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Figure S1. (a) The 3P and (b) 2°Si NMR spectra of the product prepared from phosphoric
acid and (C2H4)(Me2SiCl)2 at 150 <€. (c) GPC data for the product. The molecular weight
measured by GPC according to standard polystyrene is defined as Meps
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Figure S2. The 2°Si NMR spectra of the products prepared from phosphoric acid and
(CeH4)(Me2SICl)2 at x=1.5 and 3.0.
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Figure S3. GPC data for the product prepared at x=1.5 and 3.0. The molecular weight
measured by GPC according to standard polystyrene is defined as Mps. The structures of
the lower molecular weight molecules were investigated by a comparison with those of
silicophosphate trimer and tetramer prepared as reference molecules (Figure S4). The
above NMR investigation for the product prepared at x=1.5 showed no terminal P-OH
and Si-Cl, indicating the formation of ring and cage oligomers. A smallest oligomer in
this system is considered as a cyclic tetramer with a molecular weight of 579 g/mol made
from two phosphoric acid and two (CeHs)(Me2SiCl)2 molecules. Thus, the
silicophosphate with lowest molecular weight of Mps 212 g/mol in GPC corresponds to
the cyclic tetramer. The silicophosphate with Mps 372 g/mol is considered to be ring
hexamer made from three phosphoric acid and three (CeéH4)(Me2SiCl)> molecules because
936 g/mol estimated from a 160 g/mol Mes difference from the cyclic tetramer and GPC
data of reference silicophosphate molecules is close to the molecular weight of the ring
hexamer (868 g/mol). The silicophosphate with Mps 280 g/mol is estimated as a cage
oligomer made from two phosphoric acid and three (CsHa)(Me2SiCl)2 molecules because
the molecular weight of the cage oligomer is between those of the cyclic tetramer and the
ring hexamer. These NMR and GPC investigations suggest the presence of cage oligomer
made from two phosphoric acid and three (CeHs)(Me2SiCl). molecules in the product
prepared at 150 <C and x=1.5. The possible cage oligomer structure is shown in Figure
S6, of which the stabilized molecular structure is estimated from density functional theory
(DFT) as shown in Figure S5.
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Figure S4. The 3P NMR spectrum and GPC data for the silicophosphate trimer
(OP(OH)-(Me2PhSi-0)2) and tetramer (OP-(Me2PhSi-O)3) prepared from phosphoric
acid and Me2PhSIiCl. The silicophosphate trimer and tetramer were prepared from
phosphoric acid and Me2PhSiCl at 100 <C with a stoichiometric composition (H3POa:
Me2PhSiCl =1:3). The 3P NMR spectrum showed the presence of Q? (48%) and Q® unit
(52%) without Q! unit, indicating the formation of both the silicophosphate trimer and
tetramer. The GPC investigation for the trimer and tetramer showed that the Mps of the
trimer was 224 g/mol and that of tetramer was 284 g/mol. The calculated molecular
weights of the trimer and tetramer are 366 and 501 g/mol, respectively. Thus, the 60 g/mol
difference in Mps is assumed to be 135 g/mol difference for silicophosphate oligomers.
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Figure S5. Possible molecular structures of a cage oligomer made from two phosphoric
acid and three (CeHas)(Me2SiCl). molecules, which are calculated from DFT calculations.



Figure S6. A stabilized molecular structure of cage oligomer made from two phosphoric
acid and three (CsH4)(Me2SiCl)2 molecules.



