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A poly(oxysi1icon phthalocyanine) containing 15-crown-5 subunits has been synthesized and its electrical 
conductivity determined. 

In nature, ion transport across membranes frequently occurs 
by means of ion channels.' The best studied example is the 
Gramicidin A channel.2 Synthetic models of ion channels are 
very scarce.3 Recently, we proposed a route for constructing 
synthetic ion channels, viz. by stacking of crown ether rings.4 
Bxusing a rigid polymer the rings were kept at a distance of ca. 
4 A. When incorporated into the bilayer of synthetic vesicles, 
the crown ether channels were able to facilitate the trans- 
location of cobalt ions.5 In this communication we report 
another method of constructing ion channels, namely via 
linear arrangement of phthalocyanine crowns (Figure 1). 

4,5-Dicyanobenzo-15-crown-S~ was converted into the cor- 
responding 1,3-di-imin0-1,3-dihydroisoindole derivative by 
reaction with sodium methoxide and ammonia in methanol.' 
Treating the product with Sic& in quinolineg at elevated 
temperatures produced the dichlorosilicon phthalocyanine 
crown ether (1; n = 0). This compound was readily hydro- 
lysed in the presence of water to give the dihydroxysilicon 
phthalocyanine (2; n = 0) (30% yield from the isoindole 
derivative).? Compound (2) is soluble in common organic 
solvents and sparingly soluble in water and hexane. 

Heating (2) in quinoline at 200 "C induced poly- 
condensation. This reaction is catalysed by CaCl2.9 Short 
reaction times (1-5 h) gave a mixture of oligomers. Pro- 
longed heating resulted in the formation of high molecular 
weight polymers which were insoluble in all organic solvents 
but soluble in concentrated sulphuric acid. During the 
condensation reaction the monomer peak at 678 nm in the 
visible spectrum gradually disappeared and a new broad band 
attributed to oligomeric (3; n = 0) became visible at 637 nm. 
The condensation process can also be followed by recording 
the increase in the intensity of characteristic i.r. bands at 750 

X 

( 1 )  x = CI ,  n = 0 
( 2 )  X = OH,n = 0 

t Compound (2; n = 0) (Found: C, 58.8; H,  5.6; N ,  8.3. 
C64H74SiN8022 requires C, 57.55; H, 5.6; N ,  8.4%); 'H n.m.r. 
(CDC13) 6 0.0 (s, 2H, SiOH), 3 . 3 4 . 5  (m, 64H, CH20),  and 7.5-8.5 
(m, 8H, ArH); u.v.-vis. (CHCI,) A,,,. (log E) 680 (5.31), 650 (4.60), 
612 (4.60), 417 (4.57), 359 (5.04), and 340sh nm; TGA transition 
310°C (decomp.). Compound (3; n = 0) [Found: C, 59.6; H, 4.3; N ,  
9.1. anal. calcd. for (C64H72SiNX02,)n requires C, 58.3; H,  5.5; N ,  
8 .5%];  no SiOH i.r. band at 820 cm-1; TGA transition 280°C 
(decomp.). 

and 1610 cm-1, and decrease of the band at 940 cm-1. The 
poly(phtha1ocyanine) (3; n = 0) had elemental analyses and 
spectroscopic data consistent with its structure. t The poly- 
meric nature of (3) also follows from its electrical properties, 
as measured by a.c. impedance spectroscopy.10 The values of 
the electrical conductivity (a) at 25 "C and of the conductivity 
activation energy (E,) amounted to 10-7 S m-1 and 0.4 eV, 
respectively. The electrical conductivity of (2) was much lower 
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Figure 1. Linear chain of phthalocyanine crowns. 
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and could not be measured accurately by the impedance 
technique. 

Capping an oligomer of (2) of appropriate molecular weight 
with R3SiC1 will produce a channel of a length comparable to 
the thickness of a vesicle bilayer. Such a channel could 
facilitate the transport of both ions and electrons across the 
vesicle wall. Work along these lines is in progress with channel 
compounds derived from 18-crown-6 (3; n = 1) and 21-crown- 
7 (3; n = 2). Details will be published elsewhere. 
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