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Chemoselectively Synthesis of Resveratrol Oligomers

Li, Wenling* Li, Teng Yang, Yuhua
(School of Chemical and Biological Engineering, Lanzhou Jiaotong University, Lanzhou 730070)

Yang, Yadong

Abstract Resveratrol oligomers are a class of plant polyphenols which are formed in nature by oxidative oligomerization of
resveratrol catalyzed by enzymes and have received considerable attention of synthetic chemists on account of their structural
complexity and diverse biological activities. The biomimetic synthetic strategy based on the oxidative coupling reaction has
been extensively studied over the past thirty years, but the lacks of regio- or stereo-selectivity impose restrictions on its uni-
versal application. Recently, The synthetic efforts on the diverse skeletons of these oligomers through novel and effective cas-
cade reactions has been a hot research topic and have achieved dramatic success. And they were mostly focused on the synthe-
sis of racemates and the asymmetric synthesis research on these oligomers has just started. In this paper, the progress in the
chemical syntheses of resveratrol oligomers in recent seven years is reviewed in detail and the future synthetic trend of oligos-

tilbenes is also prospected.

Keywords resveratrol; oligomerization; chemoselectivity; total synthesis
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PR FENE 2 I A R Y 1305 1y 4-HUEZER
LR AF R 1R 131, 7E0% Py-r-Bu fiEAL T AL TE
JRA TR 125, 5 T BBrs & ALY, R4 T
viniferifuran/amurensin H (109). BRI &%, (HE~
RIFANBLAL

1.3.4 Chen /> 48 &
shoreaphenol (10)

Chen %122¢¢ 2009 4 5 Nicolaou 2% & 1E e ht A1 3
MR 1R 5T eSS G, T 2012 KA
T Kim /N RIS, (HIRLT Kraus N J7IE, Jl07
B4T T malibatol A (109)5 shoreaphenol (10)% AT
9%. W1 Scheme 15 fi7s: R OIGTERTAAR 133 150555
FEAS FCARF N A5 2R, P IBX A A0 A B — 05 FE I
134; 134 & BCL s £eVEI LR 5, BeE 5 W E R AE
Fe Ak F I B 5 & 2 Mitsunobu N, AE =55 ik

A& malibatol A (109) 5
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HWE131; AR5 AE AL LITMP 4L R, 131 (%A1 Il &R
1k, FAE p-TsOH 1EH N W B — 2 T /K B AR W
126. # 1 2K Chen /NH K43 T W Friedel-Crafts 27 [¥)
R T B0 5 W o b 2 S AR IR B e 21 4. RISE
NBS/NaOH #FAT 28 LM XU A A AR 1% 127, AR5
7E BBrs A6 FIERCLIOH, (R 2 FE IR ORGPt A3 2R
SR malibatol A (109), /5% PDC Z Ak J& BRI Al & Ak
shoreaphenol (10).
1.3.5 Chiummiento /JN484 5%, anigopressin A K A4
144

