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Asymmetric C-H oxidation with a designed self-assembling catalyst
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In this project, we planned to use a concept of chiral ion-pairing to construct
unique chiral environment around an oxidation catalyst toward the development of selective C-H oxidation
transformations. First, iron or manganese-N5 complexes having chiral counter anions such as chiral
phosphates and sulfonates were synthesized. Probably due to slow exchange rate of the counter anion,
oxidation was retarded considerably. In contrast, CH oxidation proceeded in using a N4 ligand. When
alkane with a carboxylic acid as a directing group was employed, the oxidation occurred at the benzylic
position in good yield, affording the corresponding lactones with moderate enantioselectivity.
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Scheme 1. Preparation of chiral anion complexes



Table 1. Catalytic oxidation of benzylic C-H bond

cat. (1 mol %)
TBHP 1.0 eq
MeCN
14 (10 eq)
yield (%)
cat. 15 16 ee (%) of 16
6 31 8 0
7 23 18 4
8 81 53 10
9 25 23 3
10 33 21 4
Mn
Fe
Mn
Mn-N4
C-H
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(a) Previous work by Costas, M. et al. (2013)
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Scheme 2. Lactonization via C-H oxidation
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Figure 2. Selected examples of catalysts examined
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Table 2. Asymmetric C-H oxidative lactonization
(o]
Ph OH
Cat. (2 mol%)
TBHP (1.6 & ketone 26
Ph/\/\n/OH (1.6 eq) .
o CH3CN
,3h o}
Ph lactone 27
Yield (%)
v Ee
Entry Cat. 25 26 27 of 27 (%)
1 PDPMn(OTf), 21 15 47 18
2 6MePDPMnN(OT), 81 7 8 5
3 5MePDPMnN(OT), 12 22 35 20
4 Me2NPDPMN (OTH), 20 18 40 8
5 CIPDPMn(OTY), 54 4 15 26
6 PhPDPMN(OT), 21 15 47 18
7 BImdPDPMnN(OTf), 17 26 55 18
8 BPMCNMn(OTf), 59 12 24 20
94 BPMCNMN(OTf), 26 10 50 23
106 BPMCNMn(OTf), 30 19 23 27
1 BImdCNMn(OTf), 78 — 13 27
12¢  TazCNMn(OTf), 70 — 1 33

a) 10 mol % of the catalyst was used. b) Acetone was used as solvent.
c) 10 mol % of the catalyst was used.
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