Unsymmetrical Diaryliodonium Salts

Diaryliodonium salts are well-known to transfer an aryl group to carbon and heteroatom
nucleophiles, and in some cases, a base is required.!"! However, transition metal catalysts and
supporting ligands are not needed. Moreover, reactions conducted with diaryliodonium salts are
operationally simple because they are non-toxic and are not sensitive to air or moisture.
Therefore diaryliodonium salts offer an important alternative to metal-catalyzed arylation
reactions. Despite these attractive characteristics, a major obstacle to their adoption in chemical
synthesis and discovery chemistry has been commercial availability.
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In collaboration with the Stuart Group at Portland State University, we now offer > 60
structurally distinct unsymmetrical diaryliodonium salts bearing a 2,4,6-trimethoxyphenyl (TMP)
auxiliary that serves as a non-transferable “dummy” group. The aryl groups of the
aryl(TMP)iodonium tosylates feature a diverse range of substituents, such as hydrocarbyl,
halides, trifluoromethyl, nitro, nitrile, ester, amide, phenyl ether, hydroxyl(methyl),
bromo(methyl), and substitution patterns. The use of unsymmetrical aryl(TMP)iodonium salts
allows for exclusive aryl transfer selectivity and facilitates purification by easy removal of the
10do-2,4,6-trimethoxyphenyl group. Although method development for metal-free arylation
reactions is continually expanding, the Stuart group has already demonstrated that they react with
malonate, phenoxide and alkoxide, phenyl sulfinate, andazide, imide, and alicyclic amine
nucleophiles.[z] Others have also demonstrated that aryl(TMP)iodonium salts are useful reagents
in radical arylations with visible light photoredox catalysis or under basic conditions, thus
diversifying the reactivity profile of these reagents.”’
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[3.4]-Spirooxindoles with a Methylene-Substituted Cyclobutyl Ring as Novel Chemical
Building Blocks

Spirooxindoles are privileged scaffolds that are present in numerous pharmaceuticals and natural
products[1—4]. Given the importance of [3.4]-spirooxindoles, a few studies were focused on their
syntheses, and existing synthetic routes do not provide a versatile way of incorporating different
substituents in the existing structures.

A modular approach to spiro-heterocycles bearing a methylene-substituted cyclobutyl ring is
developed by Professor José-Antonio Garcia-Lopeza and his colleagues [5, 6].The method
allows an easy modification in several points at the scaffold:
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The reactive 2-methylene-cyclobutane group was introduced as a useful handle for further
chemical modification and a synthetic platform for further exploration of chemical space. This
synthetic group provides an outstanding possibility to generate molecular libraries bearing the
methylene-cyclobutyl ring as a building block.

These [3.4]-spirooxindoles with a methylene-substituted cyclobutyl ring provide a modular
approach to get spiro-heterocycles where several parameters can easily be modified and utilized:

e Novel and easily accessible starting materials using simple catalytic system

e Aryl or heteroaryl rings bearing different substituents

e Different types of heterocycles depending on the nature of the chain (size and heteroatom
substitution). For example, oxindole, indoline, dihydrobenzofurane, chromane,
isochromane, dihydroisoquinoline, etc.

e Possibility to build up molecular complexity by exploiting the terminal olefin reactivity
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Fig.Further derivatization of the spirooxindole core made possible by 2-metilen-cyclobutane
group
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phenyl(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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o-tolyl(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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[1,1’-biphenyl]-2-y1(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(2-fluorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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Mol Weight
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560.37

NA



(2-chlorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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Mol Weight
CAS number
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(2-(trifluoromethyl)phenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(2-nitrophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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m-tolyl(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(3-fluorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(3-chlorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(3-bromophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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methyl 3-((tosyloxy)(2,4,6-trimethoxyphenyl)-13-iodaneyl)benzoate
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(3-nitrophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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p-tolyl(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-isopropylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-phenoxyphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-(hydroxymethyl)phenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-chlorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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methyl 4-((tosyloxy)(2,4,6-trimethoxyphenyl)-13-iodaneyl)benzoate
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(2,3-dichlorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-methoxy-2-nitrophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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' Mol Weight 617.41
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(4-acetamido-2-nitrophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-bromo-2-fluorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(2,4-difluorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(2-fluoro-4-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

; Catalog Number RX-7098000041
043\4 Mol.fmla CQ3H24FIO§S

H,C

o—i o—ay Mol Weight 574.4
4%:§ CAS number NA
/O
HyC

(2-chloro-4-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-bromo-2-chlorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

o NP Catalog Number RX-7098000044
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o ‘ S Mol Weight 655.72

