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Abstract - The oxidation of 2-indolinones (1 catalysed with J 
, O-aminoke- cobalt(I1) Schiff's base complexes gave isatins 12 

tones ( 3 ) .  3-hydroxy-2-indolinones 14). and dimers 15). 
N N N 

The cobaltlII) Schiff's base complexes such as bis(3-methoxysalicy1idene)ethylene- 

diaminatocobalt (11) [Co (MeO-salen) 1 l) and bis (3-salicylideneaminopropyl) amineco- 

baltlII) ICo(sa1pr) 1') interact reversibly with molecular oxygen and have been in- 

terested in relation to the biological oxidation systems.') Nishinaga and his co- 

workers3) reported the reactions catalysed by these complexes, e.g., oxidation of 

substituted phenols and oxidation of 3-substituted indoles, providing the non-enzy- 

matic models for the reactions of mono-oxygenase, dioxygenase, and peroxidase. 

Oxidation of phenols furnished the variety of products depending on the substitu- 

ents of starting materials, and oxidation of indoles, on the other hand, gave the 

corresponding 0-formylaminoacetophenone derivatives. 4) 

On the oxidation of 2-indolinone (oxindole) which could be-.represented as 2-hydr- 

oxyindole and could exert pseudophenolic properties, thereihave been reported se- 
- 

veral examples. 5, r 6 )  r 7 )  In the reaction of 2-indolinones with oxygen in alkaline 

solution, both ring cleavage and formation of 3-hydroxy-Z'indolinone (dioxindole) 

have occ~rred.~) In the cases of inorganic oxidative reagents such as zz6) and 

K3Fe ICN) 67), 2-indolinones gave dimeric products. 

In the present paper, we wish to report the Co(1I) Schiff's base complex catalysed 

oxidation of some 2-indolinones (1). The oxidation proceeded upon treating a MeOH 
N 

solution of 1 (5 mole) and Co-complex (0.5 mole or 1.0 mole) under a fine stream 
N 

of oxygen. The reaction mixture was then evaporated down and the residue was puri- 

fied with silica gel column chromatography. 



Table. Oxidation of 2-indolinones(&) with cobalt(I1) Schiff's base complexes 

m: R 0;::: 
1 2 2; a: R= H 3; a: R = H, R = Me 

& 

b: R= Me 1 2  5. R = R = M e  * 1 2 c: R = Me, R = Ph - 

.. 
1 2 1 2  

4; R = H ,  R = M e  5; 2 :  R = R = H  - 
b: R'= R'= Me 1 

2 b: R = Me, R = H 
1 2 " c: R 1 . 2  = H, R = Me C: R = Me, R = Ph .., 

substrate (1) Co-complex 1/20 Reaction Yields of Products ,./ ,-. 
(mole) time (h) ( % I  

1 2 3  a: R =R =R = H .-, A 5/0.5 3 2a(73) 
A, 

1 2 3 b: R = Me, R =R = H 
A# 

A 51'0.5 3 Zb(943 
N 

1 3  2 C: R =R = H, R = Me 
d 

A 5/1.0 3 32C20). 4Na(34) 

1 2  d: R =R = Me, R ~ =  H A 5/l.O 3 32(24). 42(561 
w 

B 5/1.0 24 3_b(3), %(70) 

[&d_d(16)1 

1 3  2 e: R =R = H, R =Ph A 5/0.5 3 5_a(70) 
N 

The reaction conditions and results are listed in Table. Oxidation proceeded by 

both catalysts. No oxidation took place without catalysts. In the case of id, 
N 

Colsalpr) showed moderate activity in comparison with that of Co(Me0-salen). 

