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INTRODUCTION 
 
D+><F(@+#)ULK+=#A%+<(+A#YDP6Z#>C+#QL9%C),G<FA#)H#
FE+# =)C*>&# *+F>Q)&(<# %C)<+AA+A# (=# >+C)Q(<#
+=@(C)=*+=FA# YIE>=<+# +F# >&"# .[1[Z2# >=,# FE+L# E>@+#
Q++=#C+<)K=(V+,#>A#%&>L(=K#>=#(*%)CF>=F#C)&+#(=#FE+#
(=(F(>F()=# >=,\)C# %C)KC+AA()=# )H# @>C()GA# ,(A+>A+A#
AG<E# >A# (A<E+*(>9C+%+CHGA()=# (=NGCL2#
>FE+C)A<&+C)A(A2# >=,# (=H&>**>F)CL# (=NGCL# YI&+*+=A#
+F# >&"# 34442# B+LA+C# +F# >&"# .[[[2# M>*>KG<E(# +F# >&"#
.[[:Z"#]U>*%&+A#)H#DP6#>C+#AG%+C)U(,+2#EL,C)K+=#
%+C)U(,+2# >=,# EL,C)UL&# C>,(<>&A# Y^>&&(W+&&# +F# >&"#
.[[[Z"######]&(*(=>F()=##)H###DP6###(A####%C)@(,+,###QL#
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+=VL*>F(<#>=,#=)=+=VL*>F(<#*+<E>=(A*A"#7>FGC>&#
+=VL*>F(<# >=F()U(,>=FA# (=<&G,+# AG%+C)U(,+#
,(A*GF>A+2# <>F>&>A+2# >=,# K&GF>FE()=+# %+C)U(,>A+#
WE(<E# <>F>&LF(<>&&L# ,+F)U(HL# DP62# WE+C+>A#
G==>FGC>&# =)=+=VL*>F(<# >=F()U(,>=FA# >C+# %C(*>C(&L#
C+,G<(=K#>K+=FA2#AG<E#>A#@(F>*(=#I2#@(F>*(=#]2#>=,#
K&GF>FE()=+2#WE(<E#<>=#A<>@+=K+#DP6#QL#EL,C)K+=#
>F)*#,)=>F()=#(=#>#AF)<E()*+FC(<#*>==+C"#JE+C+#(A#
KC)W(=K# (=F+C+AF# (=# G==>FGC>&# >=F()U(,>=FA# >A# >#
%C)F+<F(@+# AFC>F+KL# >K>(=AF# FE+# @>C()GA#
=+GC),+K+=+C>F(@+# ,(A+>A+A# QL# ># Q&)<T# (=# )C#
C+*)@>&#)H#)U(,>F(@+#AFC+AA+A#Y^>CC(A)=#+F#>&"#.[[8Z"#

5=# FE+# <)GCA+# )H# FE+# ,+@+&)%*+=F# )H# =+W#
>=F()U(,>=FA# >A# =+GC)%C)F+<F(@+# >K+=FA2# W+# E>@+#
Q++=# (=F+C+AF+,# (=# =)@+&# 89EL,C)UL%E+=L&><+F(<#
><(,# >*(,+A# >=,# 89EL,C)UL<(==>*>*(,+A# Y!G=K# +F#
>&"# 3443Z"# $*)=K# FE+# %C+%>C+,# <)*%)G=,A2# /289
,(EL,C)UL<(==>*>*(,+# 1# +UE(Q(F+,# %)F+=F#
(=E(Q(F()=# )H# &(%(,# %+C)U(,>F()="# /9$&T)UL989
EL,C)UL%E+=L&><+F(<# ><(,# >*(,+A# 2# >&A)# %C)@(,+,#
AFC)=K#><F(@(FL# >=,#W+# H)G=,# FE>F# FE+# <E>(=# &+=KFE#
)H# FE+# >&T)UL# KC)G%# )H#2# (A# (*%)CF>=F# (=# AE)W(=K##
FE+#E(KE#&(%(,#%+C)U(,>F()=#><F(@(FL"#'>A+,#)=#FE+A+#
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C+AG&FA2# FE+# =+W&L# ,+A(K=+,# /2O9,(>&T)UL989
EL,C)UL<(==>*>*(,+A# 3# >A# ELQC(,# <)*%)G=,A# )H#
>=F()U(,>=FA# 1# >=,# 2 W+C+# +U%+<F+,# F)# %)AA+AA#
AFC)=K# &(%(,# %+C)U(,>F()=# ><F(@(FL"# JE+C+H)C+# W+#
=++,+,#/2O9,(>&T)UL989EL,C)UL<(==>*(<#><(,A#8#>A#
T+L# (=F+C*+,(>F+A# H)C# FE+# AL=FE+A(A# )H# FE+# =+W#
>=F()U(,>=FA#3 Ya(K"#.Z"#
#

