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The Melamine-Cyanuric Acid lattice 
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Self-assembly of a calix[4]arene double rosette 
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Calix[4]arene cone and pinched cone 

conformations 

OHOH HOOH



X-Ray structure 



Characterization 

X-ray crystal structure 

•  1H NMR spectroscopy 

 

•  MALDI-TOF MS 

 

•  X-ray crystallography 
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Cooperative self-assembly 



Supramolecular chirality of the assembly 
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Enantiomers vs diastereomers 
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Diastereoselective synthesis 
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Quantitative induction is a general phenomenon 

(S)-MePhCYA (S)-PheCYA (S)-ValCYA (S)-LeuCYA 

(S,S)-(MeNap)2 (S,S)-(MePh)2 (S,S)-(Ala)2 



Dynamic assemblies 
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Enantioselective self-resolution 
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Functions in a chiral environment 
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Diastereomers vs enantiomers 
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Binding strength of barbiturates and cyanurates 
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Exchange rates in double rosette assemblies 

+  

+  

dissociation barbiturates/cyanurates: 
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Racemisation mechanism 

Eact 

Eact  =  105.9 kJ.mol-1 

t1/2   ~   4.5 days (18 °C, benzene) 
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Covalent postmodification  
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Influence on the racemisation rate 
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Tetra- and hexarosette assemblies 
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Racemisation rates 

100

80

60

40

20

0

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

re
l.
 C

D
 i
n

te
n

s
it

y
 

time (hr) 

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

l
i
n
k
e
r

t1/2  =  8.4 min :   5.5 hr  :  > 6 days 

             (x40)        x1100) 

chloroform, 50 °C 



Outline 

Introduction of noncovalent synthesis 

Diastereoselective synthesis 

Enantioselective synthesis 
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Amplification of chirality 

• Asymmetric catalysis 
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Amplification of chirality 

• Origin of homochirality 

Soai et al. Nature 1995, 378, 767-768 



A chiroselective peptide replicator 

Ghadiri et al. Nature 2001, 398, 797-801 



Sergeants and Soldiers in polymers 
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Application in non-covalent structures 
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Application in non-covalent structures 
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Sergeants and Soldiers in rosette assemblies 
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