Oxidation products (2-5) were varied as the C(3)-substituent of 2-indolinones (1). 
,+ d N 

Isatins (A) were obtained by the oxidation of C(3)-unsubstituted la and lb. Reacti- ,., N 

on of 3-methyl-2-indolinones (lc and id) gave the corresponding aminoacetophenones 
,.,' rr/ 

(3a and 3b) and 3-hydroxy-2-indolinones (4a and 4b) respectively. 
N N N I\/ 
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On the other hand, the oxidation of 3-phenyl-2-indolinones (le-lg) afforded dime- 
N ,./ 

ric products 15a-5c) The structures of 5 were deduced from the spectral data 
d N N 

described in " EXPERIMENTAL ". 
Although the reaction mechanisms of this reaction is not thoroughly clarified, the 

reaction is supposed to proceed by forming substrate-Co(II1)-O2 complex.31 

By a similar procedure, 3-phenyl-2-indolinethione gave 2.2'-dithiobisl3-phenylind- 

ole)') in 90% yield. 

EXPERIMENTAL 

All melting points are uncorrected. The following instruments were used for obta- 

ining the physical data. 'H-NMR spectra ITMS as internal standard) : JEOL JNM-PMX 

60; IR spectra: Hitachi 215; W spectra: Hitachi Model 100-50; MS: Schimadzu LKB 

9000. 

Oxidation of 2-indolinone(L.) with Co-complex 

The general procedure is as follows. To a solution of 2-indolinone(1, 5 mole) .in- 
N 

MeOHl100 ml) was added either Co(Me0-salen) or Co1salpr)-(each 0.5 mole or 1 mole). 

The resulting suspensionlo) was stirred under a fine stream of 02. The reaction 

mixture was evaporated down and the residue was purified on a silica gel column 

with the appropriate solvents to give products(?-5). 

Oxidation of 3-phenyl-2-indolinethione to 2.2'-dithiobis(3-phenylindole) 

Co(Me0-salen)l0.5 mole) was added to a solution of 3-phenyl-2-indolinethionel5 m- 

mole) in MeOHl100 ml). The resulting suspension was bubbled with O2 for 15 min. 

After the removal of solvent, the residue was extracted with benzene1100 ml) in 

three portions. After the evaporation of solvent followed by recrystallization, 

2,2'-dithiobis(3-phenylindole)9) was obtained in 90% yield. 

Characterization and identification of products 

Compounds 2a. 2b, 3a, and 33 were identified with authentic commercial samples. 
N N N  

Compounds 3CPsa) 4a, 11) 4b,12) c, and 2.2'-dithiobis(3-phenylindole) "were ," ,-d ,./ 
identified by the comparison of physical data with the data in literatures. 

Dimeric products(5) show the following physical properties.') 5a, mp 234-6O C; 
u - 

1 IR ~ ~ ~ a o - ~ :  1705; W h ~ ~ ~ n m l l o g  E )  288(3.851; H-NMR ( 6 ,  d6-DMSO) 6.27(28, d-like, 

J=8, ArH), 6.40-7.63168, m, ArH) ; Field desorption(FD) MS m/e(%) 416 (M+, 2),13) 208 

(100); Anal. Calcd for C28H20N202: C, 80.74; H, 4.84; N, 6.73. Found: C, 80.91; H, 

5.10; N, 6.63. 5b. mp 215-7' C; IR v ~ ~ ~ c m - l :  1705; w AEF-I~O~ E) 29013.87); 
N 



'H-NMR ( 6 ,  CDC13) 3.00(6H, s ,  2 x N M e ) ,  6.25(2H, d - l i k e ,  J=8 ,  ArH),  6.50-7.67(6H, 

m, ArHl; MS W e ( % )  4 4 4 ( ~ + ,  41, 222(1001;  Anal .  Calcd  f o r  C30H24N202:  C, 81.06; H ,  

5.44: N ,  6.30. Found: C, 80.89: H ,  5 . 64 ;  N ,  6.16. 5c ,  mp 260-2- C; IR v:::cm-': 
N 

1 1705; W ~ ~ , t ~ n m ( l o g  E )  298(3.771: H-NMR ( 6 ,  d6-DMSO) 2 .15(68 ,  S, 2 x Me), 5.97 

( Z H ,  s - l i k e ,  ArH) , 6.33-7.67(4H, m, ArH) ; FD MS m/e(%)  444 (M+, 3) ,I3' 222 (100) ; 

Anal. Ca l cd  •’01 C30H24N202: C, 81.06;  H, 5.44; N,  6.30. Found: C, 80.97; H ,  5 .62;  

N .  6.26. 
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