE (2 me) @Eefol 0 Colld T e Zhetgith. 0 TollA 303t wwkgk - &d
(0.25 mmol, 1.0 eq.)e] THF (2 me) &H& M3 7}5}033} THE2 T AR < :@%A]Ziv}. g 9w §
geos Festa IERE S WERAT. EFES EtOAc (2 x 25 m)E FET O, FVERTS ¥F
Na,S0,2 7AZ3}aL oFsle] J#{FLS AFEFH3S @.¢ﬂﬂ%i%ﬁ§ﬂiﬂilﬂﬂ(MMUMMm=1B~
1/6)% gAste] ¢d7|2 HEse 28 AT (3 28-32).

;91

E@2-3,3"-(To|gddA])-2' 4' 5-EHEA 2L {Trans-3,3'-(diallyloxy)-2',4',5-
trimethoxystilbene, 3+E 28}

& 93%; R = 0.68 (EtOAc/hexane = 1/2); T 94 ' NIR (300MHz, CDCly) & 7.33 (1H, d, J = 16.2

Hz), 7.31 (11, d, J = 8.7 Hz), 6.97 (1M, d, J = 16.2 Hz), 6.72 (2H, d, J = 2.4 Hz), 6.71 (1H, d, J =
8.7 Hz), 6.42 (1H, t, J = 2.4 Hz), 6.21-6.03 (2H, m), 5.46 (1H, dd, J = 17.4, 1.2 Hz), 5.39 (1H, dd, J
17.4, 1.2 Hz), 5.33 (IH, dd, J = 10.2, 1.2 Hz), 5.24 (1H, dd, J = 10.5, 1.5 Hz), 4.58 (4H, d, J =

5.4 Hz), 3.93 (3H, s), 3.89 (3H, s), 3.84 (3H, s); 13C NMR (75 MHz, CDCl;) & 160.6, 159.6, 153.3,

151.7, 140.8, 139.7, 134.1, 133.0, 127.6, 124.0, 123.3, 120.7, 117.7, 117.5, 107.5, 105.0, 104.5,
100.1, 74.2, 68.8, 61.4, 56.0, 55.3.

EPA-3,3"-(Fo| QDL A)-2' 4' 5-EHEA 2EH {Trans-3,3'-(diallyloxy)-2',4',5-
trimethoxystilbene, 3&E 29}
S81 95% Ry = 0.88 (EtOAc/hexane = 1/2); 1341 904}; 'H NMR (300MHz, CDCly) & 7.26 (1H, d, J = 16.5

Hz), 7.22 (I1H, d, J = 8.4 Hz), 6.89 (1H, d, J = 16.5 Hz), 6.64 (I1H, d, J = 8.4 Hz), 6.62 (2H, br d, J
= 1.8 Hz),6.35 (1H, t, J = 1.8 Hz), 6.09-5.97 (2H, m), 5.39 (2H, dd, J = 17.1, 1.5 Hz), 5.26 (2H, dd,
J=10.8, 1.5 Hz), 4.55 (2H, dt, J = 5.1, 1.5 Hz), 4.51 (2H, dt, J= 5.1, 1.5 Hz), 3.86 (6H, s), 3.78

(3H, s); 13C NMR (75 MHz, CDCl;) & 160.6, 159.6, 155.3, 152.1, 151.6, 142.5, 139.7, 133.0, 132.9,
127.7, 124.2, 123.3, 120.5, 117.6, 109.2, 105.0, 104.6, 100.9, 69.6, 68.8, 61.5, 60.9, 55.4.

