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Fluoroalkyl groups, such as trifluoromethyl (CFs) group, has a highly lipohilic character,
strong elctronegativity and characteristic size. Fluoroalkylated aromatics play an important role in
the progress of medicinal, agricultural, and material sciences. Therefore, convenient protocols of
fluoroalkylated compounds have been needed.

This thesis contains in 7 chapters. Application and synthesis of fluoroalkylated aromatic
compounds is shown in chapter 1.

In chapter 2, catalytic aromatic perfluoroalkylation via f-carbon elimination is described.
Recently a lot of studies on catalytic aromatic trifluoromethylation have been published. On the
other hand, only a few reports for catalytic pentafluoroethylation has been published. Herein,
catalytic perfluoroalkylation for aryl iodides employing the O-silyl perfluoroalkyl carbinols, which
were readily prepared from perfluorocarboxylate, was developed. Catalytic aromatic
trifluoromethylation proceeded smoothly to give the products in moderate yield. In addition, the
cross-coupling for pentafluoroethylation afforded the products in high yield.

In chapter 3, nucleophilic trifluoromethylation using fluoroform, which is by-product of
manufacture of Teflon, is demonstrated. O-Silylated perfluoroalkyl carbinols underwent
perfluoroalkylation of aryl iodides. As the aromatic perfluroroalkylating reagents, O-silyl
perfluoroalkyl carbinols were prepared from perfluorocarboxylate. Herein, nucleophilic
trifluoromethylation using for trifluoromethyl(trimethyl)silane or fluoroform to easily access to
perfluoroalkyl carbinols was disclosed. First, trifluoromethylation of
trifluoromethyl(trimethyl)silane with aldehyde in the absence of a conventional catalyst such as
fluoride was achieved. Next, trifluoromethylation by the use of fluoroform and KOH with ketones
proceeded, and CFs-carbinols were easily obtained in high yields. The present protocol is a good
candidate for industrial production of CFs-carbinols because of low cost and easy handling.

In chapter 4, copper-catalyzed cross-coupling reaction of aryl iodides with
TMS-CF,PO(OEL), is described. Aryl difluoromethylphosphates (Ar-CF.PO(OEt)2) have been
paid an attention to bioisoster of phospholated tyrosines. Previous reports using catalytic amount of



copper salts have limitations that only the substrate aryl iodides possessing directing substituents at
the ortho-position worked well for the catalytic cross-coupling. Thus, the author tried to reduce the
amount of copper salts in cross-coupling reaction of TMS- CF,PO(OEt), with aryl iodides with a
wide substrate scope.

In chapter 5, the synthesis and reactions of difluorobenzocyclobutenone derivatives are
presented. A difluoromethylene group is known to be bioisosteric to the oxygen atom of ether.
Therefore, new synthetic methods for difluoromethylene compounds have been needed. Meanwhile,
benzocyclobutenone and derivatives have been used for the synthesis of biologically active
substances by Diels-Alder reaction or transition metal-catalyzed cycloaddition. First,
difluorobenzocyclobutenone derivatives were synthesized. Next, [4+2] cycloaddion of
difluorobenzocyclobutenone derivatives with dienophiles and carbonyl compounds was developed.
In these results, difluoromethylene compounds, fluoronaphthalenes and fluorinated lactones were
easily obtained.

All the findings in this thesis are summarized in chapter 6, and all the experimental procedures and
the spectral data are described in chapter 7.



