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In one reaction step only, the self-assembly promoted 
synthetic pathways lead to various products like: pen- 
dant benzophanes, bis-macrocyclic compound and tri- 
cyclic cryptand. The self-assembly phenomena are 
probably stimulated by hydrogen bonds formed 
among substrates and molecules of the solvent. 

Keywords: self-assembly, pendant benzophanes, bis-macro- 
cyclic compound, tricyclic cryptand 

The self-assembly phenomena are used by 
nature to generate a variety of biochemical sys- 
tems [l] e.g. membranes, duplex nucleic acid 
and viral coat proteins. In these self-assembly 
processes complex structures are prepared from 
small, relatively simple subunits via weak non- 
covalent bonds. Very precise recognition fea- 
tures present in each subunit allow a large 
degree of control in the construction process, 
thus natural self-assembly processes are efficient 
and self-checking. 

In a laboratory chemists have tried to mimic 
self-assembly phenomena found in nature. 
Examples include hydrogen-bonded species [2], 
metal-bipirydyl [3], aryl-aryl charge transfer 
interaction [4]. The order of the substrates, which 
characterizes the unnatural assemblies, can lead 
to products new in form as well as in functions. 

The self-assembly synthetic pathway can replace 
or compete with conventional synthetic method- 
ology of making compounds step-by-step. A 
good and illustrative example is the synthesis of 
tricyclic cryptands. Those compounds are usu- 
ally synthesized via step-by-step protocol [5]. 
There are only few examples in the literature of 
the synthesis of tricyclic cryptand using 
self-assembly phenomena [6]. 

Our own studies on self-assembly promoted 
synthetic pathways of highly elaborated aza- 
coronands are based on the macrocyclization 
procedure developed by us. We have reported 
that dimethyl a,w-dicarboxylates (e.g. 1) react 
under ambient conditions with a,w-diamino 
aliphatic ethers (e.g. 2 )  in methanol to afford the 
macrocyclic bisamides (e.g. 3) in good yields 
(Scheme 1) [7]. 

Following the procedure adopted previously, 
we have decided to examine macrocyclization 
reaction of tripodal reagents. The tripodal trime- 
thy1 ester 4 (an armed analogue of 1) was reacted 
with diamine 2 to give the pendant benzophanes 
5 (Scheme2) [8]. It is noteworthy that even if 
excess of diamine is present in the reaction mix- 
ture, bisamide is the only isolable product. Similar 
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results were obtained for 1,2,4- and 1,3,5-trlhy- 
droxybenzenes. The one-step strategy used by us 
leads to diazacoronands possessing pendant arm 
attached to the phenyl ring in exactly defined 
position. This feature is unique among reactions 
leading to pendant benzophanes [9]. 

An alternate approach in preparation of pen- 
dant benzophanes can involve use of tripodal 
amine and dipodal methyl ester as substrates. 
This idea was tested by treatment of dimethyl 
ester 1 with tripodal tris(2-aminoethy1)amine 6 
(Scheme 3). As a result, we have obtained crys- 
talline bis-macrocycle 7 (34% yield) as the only 
product [lo]. The compound 7 partly precipi- 
tated from the reaction mixture, and after several 
attempts, we managed to obtain well shaped 
lated by hydrogen bonds formed among sub- 

crystals suitable for X-ray analysis, which justi- 
fied the proposed structure [lo]. 

In the next experiment the tripodal amine 6 
was treated with tripodal trimethyl ester 4 to 
afford tricyclic cryptand 8 in a yield of 39% 
(Scheme4) [lo]. The structure of 8 was deter- 
mined by 'H, 13C NMR and mass spectrometry. 
Unfortunately, all attempts to obtain crystals 
appropriate for X-ray crystallographic analysis 
were unsuccessful. The reaction, in which com- 
pound 8 is formed, is an example of a rare 
multi-centred reaction which leads to highly 
elaborated macrocyclic compounds. 

It is noteworthy that all macrocyclization reac- 
tions were proceeded in methanol. The 
self-assembly phenomena are probably stimu- 
strates and molecules of the solvent. 
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