E#A-3,3'- (o) g™ SA])-2,5'-t}o|H|EA 2B  {Trans-3,3'-(diallyloxy)-2,5'-dimethoxystilbene, 3}%}
E 30}
S81 96%; Ry = 0.63 (EtOAc/hexane = 1/4); 1341 904}; 'H NWR (300MHz, CDCly) & 7.40 (1H, d, J = 16.8

Hz), 7.21 (1H, dd, J = 7.8, 1.5 Hz), 7.02 (11, d, J = 16.8 Hz), 7.00 (1M, t, J = 7.8 Hz), 6.81 (1H,
dd, J =7.8, 1.5 Hz), 6.70 (1H, br d, J = 2.1 Hz), 6.68 (1H, br d, J = 2.1 Hz), 6.40 (1, t, J= 2.1
Hz), 6.13-6.00 (2H, m), 5.43 (2H, dd, J = 17.1, 0.9 Hz), 5.29 (1H, dd, J = 10.8, 1.5 Hz), 5.28 (1H,
dd, J=10.8, 1.5 Hz), 4.58 (2H, dt, J =5.4, 1.5 Hz), 4.55 (2H, dt, J = 5.4, 1.5 Hz), 3.86 (3H, s),

3.81 (3H, s); 13C NMR (75 MHz, CDCl;) & 160.7, 159.7, 151.8, 147.2, 139.5, 133.1, 133.0, 131.3, 129.7,
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123.8, 123.4, 118.1, 117.7, 117.3, 113.2, 105.4, 104.9, 100.5, 69.5, 68.9, 61.0, 55.4

EFA-3-(LEA))-2",3" , 5-EWEA2EH {Trans-3-(allyloxy)-2',3',5-trimethoxystilbene, & 31}

T8 98%; Ry = 0.44 (EtOAc/hexane = 1/4); A3pA oAl H MR (300MHz, CDCls) & 7.44 (1H, d, J = 16.2

Hz), 7.25 (1H, dd, J = 7.8, 1.5 Hz), 7.07 (1H, t, J = 7.8 Hz), 7.06 (1H, d, J = 16.2 Hz), 6.86 (1H,
dd, /=7.8, 1.5 Hz), 6.75 (1H, br d, J = 2.1 Hz), 6.72 (1H, br d, J = 2.1 Hz), 6.44 (1H, t, J = 2.1
Hz), 6.16-6.03 (1H, m), 5.47 (1H, dd, J = 17.1, 1.5 Hz), 5.33 (1H, dd, J = 10.5, 1.5 Hz), 4.59 (2H,

dt, J = 5.4, 1.5 Hz), 3.90 (3H, s), 3.87 (3H, s), 3.86 (3H, s); C NMR (75 MHz, CDCly) & 160.7,

159.7, 152.9, 146.8, 139.5, 133.0, 131.2, 129.7, 124.0, 123.3, 117.8, 111.3, 105.4, 104.9, 100.5,
68.9, 61.1, 55.8, 55.4.

Eg2-3,3"-(tho|DHEN])-5"-MEX 2EH {Trans-3,3'-(diallyloxy)-5'-methoxystilbene, &&= 32}

& 98% Rr= 0.66 (EtOAc/hexane = 1/4); A4 Mg; I NMR (300MHz, CDCly) & 7.28 (IH, t, J=17.8

Hz), 7.12 (11, d, J = 7.8 Hz), 7.08 (1, t, J= 1.8 Hz), 7.07 (1, d, J = 16.2 Hz), 7.01 (1H, d, J =
16.2 Hz), 6.85 (1H, dd, J = 7.8, 1.8 Hz), 6.71 (1H, br d, J = 1.8 Hz), 6.68 (1H, br d, J = 1.8 Hz),
6.44 (1H, t, J = 1.8 Hz), 6.16-6.03 (2H, m), 5.46 (2H, dd, J = 16.2, 0.9 Hz), 5.33 (2H, dd, J = 10.5,

0.9 Hz), 4.59 (4, dt, J = 4.8, 0.9 Hz), 3.85 (31, s);: C NMR (75 Miz, CDCly,) & 160.7, 159.7, 158.7,

139.0, 138.4, 133.1, 133.0, 129.5, 128.9, 128.8, 119.4, 117.7, 117.6, 114.1, 112.5, 105.2, 104.7,
100.7, 68.9, 68.8, 55.4.