20124, 2 KA Chiummiento /N2H P BL R AR 1132
PE 28 anigopressin A (110) 44 & HAx, 2341 )L
POANF G e 26, B Ia T 110 (2R 144.
1 Scheme 16 Ji7R, 5G] HLIT) 3,5- 58 5L 8 F R F R
(135)th e, LMACHIF AL B 20 & Rl T D7 250 136, 28
J5 57K 4 137 3E4T Sonogashira A8 X AREL N, 193]
IR LM 138; 138 LMARHN 531 N IR S W B o B v 1]
PRIAC IR IEIRIE 139; F 5. 140 7£ PdACI,(PPhs),
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BilikE
MeO. MeO. OMe
\N/ \IL/ \N/ O
\N*P:Nfl"“’fN:PfN/ (1) Ar'MgBr . 1) BCly
% /,\\l\ ,\\l NN (2) IBX ) Ar20H2X NaH
SNeb—N O or Ar?CH,OH, PPh3, DEAD
/ AN
N
o__Ar o] Ar' = 3,5-(MeO),C¢H
— P,-tBu P OMe , (MeO),CeHs
I —— 133 Arc= 4-MGOCGH4
Ar' Benzene 134
) Reflux Ar'
MeO o)
OMe AP
MeO MeQO O O /
= 1
O (1) LITMP & Ar NBS, NaOH
OMe N @ 2pTsoH T
(1) MnO, O O
(2) 1.0 mol/L BBr3 Br Me
13 -78 ~-50 °C
126
OMe
MeO
Me o MeO.
MeO
CrQ) @
OMeP B AN Q
o) 4t-Bu
7 170°C
OR
malibatol A (109) R = H, p-OH
O OR PDC l: ) Yo
1.0 mol/L BBr3 125 R = Me shoreaphenol (10) R=0
oM 13 0°C~rtL~111R=H
- - Scheme 15
Scheme 14
MeO,C MeO,C OMe MeO,C MeO,C 0
PdCl,(PPh3), oM
(1) NIS, MeOH | Cul, DIPA, DMAGc / ©
2) Mel, K,CO
OH ) 23 OMe }@OMe OoMe !
135 136
137 139
MeOZC OHC
OMe OMe
PdCl,(PPhs), (1) Et-Py, THF
NaHCO,, DMF ) DIBALH (2) cat. I, DCM
OM
2) Dess-Martin - +
Perlodlnane BrPh3P/\©\
OMe
143

HO)ZB\Q/

141

demethylation

—/—— 110

Scheme 16
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AL I HEAT Suzuki A8 AR BABTEL ) 141, K 141
T I EE4: DIBALH 14 J5Uf Dess-Martin 0169 0 2 WY
FeAb R 142, BJSAERL B, FEF R, SR 143 &
Wittig i A0 S BIGE A 1R S 4 A, & R A YRR A
anigopressin A 144. {H 144 7EARAEN 2 B 3EAL R A
AFa s, BrLL Chiummiento /N4 & & % 15 3| K 4R
anigopressin A (110).

14 Pan HAR/NMEEREE SRR EEEMHIIE
BAE_ERY)
SR C i TR ANIVINE IS AVl |

pauciflorol F (8) &4 4t 11 2 55 e 454 1 B A AR 1
Sk rh A4, Pan 5 She [FIRFFFT/NLPIAE 2006 4F 1 4R
T ()-8 4Bk, 4k Snyder NHUPSR I ARHE 4 BL
Flg, AT ()-8 MAFEIRY 4, 5 LNV 2 451
FY). N 2 KPR T A Y, KA
() fa 4 R A I BR AR HEAT T ()-8, ()-8, (—)-8 LA
VI E BE T

1.4.1 Pan 5 She J~484 A (= )-pauciflorol F (8)

4 Scheme 17 7R, 2006 £F %00 K241 Pan &5 She
ANPULL 3,5 AR R S (145) O JEURE, 45 0) A
LR IG AT R VA B IE 146, 25X 146 AT
NBS R85 PCC ARl 147; 147 51 145 7GR
AT 4G, T2 Luche W38 J5URIEAT 21 DG F v ] {4
148; SR )5 H 5-endo-Heck K 5 W v A #4) 55 efi B
B LAY 149 S INEUE IR K 2 AL R

L, IPYCA T RARTFH(E)-8 (8 2 R 21%).
CHO OMe
Rl (2) PCC
MeO OMe e OH O
145 146 oMe
OMe
OMe (1) 145, KOH
Br — OMe
(2) NaBH, Br
CeCly- 7THy0 OMe
MeO O |
S MeO
OMe O
147
MeO
OMe(1) PtO,
Pd(OAG), H,, KOH
PPhs (2) BBrg
@0 O 0
MeO

paucifloral F (8)

Scheme 17
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1.4.2  Sarpong /)~ #84A(+)-pauciflorol F (8)

