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AT 1
88ty 12 ®A|EE 3,5-dihydroxybenzoic acid® Bl 38H4 72 ®A|= Piceatannol e $Hd8lE WHE
3lst2] 582 F A= diethyl phosphonates F7H3}stE2 3}o] Wittig-Horner W02 3} 68 Ax A
He RS BEHo= e WY,
g5t 1

0. OH
HO OH
g‘]:?'sl-)\l 5

PO|(OEY),

g‘]:ﬁhkl 6
BnO
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=N /Y ogy
BnO =

AT 2

Al 18l oA, 7l stea 7 IFES Fdste WHS s1e4] 59 benzylated vanillin 7] Wittig-
Horner WHS-Al 6 G2 NalE @712 AR838te] THF &ull slollA 1AZHEQE S-FAIA &4 602 EA|HE
(E)-stilbene 3}3HES 99% &7 1009 Edt-A Aeixoz YPHA st S SO 3te WH.

g Al Al
ygel Al 49

B oo g 9 3otg s el E Piceatannol® /A E AWM o E 3 5-dihydroxybenzoic acid &+
EZ5E Wittig-Horner 952 X3t 679 dtgo2 Mexozg Egdx-28d HAE Piceatannols 3L
& d3dste e sl gk Ao,

I

PiceatannolS 73t A3 oA=& [oFe3]x], 1999, 43, 233] & zt:= E24 24 th3t (Rheum undulatum)
myj g o]t} [J. Nat. Prod., 2002, 65, 820]. 719 FAHLHEL Wittig-Horner [J. Med. Chem., 2003,
46, 3546; Synth. Commun., 2004, 34, 1489], Heck [Tetrahedron, 2004, 60, 5563] % Suzuki [J. Org.
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ol AAAE e/ AAEE GHE 2. Piceatannol S M2 A Aol A wEHA A Y 2HAN FF
Al 1 kgoll A FEARE 0.3 g% ol do A Eals JEO2A Piceatannol® FH2 Aol Bd aF¥
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kg g B ERRAAL WS 5] F 1A Hojst

(% 1
entry reagents base equiv. | ivent” time(h) yield(%)(6:9)b
1 5 Nall 2 CHyCl, 10 10(100:0)
2 5 Nall 3 CH,Cl, 24 30(100:0)
3 5 NaH 4 CHCI, 24 60(100:0)
4 5 Nall 6 CHCl, 24 92(100:0)
5 5 NaH 6 THF 1 99(100:0)

6 5 t-BuLi 1.6 |CHCl, 0.5 35(100:0)
7 5 t-BuLi 1.6 THF 24 -

8 8 NaH 3 THF 24 <10(100:0)
9 8 NaH 3 |cucl, 24 <10(100:0)
10 8 n-BuLi 1.6 |CHCl, 4 30(67:33)
11 8 n-Buli 1.6 Benzene 4 <10(50:50)
12 8 -BuOK 1.6 DMF 4 <10(50:50)

“ Distilled solvent. All reaction conditions are refluxed under N, atmosphere.

’ (E)-and(2)-stilbene ratio was analyzed by the integration of H MR methoxy

group (trans; d 3.95, cis; d 3.64).
% 1A= dEe TR/ (382 59 8)o & 979 TR/, &, &y E RESAI] dis A= (38 6
I 99 & 2 HE&Es HAgFEt. BEEE9 FFNA phosphonate 33E  (343FA 5, entries 1-7)°]
triphenyl phosphine 3}&E (3}8H2] 8, entries 8-12) HU} thAZ €534 83 ETdA-MeAo] Eqtt}.
7]+ NaH (entries 1-5, 8, 9) AF&A] ¢-BuLi (entries 6-7), n-BuLi (entries 10-11) 2 ¢-BuOK (entry
12) B} £9ka1 Nalle] 352 695 (entries 4-5) dwi7} 74 Fdt)h. Svll= CHLL, €= (entry 4) 244
7 "hSo A 9299 &R 1009 ETA A AAAHS B or) THE €] (entry 5) shellAE 147 <toll 99%<]
FE3 100% ETA Ouﬂ AEdE BoEr. 33 6 (Ed2) 3 384 9 (A2)9] Fx2 9 H[ELS methoxy
159 H MR ol A 2] chemical shiftoﬂ wE integration®® 3}HTF. ETA 3HEE (348H4] 6)2 d 3.9590] 4]
el Al 33 (848h2] 9) 2 d 3.64004 YERAT
ol ¥ WS 517 AAld o o5l U= FAEA Arstazr ok, o, 7] AAlde 2 AEE oA
3 AY B 2 ago] WUt o]Evto R IAHEE AL oy,
A Ao
Ao 1
3,5-dihydroxybenzoic acid (8}sh2] 1)25-F 3}sh2] 29] A

