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Development of novel catalytic system to synthesize delta-aminolevulinic acid
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Levulinic acid is one of biomass compounds; many researchers are looking for effec
tive utilization of levulinic acid. Delta-aminolevulinic acid, a derivative of levulinic acid, Is known to
be an imgortant bioactive compound. In this project, we aimed for the development of novel catalytic syst
em to enable one to synthesize delta-aminolevulinic acid directly from levulinic acid. Our first study to
oxidize alpha-carbon of ketone using an oxygen radical failed, so we next tried the oxidation using an iro
n catalyst. During the investigation, we could develop the large-scale synthetic method of the nitrogen-co
ntaining ligand of the iron catalyst.
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Scheme 2. Barton reaction of the model
compound.
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Scheme 3. Synthesis of nitrite ester from

hemiacetals. (Failed)
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Scheme 4. Generation of oxygen radicals
using hypervalent iodine reagents.

10

11
a
12
12 DALA
- 11
12 White
13 -
13
o] Lewis acid (catalytic) o (Fe] catalyst 13, H,0,
OH NH; NH )
f’ 2?»
w w
H0 11 H,O
° )@T (SbFe),
¢ MO paa Gts) gN : WNCCH,
AN N NCCHy
N
3 ¥
13
[Fe] catalyst
Scheme 5. Synthetic plan for the

conversion of LA to DALA using the iron
catalyst.
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Scheme 6. Synthesis of the ligand for iron
catalyst 13.



Table 1. Deprotection of 15 (Failed).
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Entry H, source catalyst temp./°C
1 HCO2NH, (6 eq) Pd(OH),/C (7 mol%) 90
2 H, (1 atm) Pd(OH),/C (7 mol%)  rt
3 H, (1 atm) Pd(OH),/C (7 mol%) 90
4 H (1 atm) Pd/C (3 mol%) rt
5 HCO2NH, (6 eq) Pd(OH),/C (7 mol%) 100
6 H, (1 atm) Pd(OH),/C (10 mol%) rt
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Scheme 7. Synthesis of the ligand of iron

catalyst 13.
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Scheme 8. Oxidation of levulinic acid at
o -position using various conditions.
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