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In the preceding communication, we described a new synthesis of indole
derivatives from 2-chloro-N-alkyl-N-allylaniline by using tetrakis(triphenyl-
phosphine)nickel[Ni(PPhB)4].

It was expected that this method could be extended to a new synthesis of
oxindole derivatives when 2-chloro-N-alkyl-N-acrylanilides are chlosen as the
‘starting materials. Thus, 2-chloro-N-methyl-N-acrylanilide(4) was mixed with
Ni (PPh

which was prepared in situ from Ni(acac)2 and AlEt, in the presence

34 3
of PPh3 in toluene, and the mixture was heated at 50-60° for several hours to
give 1,3-dimethyloxindole(5) in 43.5% yield with N-methylquinolone(6) (7.3%),
but l-methyl-3-methylene-oxindole(7) was never detected. Similarly, the
compound (8) , which was easily prepared from 2-chloro-N-methylaniline and maleic
anhydride, was converted to N-methyl-2-hydroxyindolyl acetate(9) in a high
yield(70.5%). In the case of 2-chloro-N-methyl-N-cinnamanilide(10), the
reaction was relatively complicated. 1-Methyl-3-benzyloxindole(l3) was a main
product (57.4%) when toluene was used as a solvent, and the two stereocisomeric

compounds (11 and ;2)2)

were obtained as minor products. When DMF was used as
a solvent in place of toluene, the unsaturated compounds (11 and 12) became
the main products as are shown in Table 1. These compounds(ll and 12) were

easily reduced with NaBH4 in EtOH to give 13.

1807



1808 No.

Ni(acac)Z«»Al Ety+PPh3

1 R l iCl

@ Jé\ 2 iPen N @\N (PPh3),
R Ry
1 2

lw:uzi
)
N

@l f Ni(pph3 )4 @—,\[Me' @\/\]\ @T()
0 toluen N-~0 N0 N
N ¢ Me Me
7

Me Me .
4 5 5 o
= T 35% 3%
@Cx/g\(OMe Ni(PPh3)4 @—f\é(OMe
DMF N-=0
Me
8 2 705%
SV b wat ©Tf S
N 0 0
Me N
10 il | 12 | T
NaBHA- EtOH
Table !
Yield of e 12
Solvent  |Total Yield 1 12 13 13
DMF 866 % | 550 % | 109 % 20.7 % 31
Toluene 84.0 24.3 2.3 57.4 1/2
QIS en ek (T
N0
CH2Ph CH,Ph
S 1. DCC 15 36.4 %
2.PhCH, Br- NaH

T, oo
NHz OCH

21



No. 21 1809

Moreover, the compound (14), which was prepared by condensation of
2-chloroaniline with f-cyancacrylic acid, followed by benzylation with NaH
and benzyl bromide, was reacted with Ni(PPh3)4 in the same manner to afford
15 in 36.4% yield. This compound might be a very useful intermediate for the

3)

synthesis of indole alkaloids. The present method is particularly advan-
tageous for the synthesis of oxindole derivatives with the substituents on the
benzene ring, because the direction of cyclization is destined for the position
of the original aromatic halide. Therefore, the preparation of 6-methoxy-
oxindole derivatives, which was necessary for the synthesis of the natural
alkaloids, was attempted with success according to this method. Thus the

compound (16) was warmed with Ni(PPh3)4 in DMF at 50-60° for 5 hours to provide

17 in 60.8% yield.
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One of the reason why the reduced products (5, 9, 13, 15 and 17) were

16

generated, may be due tc the result that AlEtz(acac) acted as a reducing agent
during the reaction. Therefore, Ni(PPh3)4 was carefully separated from the
reaction mixture under the stream of argon to make it free from AlEtz(acac),
but even with this pure crystalline Ni(PPh3)4, the reduced products were still
obtained. It may be assumed that 18 was relatively stable since C-3 hydrogen

of that compound (18) could not be easily removed as a hydride, and it was

decompesed with 10% HCl to give the reduced product (19).
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These results exhibit that the various oxindole derivatives could be

easily synthesized according to this method. Further studies are in progress.
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