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Abstract
Thisis the end of the second year in the
two-year long term research project. This
report contains mainly the work dealing with
pinacol-type  rearrangement reactions
catalyzed by iron-substituted molecular
sieves of various pore structures, including AlIPO,-5
AIPO4-5, ZSM-5 and MCM-41. Ten diol [1]
reactants of various akyl or aryl substitution
were examined. The results showed that The
substitution groups migrating  priority
decreases in order of aryl > hydrogen > akyl,
that is similar to what observed on acid-
catalyzed reactions.
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Table 1. The compounds, structure, chemical
formula, M.W. and e of various reactants

Compound Name M. W.
Formula
1 Ethyleneglycol C,HgO, 62
2 1,2-propanediol  C3HgO, 76
3 1,2-butanediol C4H00, 20
4 2,3-butanediol  C,H 0, 20
5 Pinacol CeH1,O, 118
6 1,2-hexanediol CgH4O, 118
7 1,2-octanediol CgHs0O, 146
8 1-phenyl-1,2-  CgH3100, 146
ethanediol
9 2,3-pinanediol CygHs0, 176
10 1,2-diphenyl- CyH4,0, 214
1,2-ethanediol
a. (no.1~4  no.6~7)
1-4

Dean-Starkh

1~-4  6~7
b. pinacol (no. 5)
pinacol Table 2
AIPOs-5 ZSM-5 MCM-41
FeAPO-5
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AlIPO4-5
0.5~2% AIPO4-5
pinacol
pinacolone 70%
3%
3%
ZSM-5  FeZSM-5 pinacol
MCM-41
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Table 2. Pinacol rearrangement over various Fe-
molecular sieves

Catalyst Pinacol Pinacolone
Conv. (%) Select. (%)
0 0
Blank
Imp-1% Fe/ 0 0
AIPO45
AIPO45
0%Fe 0 0
0.5%Fe 98 70
1%Fe ~100 71
2%Fe ~100 68
3%Fe 60 72
4%Fe 26 83
ZSM-5
0%Fe 0
1%Fe 0
2%Fe 0 0
MCM-41
0% 13 14
1%Fe 33 64
2%Fe 30 67
3%Fe 35 26
4%Fe 16 81
Regenated FEAPO-5
0.5%Fe 91 69
1%Fe ~100 66
2%Fe 94 67

Conditions: weight ratio of pinacol : catalyst = 1:1,
solvent = 5g toluene; 110°C, 6 h
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Scheme 1. products obtained from pinacol
rearrangement of 1,2-diphenyl-1,2-ethanediol
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Table 3. Pinacol rearrangement of 2,3-pinanediol
over various Fe-molecular sieves.
Catalyst ér & vidd
Conv.(%) Yield (%) %) (%)
Blank 0 0 0 0
Imp-1%Fe 0 0 0 0
AlIPO,-5 41
AlIPO,-5
0%Fe 0 0 0 0
0.5%Fe 12 3.7 5.6 2.7
1%Fe 18 45 9.2 45 Pinacol
2%Fe 8.3 2.6 3.6 20
3%Fe 84 15 4.7 22
4%Fe 1.7 22 35 20
ZSM-5
0%Fe 0 0 0 0
1%Fe 7.1 12 31 2.8
2%Fe 94 20 43 4.0
MCM-41
0% 23 15 13 4.0
1%Fe 75 31 34 10
2%Fe 99 51 34 15
3%Fe ~100 52 39 8.9
4%Fe ~100 58 32 10
Regenated FeM CM -41
3%Fe 72 29 28 13 [ B.-Y. Hsuy S Cheng,
4% Fe 100 60 33 6.9 Mesoporous Mater. 21 (1998) 505.
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