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Development of resin-supported alloxazine-type flavin catalysts
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We have established a general method for preparing a series of
resin-supported alloxazine-type flavin catalysts having substituents on the alloxazine skeleton
based on the method for preparing resin-supported isoalloxazine-type flavin catalysts that we have
already reported. Catalytic activity of a series of resin-supported alloxazine-type flavin catalysts

for oxidation reactions was studied, the correlation between the substituents on the alloxazine
skeleton and the catalytic activity was clarified, and it was shown that these resin-supported
flavin catalysts can be used as practical catalysts in various green oxygenation reactions. In the
process of establishing a synthetic method for resin-supported flavin catalysts, a general synthetic
method for a series of 4a-hydroxyisoalloxazines having a substituent on the isoalloxazine skeleton
was also established, and it was shown that these 4a-hydroxyisoalloxazines can be used as practical

catalysts in various green oxygenation reactions.
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la: R® = H, X = H (0.48 mmol/g)
1b: R® = CF3, X = H (0.38 mmol/g)
NaCl ag.
2a; R® = H, X = Na (0.33 mmol/g)
2b: R® = CF3, X = Na (0.34 mmol/g)
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1 18% 17% entry 2
la 91% 73% entry 1
34% 16% entry 3
1.

2a .
. (2 mol%), H 1.5
5 63 EtN cat. (2 mol%), H,O, (1.5 equiv) EtN-O
MeOH (0.33 M), 25 °C, 2 h

63% 4
90% 87 2a entry  catalyst convn (%)? yield (%)?

1 la 91 73

entry 4 2 nor_]e 18 17

3 resin-SOsH 34 16

2a 4  2a 63 (90)° 63 (87)°
2 27 5 2a nd 27
3NMR yield. 4 h. °The catalyst used in entry 4 was reused.
_p_ 2
entry 1
entry 2 entry 3
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2b
entry 4 2a 47% 45%
entries 4 and 5 2b

entries 6-11
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0.2 M
7.0mmol/h resin-SOsNa L @ moi%) o
cat. (2 mol%
10 mmol/h 2a /@/S\ H,0, (1.5 equiv) é\
18 mmol/h  2b 31 mmol/h “weon s~ T
25°C,4h
entry  catalyst convn (%)? vyield (%)?
1 resin-SOsH 97 97
Baeyer-Villiger 2 resin-SOsNa 40 35
Y- 3 none 35 34
2 4 2b 100 99
5 2a 47 45
0.2 M 6 2b nd 99
1.3 mmol/h 7°  (istreuse)  nd 98
2a 9.6 mmol/h  2b 8>  (2ndreuse) nd 98
23 mmol/h 9  (3rdreuse) nd 98
10°  (4th reuse) nd 97
11°  (5threuse) nd 99
3H NMR yield. °cat. (5 mol%), 1 M.
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entry yield (%)?
7 1 1 91
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\ 3 (2nd reuse) 90
o :b0(102m°'/_°) oo 4 (3rd reuse) 92
202 (2 equiv) o) 5 (4th reuse) 92
MeOH (0.5 M) 6 (5th reuse) 91
50°C, 24 h 08% aH NMR vield.
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