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Introduction

Recently, indium tribromide has received increasing at-
tention as a novel type of water-tolerant green Lewis acid
catalyst for organic synthesis with highly chemo-, regio-
and stereoselective results.1 Compared to conventional
Lewis acids, it has advantages of water stability, recycla-
bility, operational simplicity, strong tolerance to oxygen-
and nitrogen-containing reaction substrates and functional

groups, and it can often be used in just catalytic amounts.
This catalyst promotes various transformations including
alknylation of aldehydes and N,O-acetals,2 Michael addi-
tion,3 synthesis of 1,3-dioxane derivatives,4 conversion of
oxiranes to thiiranes,5 sulfonation of indoles,6 alkynylat-
ion of acid chorides7 and synthesis of 2-halo-1,3-dienes.8

Indium tribromide is conveniently prepared by heating
metallic indium in a current of nitrogen and bromine,9 and
is now also commercially available.

Abstracts

(A) A novel one-pot synthesis of benzo-fused heterobicyclic com-
pounds is achieved in excellent yields and high stereoselectivity
using a catalytic amount of InBr3 in the reaction of glycals with
aryl amines under mild reaction conditions.10 Although the reac-
tion also proceeded with InCl3, InBr3 was found to be superior in
terms of yield and reaction rate. This reaction can also be per-
formed with stoichiometric amounts of TMSOTf.

(B) Shibata et al. reported the Et3SiH-promoted diasteroselective
reductive aldol reaction using InBr3 as catalyst. Indium hydride,
generated in situ, promoted a 1,4-reduction of the enone to the in-
dium enolate, which gave the aldolate upon reaction with an alde-
hyde. This three-component reaction afforded only silyl aldolates
as products without any side reactions. The syn selectivity is higher
than for other known reductive aldol reactions.11

(C) Sakai et al. reported that the PdCl2(PPh3)2–InBr3 reagent sys-
tem effectively catalyzes the cross-coupling reaction of terminal
alkynes with aryl iodides, leading to the corresponding functional-
ized alkyne derivatives in excellent yields.12 This method has been
applied to a one-pot synthesis of 2-phenylindole through the in-
tramolecular cycloaddition of 2-phenylethynylaniline without the
need for a protecting group on the amine. 

(D) A practical synthesis of 3-indolylquinones was achieved with
this catalyst by the conjugate addition of indoles to p-benzoquin-
ones under mild reaction conditions, in high yields and with high
selectivity. 1,4-Naphthoquinones also underwent Michael addition
with indoles under similar conditions to give 3-indolylnaphtho-
quinones.13
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(E) InBr3 is found to be a mild and efficient catalyst for dimeriza-
tion of a-substituted vinylarenes. The reaction of vinylarenes con-
taining electron-withdrawing substituents or an o-methoxy group
leads to acyclic dimers. The acyclic dimers are suitable precursors
of polymers. b-Substituted vinylarenes are inert under these condi-
tions.14 The highlight of this protocol is the rigorous chemo-
selective control of products, depending on the nature and
regiochemistry of the substituents on the aryl portion of the vinyl-
arene.

(F) In the presence of a catalytic amount of InBr3 (5 mol%), benzyl
alcohols, allylic and benzylic acetates undergo deoxygenative
allylation reaction with allylsilanes to give the corresponding
allylation products in high yields.15

(G) Indium tribromide efficiently catalyzes the aminolysis of ep-
oxides with aromatic amines to afford the corresponding b-amino
alcohols, important intermediates for the synthesis of natural prod-
ucts and pharmaceuticals, in high yields with high selectivity.16

This method is applicable to a variety of epoxides and aromatic
amines, especially deactivated and highly hindered amines, as well
as other nitrogen heterocycles.

(H) The Biginelli-type three-component cyclocondensation reac-
tion of chlorinated 1,3-dicarbonyl compounds with aldehydes and
urea (or thiourea) in the presence of indium tribromide provides
trichloromethyl-substituted tetrahydropyrimidinones, instead of
the usual Biginelli products (dihydropyrimidinones), in high
yields.17

(I) At a loading as low as 0.01 mol%, InBr3 can catalyze the
chemoselective preparation of acylals under solvent-free condi-
tions. Aliphatic and aromatic aldehydes react with acetic anhy-
dride to afford the corresponding acylals in very good to excellent
yields at ambient temperature.18a Indium tribromide is a water-tol-
erant green Lewis acid, and the cleavage of acylals can be carried
out using a catalytic amount of InBr3 in water at 100 °C.18b

CH2

R1
R2

R3

R4

R2

R3

R4

R1

CH3

R1

R2

R3
R4

InBr3

CH2CH2

R1 = Me; R2, R4 = H; R3 = OMe 91%
R1, R2, R4 = Me; R3 = H             97%

Ar OR1

R
TMS

Ar

RInBr3

CH2Cl2

+

R = alkyl, cyclic alkyl, Ph; R1 = H, COCH3

OR
R

R
N
H

OH

R
+

InBr3

CH2Cl2, r.t.

NH2

Cl3C OEt

O O

R H

O

H2N NH2

Y
+ +

Y = O, S N
H

NH

Cl3C

R

Y

HO
EtO

O

10 mol% InBr3

THF, reflux

RCHO R
OAc

Ac2O, 0.01–1.0 mol%  InBr3 OAc

10 mol%, InBr3, water,  100 °C

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


