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In the past decade, cyclodextrins have attracted increasing attention as the sole 

class of inclusion hosts which form one to one molecular complexes with a variety of 

1) hydrophobic guest nolecules j Recently, another class of inclusion hosts, a crown 

family, were newly added to hydrophobic inclusion hosts, some of which exhibit even 

chiral recognition2', promising versatile field in the organic chemistry. 

We have been currently investigating polyparacyclophanes in order to afford a new 

31 class of inclusion host molecules In this communication, we wish to report the 

excellent binding capacity of N,N',N",N"'-tetramethyl-2,11.20,29-tetraaza[3.3.3.3] 

paracyclophane (IJ. The CPK molecular model of;shows that it has a square hydro- 

phobic cavity surrounded by walls of benzene rings 41 Its cavity size (distance 

between parallel sides) is about 5.5 i and expected to be capable of including phenyl 

* To whom corresnondence should be addressed. 

3327 



3328 No. 37 

or naphtyl moiety. 

Heeracyclophane I_ "as prepared by the reported procedure 5) with slight modifica- 

tion and it was recrystalized from methylene chloride. Very soluble is 2 in water 

below pH 6, though only poorly soluble in l&s acidic aqueous condition. This high 

solubility is signficant for the hydrophobic inclusion since the hydrophobic inclusion 

ca" only take place by introducing a hydrophobic cavity in water(or aqueous polar 

solvent). The successful incorporation of a hydrophobic organic molecule into the 

hydrophobic cavity ofr was ascertained by mea"s of the fluorescence measurement of 

sodium l-aniline-8-naphthalenesulfonate (1,8-ANS) as a fluorescent guest molecule. 

Fluorescence of l,&ANS is known to be strengthened, when bound in hydrophobic SW- 

rounding such as that in enzyme 6) or in cyclodextrin lb) As shown in Fig.1, the 
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1 Fluorescence spectrum of 0.5 x 10% l,&ANS(~---~~~~~) a" addition of 

1 x 10e% 8.cycladextri"(--4, of 1 x 10m2M B-cyclodextrin(-----) and of 

1 x lo-% ;( ---_) at pH 4.2. The exitatio" wave length was 375 nm. 
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fluorescence spectrum of l,&ANS in water (pH 4.2) was shifted to shorter wave length by 

10 nm and strengthened by ca. 5 fold on addition of Pcyclodextrin in ~xIO-~M. TO be 

noteworthy is that the remarkable enhancement of the fluorescence intensity is observed 

on addition of& much more remarkable than B-cyclodextrin, strongly suggesting the 

guest molecule is strongly incorporated into the hydrophobic cavity of I_~ Hildebrand 

and Benesi type analysis') of the fluorescence intensity gave the association constant 

of Aand 1,S-ANS, Yass =380K1 , which is by sixteen fold greater than that of B-cyclo- 

dextrinS). 

The alkaline titration of tetrahydrocbloride of_& shows the first and second pKa 

to be 3.0 and ca. 6, respectively, and at pH 6 the precipitation began, suggesting 

rhat the water soluble species ofr are tri- and retraprotonaredI. At pti 4.2. 1,8- 

AM is incorporated mainly byk(Ht)3 (Kas~3SO), but by '_(I,')4 (Kass"550) at pH 2. 

Further applications of L to inclusion catalysts are now under way. 
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