2009 4F, 3£ [ (1) Sarpong /NPl I IRAR 2K L0
IR CRAE PA A FIEEA T 1K) Heck FMb MY, 2500
T HRIEE IS, B Pallidol ORI/, BEJSABA1E
BE SRS Y ] T+ (2)-pauciflorol F (8)) & ik, HLAH T 1k
D, n Scheme 18 Pz, K LM 150 5ARRACK HIE
151 7£ Pd(OAc), {EH F#ET Larock ¥4k, 111
el AL 4 149 15 1525 SRJ5HF 149 BREMNAIL R, 153
PR AR cis-78, Bt 45 1F R 1 22 ) S A A %
3 ZITHI trans-78, T/E o\ a-F2 0k 4Bl 153; 16
BBr; AT R A2 T2 6 13 D v i 15 25 R AL
N, 13BN HERSY T ()-8, FAha] FnE s - stk
5 N 4, HIIER trans-78, $5c)5 i FHSEOR 4
BT ()-8 3 2L BEE 25%).

MeO OMe

Br
151
MeO 150

cat. Pd(OAc),
NaOAc, n- Bu4NCI

MeO 81%
OMe
OMe
Bt O‘ O
MeQO
O 149

H,, Pd/C|78% Hy, Pd/C, KOH

MeOH EtOH/EtOAC (V:V = 2:1)

87%
MeO,

O OMe
OMe
Wessees

o trans-78

BBI’3

(10 equiv.)| 35%

BBr3 (10 equiv.)

10% (z)-pauciflorol F (8)
0

OMe

Scheme 18
1.4.3 Yang /404 A(=%)-pauciflorol F (8)Z& H £
#
2011 4, EEM Yang /NAUERH AT Pan 5
Sarpong /)N K S R R A S N TIRULE B i ) SR
T EIE S b AR LR P BRIEAG R B0 05
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Fetk 2 VoK 58 (£ )-pauciflorol F (8) & HAMIMI &
B 40 Scheme 19 iR, 3,5- - AR KL ZE Z Wi (154) 58 5
W 145 KA SRR G, A2 U £ 2K W 155 75 TFA Wik,
fe e R AR B AR ()44 156; 7R Rk 156 1 4-
TROK R BEAT a- 95 AR 1 RO A A AR R
Pd(dba);/DIBPF/KHMDS (141 L H A 57 1) 37 A 3% £
PERAS i AR, BRI Y) trans-78 45 2k
A S BV R] AN A5 21 ()-8, FFFE T3] LA R £
8 [l

MeO OMe

'V'eo CHO
145 OMe TFA

NaOH OMe
OMe
O OMe < : :
OMe

Pd(dba);, DtBPF

KHMDS (2.2 equiv.)

Dioxane, 75°C
7%

BBI’3
149 + trans-78 —> ()-8

(1:5)
Scheme 19

1.4.4 Heo /2B 33 ARG m%(+)-pauciflorol F (8)

2011 4F, Yang /NHAFH Pd AEAK B IE-0- 55 HEAk [
M. 5¢ (£ )-pauciflorol F (8)% Bl [HII, Heo /N R
JHARIRI R SR, JRAZHEAT T ()-8 R IRANKI IR A At
GO AATE AL T 05 HeAb SON45 P, A 156 S5XR
ZKHEEE PA(OAC),/X-Phos/NaOr-Bu/ THFE & W 1A %
135 trans-80 IR 48 =2 T 91%, AEXTWUEREER T

1, #RJ5 Heo Z528F AL 5 1) o- %J@E@cfirﬁ%ﬁ,
286 IR MVITER T (+)-8 IAKIIRA K, BICR K 33%.
U1 Scheme 20 7R, 5G4 3 A0 NI Bl ) 44 159;
P EEE R AT 159 O3k £ ML BE R, 5 R
R-(+)-156 (>99% ee)EARAL G M5 S R AR R R
X YRR HE g S N, DA S ) SE AR GE B (erans @ cis =
20 DAER N (+)-80, o E R B B F O 1 T
FERAR G AR (+)-(8).
1.4.5  Flynn /N E T3 #54E s (+)-pauciflorol F (8)5
(—)-pauciflorol F (8)