HO

2

RO
H
N

HO

1

HO
O

N
H

O

HO

RO
O

N
H

OR

3 #
#
a(K"#."#Structure of potential antioxidants#
#
MATERIALS AND METHODS 
 
Synthesis 
$&&#C+><F()=A#W+C+#<>CC(+,#)GF#G=,+C#73#>F*)A%E+C+#
G=&+AA#)FE+CW(A+#=)F+,"# #;+I7#W>A#,(AF(&&+,# HC)*#
I>^3#%C()C#F)#GA+"#PCK>=(<#+UFC><FA#)C#H(&FC>F+A#W+C+#
W>AE+,#W(FE# QC(=+2# ,C(+,# )@+C# >=EL,C)GA#7>36P82#
>=,# <)=<+=FC>F+,# in vacuo"# I)&G*=#
<EC)*>F)KC>%EL# W>A# %+CH)C*+,# W(FE# ;+C<T9];#
JL%+# R4# Y3/49844# *+AEZ# A(&(<># K+&"# .^# 7;D#
A%+<FC>#W+C+#*+>AGC+,#(=#I?I&/#QL#b>C(>=#c+*(=(#
344# ;^V# A%+<FC)*+F+CA"# IE+*(<>&# AE(HFA# >C+#
C+%)CF+,#(=#%%*#YδZ#C+&>F(@+#F)#J;6#>A#>=#(=F+C=>&#
AF>=,>C,"# ;>AA# A%+<FC)*+FC(<# ,>F># ,+F+C*(=+,# QL#
GA+# )H# FE+# +&+<FC)=# (*%><F# Y]5;6Z# *+FE),# >C+#
C+%)CF+,#>A#*\V# YC+&>F(@+# (=F+=A(FLZ"#;+&F(=K#%)(=FA#
Y*"%"Z#W+C+#G=<)CC+<F+,"#
#
General Method for Preparation of Methyl 4-
benzyloxy-3,5-dialkoxybenzoate 5 
5=# ># FL%(<>&# >&TL&>F()=#)H# FE+#*+FEL&# 89Q+=VL&)UL9
/2O9,(EL,C)UL9Q+=V)>F+#42# >#*(UFGC+# )H#4# Y.4"4# K2#
/R# **)&Z2# .9(),)%C)%>=+# Y.4"1# *&2# ..4# **)&Z2#
J'$5#Y848#*K2#.".#**)&Z#>=,#B3IP/#Y.4".#K2#..4#
**)&Z#(=#?;a#Y/4#*&Z#W>A#E+>F+,#>F#.34#)I#H)C#3#
E"# JE+#*(UFGC+# W>A# =+GFC>&(V+,#W(FE# .7#^I&# >=,#
+UFC><F+,# W(FE# ]FP$<"# JE+# )CK>=(<# &>L+C# W>A#
W>AE+,#W(FE#.7#^I&2#>dG+)GA#7>^6P82#>=,#QC(=+"#
JE+# C+AG&F(=K# C+A(,G+# W>A# AGQN+<F+,# F)# HC+AE#
<)&G*=# <EC)*>F)KC>%EL# Y]FP$<-^+U>=+e.-3OZ# F)#
%C)@(,+# *+FEL&# 89Q+=VL&)UL9/2O9
,(%C)%)ULQ+=V)>F+#5a#>A#>=#)(&#Y.4"4#K2#1:XZ"##
5a:#.^#7;D#f."4O#YF2#J e#1"/#^V2#R^2#3I^/Z2#."189
."[4#Y*2#8^2#3I^3I^/Z2#/":[#YA2#/^2#PI^/Z2#/"[[#
YF2#J e#R"O#^V2#8^2#3PI^3Z2#O"4[#YA2#3^2#PI^3SEZ2#
1"31#YA2#3^2#$C^Z2#1"/491"O/#Y*2#O^2#$C^Z"#
5b:#.^#7;D#f4"[1#YF2#J e#1"/#^V2#R^2#3I^/Z2#."8O9
."R4# Y*2# 8^2# 3I^3I^/Z2# ."1/9.":1# Y*2# 8^2# 3#
PI^3I^3Z2#/":[#YA2#/^2#PI^/Z2#8"43#YF2#J e#R"8#^V2#