29 4 E SR E7) 88 dubEe Azt
dP7|2 BoFE g £3E (3L 28-32) (0.2 mmol, 1 eq.)¥ K,C03 (1.0 mmol, 5.0 eq.)e] ¥ MeOH
(3 mt) &l Aa #9171 3k A4 Pd(PPhy)y (0.002 mmol, 0.01 eq.)E 7}kl EFEL2 60 CollA] o
g5 F Aoz A3a INHCl (1.5 m) €48 Yo w58 FAXNAY.
A (2 x 30 m) = AHsEL, 7 Na,S0,= X3 F

Sl

o 1 I ErtE a2y (EtOAc/hexane = 1/2)% AA st
2 92y grav)sle] 49 10 99 KL07F AFEFE .

oo
12
rlo
IS
o
=
)
(D
>
)
o
g
fr
e oo
i
p‘h
R
o
o
:[o
N
ofj
rlo

(i
o

F&:1 67% Ry = 0.64 (EtOAc/hexane = 1/1); WA} &4 mp 168-170 C; I NR (300MHz, CDCl3) & 7.24
(1H, d, J =16.2 Hz), 7.08 (1H, d, J = 8.7 Hz), 6.95 (1H, d, J = 16.2 Hz), 6.72 (1H, d, J = 8.7 Hz),

13
6.56 (1H, s), 6.54 (1H, s), 6.26 (1H, t, J =2.7 Hz), 3.85 (3H, s), 3.81 (3H, s), 3.77 (3H, s); C NMR
(75 MHz, CDCly) & 162.3, 159.5, 149.6, 147.0, 141.3, 140.4, 128.7, 125.1, 124.0, 117.0, 108.6, 106.3,

104.6, 101.3, 61.2, 56.6, 55.6.

&9 B (2)

81 69%; Re= 0.61 (EtOAc/hexane = 1/1); -4 oi2}; 'H NMR (300MHz, CDCly) & 7.26 (1H, d, J = 16.2
Hz), 7.25 (1H, d, J = 8.7 Hz), 6.90 (1H, d, J = 16.2 Hz), 6.74 (1H, d, J = 8.7 Hz), 6.63 (2H, s), 6.33
(1H, s), 5.85 (I, br s), 5.50 (1H, br s), 3.96 (30, s), 3.88 (3H, s), 3.82 (3H, s); C NMR (75 Mz,
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]
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CDCl;) & 160.8, 156.8, 150.4, 149.2, 140.1, 139.7, 127.2, 123.5, 123.2, 121.2, 110.9, 105.6, 104.7,
100.4, 61.0, 55.4, 55.3.

=59 C (3)

& 68%; Ry = 0.50 (EtOAc/hexane = 1/1); 72 A I NIR (300MHz, CDCl3) & 7.24 (1H, d, J = 16.8

Hz), 7.10 (1H, dd, J = 7.8, 1.2 Hz), 7.01 (1H, d, J = 16.8 Hz), 6.99 (1H, t, J = 7.8 Hz), 6.88 (1H,
dd, /=17.8, 1.2 Hz), 6.64 (2H, br t, J= 1.8 Hz), 6.35 (1H, t, J = 1.8 Hz), 5.81 (1H, br s), 5.60 (1H,

bros). 3.84 (3H, s), 3.83 (3H, s): C NMR (75 MHz, CDCls) & 160.9, 156.9, 148.9, 144.7, 139.6, 130.3,
130.0, 124.9. 123.1, 118.0, 114.8, 105.9, 105.1, 101.0, 61.9, 55.4.

