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Development of a novel selective oxidation of alcohols based on the design of a
nitroxy radical catalyst
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A lot of multi-functional complex molecules are known in biologically active
compounds. A seletive oxidation of the intended hydroxy groups in the presence of the other hydroxy
groups is promising strategy for an efficient synthesis of such molecules. TEMPO-catalyzed reaction
selectively oxidizes primary alcohols in the presence of secondary alcohols. Based on the reaction
mechanism, we tried to design new catalysts having the different selectivity from TEMPO and develop new
selective oxidations. As a result, we have developed DMN-AZADO as a highly effictive catalyst for a
selective oxidation of primarK alcohols, and also developed the chemoselective oxidation of 1,2-diols to
alpha-hydroxy acids. During the development of a selective oxidation of 1,2-diols, we also found two
types of one-pot oxidative cleavage of vicinal diols to the corresponding (di)carboxylic acids.
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Table 1
cat (1 mol%)
NaOCI (1.2 equiv)
)O\H KBr, BusNBr )O\H
N, P
R” X7 TOH  CH,Cl,, aq.NaHCO;, R™ X" ™o

84% / 4 min

97% / 45 min

DMN-AZADO 93% / 4 min
TEMPO 70% /20 min 32%/4h 70% / 20 min

Table 2
5 mol% cat
5 mol% NaOCl

)O\H 3.0 equiv NaClO, OH i
N\
R™ "X” "OH MeCN/buffer R™ "X” "OH

0
0
)\%(OH Pro 0 "\kOH 0. ..OMe
HO
OH O NN

OH

TEMPO  PhI(OAc),

In)

HO ©
DMN-AZADO 92%/7h 95% /12 h 95%/12h
TEMPO 49% /24 h 81%/24h 81% /24 h
Scheme 1
5 mol% cat
OH 4.0 equiv Phi(OAc), H H
H H _—
OH CH,Cly, 1t
2v12 o o
TEMPO  78%/18h
DMN-AZADO 75%/2h
1,2-
1
1,2- TEMPO NaOCl
NaClO, 1
1,2-
Kraus-Pinnick
2
1,2-
10 mol% cat
10 mol% NaOCl
3 equiv NaCIO; o
_— SN OH +
’éloc OH MeCN/buffer goc g OH
OH t o °C OH
1-Me-AZADO, 3 h 82% 0%
TEMPO, 24 h 50% 28%

1,2-
HO  OH 10 mol% AZADO
2 g 5 equiv PhI(OAc), [e] Boc [e]
N CH,Cly, H,0 HO)K/ N \AOH
Boc 91%,1 h
1,2- a -
NaOCl  NaClO,
1,2- a
[of
2
1,2 1
1,2 o
TEMPO NaOCl NaClO,
NaClOz
5 mol% TEMPO
5 mol% NaOCl
OH 3 equiv NaClO, OH o
Ph/Q\/OH solvent/buffer Ph/Q\/OH * Ph/\)kOH
MeCN, 12 h 30% 51%
toulene, 4 h 95% <5%
jﬁ < NaClO, Jﬁ .
N=o — g N-0:-ClO,

Charge-Transfer complex
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