Electrooxidation of Alcohols in an N-Oxyl Immobilized

Rigid Polymer Particles Disper se Water System. Scheme 1. Preparation WfOxyl-Immobilized PBZ T
Hideo Tanaka* Thoru ldo, Jun Kubota, Manabu
Kuroboshi, Tetsuya Uchida, and Kaoru Shimamura HoN~_ N-Oe

' i in N S, « oH
Department of Applied Chemistry, Faculty of Engiriee, %SQN')_C}%COOH e - PBZTNT‘C'N‘CE'O‘

Okayama University, Tsushima-Naka 3-1-1, Okayama

700-8530, JAPAN (e-Maitanaka95@cc.okayama-u.ag.jp PBZTy7-N-oxyl

Electrooxidation of alcohols mediated witN-oxyl
compounds has been intensively investigated a®mipent :
tool for organic synthesis. So far reporteéebxyl mediated Yé*b @jﬂ@
electrooxidation are mainly performed in polar aiga :
solvents containing high concentration of suppgrtin iy
electrolytes to afford good to excellent yields tie A 3 Hj\g\j/
corresponding ketones and/or aldehydes, but nassacily - CooH N
satisfactory in terms of operational simplicity, maacturing
cost, and environmental stress arising from usepdagr
organic solvents. To overcome these problems, we
developed electrooxidation irN-oxyl-immobilized solid
particles disperse-water systems, wherein wateribse Fig. 1. Totally Closed System
alcohols were supported on thkeoxyl-immobilized disperse
phase such as silica gel and polymer partitfesRecycle ( N-Oxyl |mmobilized
use of the mediator could be performed successfitigreby Polymer Particles
offering a completely closed oxidation system. Tisperse
phase, e. g., silica gel and polymer (polyethylene and d

) ) _ /'Particles_> Rinse\
poly(ethyleneeco- acrylic acid) particles, however, suffered o o Filtration Extraction ,
significant degradation during the course of theycke use. NG _} |Evaporation RR?
Therefore, mechanically tough solid particle is endesirable R_R Filtrates
in practical sense. In our continuing studies,nvestigated
use of polyp-phenylene benzobisthiazole) network polymer
(PBZTyr, rigid-rod polymer) for the disperse phase. Herei
we describe that the PBZT particles were strong enough to o
survive without significant change of their shap®l ssize Fig. 2. Recycle Use 0f-Oxyl-Immobilized PBZfir
even after 60 times recycle use, aNebxyl-immobilized
PBZTy efficiently promoted electrooxidation of alcohols. /@/O\H PBZT 7 N-Oxy /@)9\
N-oxyl-immobilized PBZT; was prepared as follows cl aq'(Psgf'(F':‘t;"HU%%i'viz(?eg’Oé’ell\:aBr cl
(Scheme 1). PBZTyr (400 mg) was treated with la 20 mA, 2.5 F/mol, ice bath 2a
4-amino-TEMPO (0.6 mmol) in acetonitrile in the geace of 10 #
DCC (0.7 mmol) at 50 °C for 2 days. The polymettipkes
were filtrated, washed with acetonitrile, and driadder
vacuum to give th&l-oxyl-immobilized PBZ . - |
A typical procedure of the electrooxidation of dlots in II II
an N-oxyl-immobilized PBZT; disperse water system is as 0 L e (G
follows (Fig. 1). A mixture ofN-oxyl-immobilized PBZT B Ketone2a 30 ?|’:|1 A|£E0| 1a52 RuN
(450 mg), alcoholla (0.5 mmol) in an aqueous sodium # : Treatment with 4-aminc-TEMFO. 2: 4.0 F/mal.
hydrogencarbonate containing 20 wt% sodium bromids
placed in a simple undivided cell. Two platinureatodes  Table 1. Electrooxidation of Alcohols imN-Oxyl-Immobilized
were immersed into the reaction mixture, and a teons PBZT,-Disperse Water System
current (20 mA, 2.5 F/mol) was supplied under vigysr
stirring to afford the corresponding ketoBe in good yield )O\H PBZTn7-N-Oxyl ji
(Fig. 2, Run 1). The recoveredN-oxyl-immobilized R 1R2 20 w% NaBr - aq. sat. NaHGO R* 2R2
PBZTyr could be repeatedly used for the subsequent (0.5 mmol) gP;)-F(Ft), Undivided Cell,

o . S . .5 F/mol, 20 mA, ice bath
electrooxidation ofla without significant change of the yield o o of of
of 2a (Runs 2~5). The vyield of ketone gradually decreased | ajconol
after 20 runs and reached to 50% after 30 runs.e yléld of /©/1; ©/:I; >(©/1\d/ O/\f;
2a was restored by treatment of the recovered

o) o) o) o)
N-oxyl-immobilized PBZT  with 4-amino-TEMPO Runs
32, 58). The appreciable change of shape of the polymer Product m ©)2‘\C 2d O/\;\
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was noF (_jetected. The repre_sentgnve results of _— 1% — 37% (79%)F  90%P
electrooxidation of several alcohols in this system are

shown inTable 1 & CHgCN (1.5 ml) was used as co-solvéhtd.0 F/mol
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