Z59 D (4)

T8 79%; Ry = 0.64 (EtOAc/hexane = 1/1); A3pA oAl HNR (300MHz, CDCls) & 7.41 (1H, d, J = 16.5

Hz), 7.23 (1H, d, J = 7.8 Hz), 7.07 (1H, t, J=7.8 Hz), 7.02 (1M, d, J = 16.5 Hz), , 6.86 (1H, d, J =
7.8 Hz), 6.70 (1H, s), 6.67(1H, s), 6.39 (1H, t, J = 1.8 Hz), 3.89 (3H, s), 3.87 (3H, s), 3.80 (3H,

$); C MMR (75 MHz, CDCls) & 160.7. 156.9, 152.7, 146.4, 139.6, 131.1, 129.6, 124.2, 123.1, 117.8,
111.3, 105.9, 105.0, 100.9, 61.1, 55.7. 55.3.

&l (5)

T8 68% R = 0.62 (EtOAc/hexane = 1/1); ApA HA}; H NIR (300MHz, CDCly) & 7.22 (IH, t, J=17.8

Hz), 7.05 (11, d, J = 7.8 Hz), 6.98 (11, d, J = 16.2 Hz), 6.97 (1M, t, J = 2.1 Hz), 6.92 (1H, d, J =
16.2 Hz), 6.77 (11, dd, J = 7.8, 2.1 Hz), 6.62 (1H, t, J = 2.1 Hz), 6.60 (1H, t, J = 2.1 Hz), 6.37

(1H, t, J=2.1Hz), 3.82 (3H, s); “C R (75 MHz, CDCl3) & 160.8, 156.8, 155.7, 139.3, 138.6, 129.8,
128.8, 128.6, 119.3, 114.8, 112.9, 106.0, 104.8, 101.0, 55.4.
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[0078]

[0079]
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¥ 1
NO Production
Compound
1 pM 10 pM
Medium(MED) 2,13 + 0.88***= (97.87) 2.13 + 0.88*** (07.87)
1 10490 + 2.39 (4.9) 67.42 £ 2.51%** (32.58)
2 101.20 + 4.12 (-1.2) 7215 £ 0.14*** (27 85)
3 108.50 + 1.72 (-8.5) 8858 + 2.40%** (11.42)
4 9535 +£3.01 (465 7319 + 6.34%** (26.81)
5 9292 +2.09(7.08) 75.08 £ 1.40%** (24 92)
LPS 9780 £ 140 (2.2) 97.80 £ 140 (2.2)

The results are reported as mean value = SEM for n=3. Statistical significance is based on the

difference when compared with LPS-treated groups (***P < 0.001). % Inhibition is based on

LIPS as shown in parenthesis.

¥ 2
Proliferation
Compound
1 pM 10 pM
Medium(MED) 10030+ 1.70 10030+ 1.70
1 102.0 £ 198 96.32 + 196
2 103.60 « 2.03 100.30 £ 0.43
3 102,50 £ 1.74 9987 + 145
4 98.90 + 0.60 96.87 £ 2.15
5 99.80 £ 0.09 93.11 = 0.83*%

The results are reported as mean value £ SEM for n=3. Statistical significance is based on the

difference when compared with Medium groups (*F < 0.03).
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Phoyunbene A (1) R!, R? = OMe, R” = OH
Phoyunbene B (2) R', R> = OMe, R? = OH
Phoyunbene C (3) R!, = OMe, R> = OH, R* = H
Phoyunbene D (4) R', R> = OMe, R* = H

Thunalbene (5) R!, R*=H,R*=0H
E92
0
: OFt
i)“CiEl
——
MeO OR?

Phoyunbene A (1) R, R*=0OMe, R =0OH
Phoyunbene B (2) R', R?=0Me, R* = OH
Phoyunbene C (3) R',=0OMe, R>=0H.R*=H
Phoyunbene D (4) R', R?=0Me, R*=H

6 R*=CH,CHCH,

I

ZIHSd 10-2016-0115127

RI

OHC i R?
'R.!

