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iﬂne of the most promising approaches to the development of new materials that combine the advantages of organic polymers with those of inorganic solids is to devise
‘products that have a backbone of inorganic atoms to which are attached organic or organometallic side groups [1-3]. Such polymers are known as “inorganic-organic |
‘polymers”, often abbreviated to “inorganic polymers”. The inorganic backbone can provide heat-, fire-, or radiation- resistance. The side groups control properties such
‘as solubility or resistance to solvents, liquid crystallinity or nonlinear optical behavior, hydrophobicity, hydrophilicity, adhesion, and biological compatibility [4].
'Inorganic polymers find application in: catalysis; solid electrolytes; pharmacy (drug delivery); medicine (regenerative therapeutic materials); fuel cells; polymer
;mndlﬂcatinn (flame retardants; thermostabilizers; adhesives). .
In the present study a new type of inorganic polymer with a structure [-O-P(0)(H)-0-Si(CH;),-] has been obtained. 'H, 13C{H}, *'P{H}, and *'P NMR spectroscopy in |

'. solution and under magic angle spinning conditions (MAS) have been applied to prove the structure of the polymer. The presence of P-H group makes this polymer
‘highly reactive. |
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1 . '"H='3C cross-polarization [CPMAS) spectrum of 1 '"H MAS NMR spectrum of the product 1 {
1 . in '"H MAS NMR spectrum there are signals at 0.44 ppm and 0.28 ppm for Si-CH, '
Scheme 1. Reaction pathways of the interaction of dimethyl H- | In 2C{H}NMR spectrum there are signals at -0.07 | | protons; at 3.65 ppm (d, 3J(P,H)=12.28 Hz) and 3.77 ppm (d, *J(P,H)=12.00 Hz) for |
phosphonate {DMPH) with dichloredimethylsilane (DCDMSi). ' ppm and -0.48 ppm for S-CH, carbon atoms in| | P-OCH, protons of the end groups of product 1 and of DMPH, respectively; at |
e — - ' end group and in the repeating units, | | 6.70 ppm (d, "J(P,H)=702.15 Hz), 6.83 ppm (d, 1J(PH)=T14.15 Hz) and 6.95 ppm__—~
e ——————— - respectively; at 51.81 ppm for P-OCH, 7 | (d, "J(PH)=726.15 Hz) for P-H protons of DMPH, of the end group and of the/ !
) . : - carbon atom. jﬂ ) Repeating unit of product 1, respectively; 11.79 ppm for P-OH proton. '
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i ' " The interaction of DMPH with DCDMSi represents a dealkylation reaction with the participation of a-carbon atom of the methyl group of
: ' DMPH and chlorine atom of DCOMSi). The reaction starts with nucleophilic attack of chlorine atom at a-carbon atom of the methyl group
of DMPH. We carried out the reaction in small excess of DMPH (molar ratio between DMPH and DCDMSi is 1.3:1). Under these conditions

| | ' of excess of DMPH the growth of polymer chain occurs via polydisproportionaton of the oligomeric products with end phosphonate
group, obtained at the first stage.
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i . P NMR spectrum shows | ! :

1 : - | ' - signals at 14.87 ppm (doublet of | | 25| NMR spectrum shows

, ' ] ; septets 'J(P,H)=699.65 Hz); 2.83 | ! two types of Si atoms at - |
: ppm (d, *J{P.H)=711.80 Hz); -9.46 | ] 0.56 ppm and -7.12 ppm for

ppm (d, 'J{PH)=731.24 Hz ' ; silicon atoms of the end |
* ow W I ko4 RwR AW ) assigned to the phosphorus { | group and of the repeating
t 3 § - atom of DMPH, of end group and | 25 unit, respectively.

' of repeating unit of product 1, - i

; '"H—=+¥P cross-polarization (CPMAS) spectrum of 1 | : respectively. Ii I

. 1p{H} NMR spectrum of the reaction ! i Do . i l

| product revealed three types of oy i et g | I _
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3: 2.88 ppm, and “_ -9.46 ppm. '; 1p MAS NMR spectrum of the product 1 _ »5) MAS NMR spectrum of the product 1 f_,rr
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MODEL REACTION BETWEEN DIMETHYL H-PHOSPHONATE AND DICHLORODIMETHYLSILANE
- 0 - H;" s o {:Hj [‘Ha {I‘ EH}i“‘\-_. AT B : [ S S SR E T Wt o

IJ, L H' L é Il é . In the literature there are no any NMR ('H andlor *'P) data for the expected reaction products. In this
' mCH,0-P-OCH, + nCI-5i-Cl __, CH;0-F-0-3i- Cl+ Cl-5i-0-F-0-5i-Cl | connection we performed a model reaction between DMPH and DMPH at molar ratio 1:2.5.
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The data from the P NMR spectra revealed that the signals of the phosphorus atoms of

L

=15 2 methyldimethylchoro-silane H-phosphonate (2) and bis{dimethylchlorsilane) H-phosphonate (3) are strongly
T shifted upfield as compared to those of DMPH, This upfield shift can be explained with the increase of the
 Scheme 2. Interaction of dimethyl H-phosphonate with dichlorodimethylsilane electron density at these phosphorus atoms due to the strongly ionic character of Si- 0 bond.
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i': 'H NMR spectrum of the reaction products L i 3P NMR spectrum of the reaction products
| In 'H NMR spectrum there are signals in the region 0.38 to v ;
. 0,74 ppm for Si-CH, protons; at 3.72 ppm (d, *J(P,H)=12.45 1P(H} NMR spectrum of the reaction products In 3P NMR spectrum there are signals at 10.36 ppm (doublet of
' Hz) and 3.71 ppm (d, *J(PH)=11.90 Hz) for P-OCH, S ') septets 'J(P,H)=697.97 Hz, *JP,H]=11.84 Hz) for phosphorus atom
. protons; 6.69 ppm (d,'"J(P,H)=697.83Hz); at 6.82 ppm (d,~~ | Y'P{HINMR spectrum shows three types of ,—7 |of DMPH; at -2.62 ppm {doublet of quartets 'J(P,H)=719.47 Hz,
| 1J(PH)=T13.49 Hz) and 6.94ppm (d, \J(PH) = 730.72 Hz) | phosphorus atoms at 10.36ppm, - 2.3Z ppm / 3J(P,H}=12.29 Hz) for phosphorus atom of product 2; at -16.16/ -
. for three types of P-H protons. f rd and - 16.16ppm. | / ppm (d, 1J{P,H) = 730.73 Hz) for phosphorus atom of product 3. | -
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CONCLUSIONS: The pufydealkyfaﬁnn reaction can be used for obtaining an inaorganic polymer with a structure [-0-P(0)(H)-0-Si(CH )]
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