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Abstract-14-Dicyanomethylene-5,8,21,24-tetraoxa-2,11,18,27-tetrathiatricyclo- 

[26.4.1.1~2~~~]tetratriaconta-12,15,17(34),28,30,32-hexaen-33-one, a thiocrown 

ether, having a large cavity for complexation, formed a l:2-complex with HgC12. 

The X-ray structural analysis revealed that two aromatic rings were almost planar 

and, of the eight heteroatoms of the ethereal ring, each set of the consecutive two 

oxygen atoms and one sulfur atom on the tropone ring coordinated to one Hg2+ 

ion, but two sulfur atoms on the heptafulvene part were free from the coordination. 

The interatomic distance of two Hg2+ was 4.248 A. 

Currently, we have been interested in the pronounced mercurophilic properties of dithio-crown ethers in- 

corporated into troponoid frameworks.l.2 Particularly, the exclusive transportation of Hg2+ ion by means 

of a U-type cell with a water-CHC13 system was remarkable. Since the transportation is facilitated by liber- 

ation of Hg2+ ions by Coulomb repulsion against the protonated non-alternant conjugated systems, it is 

worth investigating the complex formation with crown ethers having both tropone and dicyanoheptafulvene 

rings in order to evaluate a role of seven-membered units to transport Hg2+ ion. Herein described is the 
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preferential complexation of thioether sulfurs on the tropone unit over those on the heptafulvene unit on the 

basis of the X-ray evidence for a 1:2 complex with Hgzf. 

A thiocrown ether carrying two non-alternant aromatic systems, 23-dicyanomethylene-5,8,21,24-tetraoxa- 

2,11,18,27-tetrathiatricyc10[26.4.1.1~2~~7]tetratriaconta-l2,15,17(34),28,30,32-hexaen-33-one (I), was 

prepared by heating an Ac20 solution of malononitrile and 5,8,21,24-tetraoxa-2,11,18,27-tetrathiauicyclo- 

[26.4.1.112~17]tetratriaconta-12,15,17,28,30,32-hexaene-33,34-dione (2), which is a 2:2-condensate ob- 

tained from 2,7-dibromotropone (3) and ethylene glycol bis(2-mercaptoethyl) ether (4),3 via a remote sub- 

stitution reaction in 42% yield together with two cis- and trans-disuhstituted products (5a and 5b).4 The 

remote substitution is rather common in this heptafulvene syntbesis.3 
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Four sulfur atoms of this tetraoxatetrathia-crown derivative(1)are in the structurally similar positions and 

expected to be nearly equivalent as the sites for complexation; therefore, determination of the structure of 

the complex formed should provide an information on the mercurophilic properties of two seven-membered 

aromatic systems. Thus, the complex of 1 with HgClz was prepared and its single crystals were obtained 

after intensive recrystallizations from acetonitrile as dark red prisms, mp 206-208 OC. The composition 

revealed it to be a l:2-complex, and the X-ray diffraction analysis was carried out.5 

The ORTEP diagram at the final stage, R=0.043 and Rw=0.052, showed that the two molecules ofHgC12 

were included in the large crown ethereal cavity (Figure 1); two Hg2+ were hemi-circularly surrounded re- 

spectively by three heteroatoms within the cavity, and there might be a mutual interaction between two 

HgZ+ units. 
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Each Hg2+ retains two chloride ion intact; and each one of them made a bridge with another Hg2+ in a para- 

llel square geometry. 

The interatomic distance of two HgZ+ 

was 4.248 A; previously, the figure, 

3.93 A, was recorded for a similar 

guest Hg2CI4 unit complexed to hexa- 

ethylene glycol diethyl ether.6 Of the 

heteroatoms, all of the four ethereal 

oxygens are coordinated to Hg2+, but 

sulfurs are not; only those on the tro- 

pone ring are coordinated. In addition, 

two anti.oriented aromatic rings were 

nearly perpendicular to the large 

crown ring, and the both seven-mem- 

bered rings were almost planar. 

V 

Figure 1. The ORTEP diagram of 2(HgC12) complex of 1. 

Figure 2 indicates short contacts with less than 

3.5 A; two HgZ+ were surrounded hemi-circu- 

larly by each coordinating heteroatoms, one 

sulfur and two ethereal oxygens, together with 

three of four chlorines, form a dimeric hexa- 

gonal bipyramidal structure. This was different - 
from the monomeric Hg2+ complexes generally 

observed in the troponoid dithiocrown deriva- 

tives, i.e., pentagonal bipyramidal one.' 

To our knowledge, this is the first case that 

two H ~ ~ +  salts are penetrated in a single Figure 2. Interatomic distances of coordinating 

cavity. heteroatoms and Hg2+ in the complex. 

Previously, we ourselves have already observed a l:2-complex formation with a troponoid thiocrown 

ether, 5-0xa-2,8-dithiabicyclo[7.4.l]tetradeca-1(12),9.1l-trien-14-one (6). but it is a the side-on type. 
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As has been already described.3 HgCl2 was transported quite efficiently by means of a U-type cell with 1. 

It was selective with Hg2+, and the coexisted Cu2+ salt did not interfere the transportation. This is parti- 

cularly interesting since the large flexible cavity of 1 could take suitable conformations for other metals. 

No involvement of sulfur atoms attached on the heptafulvene for complexation should suggest that the 6n- 

polarization is stronger in the dicyanoheptafulvene system than the tropone system. 
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