8^2# 3PI^3Z2# O"4:# YA2# 3^2# I^3SEZ2# 1"4/91"O.# Y*2#
1^2#$C^Z"#
5c:#.^#7;D#f4"[O#YF2#J e#1"/#^V2#R^2#3I^/Z2#."/[9
."O/# Y*2# :^2# 3YI^3Z3I^/Z2# .":49.":1# Y*2# 8^2#
3PI^3I^3Z2# /":[# YA2# /^2#PI^/Z2# 8"4/# YF2# J e# 8"/#
^V2#8^2#3PI^3Z2#O".3#YA2#3^2#I^3SEZ2#1"3[#YA2#3^2#
$C^Z2#1"/391"OO#Y*2#O^2#$C^Z"#
5d:#.^#7;D#f4"[/#YF2#J e#1".#^V2#R^2#3I^3I^/Z2#
."3:# Y,2# J e#O"[#^V2# R^2# 3I^I^/Z2# ."/89."1:# Y*2#
:^2# 3YI^3Z# 3I^/Z2# /":[# YA2# /^2# PI^/Z2# 8"8498"8:#
Y*2#3^2#3I^Z2#O"48#YA2#3^2#I^3SEZ2#1"3O91"O3#Y*2#
1^2#$C^Z"#
5f:#.^#7;D#f4"[4#YF2#J e#O"1#^V2#R^2#3I^/Z2#."3:9
."8:# Y*2# .3^2# 3YI^3Z/Z2# ."R.9.":R# Y*2# 8^2#
3PI^3I^3Z2# /"::# YA2# /^2# PI^/Z2# 8"4398"4[# Y*2#
8^2# 3PI^3Z2# O"./# YA2# 3^2# I^3SEZ2# 1"3R91"8[# Y*2#
1^2#$C^Z"#
5g:# .^#7;D#f4":R94":[#Y*2#R^2#3I^/Z2#."/49."OR#
Y*2#.R^2#3YI^3Z8Z2#."1:9.":O#Y*2#8^2#3PI^3I^3Z2#
/"[4# YA2# /^2# PI^/Z2# 8"43# YF2# J e# R"O# ^V2# 8^2#
3PI^3Z2# O"4:# YA2# 3^2# I^3SEZ2# 1"3O91"O.# Y*2# 1^2#
$C^Z"#
5h:#.^#7;D#f4":[#YF2#J e#O".#^V2#R^2#3I^/Z2#."/49
."O1# Y*2# 38^2# 3YI^3ZRI^/Z2# ."1[9.":R# Y*2# 8^2#
3PI^3I^3Z2# /"[4# YA2# /^2#PI^/Z2# 8"43# YF2# J e# R"O#
^V2#8^2#3PI^3Z2#O"4[#YA2#3^2#I^3SEZ2#1"3R#YA2#3^2#
$C^Z2#1"/.91"O.#Y*2#O^2#$C^Z"#
 
