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Development of an innovative synthetic method of biaryls and

triaryls through nucleophilic aromatic substitution
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Table 1. Effect of Leaving Groups and Solvents

=

In(OTf)3 \_§
f)
solvent
N 1301 S 85C,5h >
1a 2 N
3a
solvent = 1,4-dioxane X =0OMe (2a)

conv. (%) yield (%) conv. (%) vyield (%)

X of 2 of 3a? solvent of 2a of 3a?

| 3 <1 1,4-dioxane 99 35

B 5 < (CH,OCH3), (DME) 71 53
CH3CH,CN 44 25

Cl 5 <1 CICH,CH,CI 36 21

NO, 9 < PhCI 10 2
PhCH3 12 8

CN 5 <1 1,4-dioxane/PhCHz® 99 80

OMe 99 35 DME/PhCH? 95 73

@ Determiined by NMR. a Determiined by NMR. ? 25/1.
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Table 2. Effect of Lewis Acids
conv. (%) yield (%)

Lewis acid of 2 of 32
A . /@ In(OTf)3 99 80
N MeO™ g In(ONf), 100 74
H 13:1 IN(NTf,) 38 18
1a 2a InCl, <1 <1
Cu(OTf), 81 59
Lewis acid | 1,4-dioxane AgOTf 99 73

(2mol%) | /PhCHg4(25/1)

85°C, 5h AuCl5/3 AgOTf 99 62
Ph3PAUCl/AgOTf 79 49
~ Bi(OTf)3 98 73
\_s Sc(OTf)3 45 18
Y(OTf), 13 4
N Sm(OTh); 16 2
H Yb(OTf)s 24 8
3a none <1 <1

@ Determiined by NMR.

(2) F'E o FEPHIERIZ B9 2 SRS R
PLEDOWET CTE O -GS (fil g
In(0TE),, W 1, 4-VAFH 2/ hrxy)
ZHlC, FEE 0w A OV TR 7R R
oY, KIS THE, 2= A PSS FAT7 2
LT 2-7 == A =2z <
NAFN-2-T =)L A R—=)LoA v F—
LD 2R MR FFT = b RS LTZIED
AR UF AT UNKEBLAE L THI
HTx5Z 0 bho7- (Scheme 1),

Scheme 1
=~
-
In(OTH); (2-5 mol%) =
A\ R + // \
N MeO \s> 1,4-dioxane/PhCH \ R
Lo 13-2:1 85-100 °C, 5-50 h

7% yleld 74% yleld 47% yield 68% yleld

N

Fr AN UF AT 2 HRTEBIC
%%%%@&&vx%%y%ﬁ7my%*
EBFAIE LCORBANRTRETHY . 2T,
foblt B« OGRS - FYE 0 B A YRR
TAZELT, WED 1% 1 EHEE 2 %t
I BHIKEZEY T D2 EnHkD
(Scheme 2),

Scheme 2
1:2=2:1
In(OTH),
) L
@— 60 °C HetAr S OMe+ HetAr S HetAr
N 10h
H 4 3: 60% yield 4: <1% yield
+ _
/@ In(OT),
10 1%
MeO™ g~ ~OMe (m+§°)> 3: <1% yield 4: 63% yield
2 45h
1:2=3:1
solvent = 1,4-dioxane/PhCHj;
- e s
HBIED L Z A, Scheme 3 T8 LI-kk72eTs

*&*% BIMA X TFAET7 2 OFD

WCHHATE D Z EnbroTnS, ZhE
?kﬁ%ﬁ%h#yﬁ%mﬁﬁkﬁézﬁf
VIOMARIZH LT, 2-AF A v K=& A
VT MREAFIE T OIS ST, 20
BWIIRISDOEITT 2R T2 LixTE R
Mmole, ZiuzxtL, BiEE4 FU 77—+
WCEZTmEAY A NY 7T — k& filllt b
HEISIE, BIOR Y VA v R—L % 67%
CETETORETHEZ L, 3-TE MU A
VRl 2-AF A R R L L
B L=, 22T, 371 R

—VHERDALE BRI RE S A U,
Scheme 3
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Scheme 4

XN z N
\ ) \
In(OTf)3 (5 mol%) S . S S
—————————
N ron / / \
N 1:2=13:1 N N
I | [
+ _ 3: 63% yield 4: <4% yield
/ATT§ In(OTf) (15 mol%)
(]
MeO™ g [T 1t P O 3. <19 yield 4: 26% yield
2 30h
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solvent = 1,4-dioxane/PhCH3
temp. =100 °C
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