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Oxidation nor-AZADO

& Ultra-high activity alcohol oxidation catalyst

& Applicable to various substrates

# Possible to oxidize secondary alcohols with large steric hindrance

& Air oxidation of alcohol is possible

& Bulk supply available N-O-

Reaction Example

m Oxidation of primary and secondary alcohols under very small amount of catalyst

cat (X mol%)
NaOCI (1.5 eq) 0
KBr, n-Buy,N*Br )k

Ri" Re aq. NaHCOs, CH,Cl,, 0 °C R Ry

Loading amount  time Jw @
Substrat
vbstrate (X mol%) (min) %Nn. N-o-

(TEMPO) | (nor-AZADO)

Y

o 1 20 89 92
Ej/\/V 0.01 20 19 89
0.003 30 - 82
o 1 20 97 99
0.01 30 28 99
0.005 30 - 96
0.003 40 - 92




m Oxidation of primary alcohols to carboxylic acids

1) 1-Me-AZADO (5 mol%)

NaOCI (3 eq), n-BusN*Br (0.05 eq) 0 1-Me-AZADO
CH,Cl, (0.1 M), ag. NaHCO3, 0 °C
R OH > R1)J\OCH3
2) CH2N2 N\O.
OH
N N
84% / 15 min 91% / 20 min 84%/1h

m Air oxidation of alcohols with NO, as co-oxidant
nor-AZADO (1 mol%)

OH NaNO, (20 mol%), Air (balloon) N .
Ri™ R ACOH (2 eq), CH3CN (1 M) R R,
Alcohol
OH O
O@ O/MOH /@AOH Q, ><
OH “'OH MeO OH ©O
94% /4 h 99% /4 h 92%/2.5h 91%/2.5h 90% /5 h

m Oxidation of alcohols with Mitsunobu reagent DIAD as co-oxidant

nor-AZADO (X mol%)

OH (@)
)\ DIAD (1.2 eq) _ )k
R Ry AcOH (1.0 eq), CH,Cl, (1 M), temp R 'Ry
1 mol%, rt 3 mol%, rt 3 mol%, rt 3 mol%, rt
97% /10 h 90%/4h 87%/3h 89% / 8 h®
o OH
OH OH ><
" n-CeHyqs
N HaCS © : n-CaHg
2 3 OH\O OH
1 mol%, reflux 1 mol%, reflux 1 mol%, reflux 3 mol%, reflux
98%/2h 93%/1.5h 91%/10h 92% /6 h?
a) 2 eq of DIAD CO,iPr
DIAD = N=N

iPro,C




<

m Application to natural product synthesis

nor-AZADO
Phl(OAc),

CHCly, rt, 93%

B Acylation of amide compounds with alcohols

j\ nor-AZADO (3 mol%) O O
RSOH  + HN” Ry CuCl (5 mol%), TMEDA (5 mol%) — )J\N )J\R3
F'QZ MS 3A (200 mg) i
THF (2.5 mL), O, rt 2
0.5 mmol 1.1eq
OCH,
95%/1h >99% /1h 90%/1h 94%(99%ee) / 1 h
©)k J\/\@ ©)k J\G ©)L e
82% /24 h? 81% / 24 h? 71% / 24 h
a) tBuOK (1 eq) was used. b) tBuOK (0.5 eq) was used.
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Code No. Product Name Package Size
012-24981 100mg
016-24984 1g

nor-AZADO Ref
012-24986 59
010-24982 100g
197-02206 Sodium Hypochlorite Solution [NaOCI] 500ml
040-27682 25ml
Diisopropyl Azodicarboxylate [DIAD]  Ref
042-27681 100ml
049-32961 59
(Diacetoxyiodo)benzene [PhI(OAc),]
047-32962 25g




NaOCl-5H,0

- Stable compared to solutions
- Can be used at high concentration
(effective chlorine 39.0% or more)

NaOCI-5H,0 (x eq.)
OH nitroxyl radical (1 mol%)

:< < "BusNHSO, (5 mol%) —<:/§ <
CH,Cl,

. . NaOCI-5H,0 Temp. Time Yield
nitroxyl radicals 2 .
| ’ (x eq.) (°C) (h) (%)
TEMPO 1.6 15 2 96
1-Me-AZADO 1.4 rt 0.5 98

<Reference>

*Okada, T., Asawa, T., Sugiyama, Y., Kirihara, M., Iwai, T. and Kimura, Y.: Synlett., 25, 596 (2014).

Code No.
195-17212
199-17215

Product Name

Package Size
25¢g

Sodium Hypochlorite Pentahydrate  Réf

500g

- The most common nitroxyl radical
- Our TEMPO is not a lump but a fine crystal

Code No.
209-19501

207-19502

205-19503

Product Name

2,2,6,6-Tetramethyl-1-piperidinyloxy, Radical
(TEMPO] Ref

Package Size

59

25¢g
100g

Listed products are intended for laboratory research use only, and not to be used for drug, food or human use. / Please visit
FUJIFILM Wako Laboratory Chemicals site: https://labchem-wako.fujifilm.com/ / This leaflet may contain products that cannot be
exported to your country due to regulations. / Bulk quote requests for some products are welcomed. Please contact us.
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