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Table 1.  Synthesis of singly-modified ormosils

Chloride  (equiv.)
Oxygen donor (equiv.)
Gel Time (approx.)


Temp. (ºC)
Yield (%)
TG anal.,            % wt. loss   (25-900ºC)
Calc. organic content   (wt. %)
Elemental analysis      (CH wt. %)

SiCl4 (1.0)
Si(OEt)4   (1.0)
20 min
90 
117
23
–
–

MeSiCl3 (1.0)
Si(OEt)4a (0.75)
20 min
90
102
29
14               
17 

EtSiCl3 (1.0)
Si(OEt)4 (0.75)
30 min
90 
99
20
23
22

HeSiCl3 (1.0)
Si(OEt)4 (0.75)
60 min
90
85
42
47               
47                  

HeSiCl3 (1.0)
Si(OEt)4a (0.75)
< 48 h
35
84
47
47               
48                  

DeSiCl3 (1.0)
Si(OEt)4a (0.75)
< 3 h
90 
92
56
59                
57                  

PhSiCl3 (1.0)
Si(OEt)4b (0.75)
2 h
90
90
37
44               
35                  

ViSiCl3 (1.0)
Si(OEt)4c (0.75)
< 4 d
25
109
18
22               
21                  

ViSiCl3 (1.0)
Si(OEt)4 (0.75)
15 min
85
104
11
22               
22                  

SiCl4 (0.75)
PhSi(OMe)3 (1.0)
105 min
90
80
45
44
45

SiCl4  (0.75)
ViSi(OMe)3a  (1.0)
5 min
90
98
25
22
22

Reactions used an iron(III) chloride catalyst loading of 0.8 wt. %, unless stated otherwise.  

a
=
0.7 wt. % of iron(III) chloride catalyst.  

b
=
0.9 wt. % of iron(III) chloride catalyst.   

c
=
1.0 wt. % of iron(III) chloride catalyst. 

Table 2.  Synthesis of silsesquioxanes 

Chloride  (equiv.)
Oxygen donor (equiv.)
Gel Time (approx.) (min)
Temp. (ºC)
Yield (%)
TG anal.,            % wt. loss   (25-900ºC)
Calc. organic content       (wt. %)
Elemental analysis      (CH wt. %)

MeSiCl3 (1.0)
MeSi(OMe)3 (1.0)
40
90
89
15
22
19

EtSiCl3 (1.0)
MeSi(OMe)3 (1.0)
40
90
99
22
30
26

DeSiCl3 (1.0)
MeSi(OMe)3 (1.0)
< 120
90
93
52
60
58

PhSiCl3 (1.0)
MeSi(OMe)3a(1.0)
20
90
89
31
47
36

ViSiCl3 (1.0)
MeSi(OMe)3 (1.0)
3
85
93
10
29
24

MeSiCl3 (1.0)
EtSi(OMe)3 (1.0)
25
90
93
21
30
27

EtSiCl3 (1.0)
EtSi(OMe)3 (1.0)
10
90
97
26
36
32

DeSiCl3 (1.0)
EtSi(OMe)3 (1.0)
< 90
95
88
56
62
59

PhSiCl3 (1.0)
EtSi(OMe)3    (1.0)
10
90
99
40
51
45

ViSiCl3 (1.0)
EtSi(OMe)3 (1.0)
10
90
102
17
35
29

MeSiCl3 (1.0)
PhSi(OMe)3 (1.0)
25
90
83
44
47
48

EtSiCl3 (1.0)
PhSi(OMe)3 (1.0)
< 180
90
97 
42
51
47

DeSiCl3 (1.0)
PhSi(OMe)3 (1.0)
290
90
98
52
68
65

PhSiCl3 (1.0)
PhSi(OMe)3a (1.0)
< 360
90
95
51
60
56

ViSiCl3 (1.0)
PhSi(OMe)3 (1.0)
< 40
85
98
47
50
49

DeSiCl3 (1.0)
ViSi(OMe)3 (1.0)
< 30
85
98
60
62
62

Reactions used an iron(III) chloride catalyst loading of 0.8 wt. %, unless stated otherwise.  

a
=
0.9 wt. % of iron(III) chloride catalyst.   

Table 3.  Synthesis of ormosils with residual alkoxy or chloro functionality 

Chloride  (equiv.)
Oxygen donor (equiv.)
Gel Time (approx.) (min)
Temp. (ºC)
Yield (%)
TG anal.,            % wt. loss   (25-900ºC)
Calc. organic content       (wt. %)
Elemental analysis      (CH wt. %)

SiCl4  (1.0)
Si(OEt)4 (1.0)
20 
90
117
23
–
–

MeSiCl3 (1.0)
Si(OEt)4a (1.0)
No gelation
130
–
–
(
–

EtSiCl3 (1.0)
Si(OEt)4a (1.0)
No gelation
140
–
–
(
–

MeSiCl3 (1.0)
Si(OEt)4 (1.0)
17 
90
83
19
27
14

EtSiCl3 (1.0)
Si(OEt)4 (1.0)
15
90
80
13
33
23

PhSiCl3 (1.0)
Si(OEt)4 (1.0)
< 240 
90
84
39
48
36

ViSiCl3 (1.0)
Si(OMe)4 (1.0)
1
85
83
12
26
16

SiCl4  (1.0)
MeSi(OMe)3(1.0)
20
65
66
16
10
13

SiCl4  (1.0)
MeSi(OMe)3(1.0)
< 60
90
68
13
10
14

SiCl4  (1.0)
EtSi(OMe)3b(1.0)
35
90
78
21
17
23

SiCl4    (1.0)
ViSi(OMe)3   (1.0)
20
    90
73
24
16
23

Reactions used an iron(III) chloride catalyst loading of 0.8 wt. %, unless stated otherwise.  

a
= 

No iron(III) chloride catalyst

b    =
0.7 wt. % of iron(III) chloride catalyst. 

