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Abstract —— The oxidation of 2-indolincones ﬁ%) catalysed with
cobalt(II) Schiff's base complexes gave isatins 9%), O-aminoke-
tones (3}, 3-hydroxy-2-indolinones (4), and dimers (5}.
~ ~ ~n
The cobalt(II} Schiff's base complexes such as bis{3-methoxysalicylidene}ethylene-
diaminatocobalt (II} [Co(MeO—salen)]l) and bis(3-salicylideneaminopropyl)amineco-
balt(II) [Co(salpr)]l) interact reversibly with molecular oxygen and have been in-

terested in relation to the biclogical oxidation systems.Z)

3

Nishinaga and his co-

workers 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 phencls furnished the variety of products depending on the substitu-

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

corresponding O-formylaminoacetophenone derivatives.d)

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

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

5).,6),7) .

veral examples. In the reaction of 2-indolinones with oxygen in alkaline

solution, both ring cleavage and formation of 3-hydroxy-2-indelinone {dioxindole)

have occurred.S) 26) and

7)

In the cases of inorganic oxidative reagents such as I
K3Fe(CN)6 » 2-indelinones gave dimerig products.

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

oxidation of some 2-indolinones Si). The oxidation proceeded upon treating a MeOH

solution of i/(S mmole} and Co-complex (0.5 mmole or 1.0 mmole) under a fine stream

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

fied with silica gel column chromatography.
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Table.

Oxidation of 2—indolinones(}) with

cobalt(II) Schiff's base complexes

2
3 2 5 o) COR
___-—-_—9 1
- N~~0 NHR
N o Co-complex R
171 2_
R a: R= H ; a: R7= H, R"= Me
1 - ~ 2
A b: R= Me b: R"'= R"= Me
RZ - ~ 1 2
c: R*= Me, R"= Ph
O\c -0 r2 5 Ph
,0\ oH R
—-N\ l/N 2
H R H r|a o o
11
A: Rl=-(CH Y5 R2= MeO Rl R
2°2 1 2 1.2
Co (MeO~salen) a: R°= H, R™= Me a: R'= R'=H
B: R'=—(CH,)3NH(CH, )}y, R’= H b: R'= R°= Me b: Rl= Me, R’= H
Co{salpr) C: Rl= Me, R2 Ph c: Rl= H, R2= Me
~ ~
Substrate E&) Co-complex 1/Co Reaction ¥ields of Products
mmole} time (h) (%)
a: Rl—R2=R3= H A 5/0.5 3 2a(73)
~ A
b: Rl= Me, R%=R°= 1 a 5/0.5 3 2b(94)
lad ~
3 2
o gl=r3= 1, R%= Me A 5/1.0 3 33(20), 4a(34)
a: RI=R?= me, R7= & A 5/1.0 3 3b(24}, 4b{56)
~ ot d ~
B 5/1.0 24 3b{3), 4b(70)
ns o'
[1d(16)1]
2 Py
e: RY=r%= H, =&%=Ph A 5/0.5 3 5a(70)
I~ ~
B 5/0. 3 5a(72
. /0.5 ’3( )
£: rl=Me, R®=ph, R’-nm A 5/0.5 3 3¢(6), 4c(10), 5b(74)
~ ~ fa v o~
B 5/0.5 3 3c(2), 4c(l6), 5b(sl)
Va4 ~ ~
g: RY=H, R%=Ph, R°=Me A 5/0.5 3 5¢(74)
~ ~

The reaction conditions and results are listed in Table.

both catalysts.

No oxidation took place without catalysts.

Oxidation proceeded by

In the case of 1d,
~

Col(salpr) showed moderate activity in comparison with that of Co(MeO-salen).

Oxidation products g%—i) were varied as the C{3)-substituent of 2-indolinones (1l).
Fatd

Isatins (2) were obtained by the oxidation of C(3)-unsubstituted la and %E.
-~ ~S

Reacti-

on of 3-methyl-2-indolincnes (lc and ig} gave the corresponding aminoacetophenones
~

{3a and 3b} and 3~hydroxy-2-indolincnes (4a and 4b} respectively.
~ ~ ~ ~
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Cn the other hand, the oxidation of 3-phenyl-2-indolinones (ﬁs-ig) afforded dime=-
ric products (Eﬁ—;s).a) The structures of’E’were deduced from the spectral data
described in " EXPERIMENTAL ".

Although the reaction mechanisms of this reaction is not thoroughly clarified, the
reaction is supposed to proceed by forming substrate-Co(III)-O2 complex.3)

By a similar procedure, 3-phenyl-2-indolinethione gave 2,2'-dithiobis{3-phenylind-

ole)?) in 90% yield.

EXPERIMENTAL

All melting points are uncorrected. The following instruments were used for obta-
ining the physical data. lH-NMR spectra (TMS as internal standard): JEQL JNM-PMX
60; IR spectra: Hitachi 215; UV spectra: Hitachi Model 100-50; MS: Schimadzu LKB
9000.

Oxidation of 2-indolincone(l) with Co-complex .

The general procedure is as follows. To a solution of 2-indolinone(i; 5 mmole) .in-
MeOH{(100 ml) was added either Co(MeO-salen) or Co(salpr)-(each 0.5 mmole or 1 mmole),
10}

The resulting suspension 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(gﬁi).