General Method for Preparation of Methyl 3,5-
dialkoxy-4-hydroxybenzoate 6 
5=# ># FL%(<>&# C+,G<F()=# )H# FE+#*+FEL&# 89Q+=VL&)UL9
/2O9,(>&T)ULQ+=V)>F+# 52# ># *(UFGC+# )H# 5a YR"R4# K2#
4"4.:# **)&Z# >=,# .4X# S,\I# YO/4# *KZ# (=# ]FP$<#
Y.44#*&Z#W>A# AF(CC+,# G=,+C# >=#^3#Q>&&))=# H)C# .# E"#
JE+#*(UFGC+#W>A# %>AA+,#)@+C# ># <+&(F+# %>,# >=,# FE+#
H(&FC>F+#W>A#<)=<+=FC>F+,#F)#%C)@(,+#>#A)&(,#6a#Y8"3:#
K2#:[XZ"#
6a: .^#7;D#f."4O#YF2#J e#1"/#^V2#R^2#3I^/Z2#.":39
."[3#Y*2#8^2#3I^3I^/Z2#/":[#YA2#/^2#PI^/Z2#8"4R#
YF2#J e#R"O#^V2#8^2#3PI^3Z2#O"[4#YA2#.^2#P^Z2#1"/4#
YA2#3^2#$C^Zg#*"%"#:19:[#)I"#
6b: .^#7;D#f4"[:#YF2#J e#1"/#^V2#R^2#3I^/Z2#."8O9
."O1# Y*2# 8^2# 3I^3I^/Z2# ."1[9.":R# Y*2# 8^2#
3PI^3I^3Z2# /":[# YA2# /^2#PI^/Z2# 8".4# YF2# J e# R"O#
^V2# 8^2# 3PI^3Z2# O"::# YA2# .^2# P^Z2# 1"/4# YA2# 3^2#
$C^Z" 
6c:#.^#7;D#f4"[/#YF2#J e#1".#^V2#R^2#3I^/Z2#."8/9
."8O# Y*2# :^2# 3YI^3Z3I^/Z2# .":.9.":8# Y*2# 8^2#
3PI^3I^3Z2# /":[# YA2# /^2#PI^/Z2# 8"4[# YF2# J e# R"1#
^V2# 8^2# PI^3Z2# O":[# YA2# .^2# P^Z2# 1"3[# YA2# 3^2#
$C^Zg#*"%"#O[9R.#)I"#
6d: .^#7;D#f4"[8#YF2#J e#1"/#^V2#R^2#3I^/Z2#."/3#
Y,2# J e# R".# ^V2# R^2# 3I^I^/Z2# ."/[9."[4# Y*2# :^2#
3YI^3Z# 3I^/Z2# /"::# YA2# /^2# PI^/Z2# 8"8498"O1# Y*2#
3^2#3I^Z2#O"[R#YA2#.^2#P^Z2#1"3[#YA2#3^2#$C^Z 
6e:#.^#7;D#f4"[R#YF2#J e#1"/#^V2#.3^2#8I^/Z2#."1.#
YdG(2#J e#R"O#^V2# :^2# 8I^3Z2# /":1# YA2# /^2#PI^/Z2#
8"3/#YdG(2#J e#O":#^V2#3^2#3I^Z2#R"4.#YA2#.^2#P^Z2#
1"3R#YA2#3^2#$C^Z"#
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6g: .^#7;D#f4":[#YF2#J e#R"[#^V2#R^2#3I^/Z2#."/49
."8O# Y*2# .R^2# 3YI^3Z8I^/Z2# ."1[9.":/# Y*2# 8^2#
3PI^3I^3Z2# /"::# YA2# /^2# PI^/Z2# 8"4O98"..# Y*2#
8^2#3PI^3Z2#O":1#YA2#.^2#P^Z2#1"3[#YA2#3^2#$C^Z"#
6h:#.^#7;D#f4"::#YF2#J e#O"O#^V2#R^2#3I^/Z2#."/89
."R4# Y*2# .R^2# 3YI^3Z3I^/Z2# .":49.":R# Y*2# 8^2#
3PI^3I^3Z2# /"[4# YA2# /^2#PI^/Z2# 8"43# YF2# J e# R"8#
^V2#8^2#3PI^3Z2#O".4#YA2#3^2#I^3SEZ2#1"3R#YA2#3^2#
$C^Z2#1"/.91"O.#Y*2#O^2#$C^Zg#*"%"#8O981#)I"#
#
General Method for Preparation of 3,5-Dialkoxy-4-
hydroxybenzaldehyde 7 
5=#>#FL%(<>&#C+,G<F()=#)H#FE+#;+FEL&#/2O9,(>&T)UL989
EL,C)ULQ+=V)>F+#62#>#*(UFGC+#)H#6a Y8"3:#K2#4"4.R#
