
 

s 0 1

0 P 1 
s 28- a 2 o 2802 

P

P 3

 

News Letter 
Vol. 20 March, 2020 

 
       Contents:  

K

i A 

m  

( ) ( m  

a r  

K A

 d Ki A0 P 2

1 e

 



 
 

1 
 

8
N

ew
s 

Le
tt

er
 V

ol
. 2

0 
 

38 1 3 0

8

 
) ) ) 0

0 2 ) −
) )

2) 2 0  
) NMR ) 0 NMR )

1 0 0 0 )

2 )

NMR )
1) ) )

NMR 2 )  
2) )

1

) 2)

) )

0 )

4 0

)

0 )

) 3)  
0 )NMR )

0)

0 1

)

)

0  

 
1) T. Yamaguchi et al., J. Comput. Chem. Jpn. 2018, 17, 1. 
2) T. Suzuki et al., Biochemistry 2019, in press. 
3) G. Yan et al., Chem. Asian J. 2017, 12, 968. 

�

 

-. A 3

 /3

3



 
 

2 
 

8
N

ew
s 

Le
tt

er
 V

ol
. 2

0 
 

�

0-.

8 3

 

CNB )

) 7)

4 0 π
-

M-CNB ) d
π )CNB )

M-CNB ) 4 )

1 4 )M-CNB 1), 2)) M-CNB
0 0 )  

) ) )

2 ) 1,8
) ) )

2 3) ) Pd(II)
4) 5) 2 Pd(II) ) 4

0 ) ) )

) )

0 )

)M-CNB )

) M-CNB  
) 4 0 ) M-CNB )

) M-CNB
) 4  

 
1) Y. Sakata, S. Akine et al., Inorg. Chem. 2018, 57, 15500. 2) D. Kuzuhara, H. Yamada et al., Org. Lett. 2019, 21, 

2069. 3) K. Yamamoto, S. Higashibayashi, Chem. Eur. J. 2016, 22, 663. 4) K. Yamamoto, T. Takata et al., Chem. 

Asian. J. 2020, 15, 356. 5) K. Yamamoto, T. Takata et al., Dalton Trans. Just Accepted.  

1 

2 



 
 

3 
 

8
N

ew
s 

Le
tt

er
 V

ol
. 2

0 
 

�

Metal-directed asymmetric spatial assembly of diverse  
building blocks - spheres, planes, and bowls 
 
Prassides Kosmas 

 
 The electronic properties of materials arising from d and f shells have drawn the bulk of research 
attention in condensed matter science, but although unconventional p-electron-based electronic, 
magnetic, and conducting properties are somewhat rare, they represent a fascinating topic (e.g., 
unconventional high-Tc superconductivity proximate to antiferromagnetic order in strongly correlated 
molecular fullerides(1) and quantum spin liquid states in Mott insulating ionic salts of polyaromatic 
hydrocarbons (PAHs)(2)) that presents the added challenge of molecular structural and electronic 
complexity. 
 Our research currently targets the creation of new p-electron-based materials platforms using spatial 
asymmetric assembly of simple electronically complementary molecular units with varying molecular 
shapes. Individual building blocks to afford the asymmetrically assembled crystalline hybrid solids 
range from spherical C60 units-which themselves crystallize in isotropic 3D structures (Fig. 1a) (1)–to 
planar or curved PAHs–which themselves crystallize in quasi-1D structures (Fig. 1b) (2). They also 
include the family of mixed-valence molecular oxides with dioxygen in two different charge states that 
adopt distorted architectures of vertex-sharing tetrahedral (Fig. 2), resulting in highly frustrated 3D spin 
topologies with intimate links between lattice, spin, and electron degrees of freedom (3). 
(a)   (b) 
 
 
 
 
 

 
(1) Y. Takabayashi et al., Science 2009, 323, 1585; R. H. Zadik et al., Sci. Adv. 2015, 1, e1500059. (2) Y. 
Takabayashi et al., Nat. Chem. 2017, 9, 635; F. D. Romero et al., Nat. Chem. 2017, 9, 644; J. Zhang et al., J. 
Am. Chem. Soc. 2018, 140, 18162. (3) R. H. Colman et al., Inorg. Chem. 2019, 58, 14532; H. E. Okur et al., 
Inorg. Chem. 2020, 59, 1256. 

Fig 1 (a) Isotropic 3D structure of superconducting fullerides. 
(b) Quasi-1D herringbone structure of alkali PAH salts. 

Fig 2 Distorted pyrochlore structure hosting a 
frustrated molecular magnet. 
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T. Wada et al., Chem. Comm. 2014, 50, 14055; ChemCatChem 2013, 5, 3237; J. Am. Chem. Soc. 2011, 133, 
10379; J. Am. Chem. Soc. 2007, 129, 3478; J. Org. Chem. 2007, 72, 2707; J. Am. Chem. Soc. 2003, 125, 7492; J. 
Am. Chem. Soc. 2018, 140, 3959 etc.  
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