OAQ CAS number NA
/
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(4-bromo-2-(trifluoromethoxy)phenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

Catalog Number RX-7098000045
o—l Mol.fmla 023H2187’F3[O7S
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o CAS number NA
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(2-chloro-4-(trifluoromethyl) phenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-chloro-2-fluorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-chloro-2-(trifluoromethyl)phenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

2 ° Catalog Number RX-7098000049
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(5-fluoro-2-nitrophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(2-chloro-5-(trifluoromethyl) phenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(5-bromo-2-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(2,6-dimethylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

\\Q

o o \\ o Catalog Number RX-7098000053
’ ? Mol.fmla 024H27IOGS

Mol Weight 570.44
CAS number NA
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(2,6-difluorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

Catalog Number RX-7098000054

/ \\ _CH
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j@\ Mol Weight 578.37

CAS number NA
CH,

(4-methyl-3-nitrophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

i /Ef Catalog Number RX-7098000055
): o/>o Mol.fmla 023H24IN085

Mol Weight 601.41
Q CAS number 1868173-31-2
/

o

/
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(3-fluoro-4-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(3-chloro-4-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

. a Catalog Number RX-7098000057
43\4 Molfmla CQ3H24CZIOGS
o— O——cH Mol Weight 590.85
CAS number 1868173-27-6
Hac/

(3-bromo-4-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

. Br Catalog Number RX-7098000058
045\4 Mol.fmla C23H24BTI065
o—! O—CH, Mol Weight 635.31
CAS number NA
Hac/

(4-fluoro-3-(trifluoromethyl)phenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

Mol.fmla 023H21F4IOGS
Mol Weight 628.37
CAS number 1868173-29-8

ié E Catalog Number RX-7098000059

(3-chloro-4-fluorophenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate
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(4-fluoro-3-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

. aHy Catalog Number RX-7098000061
43\4 Molfmla CQ3H24FIO§S
o— o—cH, Mol Weight 574.4

CAS number NA

(3,5-dimethylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

HiC

. CHy Catalog Number RX-7098000062
045\4 Mol.fmla C24H27IO6S
o—I 0——CHy Mol Weight 570.44
% ‘%:§ CAS number 1868173-23-2

mesityl(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

\\@

", o \\ ~cH, Catalog Number RX-7098000063
? Mol.fmla C25HQQIO6S
Mol Weight 584.47
CHB CAS number 1817741-05-1
HC o
CH, CH,

(4-bromo-5-fluoro-2-methylphenyl)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

Q% Catalog Number RX-7098000064
:/< °/>o Mol.fmla Co3Hos BrFI0gS
o ‘ oo Mol Weight 653.3
. OAQ CAS number NA
/
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(6-chloropyridin-3-y1)(2,4,6-trimethoxyphenyl)-13-iodaneyl 4-methylbenzenesulfonate

HC.
N Catalog Number RX-7098000065
oés\é — Mol.fmla 021H21CZINO6S
o—i O——cH Mol Weight 577.81
CAS number 1868173-37-8
e

1’-methyl-3-methylenespiro[cyclobutane-1,3’-indolin]-2’-one

/
—0 Catalog Number RX-S01
Mol.fmla 013H13NO
Mol Weight 199.25
CAS number NA

1’-ethyl-3-methylenespiro|cyclobutane-1,3’-indolin]-2’-one

—

N - Catalog Number RX-S02
—O Mol.fmla C1aH1sNO
Mol Weight 213.28
CAS number NA

5’-fluoro-1’-methyl-3-methylenespiro[cyclobutane-1,3’-indolin|-2’-one

/
N - Catalog Number RX-S03
—0 Mol.fmla CrsH12FNO
Mol Weight 217.24
CAS number NA
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5’-chloro-1’-methyl-3-methylenespiro[cyclobutane-1,3’-indolin]-2’-one

JC%
\\

Catalog Number
Mol.fmla

Mol Weight
CAS number

RX-S04
Ci3H12CINO
233.70

NA

5-methoxy-1"-methyl-3-methylenespiro[cyclobutane-1,3’-indolin]-2’-one

/
J@%:o
~o

\

-

Catalog Number
Mol.fmla

Mol Weight
CAS number

RX-S05
C14H15NOy
229.28

NA

4’-fluoro-1’-methyl-3-methylenespiro[cyclobutane-1,3’-indolin]|-2’-one

gs,
\

Catalog Number
Mol.fmla

Mol Weight
CAS number

RX-S06
013H12FNO
217.24

NA

1’,5’-dimethyl-3-methylenespiro[cyclobutane-1,3’-indolin]-2’-one

/
N
ﬁéo

=

Catalog Number
Mol.fmla

Mol Weight
CAS number
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1’-methyl-3-methylene-5’- (trifluoromethoxy)spiro[cyclobutane-1,3’-indolin]-2’-one

