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Development of Novel m-Conjugated Molecules Designed by Internal Functionalization
(‘Graduate School of Engineering, Nagoya University, >JST PRESTO)ONorihito Fukui,'

The internal areas of n-conjugated molecules should represent a new material exploration
space. With this idea, the presenter conducted exploratory research with three strategies:
insertion, addition, and bond-cleavage. For the insertion strategy, the presenter synthesized a
new non-planar perylene bisimide analogue containing an inserted sulfur atom, which
functioned as a soluble precursor for n-type semiconductor. For the addition strategy, the
presenter investigated the effect of internal substituents on the properties of the parent m-
systems. For the bond-cleavage strategy, the presenter achieved the facile and enantioselective
synthesis of figure-eight macrocycle, and explored the application utilizing its distinctive D»-
symmetric chiral structure.

Keywords : n-Conjugated Molecules, Internal Functionalization, Insertion; Addition; Bond-
Cleavage
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Development of Cationic Radicals for Hydrogen Atom Transfer and Their Application to
Catalytic Molecular Transformation (Faculty of Pharmaceutical Sciences, Kanazawa
University) O Akira Matsumoto

We have developed novel synthetic methods for C—H functionalization of various organic
molecules via hydrogen atom transfer (HAT) enabled by cationic radicals. These species are
catalytically generated under mild photoredox conditions and have a high structural diversity.
With these radicals, several photocatalytic transformations involving selective HAT processes
have been developed, providing straightforward ways to convert readily available chemicals
into complex and valuable molecules.

Keywords : Hydrogen Atom Transfer; Radical Cation; Photoredox Catalysis;, Phosphonium
Ylide; C—H Functionalization
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Direct Functionalization of Aromatic Compounds Using Thioethers as Organocatalysts
(‘Graduate School of Engineering and *Institute for Open and Transdisciplinary Research
Initiatives, Osaka University) OYuji Nishii 1.2

)

The development of organocatalysts and their synthetic application have attracted significant
research interest over the last several decades. Recently, we have developed a series of thioether
organocatalysts for the direct functionalization (halogenation and trifluoromethylthiolation) of
unactivated aromatic compounds. Triptycene and carborane motifs were utilized as the catalyst
platform for tuning the Lewis basicity of the sulfur atom to improve the catalytic performance.
The developed reaction systems showed improved selectivity and functional group tolerance
as compared to the conventional synthetic methods. We carried out computational study to
investigate the effect of triptycenyl and carboranyl substituents on the reactivity of the
corresponding sulfonium complexes.

Keywords: Organocatalyst; Halogenation, Triptycene; Carborane
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1. Aromatic Halogenation (J. Am. Chem. Soc. 2020)
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Trip-SMe flif Q ’/ . SCF
cat. Trip-SMe AN 3
O/ N-SCF, ——————> R@/ J T
co-cat. (TfOH etc.) = SCF3
SCUVQ species

® HILKRZ vamlEARA W -/ NOT LR
Trip-SMe it TG S 72 LA I, K0 @iEMEZR 1 7 ARl o BRFE 2

L7z, Trip-SMe i1, 2V B H BB EHRILEW Th 2 7280 | ARBUGTERE O RS

BWTE, MU TR UEM O N a A K DO RIEEAL SR E 72 D, FT2
KU T T DALHERIC & D RFEM IR T 2 — = TITA RN #E L < L il
7Ty N7 =L ERBETDOINEND ST, IR T AT, 10 HOR TR T L 21131

DIRFEN B 72 5 E T EAERDOFEFR ST TH Y HRRFEF OEKBIEE DI X

== REINIR AR, ~Na S ALRUS O L LT m- VAR T :/T\»%L’
SMe RZEALTELDOBFHIZEIEETHY . SBICHNVRT VERUFEZT VXL
T 5 EBEEMED W B A 2 LA R Le, BIFS L2 Trip-SMe % 5 &0
TEME BN T FRIRMEAZ 7R L, ON &0 NO, A2 G e T AR B E S, =R F i
RV L= R ERZRERBEREZFOLOICK L THERMIT a7 ALKIEN
AT L7-, DFT SHEIC LD . WVR T v EHILOE R 7290 R L ibigtiE o F8 B RS

Ze RACHNZ T L 72,

cl oo
Br 1 Br NC Br O,N Br Br R4
Electron I:[ \Q j@ D/ “NH,
DeficientArene I Br cl Me F Me Me
96% 82% 98% 98% 85%
SMe 5 o
[o] r
" oH
Functional N se. O/ Br. 4 B o\r/
Group Tolerance J@/ Se o
Br 65% gy 67%  MeO 82% MeO 87%

SMe

HIVIRS VfgE% Chem 2024
— iy NBS (2.0~5.0 eq.)
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DCE RT or 60 °C

81% (2.0 ea. NBS 76% (3.0 eq. NBS) 80% (5.0 ea. NBS)
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