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TR OBEE (F£3C) : The development of novel catalysts for environmentally benign,
energy-efficient organic synthetic processes is of great importance. In the present study, solid metal
oxide-supported catalysts having excellent activities for the selective monoamination of 1,4-, 1,5-, and
1,6-diols by primary amines to give linear N-(hydroxyalkyl)amines have been developed. On the other
hand, silicas as additives strongly promoted the epoxidation of cyclooctene by 'BuOOH in the presence
of Ti-silsesquioxane (Ti—POSS), where Ti species were found to be bound to the silica surface through
the ligand exchange. Furthermore, highly-active silica-supported Ti catalysts were prepared by the
thermal treatment of mixtures of Ti-POSS and silica.
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Table 1. Performance of supported Ir catalysts
for N-alkylation of benzylamine with
1,4-butanediol (Eq. (1))

Entry Catalyst? ;féod/o‘)’,f Z';zf,’/o‘)’bf
1 Ir/lCeO, 43 4
2 Ir/CeO,° 53 6
3 IICe0y? 10 2
4 Ir/ZrO, 8 trace
5 I/Al203 7 trace
6 Ir/TiO2 7 trace
7 IrMgO 4 0
8 Ir/SiO, 0 0
9 Ir(acac)s® 9 17
10  [Cp*IrClyLef 19 52
11 CeO,d 0 trace
12 None 0 0

aPretreated under H, at 150 °C for 1 h. Based on 1,
determined by GLC. ¢Reaction at 160 °C. ¢ Without
pretreatment . ¢ Homogeneous catalyst.

fCp* = pentamethylcyclopentadienyl.
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Table 2. Effects of oxide additives on the epoxidation
of cyclooctene catalyzed by Ti-POSS with silica®

Entry  Ti-catalyst and BET Mean  Yield
additive S.A pore (%)b
(m°g™) diameter
(nm)
1 8a - - 31
2 8b - - (33)
3 9 - - (51)
4 8a + Cabosil 320 11 78
5 Cabosil 0)
6 8a+ JRC-SIO-8 316 10 79
7 8b +JRC-SIO-8 (90)
8 9+ JRC-SIO-8 (84)
9 JRC-SIO-8 0
10 8a + SBA-15° 940 6.0 75
11 8a+ MCM-41° 1400 2.6 42
12 8a+ MgO 63 21 35
13 8a + CeO; 76 9.3 30
14 8a+ZrO; 69 4.6 32
15 8a +TiO; 57 8.8 17
(JRC-TIO-4)
16 8a +Al;03 161 25 14
(JRC-ALO-8)

& Cyclooctene 1.0 mmol (0.66 M in toluene), TBHP
1.0 mmol (0.83 M in decane), Ti catalyst 0.0050
mmol, silica 90 mg, 90 min, 60 °C. ° Yield of
cyclooctene oxide determined by GLC, figures in
the parenthesis show yields after 4 h of the
reaction. ° 50 mg.
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Table 3. Catalytic activity of silica-supported
Ti-POSS catalysts

Entry Ti catalyst Ti loading Yield

(mmolg™)?*  (%)"

Condition A°
1 8a/Cabosil 0.045 70
2  TilCabosil® 0.050 46
3 8a/JRC-SIO-8 0.044 75 (90°)
4 9/JRC-SIO-8 0.009 (90°
Condition B'
5 8a/JRC-SIO-8 0.044 21
69 8a/JRC-SIO-8 0.044 24

2 Measured by ICP-AES analysis. ” Determined by
GLC. ¢ Cyclooctene 1.0 mmol (0.66 M in toluene),
TBHP 1.0 mmol (0.83 M in decane), Ti catalyst
0.0050 mmol, silica 90 mg, 60 °C, 90 min. ¢
Prepared by an impregnation method using
Ti(O'Pr)a. 4 h, " Cyclooctene 6.0 mmol (3.0 M in
toluene), TBHP 11 mmol (5.5 M in decane), silica
50 mg, Ti catalyst 0.0044 mmol, 60 °C, 30 min. ¢
Reused catalyst.
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