*)&Z# >=,# h($&^8# Y."3.# *K2# 4"4/3# **)&Z# W>A#
AF(CC+,# >F# r.t.# H)C# ."O# E"#JE+#*(UFGC+#W>A# ><(,(H(+,#
W(FE#.7#^I&#>=,# FE+=#+UFC><F+,#W(FE#]FP$<"#JE+#
)CK>=(<# A)&GF()=# W>A# <)=<+=FC>F+,# >=,# FE+# <CG,+#
W>A# C+<CLAF>&&(V+,# HC)*# ]FP$I# >=,# E+U>=+# F)#
%C)@(,+## #Q+=VL&#>&<)E)&#Y/"O:#K2#[/XZ"#$#*(UFGC+#
)H#FE+#Q+=VL&#>&<)E)&#Y/"O:#K2#4"4.O#*)&Z#>=,#SII#
YR"83#K2#4"4/4#*)&Z#(=#I^3I&3#Y.O4#*&Z#W>A#AF(CC+,#
>F#r.t.#H)C#.#E"#JE+#*(UFGC+#W>A#%>AA+,#)@+C#>#<+&(F+#
%>,# >=,# FE+# H(&FC>F+#W>A# <)=<+=FC>F+,# F)# %C)@(,+# >#
A)&(,#7a#Y.":R#K2#O3XZ"#
7a: .^#7;D#f."4R#YF2#J e#1"/#^V2#R^2#3I^/Z2#.":49
."[:# Y*2# 8^2# 3I^3I^/Z2# 8"4[# YF2# J e# R"1#^V2# 8^2#
3PI^3Z2#R"4O#YA2#.^2#P^Z2#1".3#YA2#3^2#$C^Z2#["1[#
YA2#.^2#I^PZg#*"%"#O39O8#)I"#
7b:#.^#7;D#f4"[[#YF2#J e#1"/#^V2#R^2#3I^/Z2#."O.#
YA+U2#J e#1"O#^V2#8^2#3I^3Z2#.":8#YdG(2#J e#R":#^V2#
8^2#3PI^3I^3Z2#8".3#YF2#J e#R"R#^V2#8^2#3PI^3Z2#
R"4:YA2# .^2# P^Z2# 1".3# YA2# 3^2# $C^Z2# ["1[# YA2# .^2#
I^PZ"#
7c:#.^#7;D#f4"[8#YF2#J e#1"3#^V2#R^2#3I^/Z2#."/O9
."O4# Y*2# :^2# 8I^3Z2# .":R# YdG(2# J e# R"[# ^V2# 8^2#
3PI^3I^3Z2#8"..#YF2#J e#R"R#^V2#8^2#3PI^3Z2#R"4[#
YA2#.^2#P^Z2#1".3#YA2#3^2#$C^Z2#["1[#YA2#.^2#I^PZ"#
7d:#.^#7;D#f4"[O#YF2#J e#1".#^V2#R^2#3I^/Z2#."/8#
Y,2# J e# R".# ^V2# R^2# 3I^I^/Z2# ."/[9.":1# Y*2# :^2#
3YI^3Z# 3Z2# 8"8O98"O8# Y*2# 3^2# 3I^Z2# R"4:# YA2# .^2#
P^Z2#1".4#YA2#3^2#$C^Z2#["11#YA2#.^2#I^PZ"#
7e:#.^#7;D#f4"[[#YF2#J e#1"8#^V2#.3^2#8I^/Z2#."18#
YdG(2#J e#R"[#^V2#:^2#8I^3Z2#8"31#YdG(2#J e#O"[#^V2#
3^2# 3I^Z2# R"./# YA2# .^2# P^Z2# 1"4[# YA2# 3^2# $C^Z2#
["11#YA2#.^2#I^PZ"#
7f: .^#7;D#f4"[4#YF2#J e#R"1#^V2#R^2#3I^/Z2#."3:9
."8R# Y*2# .3^2# 3YI^3Z/Z2# ."1R9."[4# Y*2# 8^2#
3PI^3I^3Z2#/"[4#YF2#J e#R"1#^V2#8^2#3PI^3Z2#O"1[#
YA2#3^2#$C^Z2#["11#YA2#.^2#I^PZ"#
7g:#.^#7;D#f4":[#YF2#J e#R"/#^V2#R^2#3I^/Z2#."/.9
."8O#Y*2#.R^2#3YI^3Z8Z2#.":O#YdG(2#J e#1".#^V2#8^2#
3PI^3I^3Z2#8"..#YF2#J e#R"1#^V2#8^2#3PI^3Z2#R"4O#
YA2#.^2#P^Z2#1"..#YA2#3^2#$C^Z2#["1[YA2#.^2#I^PZ"#
7h:#.^#7;D#f4"::#YF2#J e#R"8#^V2#R^2#3I^/Z2#."319
."8O#Y*2#38^2#3YI^3ZRZ2#.":O#YdG(2#J e#1"3#^V2#8^2#
3PI^3I^3Z2#8"..#YF2#J e#R"1#^V2#8^2#3PI^3Z2#R".4#
YA2#.^2#P^Z2#1".3#YA2#3^2#$C^Z2#["1:#YA2#.^2#I^PZ"#
#

