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1.Introduction

To construct a tetrasubstituted carbon moiety, many substitution reactions using a-halocarbonyl compounds
have been developed. Since the Sn2 reaction is strongly affected by the steric hindrance of the alkyl electrophile]
the electrophiles that can be used are limited to primary and secondary alkyl electrophiles. On the other hand,
Sn1 and radical reaction, tertiary alkyl electrophiles with more stable intermediate are most suitable for
substitution reaction. In these studies, [ developed a tertiary alkylation using a-carbonyl compound in the
presence of transition metal catalyst and photocatalyst, and developed method for using the bulky

tetrasubstituted carbon compound as a boron protecting group.

2. Development of stereospecific fluorination to chiral tertiary alkyl halides in the presence of copper catalyst

Stereospecific reaction is one of the most important studies in organic synthesis. The Sx2 reaction is generally
used as a stereospecific nucleophilic substitution for chiral alkyl electrophiles, but it is difficult to adapt it to
tertiary alkyl electrophiles. On the other hand, because Syl and radical reaction pass through planar
intermediates, it is very difficult to maintain the stereochemistry of the chiral substrate. Therefore, it is difficult
to perform a stereospecific reaction to control the stereochemistry of the tertiary alkyl electrophile. In these
studies, I developed enantiospecific fluorination and hydroxylation of « -haloamide in the presence of a

transition metal catalyst.
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imaintenance of stereochemistry could not be achieved when chiral tertiary alkyl halides were applied to the
reaction because PMDETA was used as a ligand. Therefore, the use of a bipyridyl ligand, led to a significant
improvement in the yield and enantiostability of fluorinated products. From the results of examining the
substrate scopes, various a-haloamide compounds were tolerated. Next, to confirm whether the reaction
proceeds by steric retention or inversion, stereospecific fluorination was performed using a-bromoamide 1e,
and the desired fluorination product 2e was obtained with moderate yield and good diastereostability.
Subsequently, as a result of single crystal X-ray crystal structure analysis, it was found that this reaction

proceeded with stereo retention.

0 o
(R) (R)
N N
ipr. ‘ H CuBr; (10 mol%) ipr. O H
o O dtbbpy (10 mol%) o} O
"Bugﬂ)I\N CsF (2.0 equiv) "Buyl\N
B p . MeCN (0.5 M) FP:  q .
Et Pr 80°C, 23 h Et iPr
1e 2e
er (100:0) 72%, 89% es

3 Development of protecting group of boron reagent using tetrasubstituted carbon compound

In order to efficiently proceed with the Suzuki-Miyaura coupling, it is very important to control the Lewis
acidity of the boron center of the organoboron compound. In order to control the Lewis acidity of the boron
center, many examples have been reported. There have been few attempts to control the activity of boron
reagent by using the steric hindrance of the protecting group. In this study, I developed a new organic boron
reagent (oxazaborolidinone) using a sterically bulky tertiary a-hydroxyamide as a boron protecting group,

and investigated reactivity and stability.

Results
Heteroaryl or vinyl oxazaborolidinone 1 was synthesized and the Suzuki-Miyaura coupling with aryl
bromide in the presence of palladium catalyst was investigated. As a result, the coupling product 3 could be

obtained in high yield.
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Iterative Suzuki-Miyaura coupling is an effective method but when unprotected boronic acid with halogen




substituents is used, it is often difficult to control the coupling. We examined iterative coupling using
halogen-substituted oxazabololidinone. As a result of the reaction of oxazaborolidinone 4a and arylboronic
acid 5 in the presence of palladium catalyst, a coupling product 6 was obtained. Subsequently, 6 was
hydrolyzed, and Suzuki-Miyaura coupling with oxazaborolidinone 4b, the coupling product 7 could be
efficiently obtained. Finally, by reacting oxazaborolidinone 7 with aryl bromide, quarter aryl compound 8

was obtained in high yield.
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