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Table 1. Catalytic activity of the silsesquioxane-Pd catalysts

Run Catalysts® R Conditions  Yield (%)°

1 Pd(OAC), +1 H 80°C, 2h,inar 6
2 H 80 °C, 20 h, in air 97
3 Pd(OAc), + pyridine H 80°C, 2h,inair 19
4 H 80°,20h,inar 86
5  Pd(OAc), +1 Me 80°C,20h,in0O, 20
6 Me 100 °C, 20h, in O, 27

7 Pd(OAc), + pyridine Me 80 °C, 20 h, in O, 13

aMolar ratio Pd : ligand = 1°Dktermined by GLC.
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Figure 1. TEM photograph of the contents of the
reaction mixture after 10 min of the reaction.
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Table 2. Catalytic activity of supported catalysts prepared from Ru complexes.
1. and various supports towards the hydroformylation of 1-octene

Run Catalyst Yield of Linear
(BETS. A (m'g") aldehyde (%) selectivity (%)
1 Ru-Ti0:-823 (37) trace nd®
2 Ru-3-Ti0-823 (175) 23 66
3 Ru-2-Ti0,-823 (256) 31 71
4 Ru-$10,-823 (86) 5 >99
5 Ru-3-510,-823 (140) 19 95
6 Ru-2-510,-823 (288) 31 94
7 reuse from run 6 26 95

* Determined by GLC ® Linear selectivity = linear aldehyde/(linear aldehyde +

branched aldehyde) x100. © Not determined
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Table 3. Preparation of immobilized catalysts and thier activity
for epoxidation of cyclooctene by 'BUOOH at 60 °C?

Run Immobilization method (-I-n;rlﬁild;% Ti(mol%) epcﬂ%g c(](;))b

1 support only 0 0 0

2 40°C, 24 h 0.015 0.84 60

3 40°C, 24 h, with sonication 0.010 0.55 66

4 1.1 91°¢

5 45°C, 24 h, with sonication 0.0065 0.36 36

6 0.72 66°

7 0.017 0.94 56

8 1.4 g7cde

9 1.4 66541
10 1.9 90°¢
11 4c (homogeneous) 1.1 50¢

2Cyclooctene (0.33 mmol) in toluene (1.5 cm?), 'BUOOH (0.33
mmol) in decane (0.6 cm?®), 4 h. PDetermined by GLC. “BuOOH
(0.66 mmol). YCyclooctene (0.44 mmol). ¢Yield using the fresh
catalyst. Yield using the recycled catalyst.
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Gel Catalysts

(0.30 Ti mol%)
@owt%) 60°C 518h
16 mmol 2.0 mmol
Table 4. Preparation, properties and catalytic activities of gels towards

the epoxidation of cyclooctene with aqueous hydrogen peroxide
at 60 °C for 5 1"

Preparation condition of gels BET Yield of
Entry S A, Epoxide
’gh) (o)
5 5/6 Solvent Time”
(mmol) ratio
1 0.25 1.0 Toluene 22h 312 46
2 0.20 0.80 Toluene 19h 239 62
3 0.15 0.60 Toluene 22h 199 47
4 0.10 0.40 Toluene 7h 16 57
5 0.088 0.35 Toluene s0d® 17 74
G 54°
7 Toluene 60 d* 40 76
8 838
9 THF 7h 10 66
10 768
11 CHCls 12 h 7 68

[a] Preparation condition of gels. 6 (0.25 mmol), 4b (0.050 mmol), 40 °C,
Pt catalyst (Gelest) 1.0 pmol. [b] Gelation time. [¢] Determined by GLC
based on the initial amount of hydrogen peroxide. Reaction conditions,
cyclooctene (16 mmol), HyO aq. (2.0 mmol, titrated before use), at 60 °C
for 5 h. [d] Gelation occurred after mixing 7 days at 40 °C and cooling
the rest of time at 15 °C. [e] Reused. [f] Gelation temperature 80 °C. [g]
Reaction time 18 h.

Table 5, Effect of the delayed addition of § during the gel preparation on
the catalytic activity towards the epoxidation of cyclooctene with
aqueous hydrogen peroxide

Preparation method BET S. A Yield of

of the gel catalysts® (11122'1) epoxide (%}"
Simultaneous mixing 208 58

Delayed addition of § 67 7

[a] For detailed preparation condition of gels, see Supporting Information.

[b] Determined by GLC. Reaction conditions, cyclooctene (16 mmol),
H>0: aq. (2.0 mmol) at 60 °C for 5 h.
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