Aryl-Substituted Silanols — Synthesis, Properties and Condensation Behavior
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form strong hydrogen bonds, as they \v L,

. Dlsappearance of methoxy signals with progressive reaction } Successful hydrolysis
* New signals of the hydroxy groups appear at approx. 6 ppm

* increasing reaction rate with progressive hydrolysis of this compound

e other alkoxysilanes (e.g. 4a, 5a) show a more linear progression of hydrolysis
29Si NMR showed only silanol formation (no condensation)

R, = Ph, 1-Np,
9-Phe, Me, Cl

are both very strong hydrogen bond

Isolated compounds
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applications of silanols include use as Characterization
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precursors for polysiloxanes*l and | determined by a dilution
- - _ o _ 0 calibration in solution

polyhedral oligomeric &= oo (o s Roon o) Roon am repu R-on 4w ee0% | - refractive indices increase Single Crystal structure Analysis
silsesquioxanes®), silicon-based O 17 with increasing m-systems n-m-interactions are dominating the crystal structures of the alkoxy- and chlorosilanes
surfactants!®l, protease inhibitors!’] OO 21.65-' consistent with the Lorentz- preferred perpendicular Y-shaped and parallel stacking interactions
Arase el reacents(s] - EjR e e % 1.6- Lf)renz equation crystallme structures of.the synthesized sﬂapols were dominated by hydrogen bonds

PiNg & / @ S 155 Silanols always have larger different structural motifs were formed, which became smaller and simpler the larger
recognition systemsl®), and surface R=OCHy (52) 812% - o1 (eb) G000 R=OCH; (Ta) 66,3 % S s refractive indices than the (more sterically demanding) the substituents on the silicon atom
modification agents!!. REOHENELIT60S % o Z ¢ (6c) 65,09 < OH (7b) 59.0% ' corresponding alkoxysilanes Dimers, tetramers‘?examers, octamers and bilayer structures were found

Conclusion

Aromatic substituent containing di- and trisilanols were synthesized by hydrolysis of precursor

Y-shaped m-1t

compounds. The hydrolysis of the alkoxysilanes was studied and different kinetic processes _ ,
Interactions

(consistent or increasing reaction rate) were found, although these are difficult to compare

due to the widely different reaction conditions. DSC analysis showed thermally induced

L Si
@o
@c

condensation to the corresponding polysiloxanes. Based on the polycyclic aromatic

substituents the obtained silanols showed different refractive indices ranging from 1.525 - Parallel stacking L

-1t interactions

left: Parallel view of the double layer

1.671. Different hydrogen bond structural motifs were found in the single crystal structures right: vertical view of the layers.

depending on the composition of the molecules.
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