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Scheme 1. Direct synthesis of organically functionalized MCM-41type materials (R = methyl or phenyl group).
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Scheme 2. Post-synthesis trimethylsilylation reaction.
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Figure 1. The relationship between the ratio
of ngo/SiOH (based on water adsorption
and “Si MAS NMR) and_the amount of
methyl group (R) (based on »Si MAS NMR)
for MCM-41(Me).
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Figure 2. Change of (100) peak intensity
during moisture treated samples. AT : sample
treated with acetic acid and hydrothermally
synthesized, 40 : RTES mol % to Si in
starting gel.
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HEEAZENTE, BA Table 1. Physical properties of organically functionalized

Pore Pore SiTi R° OH°

725 ) — N ERIERSE 1Al Al %] %]
BrLNTELD, ghEAy  Ti-MCM-41(non-sil) 30.2 1026 50 - 42
(B M R S B T!—MCM—41 (p‘artlal—su) 27.0 925 50 7 41

) ) Ti-MCM-41 (sil) 24.2 823 50 11 29
MTEDLEZOND, LB TiMCM-41(Me) 23.2 1146 52 12 39
LD, T_THYF/—  Ti-MCM-41(Ph) 19.0 1016 56 - 23 40

LEA e 521k “Determined by N dsorption isotherm (D-H method). PDetermined by
[ : 29q:
CE Aol —F . EE ICP measurement. “Determined by “°Si MAS NMR.
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Table 2. Oxidation of cyclohexene with H,O» over organically functionalized Ti-MCM-41 in tri-phase system

Cat. (Si/Ti)* Conv. TON Selectivity H20. decomp.**

(mol% of max)  (mol/mol-Ti) (%) (%)

' [o] HO OH
OO & 8

Ti-MCM-41 (non-sil) (50) 2.0 6 3.0 0.0 8.0 89 20
Ti-MCM-41(partial-sil) (50) 20 67 11 80 30 78 0
Ti-MCM-41(sil) (50) 15 49 11 10 4.0 75 0
Ti-MCM-41-Me (52) 28 87 6.0 3.5 0.5 90 0
Ti-MCM-41-Ph (56) 15 65 4.0 2.0 4.0 90 3

Cat. 50 mg, substrate 25 mmol, H,0. 5 mmol, 323 K, 3 h. *Numbers in parenthesis denote Si/Ti ratlo
**H,0, decomposition = (H.0. total — amount used — amount remained)/H-O. total.
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Figure 3. Oxidation of cyclohexene with H,O, over organically functionalized Ti-MCM-41 with
acetonitrile as co-solvent. Cat. 100 mg, substrate 5 mmol, H,O, 1 mmol, CH;CN 10 ml, 323 - 343

K, 3 h.
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