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a) a) Oxidation of Alcohols using TEMPO as CatalystOxidation of Alcohols using TEMPO as Catalyst
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Oxidation of Oxidation of alcoholsalcohols in in acidicacidic media media ……
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a) a) Oxidation of AlcoholsOxidation of Alcohols
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b) b) Selective Oxidation of AlcoholsSelective Oxidation of Alcohols

OxidativeOxidative kinetickinetic resolutionresolution (OKR) of (OKR) of alcoholsalcohols

DesymmetrizationDesymmetrization of of mesomeso compoundscompounds
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AxiallyAxially chiralchiral CC22‐‐symmetric symmetric nitroxidenitroxide

ChiralChiral AZADOAZADO
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b) b) Selective Oxidation of AlcoholsSelective Oxidation of Alcohols
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b) b) Selective Oxidation of AlcoholsSelective Oxidation of Alcohols

CatalyticCatalytic MoietiesMoieties: : TEMPOTEMPO‐‐DerivativesDerivatives in Peptidesin Peptides

TEMPO-NH2 TEMPO-COOH TOAC 

(2,2,4,4-tetramethylpiperidine-

1-oxyl-4-amino-4-carboxylic acid)
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TEMPO‐NH2 / TEMPO‐COOH 

└>  inserting at the C‐ or N‐terminus

TOAC

└>  inserting at the C‐, N‐terminus or in an internal position

└>  Cα‐tetrasubtiuted α‐amino acid → a possible β‐turn inducer
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b) b) Selective Oxidation of Selective Oxidation of DiolsDiols

R. Formaggio, C. Toniolo, Chem. Eur. J. 2002, 8, 84

Catalyst ee 4 /%           C /% S*

Fmoc‐TOAC‐L‐(αMe)Val‐NHtMe 50 84 1.8

Fmoc‐TOAC‐L‐(αMe)Val‐NHtBu 67 83 2.3

Boc‐TOAC‐[L‐(αMe)Val]3‐NHtBu 74 81 2.7

* S = ln[(1‐C)(1‐ee)] / ln[(1‐C)(1+ee)]

Best peptide catalysts have large lipophilic blocking groups at either terminus

TOAC residue is folded in a stable (intramolecular C=O …H‐N hydrogen‐bonded) β‐turn conformation

66



c) c) OxidazingOxidazing AgentsAgents

DesymmetrizationDesymmetrization of of mesomeso CompoundsCompounds
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Cooxidant C /% ee 2 /%

mCPBA (1.8 equiv)* 66 15

TCCA (0.133 equiv) 88 5

DAIB (1.0 equiv) 59 12

* 5 mol% Bu4NBr as cocatalyst
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c) c) Synthesized CatalystsSynthesized Catalysts
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c) c) DesymmetrizationDesymmetrization of of ciscis‐‐1,21,2‐‐CyclohexandiolCyclohexandiol
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Catalyst

C /% ee 2 /% C /% ee 2 /%

CEM/STD 56  15 69 15

Cat. 2,5,6 ‐ ‐ ‐ ‐

Cat. MR 51 7 80 11
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c) c) SubstratesSubstrates

meso compunds racemic compunds
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c) cisc) cis‐‐1,21,2‐‐DiolsDiols
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Catalyst C (ee) /% C (ee) /% C (ee) /%

CEM/STD 64 (3)  69 (15) 100 (21)

Cat. 6 53 (2) ‐ 79 (31)

Cat. 6.1 No Data No Data 80 (51)
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c) c) transtrans‐‐1,21,2‐‐DiolsDiols

C = 9 ‐ 35%, ee (ox.diol) < 5%

1212
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c) c) 1,31,3‐‐DiolsDiols
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Catalyst C /% ee 8 /% ee 9 /%

Cat. 5 29  8 33

Cat. 2 29 10 29

Cat. 6 32 1 4
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c) c) OutlookOutlook
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Other Substrates
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Thank you for your attention! Thank you for your attention! 


