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Reaction of AgCF3SO3 with 1,5-bis(3-pyridyl)hexamethyl-
trisiloxane produces a unique double strand consisting of siloxane
macrocycles that is sustained by both the �–� stackings of
pyridine rings and the strong Ag(I)–Ag(I) interactions.

The rational design and synthesis of microporous or
channelled supramolecular materials is a challenging and fruitful
area owing to various applications in petrochemicals industry,
separation science, and harmful materials adsorption.1{5 To date
silicas and aluminosilicates have been used as functional
microporous materials because of their thermal robustness and
the malleability of the framework size.6 Recent landmark works
have shown thatmore versatile frameworks are constructed by the
use of metal-linker coordinations. Design of ligands with
carefully placed binding site offers potentials for the synthesis
of tailor-made porous materials. Appropriate angles and flexible
components of multidentate ligands play important roles in the
self-assembly via coordination.7{9 We have demonstrated
recently that n-Py2X (n ¼ 3, 4; X=O, S) linkers are tectonics
for various interesting skeletons.10{14 Among various bipyridyl
ligands, the exploitation of siloxane-containing pyridine-based
units has not been explored. We report a unique double strand
consisting of siloxane-based crown ether macrocycles of Ag(I)
with 1,5-bis(3-pyridyl)hexamethyltrisiloxane (L) along with its
related properties. L is a new ligand that may possess a
noninnocent angle (O–Si–O), conformational nonrigidity, and a
long bipyridyl length. Ag(I) ion has been employed as linear or T-
shaped directional units.12;15

The L was smoothly prepared by the reaction of 1,5-
dichlorohexamethyltrisloxane with m-bromopyridine.16 The
reaction of AgCF3SO3 (1) with L affords colorless crystals of
[Ag(L)](CF3SO3) (2)

17 as shown in Scheme 1. 2 is air-stable and
insoluble in water and in common organic solvents. The structure
of 2 was established by X-ray characterization18 (Figure 1). Each
L connects two Ag(I) ions (Ag–N = 2.152(5) �A) to give a single
strand. The two strands interact significantly via both the face-to-
face (�–�) stackings of pyridine rings (�3:5 �A) and the strong
Ag(I)–Ag(I) interactions (3.001(1) �A) to form a unique double

strand. The argentophilic interaction is much stronger than that of
[Ag3(NO3)3(Py2S)2�2H2O] (3.436(2) �A),

12 presumably owing to
the electronic effect of the siloxane group. The bent N–Ag–N
angle (167.2(3)�) supports the presence of the strong Ag(I)–Ag(I)
interactions. The weak coordinating CF3SO3

� acts as a simple
counteranion around the silver ion (Ag� � �O = 2.83 �A). The most
salient feature is that the unique double strand is consisted of
siloxane-type 24-membered macrocycles (the longest intracyclic
Si� � �Si= 9.80 �A). Themacrocycle can be described as a new type
of crown ether. Each macrocycle has suitable space for small
molecule as visualized by the space-filling view. Thus, the
calculated density of the crystal (1.508 g/cm3) is lower than that of
general Ag(I)–bipyridyl compounds (�2:0 g/cm3).10

The thermal analyses (TGA and DSC) show that 2 melts
sharply at 196 �C. This fact indicates that the double-strand
structure is unstable in the molten state, presumably because of
the strain energy of the double-strand in the molten state. The
melting point was also identified on a melting point apparatus.
The compound is stable for several days at pH 3.5–10.0 aqueous
solution. However, the typical anion exchange19 is smoothly
achieved since the present CF3SO3

� anion has been known as a
weak coordinating anion and hence as a good leaving group. The
anion exchange of 2 with ClO4

� was monitored by the
characteristic IR bands (1095 cm�1; 626 cm�1) of anions.
According to the IR spectra (Supporting Information) and
elemental analysis,20 after 24 h, the CF3SO3

� anions are
completely exchanged with ClO4

� anions. The other peaks of
the spectrum remain virtually unchanged, suggesting the
preservation of the skeletal structure during the anion exchange
process. Though all experiments including the preparation and
the anion exchange are carried out either in aqueous solutions or
in water-containing solutions, the infinite skeleton with open
framework contains no solvate watermolecules. This fact implies
that the crown ether-type macrocycle exhibits hydrophobic
properties.
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Figure 1. Ball-and-stick view (top) and space-filling
(bottom) of infinite 2. Anion CF3SO3

� is omitted for
clarity. Selected bond lengths and angles: Ag–N =
2.152(5) �A, Si–O = 1:577ð6Þ 	 1:585ð6Þ �A, Si–C =
1:810ð10Þ 	 1:894ð7Þ �A, Ag–Ag = 3.001(1) �A, N–Ag–
N = 167.2(3)�, N–Ag–Ag = 96.0(1)�.
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In conclusion, the unique double strand demonstrates that the
new siloxane-based pyridine may be a useful hemicircle tectonic.
The double strand is hydrophobic open framework materials that
may contribute to the development of new conceptual cyclic
molecules or host-guest sensors for small organic molecules.
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