Oxidation of 3-phenyl-2-indolinethione to 2,2'-dithiobis{3-phenylindole}

Co(MeO-salen) {0.5 mmole) was added to a solution of 3-phenyl-2-indolinethione(5 m-
mole) in MeCH(100 ml). The resulting suspension was bubbkled with O2 for 15 min.
After the removal of solvent, the residue was extracted with benzene(100 ml) in
three portions. After the evaporation of solwent followed by recrystallization,

9)

2,2"-dithiobis{3-phenylindole) was obtained in 90% yield.

Characterization and identification of products

Compounds 2a, 2b, 3a, and 3b were identified with authentic commercial samples.
Fa A Y A ~

5a) }

sa) 453,11’ 4’3,12’ and 2,2'-dithiobis (3-phenylindole)? were

Compounds 3c, 4c,
~ Fard

identified by the comparison of physical data with the data in literatures.

Dimeric products(ﬁ) show the following physical properties.g) 5a, mp 234-6° C;
[

KBr -1, ] EtOH 1
Vieagt® f 1705; UV Amax

IR nm(log £} 288(3.85); "H-NMR (&, dG—DMSO) 6.27(2H, d-like,
J=8, ArH), 6.40-7.63(6H, m, ArH); Field desorption(FD) MS m/e(%) 416(M", 2)}3) 208

(100); Anal. Caled for C,. H,,N,0,: C, 80.74; H, 4.84; N, 6.73. Found: C, 80.91; H,

2820 2%2
. e . KBr -1 . EtOH .
5.10; N, 6.63. 5b, mp 215-7° C; IR v “iom —: 1705; UV A ~-Fnm(log £) 290(3.87);
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lH-NMR (s, CDCl3) 3.00(6H, s, 2 X NMe}, 6.25(2H, d-like, J=8, ArH), 6.50-7.67(6H,

m, ArH); MS m/e(%) 444(M+, 4), 222(100}); Anal. Caled for C 81.06; H,

30H249,9,¢ €/
5.44; N, 6.30, Found: C, 80.89; H, 5.64; N, 6.16. Sc, mp 260-2° C; IR vEBE oL,

max
1705; UV Aﬁ:gﬂnmflog €) 298(3.77); ‘H-NMR (S, d,-DMSO) 2.15(6H, s, 2 x Me), 5.97

6
(2H, s-like, ArH), 6.33-7.67(4H, m, ArH); FD MS m/e(3) a44(n", 31,23 222(100);

H, ,N,0

Anal. Calcd for C30 24N505

c, BL.06; H, 5.44; N, 6.30. Found: C, 80.97; H, 5.52;

N, 6.26.

REFERENCES AND NOTES

1) R. H, Bailes and M. Calvin, J. Am. Chem. Soc., 1947, ig, 1886.

2) a) T, Matsuura, Tetrahedron, 1977, ;3, 2869, b) R. D. Jones, D. A. Summerville,

and F. Basolo, Chem. Rev., 1979, Zg, 139.

3) A. Nishinaga and H. Tomita, J. Mol. Cat., 1980, Z: 179.

4) a) M, N. Dufour-Ricroch and A. Gaudemer, Tetrahedron Lett., 1976, 4079,

b} T. Hino and M. Nakagawa, Heterocycles, 1977, Eb 743. ¢} K, Uchida, M, Soma,
§. Naito, T. Onishi, and K. Tamaru, Chem. Lett., 1978, 471. d) H, Yukimasa, H. Sa-

wai, and T. Takizawa, Chem. Pharm. Bull., 1979, Ej, 551. e) J. Tsuji, H. Kezuka,

H. Takayanagi, and K, Yamamcto, Bull. Chem. S0c. Jpn., 1981, 25, 2369.

5) a) P. Aeberli and W. H. Houlihan, J. Org. Chem., 1968, 33, 1640. b) S. Ghosal
s

and 8. K. Dutta, Indian J. Chem., 1970, ﬁ! 687. c¢) M. Nakagawa, T. Maruyama, K.

Hirakoso, and T. Hino, Tetrahedron Lett., 1980, 4839,

6) J. B. Hendrickson, R. G&schke, and R. Rees, Tetrahedron, 1964, %3, 565,

7) J. Harley~Mason and R. F. Ingleby, J. Chem. Soc., 1958, 4782,

8} These dimers&i} might be mixtures of diastereomers. X-Ray analysis of‘z’is now
under investigation., Oxidation of %5 with other inorganic reagents such as FeC13,
K Fe(CN)G, and active MnO2 gave the same compound(iy) in 55-65% yields.

3
9) T. Hino, T. Suzuki, 8. Takeda, N. Kano, Y, Ishii, A, Sasaki, and M. Nakagawa,

Chem. Pharm. Bull., 1973, 21, 2739.
Fard
10) A homogeneous solution was cobtained in the case of Co(salpr}.

11) H. H. Wasserman and M. B, Floyd, Tetrahedron Lett., 1963, 2009,

12) E. Giovannini and J. Rosales, Helv. Chim. Acta,l1963, i&, 1332,

13} Molecular ion peak{M+) was only detected in field desorption spectrum.

Received, 19th July, 1982

—2142—