General Method for Preparation of 3,5-Dialkoxy-4-
hydroxycinamic acid 8 
5=# ># FL%(<>&# %C+%>C>F()=# )H# FE+# /2O9,(>&T)UL989
EL,C)UL<(=>*(<# ><(,# 82# ># *(UFGC+# )H# 7a Y.":R# K2#
1":.#**)&Z#>=,#*>&)=(<#><(,#Y/"3O#K2#/."3#**)&Z#
(=#%LC(,(=+#Y.4#*&Z#W>A#AF(CC+,#>F#R4914#)I#H)C#/#E"#
JE+# *(UFGC+# W>A# ><(,(H(+,# W(FE# .7# ^I&# >=,#
+UFC><F+,#W(FE#]FP$<"#JE+#<CG,+#W>A#AGQN+<F+,# F)#
HC+AE# <)&G*=# <EC)*>F)KC>%EL#
Y]FP$<-^+U>=+e.-3Z# >=,# FE+=# C+<CLAF>&&(V+,# HC)*#
]FP$<#>=,#E+U>=+#F)#%C)@(,+#8a#>A#>#A)&(,#Y."[4#K2#
:1XZ"##
#
8a: .^#7;D#f."4R#YF2#J e#1"/#^V2#R^2#3I^/Z2#."1[9
."[/# Y*2# 8^2# 3I^3I^/Z2# 8"48# YF2# J e# R"1#^V2# 8^2#
3PI^3Z2# R"3[# Y,2# J e# .O"[# ^V2# .^2# IPI^eI^Z2#
R"1[# YA2# 3^2# $C^Z2# 1"R:# Y,2# J e# .O"[# ^V2# .^2#
IPI^eI^Zg#*"%"#.O39.O/#)I"#
8b:#.^#7;D#f4"[[#YF2#J e#1"/#^V2#R^2#3I^/Z2#."O4#
YA+U2#J e#1"O#^V2#8^2#3I^3Z2#.":/#YdG(2#J e#1"3#^V2#
8^2#3PI^3I^3Z2#8"41#YF2#J e#R"R#^V2#8^2#3PI^3Z2#
R"3:Y,2#J e#.O":#^V2#.^2#IPI^eI^Z2#R"1:#YA2#3^2#
$C^Z2#1"R:#Y,2#J e#.O":#^V2#.^2#IPI^eI^Z"#
8c:#.^#7;D#f4"[8#YF2#J e#1"4#^V2#R^2#3I^/Z2#."/89
."8:# Y*2#:^2#3YI^3Z3Z2# .":O# YdG(2#J e#1"4#^V2#8^2#
3PI^3I^3Z2#8"41#YF2#J e#R"R#^V2#8^2#3PI^3Z2#R"3:#
Y,2# J e# .O":# ^V2# .^2# IPI^eI^Z2# R"1:# YA2# 3^2#
$C^Z2#1"R:#Y,2#J e#.O":#^V2#.^2#IPI^eI^Zg#*"%#
:19::#)I"#
8d: .^#7;D#f4"[R#YF2#J e#1".#^V2#R^2#3I^/Z2#."//#
Y,2# J e# R".# ^V2# R^2# 3I^I^/Z2# ."/[9.":R# Y*2# :^2#
3YI^3Z# 3Z2# 8"/:98"81# Y*2# 3^2# 3I^Z2# R"3R# Y,2# J e#
.O"[#^V2#.^2#IPI^eI^Z2#R"1:#YA2#3^2#$C^Z2#1"R1#
Y,2#J e#.O"[#^V2#.^2#IPI^eI^Zg#*"%"#1O9:O#)I"#
8e: .^# 7;D# f4"[[# YF2# J e# 1"8# ^V2# .3^2# 8I^/Z2#
."RR9.":4#Y*2#:^2#8I^3Z2#8".[#YdG(2#J e#O"[#^V2#3^2#
3I^Z2#R"3R#Y,2#J e#.O"1#^V2#.^2#IPI^eI^Z2#R"11#
YA2# 3^2# $C^Z2# 1"R1# Y,2# J e# .O"1# ^V2# .^2#
IPI^eI^Zg#*"%"#.4O9..4#)I"#
8f: .^#7;D#f4"[.94"[8# Y*2#R^2#3I^/Z2#."3R9."8:#
Y*2#.3^2#3YI^3Z/Z2#."119."::#Y*2#8^2#3PI^3I^3Z2#
8"41#YF2#J e#R"1#^V2#8^2#3PI^3Z2#R"3:#Y,2#J e#.O"[#
^V2#.^2#IPI^eI^Z2#R"1:#YA2#3^2#$C^Z2#1"R:#Y,2#J 
e#.O"[#^V2#.^2#IPI^eI^Zg#*"%"#.439.4O#)I"#
8g:#.^#7;D#f4"[4#YF2#J e#R"8#^V2#R^2#3I^/Z2#."/49
."8O#Y*2#.R^2#3YI^3Z8Z2#.":1#YdG(2#J e#1".#^V2#8^2#
3PI^3I^3Z2#8"4R#YF2#J e#R"R#^V2#8^2#3PI^3Z2#R"3:#
Y,2# J e# .O":# ^V2# .^2# IPI^eI^Z2# R"1:# YA2# 3^2#
$C^Z2#1"R1#Y,2#J e#.O":#^V2#.^2#IPI^eI^Zg#*"%#
:89:O#)I"#
8h:# .^# 7;D# f# 4"::# YF2# J e# R"8# ^V2# R^2# 3I^/Z2#
."3:9."8O#Y*2#38^2#3YI^3ZRZ2#.":O#YdG(2#J e#1"3#^V2#
8^2#3PI^3I^3Z2#8"41#YF2#J e#R"1#^V2#8^2#3PI^3Z2#
R"3[#Y,2#J e#.O"[#^V2#.^2#IPI^eI^Z2#R"1:#YA2#3^2#
$C^Z2#1"R:#Y,2#J e#.O"[#^V2#.^2#IPI^eI^Zg#*"%#
:.9:3#)I"#
#
#
#
#
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RESULTS AND DISCUSSION 
#
5=# FE+# <)GCA+# )H# )GC# C+A+>C<E# >(*+,# >F# FE+#
,+@+&)%*+=F# )H# =+W# /2O9,(>&T)UL989EL,C)UL#
<(==>*(<#><(,#>*(,+A#3#>A#>=F()U(,>=FA2#W+#=++,+,#
/2O9,(>&T)UL989EL,C)UL# <(==>*(<# ><(,A# 82# WE(<E#
<)=F>(=##@>C()GA###>&T)UL###KC)G%A##)=##I9/##>=,##I9O##

