©
2020 2022

Development and application of oxidative coupling between arenes and alkenes
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We succeeded in developing the construction method of bicyclic skeletons by
oxidative aromatic nucleophilic substitution on phenols with alkenyl side chains using hypervalent
iodine oxidation reagent. Various aliphatic bicyclic compounds and heterocycles were synthesized
from substrates with various alkenyl side chains, electron-donating/withdrawing substituents, and
heteroatoms. The developed method was applied to the synthesis of 6/5-membered bicyclic core of
tetrapetalone A. This method is useful for syntheses of various bioactive compounds and medicines.



OH 0] OH
- 28 Nu®
@ > —_—
-H X=H
X Nu™ X Nu
(AL B BT NV r B 7T )
OH OH
BIE A BRI B RIS
AL BB E—T IV oAy TY oy
H,C—7

CH, CH,

FILSG=)LoJx/—ILE B EY
X (R, R%,RY)
Y)
OH OH
X @ ] X
R Y Y
720l n
— R1
R R R o

FILS=)LoJx/—)LEE LAY



PIDA FPIFA

Bl SREIMEEHIEZ AT 2 AR b ARSIz, T = LT, JEBRIR, Bk —~M

OH PIDA or FPIFA (1.1 eq.) OH OAc
K,CO3 (3-10 eq.) Cofs ™l ne
A X
X MS 4 PIDA
R1 Y Y
(CF3),CHOH (HFIP) -
/ 0 °C to reflux K — R1 CGFs_I:
R2 - R R3 OCOCF;
1 2 FPIFA
OH OH OH
CHg CHg H;C
OH R= cH, OH R= cH,
OCH; R I
Br Br
R cl Cl
F F
CF
CHj CFs CH; 8

OH OH OH

aey
1 ’O
9 -

CH
CH3 CH3
OH OH OH OH
0] NBoc NTs
NBoc



A/B

FhIRE0VA



8 8 0 3

Hiroki, Deguchi, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi, 59

Intramolecular cyclization of m-homoprenylphenols through oxidative nucleophilic aromatic 2023

substitution

Chem. Commun. 748-751
DOl

10.1039/D2CC06026D

Riichi Hashimoto, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi 95

1,2-Rearrangement from o-quinols to multisubstituted catechols via retro Diels-Alder reaction 2022

of o-quinol dimers

Bull. Chem. Soc. Jpn. 663-672
DOl

10.1246/bcsj .20220025

Kazuki Kurahayashi, Kengo Hanaya, Takeshi Sugai, Go Hirai, Shuhei Higashibayashi 28

Cu-catalyzed stereoselective borylation and Pd-catalyzed stereospecific cross-coupling to give 2022

aryl C-glycosides

Chem. Eur. J. €202203376
DOl

10.1002/chem.202203376

Masataka Nakahara, Kazuki Kurahayashi, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi 24

One-step synthesis of acylborons from acyl chlorides through copper-catalyzed borylation with 2022

polystyrene-supported PPh3 ligand

Org. Lett. 5596-5601
DOl

10.1021/acs.orglett.2c02305




Nakahara Masataka Ohtsu Hiroyoshi Kawano Masaki Hanaya Kengo Sugai Takeshi Higashibayashi 51

Shuhei

Synthesis of 1H-2-Benzopyran-5,8-dione Skeleton through a Cascade Reaction between Benzoquinone 2022

and B -Ketoester

Chemistry Letters 356 359
DOl

10.1246/cl.210817

Fujita Rie Hanaya Kengo Sugai Takeshi Higashibayashi Shuhei 11

Chemoselectivity-independent Cu-mediated coupling to construct the hydroquinoline skeleton of 2021

symbioimine

Scientific Reports 24078
DOl

10.1038/s41598-021-03448-9

Yasui Masamichi Hanaya Kengo Sugai Takeshi Higashibayashi Shuhei 11

Metal-free thermal organocatalytic pinacol coupling of arylaldehydes using an isonicotinate 2021

catalyst with bis(pinacolato)diboron

RSC Advances

24652 24655

DOl
10.1039/d1ra04443e

Nakahara Masataka Hanaya Kengo Sugai Takeshi Higashibayashi Shuhei 10

Theoretical Analysis of the Heterocyclic [4+2] Cycloaddition Between Pyridinium lon and Enol 2021

Ether

ChemistryOpen 627 629
DOl

10.1002/0pen. 202000310




54

A
143
2023
143
2023
KATs
143
2023
B -C-
143

2023




143

2023
6-endo

103

2023
C_

103

2023
KATs
103

2023




15 T

2022

15 T

2022

49

2022

49

2022




48

2022

48

2022

1,2-

48

2022

48

2022




121

2022

51

2022

66

2022

66

2022




32

2022

32

2022

32

2022

64

2022




120

2022
142
2022
B - 1H-2- -5,8-
142
2022

Masamichi Yasui, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi

Development of organocatalytic pinacol coupling of arylaldehydes by an isonicotinate catalyst with bis(pinacolato)diboron

The International Chemical Congress of Pacific Basin Societies

2021




Hiroki Deguchi, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi

Development of Intramolecular Oxidative Nucleophilic Aromatic Substitution Reaction between Phenols and Alkenes

The International Chemical Congress of Pacific Basin Societies

2021

Rie Fujita, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi

Development of chemoselectivity-independent construction of hydroquinoline toward total synthesis of symbioimine

The International Chemical Congress of Pacific Basin Societies

2021

Ban Fujitani, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi

Stepwise approach for sterically hindered Csp3-Csp3 bond formation by dehydrogenative O-alkylation and Lewis acid-catalyzed
[1,3]-rearrangement towards the arylalkylcyclopentane skeleton of sesquiterpenes

The International Chemical Congress of Pacific Basin Societies

2021

Masataka Nakahara, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi

Theoretical analysis on Diels-Alder reaction of 3-carbamoyl-2,4-dinitrophenylpyridinium

The International Chemical Congress of Pacific Basin Societies

2021




Toshifumi Kobayashi, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi,

Analysis on interconversion between atropisomers of chiral substituted 9,9' -bicarbazole

The International Chemical Congress of Pacific Basin Societies

2021

48

2021

48

2021

1,2-

48

2021




50

2021

50

2021

[4.n.0]

50

2021

1,2-

63

2021




24

2021

1,2-

24

2021

1,2-

118

2021

118

2021




118

2021

2021

2021

2021




Synthesis of substituted catechols by 1,2-rearrangement of ortho-quinols

19

2021
141

2021

1,2-

141

2021
141

2021




Riichi Hashimoto, Kengo Hanaya, Shuhei Higashibayashi, Takeshi Sugai

The synthesis of substituted catechols by 1,2-rearrangement of ortho-quinols

101

2021

Hiroki Deguchi, Kengo Hanaya, Takeshi Sugai, Shuhei Higashibayashi

Intramolecular oxidative nucleophilic aromatic substitution reaction between phenols and alkenes

101

2021




