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Synthetic organic spin chemistry:!
molecular design, bottom-up synthesis, and creation of 
intriguing physical properties of structually well-defined !
open-shell organic molecule !
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Lloyd の (ABC)n 一次元周期モデル���

Science 1993;  Scientific American 1995!

A! B! C!C! A! B!

化学シフトの異なる qubit A, B, C を繰り返し単位

とする一次元周期構造が、無限大の qubit を整列

させた場合と同等のシステムとなる�

�scalable qubit 化」 を実現するための手段�

具体的な物質系の報告例は皆無�Prof. Seth Lloyd, MIT!

Helical  Structure!

(MAKE: Japan © O’Reilly Media, Inc.)!

DNA: !
right-handed double helix!

α-helix:!
left-handed helix!

widely seen in nature!

(© Laboratory of Molecular Biology, Chiba University)!

helical chirality!

close and important relationship with life phenomena!

mirror!

left- and right-handed helix!





JACS  2010!

2 qubit!
Mn(II)! Mn(II)!

pulse-based electron magnetic resonance spin technology!
is expected to act as the first scalable qubit!

novel metal complex system!

Scalability ?!
Sim:  imidazole hexamer!

challenge for !
(ABC)n  type!



Method  for  Chiral  Separation !
sample preparation!

Ni(II)!
complex!or!Co(III) !

complex!

MeOH solution of racemic complex !
Metal:  Co(III),  Ni(II)!

separation!
eluant:    Hex–EtOH–MeOH–TFA!
                             (no chiral component)!

each enantiomer in a preparative scale!
left-handed helicate! right-handed helicate!

JAI: LC908 !
Recycling Preparative!

HPLC!