#
#
%)A(F()=A#)H#FE+##%E+=L&##C(=K"##5=#FE+##&(F+C>FGC+2#/2O9
,(>&T)UL989EL,C)UL#<(==>*(<#><(,A#8#E>,#=)F#Q++=#
,+A<C(Q+,"#JEGA2#>#K+=+C>&#AL=FE+F(<#*+FE),#)H#/2O9
,(>&T)UL989EL,C)UL#<(==>*(<#><(,A#8# HC)*#*+FEL&#
89Q+=VL&)UL9/2O9,(EL,C)UL9Q+=V)>F+####4 ####FEC)GKE##

#
#
#
J>Q&+#."#Yields of compounds 5, 6, 7, and 8 
#

#
M(+&,YXZ#

#+=FCL# D# #
O#
#

R# 1# :#

># I^3I^#3I^/# 1:# :[# [/# :1#
Q# I^3YI^3Z#3I^/# [1# .44# [/# R1#
<# I^3YI^3Z#/I^/# :3# .44# [:# :1#
,# I^YI^/ZYI^3Z3I^/# R:# .44# [[# O:#
+# I^YI^3I^/Z#3# R:# .44# [[# O1#
H# I^3YI^3Z#8I^/# :R# .44# [:# R4#
K# I^3YI^3Z#OI^/# 1:# .44# :8# 13#

