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Cerium—Catalyzed Oxidative Coupling Reactions.

Tadatsugu YOSHIKUNI, Yuhki TAKEUCHI

Oxidative coupling reaction of various 2 —hydroxy— 3 —naphtoic acid esters with Cerium (Ill) compounds

and molecular oxygen resulted in formation of 1, 1’ —bi— 3 —hydroxy— 3 —naphthoic acid esters in

reasonable yields.Cerium (Ill) compounds had ability in oxidative cross—coupling of 2 —naphthol and 2 —

hydroxy— 3 —naphthoic acid esters.
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Table 1.Yields of 2a(%)with Cerium Compounds.

State/Ce compounds | Solution"’ Bulk
Ce(NO;); * 6H.0 1 39
CeCl; « 7H,0 0 0
Ce,(S0,); - 8H.0 0 0
Ce.(0X); * 9H.0 0 0
Ce(OAc); * H.O 0 0
(NH.),[Ce(NO;);]1+4H.0 3 7
(NH.).[Ce(NO;)s1+xH.0 3 21
Ce(NH,).(S0.).*2H.0 3 0
CeO, 0 0
Ce(OH), 0 0

Condition: Temp.; 110C,0,; 3kgfom *,Time; 2h,
Cela= 0.1,1)Solv.; CH,CN 2mnf.
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Fig.1 Effect of reaction time at various timperatures
in a bulk.

Condition : O, ; 3 kgfem ?, Ce,la= 0.1,
Temp. ; (O 70C,[] 90C,A 110C,@ 130TC
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Fig.2 Effect of reaction time at various timperatures
in CH,;CN.

Condition : O, ; 3kgfem 2, Ce,/1la= 0.1,Solv.;2nf
Temp. ; l 50C,O 70C,[] 90C,A 110C
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Fig. 3 Effect of oxygen pressure.
Condition : Ce,“1a=0.1
) Temp. ; 50C,Time ; 24h.,Solv. ; CH,CN 2nf
) Temp. ; 130C,Time ; 4h.
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Fig.4 Effect of Cerium ratio.
Condition : O;; 3kgfomn~?
O) Temp.; 50C,Time; 24h.,Solv.;CH:;CN 2nf
[) Temp.: 130C,Time; 4h.

Table 2. Coupling reaction of 1 esters.

Yields (%) of 2
Solution” bulk?
R (50°C) (70°C) (130°C)

Me 18 0 58
Et 21 0 47
n—Pr 21 33 47
i—Pr 19 30 42
n—Bu 19 33 51
i—Bu 21 3 55
Ph 13 0 40

Condition : O, ; 3kgfem ?,Ce /1= 0.1,
1)Solv. ; CH:CN 2mf¢,Time ; 24h.,2) Time; 4h.
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Table 3.Yields of Cross—Copling Products(%) .

Temp. 90°C 110°C
Products /Ce 2 3 4 2 3 4
Ce(NO;); +6H, 0| 4 12 3 6 20 7
CeCl, - 7H.0 0 15 4 0 1 3
Ce(OAc); * H.0 0 M 3 0 5 8

Condition : O, ; 3kgfem ?,Ce 1f=0.1, Time ; 5h.
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