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Polysiloxanes are usually prepared by polycondensation reactions from dichloro- or dialkoxysilane precursors, which are typically hydrolyzed in an acid-catalyzed

reaction which is followed by an immediate condensation of the commonly unstable silanol intermediates.l!l From a synthetic point of view, it would be
advantageous if the hydrolysis of the precursors could be separated from their condensation. This leads to better control of the properties of the resulting
condensation products. Stable organosilanols can therefore serve as precursors for thermal condensation reactions, to produce siloxanes. In the crystalline solid

state, they often exhibit distinct networks of hydrogen bonds.!2#1 This pre-orientation of the molecules in the crystals can lead to preferential stereochemistry of
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Structure correlation (X-Ray diffraction)

e Two broad reflections in the XRD of
polymers are often interpreted as
ordering phenomena in polysiloxanes

 Distances  associated with  these
reflections can be determined using the
Bragg equation

* We tried to correlate these distances
with those of the single crystal structure

0 10 20 30 40 50

Characterization

condensation time (h)

Rl Rll Rl R" R' R"
\ / \ / \ /
Si. Si. Si. . - ™
HOOH  HOOH  HO™OH et :
b w *5 @ " Aryl substituent cleavage * Aryl cleavage causes crosslinking of the actually linear polymers
Si i .y A\ ) :

and release of potentially harmful substances
 Water formation in several steps

5 h¥% h¥% Ph Ph  OH * Benzene cleavage at approx. 170 °C
HO" YOH  HO”™ "OH  HO™ "OH _ r _ | , | | 0
arN L topotactic ~rQ-Si- HO-Si-Ow >  0-Si-0-Si-Ow + f * Cleavage of up to 20 % of the aryl groups
HO\-OH  HO.__OH condensation ! U | I : : :
S, S Lo Ph Ph Ph  Ph in relation to the silanol molecule
R R" R R" - M2 i iti
RO R RO R RUR 100 - H * DSC signal at the same position as the
Si—0O0—S O—S O ) .
| | | 18.8° N & 90- " water water formation
-Si—0—8i—0—S8i—0 | O ® Dbenzene 101 4 275 -2E-9 0.6
R R R" TR R" R ) 0.47 nm = § 80 - A naphthalene 100 - 2501 i '
d2 8.2 E, @ " 1 = v phenanthrene 99 - . - L8E9L o5
. R" R.IR" R. R" 1.08 nm -Qj- © Q ] 1 225 |
RV R RVRD RN R HO-Si-OH SE 98 - _ temperature (°C) - 1.6E-9
d1 ' £ 5 60- 97 4 200 - ! . - 0.4
J . . = =c | = _ _ mass (%) }
~Si—O0—Si—O0—Si: o O g m - 1.4E-9 |
RTR RTR ORTR | T » = 50 961 175 IC@m/z=18 \ ' 0.3
T O | " 1 _ ) - 0.
o C o 95 ~ 150 - IC @ m/z =78 - 1.2E-9 i
 The structure see.ms to be preservgd % S 2 401 01 _ DSC (mW/mg) g _ .
and the condensation only took place in = &E 30 4 03] 1257 1B T
. . = o 1 1 |
the c-direction OL ,] o . 924 100~ -8E-10 [ g1
. © ] 91 + _ I
* These structure preservation does not S 1] ‘ ‘ v 0] P N\ 6E-10 |
. ] _ . -0
depend on  the  condensation = ] o . g9] U7 > _
| | | T 25_ i
temperature used 88 - - -0 01
. Thispbehavior was found for all studied | | | R © Ho OOO 874 0T T T ‘
5 10 15 20 25 30 35 AN | "o 5"” Ho-31-on O 10 20 30 40 50 60 70 80 90
Sl|an6dIO|S 20 (o) @ time (m|n)

Conclusion

The condensation kinetics observed by NMR spectroscopy revealed a strong dependence on condensation temperature, time and substitution pattern at the silicon atom. SEC measurements

showed an increased chain length with increasing condensation temperature, time and lower steric demand. Thermal analysis showed the same behavior with increasing T,. The thermally
induced aryl cleavage was investigated in terms of the temperatures required (> 150 °C) and the substitution pattern. In the process, larger aryl groups split off more easily than smaller ones.
X-Ray single crystal structures of the silanediols could be correlated with structures of the condensed products.
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