Porous materials derived from trigonal-prismatic {SicO¢} and cubane {SigO;,}

cage monomers
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dimensional structure formation. Here we describe routes to [SigO12lHg + {SigO12}(CH=CHz)s ®
new porous materials based on preformed molecular cage Scheme 1
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silicates in which both the cage structure and the inter-cage
linkage unit may be varied, thereby enabling the possible
tailoring of the porous characteristics of the resulting
polymer.

Preparative routes to five new polymers ITI-VII derived
from either the {SicOo} I and/or the {SigO;,} II frameworks are
shown in Scheme 1, eqns. (1)—(5). Two methods have been
employed: (i) H,PtClg-catalysed hydrosilylation of vinyl-
substituted cages, and (if) hydrolysis of bromosilane functions,
and the general structures of the polymers formed are illustrated
schematically in Scheme 2. The hydrosilylation reactions were
carried out in refluxing toluene, gelation occurring after ca. 15
min. Hydrolysis of the bromosilanes was effected by ice—water.
After separating off and drying in vacuo, the polymers were
isolated as insoluble glassy powders.

Characterization of the structures of the polymer is most
easily accomplished using 29Si and !3C solid-state NMR
spectroscopy, and structures ITI-VIII are annotated with
appropriate chemical shift data (ppm). Spectra for polymers IV
and V exhibit only very small resonances due to unreacted cage
functions, indicating that ca. 89 and 95%, respectively, of the
available exocyclic functions (determined from integrated peak
areas) participate in polymer linkage formation. In contrast,
spectra for the other polymers show that the degree of
polymerisation is much less, and only ca. 60—68% of linkage
formation occurs under the conditions employed.

The two polymers derived from {SigOg} cages, IIl and IV, as
well as polymer V exhibit type II nitrogen adsorption isotherms
with hysteresis on the desorption arm, behaviour characteristic
of mesoporous materials. Specific surface areas of III and IV
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are relatively low at 12.2 m2 g—! (III) and 63.4 m2 g—! (IV), but
that of V is significantly higher (218.3 m2 g—!). The adsorption
isotherms of VI and VII are both type I but also exhibit
hysteresis indicative of mixed microporous/mesoporous charac-
ter. Specific surface area values for these polymers are 147.0
and 573.7 m? g~ respectively, the latter being comparable to
values found in zeolites and much higher than the highest
previously reported for polymers derived from molecular
{Sig0;,} cage precursors (206 m2 g—! and 300 m2 g—1).23
Other similar polymers previously described exhibited either
very small (4-7 m? g—1)*5 or no significant surface area.l-®
Powder XRD showed all the polymers to be amorphous.
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