A 797 oA 3,5-dihydroxybenzoic acid (2.0 g, 13.0 mmol)E Y3l acetone (80 mL) S FH7}sle] =<
t}. Potassium carbonate (11.0 g, 78.0 mmol)E X7} 3 & 30 &9 A2oA WFAIZI & benzyl bromide
(4.8 mL, 41.6 mmol)= Wil 24413k F<¢F 60T oA &F Ak, A2ox A7 & ¢ S7 sto] vl A
Asta & F7kstel 84 F& ethyl acetate(50 mL X 3) & FEETh. T4 NgSO,2 A% o7 shar &)

= A A3 3 column chlomatography (EtOAc:Hexane=1:9)Z ¥g] &to] &}k 1A 237 33tE 25 A},

il

T8 1 5.30 g, 97%

Ry 0.50 (EtOAc:Hexane=1:3); mp 49-51T; H NIR (300 MHz, CDCl3) d 5.05 (4H, s, benzyl CH;), 5.33 (2H,
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s, benzyl CH,). 6.79 (1H, t, J=2.3 Hz), 4-H), 7.03-7.18 (2H, m, 2,6-H), 7.24-7.42 (15, m); C MR (75
MHz, CDCly) d 67.19 (benzyl CHy), 70.59 (2 x benzyl CHy), 107.37 (C4), 108.73 (C2.6), 127.43, 127.82,
128.06, 128.36, 128.65, 128.80, 132.17, 136.07, 136.56 (C1), 159.88 (C3,5), 166.24 (C=0).

spepy 2298 58 39 G

da E971skel A sheka 29] Bt (

—

.5 g, 3.5 mmol)E THF (20 mL)o] =<1 & LiAlH, (0.2 g, 5.3 mmol)

t}. kS8 7)o] B (30 nl)S 0ColA 2 Celite®545 & o 73k
. F718m =S brine (50 mL)o.® HNo|FE F R )gS0,2 Axs)

i o3} gk, fulE A AE T column chlomatography (EtOAc:Hexane=1:5)2 ¥2] 3fo] Mol =7 3}
3 S BAG.

4 1 1.0 g, 88%

il

0ColA Ba 2A 75 AeoA] o
% diethyl ether (40 mL X 3)2 F&

rﬁi‘ e

R

Rr 0.21 (EtOAc:Hexane=1:3); mp 73-75C; 'H NMR (300 MHz, CDCI;) d 4.61 (2H, d, J=4.5 Hz, CH.0H), 5.02
(4H, s, benzyl Cll,), 6.53 (1, t, J=2.4 Hz, 4-1), 6.60 (2H, d, J=2.1 Hz, 2,6-H), 7.33-7.39 (10, m);
“CNIR (75 MHz, CDCIy) d 65.63 (CHOH), 70.36 (2 x benzyl CHy), 101.49 (C4), 105.93 (C2,6), 127.74 (4 x
€2 ), 128.22 (2 x C4' ), 128.80 (4 x C3' ), 135.97 (2 x CI’ ), 143.57 (C1), 160.28 (C3,5).

Ao 3

sleha] 30 R RE] 382 49| AU

3}tk 39 3gE (0.03 g, 0.09 mmol) ¥} phosphorous tribromide (0.03 mL, 0.29 mmol)E 0C A 3d}olA
acetonitrile (3 mL)&wjoll ¢l 3 jce bathollA 2A13F nut A|AFETH, WES-E-S Ab2o A 347 1wk A|7)
T 7tsE dlo] fME AASL B (10 mL)E 21 diethyl ether (30 mL X 3)& %3+ % brine (10 mL)

2 A3 F Nap,S0,= Ax o3 3o}, &S A A% $  column chlomatography (EtOAc:Hexane=1:4) = ¢

& 0 0.035 g, 99%
R 0.79 (EtOAc:Hexane=1:3); mp 63-65TC; T NIR (300MHz, CDCl3) d 4.40 (2H, s, CH,Br), 5.00 (4H, s,

benzyl CH), 6.53 (I, t, J=2.3 Hz, 4-H), 6.62 (2H, d, J=2.1 Hz, 2,6-H), 7.31-7.41 (10H, m); C NMR
(75 MHz, CDCly) d 34.00 (CHBr), 70.45 (2 x benzyl CHy), 102.40 (C4), 108.37 (C2,6), 127.80, 128.31,
128.84, 136.78 (C1), 139.96, 160.20 (C3,5).

