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MEXAHOXUMHWYECKHI CUHTE3
MOJU(®PEHUJIBOPANPEHUJICUTOKCAHOB)

B. B. JUBAHOB®, A. A. KAITYCTUHA, H. I1. ITAITKH

JlenapTaMeHT XMMHH M MAaTEpHAIIOB, IHCTUTYT HAYKOEMKUX TEXHOJIOTHI U MEPEIOBbIX MaTepUasoB, [lanpHeBOCTOUHbIN (enepanbHbIi
YHHUBEpPCHTET, 0. Pycckuii, n. Asike, 10, JlaGopatopHsii kopiyc, 690922, r. Bnagusoctok, Poccust

Tockonvky coedunenus 6opa (6 mom uucie peHunboporosas Kucioma) 061a0arom OUOLIOSUYECKOU aK-
MUBHOCBIO, UX 86e0eHUe 8 NOTUMEPHYIO YeNb NO360NUM NOJYYUMb MAMEPUATLL C NOJE3HBIMU C8OUCMEAMU.
Hanpumep, 6opcodepoicawue noauMepbl MONCHO UCTIONB308AMb 8 KAYecmee NOKpblmuil O 3auumyvl om
HACEKOMBIX-NEPEHOCUUKO8 PA3IuiHbIX 3a00ne6anuil. [losmomy yenvio Hawetll pabombl OblI0 86edenue ppae-
MEHMO8 PeHUNDOPOHOBOU KUCTIOMbL 8 NOTUMEPHYIO CULCECKBUOKCAHOBYIO Yenb.

B pabome gnepsvie uzyueno mexanoxumuueckoe ezaumooeticmeaue GenuidopoHo8ol KUCiomol ¢ ouge-
HUICUTAHOUOTIOM. Memooom MexaHoXumuueckol aKxmueayuu CUHMe3UPOBAHbl OAUSOMEPHble heHunbop-
ougpenuncunoxcanvl. Ilokaszano, umo 6 pe3yivmame MexXaHOXUMULECKOU aKMUSAYUY OCHOSHBIMU NODOUHBIMU
npoyeccamu AsIAIOMCA OMpble YeHUTLHO20 3amecmumens om amoma 6opa, obpasosanue 1,1'-6ugenuna u
mpumepusayus Penundoponosol kuciromol. Jughenunousudpoxcucunian 8 yciosuax MexaHoxXuMuieckou ax-
musayuy maxdice YACMuuHo mpumepusyemcsa. Ycmanoeneno, umo egedenue HeHurbopoHogol KUciomsl ¢
HeOONLUWUM KOTUYECEOM aAyemuiayemona npugooum K NOJYYeHUuIo OIUeOMepHo2o enundopoughenuncu-
noxcana ¢ coomuowenuem Si/B npumepno paswoim 1. Ilpu smom ayemunayemon 3aumooeiicmeyem c 2uo-
POKCUTIbHBIMU 2DYRRAMU (DeHUTOOPOHOBOU KUCIOMbI, 3AWUYds UCXOOHbIE COeOUHEHUS OM MpuMepu3ayull.
Haepesanue nonyuennoeo npenoaumepa npugooum K OanbHeluell KOHOCHCAYUU ¢ Y8eaudeHuem MOoaeKyIap-
HO-MACCO8020 PACHPeOeNeH s U MONEKVIAPHOU MACCHI.

Toxazano, 4mo MexaHOXUMUHECKA aKMUBAYUSL UCXOOHBIX COCOUHEHUL OMOeIbHO Opye om Opyea npu-
600um K ux mpumepusayuu. B ciyuae ¢henunbopornogoil xuciomsi npoucxooum ompulé QeHuibHo2o 3ame-
cmumenst ¢ obpazosanuem memaboprou kuciomwl u 1,1'-6ughenuna, umo noomeepsicoaem paouxaneHulil u
UOH-PAOUKATLHBII MEXAHUIMBL MEXAHOXUMUYECKOU aKMUeayuu.

KoaroueBble ciioBa: qudeHmicnnannmoi, GeHnIo00poHoBas KUCIOTa, MEXaHOXUMHYECKUH CHHTE3, OOPCHIIOKCAHBI,
MEXaHOXUMHSI TIOJTMMEPOB.

MECHANOCHEMICAL SYNTHESIS OF
POLY(PHENYLBORONDIPHENYLSILOXANES)

V. V. LIBANOV*, A. A. KAPUSTINA, N. P. SHAPKIN

Department of Chemistry and Materials, Institute of High Technologies and Advanced Materials, Far Eastern Federal University, Russky Island,
Ajax Bay, 10, Laboratory Building, 690922, Vladivostok, Russia

Since boron compounds (including phenylboronic acid) are biologically active, their introduction into
the polymer chain will make it possible to obtain materials with useful properties. For example, boron-
containing polymers can be used as coatings to protect against insect vectors of various diseases. Therefore,
the aim of our work was to introduce phenylboronic acid fragments into the polymeric silsesquioxane chain.

In this work, the mechanochemical interaction of phenylboronic acid with diphenylsilanediol was stud-
ied for the first time. Oligomeric phenylborondiphenylsiloxanes have been synthesized by mechanochemical
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activation. It has been shown that, as a result of mechanochemical activation, the main side processes are
abstraction of the phenyl substituent from the boron atom, formation of 1,1'-biphenyl, and trimerization of
phenylboronic acid. Diphenyldihydroxysilane under the conditions of mechanochemical activation is also
partially trimerized. It has been established that the introduction of phenylboronic acid with a small amount
of acetylacetone leads to the production of oligomeric phenylborondiphenylsiloxane with a Si/B ratio of
about 1. In this case, acetylacetone interacts with the hydroxyl groups of phenylboronic acid, protecting the
starting compounds from trimerization. Heating the resulting prepolymer leads to further condensation with
an increase in molecular weight distribution and molecular weight.

It has been shown that mechanochemical activation of the starting compounds separately from each
other leads to their trimerization. In the case of phenylboronic acid, the abstraction of the phenyl substituent
occurs with the formation of metaboric acid and 1,1'-biphenyl, which confirms the radical and radical ion
mechanisms of mechanochemical activation.

Keywords: diphenylsilanediol, phenylboronic acid, mechanochemical synthesis, borosiloxanes, mechanochemistry

of polymers.
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