2013 4, Flynn /NP DUBATTE403E 5 1) MeSOsH f#
PRI Tk IR e i 475 1) Nazarov FEAE Ry BN, A
SRR T ()-8 FI(—)-8, FEHAUE T /e AT fe Y.
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OMe BrOOMe
OMe

(1.5 equiv.)

trans-80 + cis-80 +
Pd(OACc), (4 mol%) (91%) (4%)

X-Phos (8 mol%) 149 + 153
115 s NaOt-Bu, THF (2%)  (3%)
80°C,3h
MeO,

O OMe | okes yeast MeQ,
OMe a-D-glucose OMe
1 mol/L NaOH OMe

R-(+)- 156, >99% ee

buffer (| pH 7.2)

(6] 40°C, 2d

159 94%
(prepared in 3 steps)

@

Pd(OAc),

X- Phos

NaOt-Bu
89%

(+)-80, dr > 20:1 (> 99% ee)
Scheme 20

1 Scheme 21 iR, —¥RARK Z45(160)7E %8 WV H1 58
THBR—2>F HBr, 4ki5 =A% 5 il 4 1 TP E v
Ptk Aux' -H (I, 73 2158% 161a~161e(7 % 87%~
91%); "EA5 S 3,5-  FVARBE 2K P L SUEA T3 B P 1)
G SN A 185 e 45T 162a~162¢(7 FE 47%~T3%),
B 162a~162¢ 7EFREN Nazarov K e v 444 15
B L 163a~163¢(/" % 79% ~94%). K5, N H
LiNPh 71X 163a~163c¢ 1 [FIWE M i Fic AR 2E4 738 Jit
B, FFBIAR N SR R-(—)-156 5 S-(+)-156 (>
95% ee). B JriK M5 Heo /NI K N—ma-
ﬁﬁwc HERERN, 2GR T (—)-8 5 S-(+)-8,

N SR B A E) 28%.

1.4.6  Sun -+~ 28 & AR ( £ )-isopauciflorol F (31),
(%)-quadrangularin A (4)%(=)-pallidol (5)

2011 4§, Sun /NPT R ILI % 2 TR BF;
Et,O #E 1k 1) Nazarov FR b 772 2 B 45 ) 84
(%)-isopauciflorol F (31), (£)-quadrangularin A (4)}%
(£)-pallidol (5)[1J 55 . 4 Scheme 22 fior, — 5 Ll
164 L7 7 165 (1) Wittig-Horner W JE i Z-166 55
E-166 [IIREY; &/RE 166 1IN S A 1A TG 754 55
B 1E BF5+EtO 4K 2E 1% Nazarov ML= 85, Eéx
BBr; EL#E2 FILREORI R nf 43 381)(£)-31. 45, &l
M 83 FH NaBH, it Ji¥ikdk, 1 In(OTH); AT SRIZ X
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C 0en oL Do o)
Oé/\N Ph O%N i pr %\N ""IBn
\ \ |
Aux Aux? Aw
~3
Br Aux
g, (1)KOH, Et4NCI, DCM If
(2) CuSO4-H,0
1,10-phenanthroline
MeO OMe  Aux'"3H, toluene MeO OMe
160 161a ~ 161c

MeO MeO
®/OMe D/OMe
OMe LiNPh  OMe

(1) e-arylation

N [

Aux' (2) demethylation
MeO MeO
o]

163a, dr = 46:1 R-(-)-156, 96%, 99% ee

(1)Pd(PPhs),
BusSnH
(2) CuTc
3,5-(MeO)PhCOCI
o)
162a ~ 162¢
MeO MeQ

OMe O OMe
LiNPh ~ OMe (1) a-arylation

03 (2) demethylation (*r8
“AUX ’

