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Arylation of Nucleophiles Using Diaryliodonium (III) Salts
-Reactivity and Selectivity Controlled by Ligands—

Kotaro Kikushima™® and Toshifumi Dohi*

Diaryliodonium (III) salts (Ar'Ar’I "X ™) are hypervalent iodine (III) compounds that function as
useful arylation agents forming aryl-carbon and aryl-heteroatom bonds with or without transition
metal catalysts. The iodine (II) center of diaryliodonium salts has electrophilic properties, which
induces the arylation reactions of nucleophiles. For the cases with Ar' # Ar’ in diaryliodonium
salts, the chemoselectivity of aryl-group transfers depends on the nature of the aryl ligands,
including electronic and steric effects. This article describes ligand control strategy leading to
unified aryl selectivity and enhanced reactivity for the arylation of various nucleophiles.

Diaryliodonium (III) salts bearing trimethoxyphenyl (TMP) or mesityl (Mes) groups
underwent the selective arylations, wherein TMP and Mes groups serve as “dummy ligand” to
form aryl-carbon or aryl-heteroatom bonds with the other aryl groups. TMP-iodonium salts were
employed for various types of arylation via single electron transfer process, metal-free ligand
coupling, and metal-catalyzed coupling to afford the corresponding arylation products with unified
selectivity. Furthermore, we found that TMP-iodonium acetates (Ar(TMP)I"AcO ) exhibit
extremely high reactivities for metal-free arylation of phenols and hydroxylamines, wherein the
interaction between the ortho-methoxy groups of TMP and the iodine (II) center presumably
enhances the basicity of the acetate anion to cooperatively activate the nucleophiles. These
effective metal-free arylations would provide practical methods for the synthesis of organic
functional aromatic molecules.

Key words: hypervalent iodine, selective arylation, carbon-heteroatom bond formation, metal-

catalyzed coupling
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Fig. 1 (a) General structure of diaryliodonium (III) salts.
(b) Molecular orbitals of the three-center—four—
electron bond.
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Fig. 3 Selective arylation of nucleophiles using
diaryliodonium salts bearing dummy ligands.
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Fig. 4 (a) Selective arylation using TMP-iodonium salts.
(b) Preparation of TMP-iodonium salts.
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Fig. 16 Copper-catalyzed N-arylation of various azoles using
TMP-iodonium triflates (TMP = trimethoxyphenyl).

3. EREHE TMP-3— RO L7 E2—MEEZRHWVS
FOBRFRZHDT ) — IS

TV = VI—=FZoAEEA VLT =D O-
7 = ALRIEE, &R E Hvwb 2 &% T
2, RFEICCTERTRAY 7Y — VI —F )i, KK
MRERERCALONLEETHL I L0b, ZOR)E
B 7 T BASSIZ IR S 72 b, TMP-3— K= 4
WaHw2ERNY 7Y — ki, Oloffson 5 B £ ¥
Stuart 5D Z )V — FIZ Xk o THE I N TWw A (XA
172)%*, —F T Gaunt H1E7 =4 ) ¥ FIc#EH
L, Y7V —=NI—=F=2w a7t Pz HWERK
B O-7 ) — LIS 2 & L T b (R 170) 7,
bbb, TVF) F7=F v OBVKERERIZE->T
RO ERHEELL, 7o - VoKt EED D
ISR TR R E L T b, L Lad s, ¥
T)—=IA—F= A7)0V FEOERIZIVREICZ
L<, 72 TMP &% W78 IR0 7 ) — WAbIZ 9
NTWhhol, TOLHIRERDOL &, ﬁﬁi?U—
WERMEDFI B L OISO m % [ ER T 5
9= F=y 2O A, FEIEBRET 5

Vol.81 No.5 2023

(61)

W, T=F )T RICTEY — &2 LD TMP-3—
F=2 A7y — MEIZ, ZORENERED S &SR
PEE RS EHER L 72 (B 17¢) o LLT, TMP-3— F=v
LTy — MEOERGE EHENE, BLUEhb
727 ) = MBS I DWW TR 5o

"
X
R_I\ OH \‘ O/ \‘
A base
c)
. /TMP
_I

Olofsson (X = OTf) Gaunt
Stuart (X = OTs)

our works

Fig. 17 O-Arylation of phenols using various diaryliodonium
salts (TMP = trimethoxyphenyl).
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Fig. 18 (a) Preparation of TMP-iodonium acetate salts.
(b) Structural feature of TMP-iodonium acetate.
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Fig. 19 O-arylation of 2-naphthol using various diaryl-
iodonium salts (TMP = 2,4,6-trimethoxyphenyl).
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Fig. 20 Proposed reaction mechanism for O-arylation of 2—
naphthol using TMP-iodonium acetate.
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Fig. 21 O-Arylation of phenols using TMP-iodonium
acetates affording various diaryl ethers (TMP =
trimethoxyphenyl).
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Fig. 22 N-Arylation of N-methoxysulfonamides using TMP-
iodonium acetates (TMP = 2,4,6-trimethoxyphenyl).
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Fig. 23 N-Arylation of various N,0O-protected hydroxyl-
amines using TMP-iodonium acetates (TMP = 24,6-
trimethoxyphenyl).
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