E# I^3YI^3Z#1I^/# R[# .44# 14# R[#

#
#
#
H)GC# <)=A+dG+=F# AF+%A# W>A# ,+@+&)%+,g# Y.Z#
,(>&TL&>F()=#)H#*+FEL&#89Q+=VL&)UL9/2O9,(EL,C)UL9
Q+=V)>F+# W(FE# Q+=VL&# QC)*(,+2# Y3Z# ,+Q+=VL&>F()=2#

Y/Z#C+,G<F()=#>=,#)U(,>F()=#)H#*+FEL&#Q+=V)>F+2#>=,#
Y8Z# <)G%&(=K# )H# Q+=V>&,+EL,+# W(FE# *>&)=(<# ><(,#
Y6<E+*+#.Z"##

#
#
#
#

OBn
HO OH

CO2Me

OBn
RO OR

CO2Me

OH
RO OR

CO2Me

OH
RO OR

CHO

4 5

6 7

pyridine, 60 oC

RX, TBAI

K2CO3, DMF, 120 oC

H2, Pd/C

MeOH

i) LAH, ether, r.t.

ii) PCC, CH 2Cl2, r.t.

OH
RO OR

8

CO2H

malonic acid, piperidine

#
#
6<E+*+#."#Synthesis of 3,5-dialkoxy-4-hydroxy cinnamic acids 
#
#
#
;+FEL&#89Q+=VL&)UL9/2O9,(EL,C)UL9Q+=V)>F+#4#W>A#
+>A(&L# )QF>(=+,# HC)*# FE+# Q+=VL&>F()=# )H# *+FEL&#
K>&&>F+# YMG# +F# >&"# .[[/2# ;>==+T+=A# +F# >&"# 3444Z"#
?(>&TL&>F()=# )H# 4# W(FE# FE+# <)CC+A%)=,(=K# >&TL&#
QC)*(,+A# )C# >&TL&# (),(,+A# W>A# >FF+*%F+,# (=#

C+H&GU(=K#*+FEL&#(A)QGFL&#T+F)=+#)C#(=#?;a#>F#.34#
)I# (=# FE+# %C+A+=<+# )H# F+FC>QGFL&>**)=(G*# (),(,+#
YJ'$5Z#Y^+CA*(A#+F#>&"#344.Z"#;+FEL&#/2O9,(>&T)UL9
89EL,C)ULQ+=V)>F+A# 6# W+C+# )QF>(=+,# >A# >#
dG>=F(F>F(@+#L(+&,#HC)*#FE+#<CG,+#*(UFGC+#5#AF(CC(=K#
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W(FE#%>&&>,(G*#<>CQ)=#(=#*+FE>=)&#G=,+C#EL,C)K+=#
>F*)A%E+C+"# $FF+*%FA# F)# C+,G<+# /2O9,(>&T)UL989
EL,C)ULQ+=V)>F+A#6#W(FE#h$^#(=#J^a#H)&&)W+,#QL#
)U(,>F()=#W(FE#SII#C+AG&F+,# (=# FE+#>&,+EL,+A#7# (=#
R80.44X#L(+&,A"#I)G%&(=K#)H#FE+#>&,+EL,+A#7#W(FE##
*>&)=(<# ><(,# >=,# %(%+C(,(=+# (=# %LC(,(=+# %C)@(,+,#
FE+#<(==>*(<#><(,A#8# (=#*),+C>F+#L(+&,A#YO10:1XZ#
YB(=KAQGCL# >=,# ;>U# .[1:Z"# JE+# L(+&,A# )H# +><E#
<)*%)G=,#>C+#AE)W=#(=#J>Q&+#."#

JE+# >=F()U(,>=F# %C)%+CF(+A# )H# FE+# =+W&L#
AL=FE+A(V+,# >*(,+A# >=,# FE+# +HH+<FA# )=# &(%(,#
%+C)U(,>F()=# (=# C>F# QC>(=# E)*)K+=>F+# W(&&# Q+#
+U>*(=+,#QL#FE()Q>CQ(FGC(<#><(,#C+><F(@+#AGQAF>=<+A#
YJ'$D6Z#>AA>L#>=,#)FE+C#*+FE),A2#>=,#FE+#,+F>(&+,#
C+AG&FA#W(&&#Q+#,(A<GAA+,#(=#,G+#<)GCA+"#

#
#
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