/
Catalog Number RX-S08
>K O Mol.fmla 014H12F3N02
0] Mol Weight 283.25
CAS number NA

\

1’-methyl-3-methylenespiro[cyclobutane-1,3’-pyrrolo[3,2-b]pyridin]-2’(1’H)-one

/
~ | —0 Catalog Number RX-S09
~ Mol.fmla C12H12N20
N Mol Weight 200.24
CAS number NA

methyl 1’-methyl-3-methylene-2’-oxospiro[cyclobutane-1,3’-indoline]-6’-carboxylate

0]
~o [ Catalog Number RX-S10
—Q Mol.fmla C15H15N03
Mol Weight 257.29
CAS number NA
|\

1’-benzyl-3-methylenespiro[cyclobutane-1,3’-indolin]-2’-one

Nj : Catalog Number RX-V11

- Mol.fmla ClgH17NO
—0 Mol Weight 975.35
CAS number NA

\
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tert-butyl 3-methylene-2’-oxospiro[cyclobutane-1,3’-indoline]-1’-carboxylate

s

YO Catalog Number RX-V12
Mol.fmla 017H19N03
O Mol Weight 285.34

CAS number NA

\

3-methylene-1’-tosylspiro[cyclobutane-1,3’-indolin]-2’-one

Catalog Number RX-V13
Mol.fmla 019H17N03S

O=
;0
Mol Weight 339.41
%o CAS number NA

17,6’-dimethyl-3-methylenespiro[cyclobutane-1,3’-indolin]-2’-one

/
N _ Catalog Number RX-V14
__O Mol.fmla 014H15NO
Mol Weight 213.28
CAS number NA

5-methoxy-3’-methylene-2H-spiro[benzofuran-3,1’-cyclobutane]
O
Catalog Number RX-V15
\ Mol.fmla 013H1402
O Mol Weight 202.25
CAS number NA
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—



3’-methylene-2H-spiro[benzofuran-3,1’-cyclobutane]

o)
Catalog Number RX-V16
Mol.fmla C12H120
Mol Weight 172.23
CAS number NA

5-chloro-3’-methylene-2H-spiro[benzofuran-3,1’-cyclobutane]

O
Catalog Number RX-V17
Mol.fmla ClnglClO
Cl Mol Weight 206.67
CAS number NA

3’-methylene-5-(trifluoromethyl)-2H-spiro[benzofuran-3,1’-cyclobutane]

QO
Catalog Number RX-V18
Mol.fmla 013H11F3O
Mol Weight 240.23
\\ CAS number NA

methyl 3’-methylene-2H-spiro[benzofuran-3,1’-cyclobutane]-6-carboxylate

i
\O 0 Catalog Number RX-V19
Mol.fmla C14H1403
Mol Weight 230.26
CAS number NA
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3-methylene-2"H-spiro[cyclobutane-1,3’-furo[3,2-b]pyridine]

f\l%
|

Catalog Number

Mol.fmla
Mol Weight
CAS number

RX-V20
C11H; 1 NO
173.22

NA

5-fluoro-3’-methylene-2H-spiro[benzofuran-3,1’-cyclobutane]

@)

—

Catalog Number

Mol.fmla
Mol Weight
CAS number

RX-V21
Ci12H11 FO
190.22

NA

3-methylene-2’H-spiro[cyclobutane-1,3’-naphtho[2,3-b]furan]

4

Catalog Number

Mol.fmla
Mol Weight

CAS number

RX-V22
Ci6H140
222.29
NA

5,7-di-tert-butyl-3’-methylene-2H-spiro[benzofuran-3,1’-cyclobutane]

{5%\\

Catalog Number

Mol.fmla
Mol Weight

CAS number
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RX-V23
CooHo30
284.44
NA



3’-methylene-2H-spiro[benzofuran-3,1’-cyclobutane]-5-carbonitrile

Catalog Number
Mol.fmla
~ .
N> Mol Weight
\\ CAS number

3-methylene-1’-tosylspiro[cyclobutane-1,3’-indoline]

Catalog Number
O=c Mol.fmla

Mol Weight

CAS number

26

RX-V24
Ci3H; 1 NO
197.24

NA

RX-V25
ClnggNOQS
325.43

NA



	01_Summary.pdf
	02_prosper_updated.pdf