7 R R*=0Me, R?=0CH,CHCH,

8 R',R?=0Me, R = OCH,CHCH,

9 R!.=0OMe, R*=0CH,CHCH,, R*=H
10 R, R*=0Me. R*=H

1 i 2 _
Thunalbene (5) R'.R*=H,R’=0H H iy R = OCHERCH;
CHO ﬂ
RJ
12
R“
13 R, R% R*=0OMe
14 R, R4 R*=0H
15 R, R?=0H, R*=H
10 R, R?=0Me, R*=H
16 R, R*=H.R’=0H
E=[3
CHO CHO CHO
K,CO;4
K,COs, Mel allylbromide LAH
_—— _— _ %
HO OH DMF,-10°C  MeO OH DMF, it MeO OR* THF, 0 °C -1t
3h 1 h 1h
12 17 (39%) 18 (98%) R*=CH,CHCH,
Q
OH Br p—OEL
OEt
PBr,. CH,CN P(OE1),
—_— = —_— =
MeO OR* 0°C-rt.3h MO OR* xylelleehrel' lux MeO OR?

19 (98%) R*=CH,CHCH, 20 (97%) R* = CH,CHCH,
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ED4a
CHO CHO CHO CHO
OMe R! R! allyl bromide 1
BCl; K-COy, Mel K.Co ¥
—_— - 3 23
CHICIE, 0 UC 2 DW. rt 2 DW. It 2
Me “48h L 12h R Ih R
OMe R} R’ R
13 21(99%) R, R?=OH,R*=0Me 22 (45%) R!, R’= OMe, R>= OH 7(97%) R, R*=0Me,
15 RL,R’=OH,R3I=H  23(73%)R'=0Me,R*=OH,R*=H R*= OCH,CHCH,
16 R!, R'=H,R2=OH 9 (98%) R' = OMe, R*=H,
R2=OCH,CHCH,
11(98%) R, R*=H
R*= OCH,CHCH,
EM4p
CHO CHO
0].[ EOM-CI OMe OMe
__DIPEA K1C01, Mel Dowex
“CH,Cly 1t MeOH, rt
Lt OEOM Drlvleh B OEOM gp OH
OEOM OEOM OH
14 24 (89%) 25 (98%) 26 (95%)
CHO CHO
allyl bromide OMe OMe
DIAD/PPh, K,CO;, Mel
4’0 A
THF, 0°C-2h oH DMEF, 1t OMe
1h OR

OR
27 (60%) R = CH,CHCH,
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=4
0
\E,,OEI ] N
OFL -
HC R?
OHE _ N R!
Tk 5 THE0°C-30min 0 % LS
MeO 0 . N . reflux, 1h
g 7 R',R*=0Me, R* = OCH,CHCH, RS
8 R'J. R?= OMe.’R-‘ =0CH,CHCH, 1 28 (93%) R!, R? = OMe, R? = OCH,CHCH,
9 R,=OMe R™=QCH,CHCH R°=H 29 929%) R, R?=OMe, R = OCH,CHCH,
o e Ll 30 (97%)R', = OMe, R? = OCH,CHCH,, R*=H
11 R,R"=H,R*= OCHQCHLH-_; 31 (931_]/") Rl. R.2 = OMe. RS =H
32 (98%) R!, R*=H, R? = OCH,CHCH,
K,CO; /Pd(PPhs),
MeOH, 60 °C
6h
Phoyunbene A (1) (67%) R, R? = OMe, R>= OH
Phoyunbene B (2) (69%) R!, R? = OMe, R* =OH
Phoyunbene C (3) (68%) R!, =0Me, R”2=0H, R*=H
Phoyunbene D (4) (79%) R, R? =OMe, R*=H
Thunalbene (5) (68%) R',R*=H,R*=0H
ZH5
120 -
Q
wvi
3 100 -
(]
1
O 80 -
pd
T 60 ®
6 o
B 40 -
) -3
= 1|
£ 20 A A
2 -5
0 T
0.1 1 10 100 1000

Concentration pM

IC,, values (uM) 1: 17.68, 2: 28.92, 3: 71.14, 4: 37.17, 5:77.23
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