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Development of Macrocyclic Boronic Ester-Catalyzed Photocycloaddition Reactions (Tokyo 
Institute of Technology) 	Minami Kawasaki, Mari Ohshima, Kohei Takahashi, Nobuharu 
Iwasawa 

 
Previously, we found that a macrocyclic boronic ester bearing electron-deficient aromatic 
moieties catalyzed [4+2]-photocycloaddition reaction of anthracene derivatives with 
1,3-dienes and styrenes by irradiating the charge-transfer absorption band. In this study, we 
investigated expansion of the scope of this reaction. It was found that acrylic esters 
substituted at the β-position with indole, benzothiophene, and benzofuran moieties underwent 
self-dimerization by irradiating the charge-transfer absorption band. Five isomeric [2+2], 
[4+2] and [4+4] cycloadducts were obtained for the indole derivative, whereas two [2+2] 
cycloadducts were mainly obtained for benzothiophene and benzofuran derivatives. 
Furthermore, by carrying out the reaction in the presence of dienes or styrene, cross 
[2+2]-cycloaddition products were obtained in good yields for benzothiophene and 
benzofuran derivatives. 
 
Keywords�Supramolecular; Donor-acceptor interaction; Photocycloaddition; Host-guest  

[4+2]

5 [2+2], [4+2], [4+4]
, 2 [2+2]

[2+2]
 

 

 

Z

COOMe

[2+2]BTH-F (0.1 eq.)

CH2Cl2
 470 nm or 405 nm

6 h

[2+2] or [4+2] or [4+4]

Z = NMe, O, S

NMe S O

[4+4]

[4+2]

[2+2]

Yields were determined by 1H NMR.
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