MeO
o} O

163b ~ 163c, dr= 20 ~ 42 S.(+)-156, 84%, > 95% ee

Scheme 21

MeO OMe tBuOK
O toluene
Me
MeO.
° (0]
MeO I OMe

(1) BH3-THF

(2) NaOH, H,0,
N328203

35
BBr:
s E» (x)—quadrangularin A (4)

168

86
BBr-
s L. (#)-paliidol (5) BBy [ (t)-palidol (5)

Scheme 22

ARV AR B BE 167; 167 2245 T 1 mCPBA %Ak
Fl KOH f#1L[f) Ramberg-Backlund % W 1535 E-35, 2R
E-35 1) F LR CR A 0T R4S 20 ()4, B Jm, BT
E-35 % Friedel-Crafts feeAl [ N H A 86 MRk
HEAF T, BTk 35 BTN S8R90 O S AR
BRERIE 2 A R AR 0% 168, ‘& 1E BBry /EF F—
WA E)-5, TAE AICL {4k T 7 /541586, 1 BBr3
R AT R(£)-5.

Chin. J. Org. Chem. 2013, 33, 2443~2459

© 2013 Chinese Chemical Society & SIOC, CAS

1.4.7 Heo /404-A (% )-lactevirenol A (178)
2012 4E, Heo /MNHPE 58 (4 )-pauciflorol F (8)F]
NG R IG, X T RARr R IE S 2 P
T EBRWI(E)-lactevirenol A (178) ) T IR 4 A i 571
i Scheme 23 Fi, HHRAAAE LG 169 K, L 2- 1k
FERTNRT0) LT 45 A N AT Suzuki-Miyaura {5/
MG A 8 RN, AERGE 171 8 171 TR R
PEAKIBHORIRIG, FaRaib Ay Weinreb BEI% 172; &
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L A F) 173 IS 200 174 )5, 3t—25 175 347
e BIRSE, WUR 75 21 DB ¥ (1 DU 0 JE 1 176. 70240 %
Fh I N 4E )5, #ie ] p-TsOH 4k indha] 120 C, fiE
W —5 KA MK/ F W Freidel-Crafts %edefb s W, LA
A3%1 P R AF BN e X7 177, B R AR, I
ALL 9 W, 12%M10 577 2 58 (£ )-laetevirenol A
(178) )T K45 k.

2 ZE5RE

LR LR, ARPBREME N R ORI
R R AR, G807 A B BT VR DR A 7 Jey BR A

Br MeO
MeO Pd(PPhs)4
N, cHo _ Cs2C0s
MW, 150 °C
OMe B(OH)z

169 170

OMe
" Jo W
CIiMg OMe
\ ‘ O THF
MeO ‘ N 173 MeO
OMe OMe
O 0 THF O o) OMe
OMe OMe

MR T HNH, ey A A P 5 sk —
ZRIBIECR TBIHARL. Snyder S04 FATE A HE
REAR R (A0 7 15 iy TS T4 A H R, i
Nicolaou 2 [ 55 H Bl FR LR AR SR MU O AS RS R B 1k
WG R TN RGER. EIE, AHSCAX PR K
WFFUIIR R A WIRGE 2, 8 & IR IR P 45 /AT
=, ARUTFEARAMEE. Rk, H AT A AL
SRR IASK AR B BT i, e T4 i SR i R v
DIBRAE FEME R AR FEVE, LME S R 2 2RI RAR
HPTREACERY), A e IR A REAT HA RAOC R AT AT,
HEBIILSEANHT 25 W 10 SRR Jig

MeO i
MeO ‘
CN

OMe 171

(1) NaOH

(2) MeO(Me)NH -HClI
BOP, DIPEAI

172 174
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MeO
MeO O OMe HO
BBr, O OH
—_—
MeO MeO ‘ O
T e e
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L
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Scheme 23
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