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Annual Research Highlights 
 
(1) “Quantitative Dynamic Interconversion between 
Ag(I)-Mediated Capsule and Cage Complexes 
Accompanying Guest Encapsulation/Release” 
 
  We have established a quantitative 
interconversion between two AgI-containing molecular 
architectures, a capsule-shaped [Ag414]4+ and a 
cage-shaped [Ag614]6+ complexes (Fig. 1). These two 
complexes are formed in a self-assembled way from 
tris-monodentate ligands 1 and AgI by changing the 
ratios of 1 to AgI with or without guest molecules. 
Indeed, the [Ag414]4+ capsule complex can 
accommodate a neutral molecule such as adamantane in 
the inner space with high affinity, whereas, as soon as 
the capsule complex is converted into the cage-shaped 
counterpart, [Ag614]6+, the included molecule is 
immediately released outside. An X-ray analysis has 
determined the [Ag414]4+

 capsule structure in which an 
adamantane molecule is trapped inside. Furthermore, 
the encapsulation and release of the guest molecule can 

be dynamically controlled by the quantitative 
AgI-mediated capsule ´ cage interconversion. 
 
1-(1)-1) Angew. Chem. Int. Ed., 44, 2727-2731 (2005) 
 
(2) “Heterogeneous Assembly of Silver(I) and 
Calcium(II) Ions Accompanying a Dimer Formation 
of cyclo(L-Ala-L-Met)3” 
 
 Heterogeneous assembly of two different types of 
metal ions, transition and alkaline earth metal ions, has 
been accomplished by the use of cyclic hexapeptides 
with metal coordination sites at both amino acid side 
chains and the carbonyl groups on the cyclic framework. 
A cyclic hexapeptide having a repeating L-Ala-L-Met 
sequence, cyclo(L-Ala-L-Met)3 (1), quantitatively forms 
a tetranuclear complex (2) with three Ag+ and one Ca2+ 
ions in a dimeric structure (Fig. 2). 

 Complexation between Ag+ ions and the thioether 
groups reinforces the encapsulation of Ca2+ ions into the 
cavity formed by the six carbonyl oxygens in the 
dimeric structure. Sr2+ and Ba2+ ions also form dimeric 
structures with the aid of Ag+ ions only when excess 
amounts of these metal ions are added. Other alkaline 
earth metal ions such as Mg2+, alkaline metal ions and 
La3+ ion with an ionic radius similar to Ca2+ and Na+, do 
not form dimer complexes under the same conditions. 
 
1-(1)-2) Chem. Commun., 1484-1486 (2005) 

 
Fig. 1 Schematic representation of the interconversion 
between an [Ag414]4+ capsule and an [Ag614]6+ cage 
complexes by changing the ratios of AgI to ligand 1. 

 
Fig. 2 A scheme for the formation of a tetranuclear complex (2) 
from cyclo(L-Ala-L-Met)3 (1), three Ag+ (green), and Ca2+ (pale 
blue) ions. 
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(2) “Cyclo(L-Ala-L-Met)3 (I)

(II) ” 
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 2 Cyclo(L-Ala-L-Met)3 (1)、三つの (I) (緑色)およびカ

ルシウム(II)イオン(淡 色)からなる四核錯体(2)の合成スキ
ーム
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