Ao 4

sheba) 425 3heh] 59 A

s}t 49 32 (0.67 g, 1.75 mmol)& xylene (10 mL)el 591 & A4 5}01]*1 triethyl phosphite (0.54
ml, 3.1 mmol)& FH7FSRa 10417F FQb 140CAA i Ah §ujs
(EtOAc:Hexane=2:1)2 %7 3} £l Axol 22 313E 55 AL},

3 %  column chlomatography

éé
ji
0l

FE 1 0.71 g, 92%
Ry 0.50 (EtOAc:Hexane=5:1); H NMR (300 MHz, CDCls) d 1.24 (6H, t, J=7.2 Hz, CHy), 3.08 (2H, d, J=21.6
Hz, PCH,), 3.97 (4H, g, J=7.4 Hz, OCH,), 5.01 (4H, s, benzyl CH;), 6.51 (1H, d, J=2.1 Hz, 4-H), 6.55

(2H, d, J=2.4Hz, 2,6-H), 7.34 (10H, m); “C MR (75 MHz, CDCl3) d 16.83 (d, J=0.08 Hz, CH3;), 34.38 (d,
J=1.83 Hz, PCH,), 62.48 (d, J=0.09 Hz, OCH.), 70.28 (benzyl CH;), 101.14 (C4), 109.21 (C2,6), 127.70,



[0059]
[0060]

[0061]

[0062]

[0063]

[0064]
[0065]

[0066]

[0067]

[0068]

ZIHS3d 10-2010-0009664

128.16, 128.76, 139.90 (C1), 137.00, 160.01 (C3,5).

i

Alel 5

s}eh 5EHH steA] 69 AdHH

3}sha 59 3}gE (0.30 g, 0.68 mmol)E dry THF (10 mL)o] =<1 ¥ ZHAEFL 7|54 NalH (0.16 g, 4.09
mol)E 0CAA H7Fsta F2elA] 30&7F wykgit}, o] dkg-Ed 4-b
g, 0.82 mmol)E YolFi 1AZHESt 70-75CE 37 Atk ¥h-§ ¢4 % ice bath 3follA] IN HCl (4 ml)E&
Yol pli=3-4 J== 9t & Celite®545 2 oela ¢t sFstke] &vlE AASH. o37]d & (20mL)S H
7}V&kar CHCl, (30mL X 3)E 333+ & brine (10 mL)E R F4= N

(EtOAc:Hexane=1:10)2 ] 3}

& 0 0.36 g, 99%

Ri 0.70 (EtOAc:Hexane=1:2); mp 73-75C; H NMR (300 MHz, CDCly) d 3.95 (3H, s, OCHy), 5.06 (4H, s,
benzyl CHy), 5.16 (2H, s, benzyl CHy), 6.52 (1H, t, J=2.1 Hz, 4’ -H), 6.74 (2H, d, J=1.8 Hz, 2’ 6’ -
), 6.87 (2, d, J=10.5 Hz, olefinic H), 6.96 (2H, br s, 5,6-1), 7.05 (1, d, J=2.4 Hz, 2-H), 7.36
(15, m); C NMR (75 Mz, CDCly) d 56.35 (OCH;), 70.42 (2 x benzyl CHy), 71.31 (benzyl CH,), 101.56,

105.85, 109.68, 114.20, 120.10, 127.06, 127.44, 127.74, 128.06, 128.76, 128.80, 130.91, 137.08,
137.21, 139.79, 148.34, 149.94, 160.30.

AAld 6
g}atal 6o B RE| Piceatannol (3482 7)o shAdHH
3}sta 69 3gE (0.10 g, 0.19 mmol)S EA E¢7] 3tellA CH,Cl, (10mL)ol] &33F & -20C 3s}oll A boron

tribromide (1.0 M solution in dichloromethane, 1.13 mL)& A]A3] H7}st 1A7F B wHE & 220
Al sk wgk AlFEY. HES T & (2 mb)S 0C3slellAl A3 "7F A0, 208 A= wdk kd

sl &mjE AlAZT. 8N F& ethyl acetate (10 mL X 3)E FEFI}L F4 Na,S0, 2 AFe F
oJ skt &ujE A ASI column chlomatography (EtOAc:Hexane=1:1)E g o] M A =74 33E 7

(Piceatannol)2 4Utt.

& 1 0.023 g, 52%

Re 0.47 (diethyl ether); mp 228T dec.; I NR (300 MHz, acetone-ds) d 6.31 (1H, t, J=2.1 Hz, 4'-H),

6.57 (2H, d, J~1.8 Hz, 2',6'-H), 6.82 (1M, d, J=16.2 Hz, olefinic H), 6.83 (1H, d, J=9.0 Hz, 5'-H),
6.90(1H, dd, J=8.4, 1.8 Hz, 6-H), 6.95 (1H, d, J=16.5 Hz, olefinic H), 7.10 (1H, d, J=1.8 Hz, 2-H),

8.15 (4H, br s, OH); C NMR (75 MHz, acetone-d;) d 102.12 (C4'), 105.21 (C2',6'), 113.25 (C2), 115.71

(C5), 119.52 (C6), 126.23 (olefinic), 128.78 (olefinic), 130.05 (Cl), 140.17 (C1'), 145.24 (C4),
145.27 (C3), 158.64 (C3',5').
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