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Figure 1. 2-Oxindole based drug.
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Syntheses of indolin-2-ones and azaindolin-2-ones have been realized. The strategy involves the
formation of tosylhydrazone from tosylhydrazine and 2-amino aryl or pyridyl aldehydes/ketones which
then undergo intramolecular aminocarbonylation to afford indolin-2-ones and azaindolin-2-ones. The
generality of the method was demonstrated by synthesizing C3 substituted and unsubstituted indolin-
2-one and azaindolin-2-one derivatives.
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The 2-oxindole is present as a core nucleus in a number of bio-
logically active natural products, drug molecules, and agrochemi-
cals.1 The significance of 2-oxindole in drug discovery has been
well established as a number of drugs having this nucleus are
already in the market for treatment of various diseases.2 For exam-
ple, Sunitinib (Fig. 1) has been approved and marketed for the
treatment of renal cell carcinoma and Imatinib resistant GIST;
whereas Toceranib phosphate (Fig. 1) is used for the treatment of
canine cutaneous mast cell tumors.2

The significance of oxindoles in chemical and pharmaceutical
industry prompted us to develop a new strategy for its synthesis.
The most commonly used method employ cyclization strategy,3

derivatization of heterocycle,4 metal-catalyzed cyclocarbonyla-
tions,5 intramolecular Heck couplings of 2-haloacryloylanilides6

and photochemical methods.7 Although most of these methods
are widely used for the generation of oxindoles, limitations remain
because of functional group compatibility, expensive metal cata-
lyst, and prolonged reaction time. Recently ultrasound promoted
clay catalyzed synthesis of oxindoles has been reported.8 However;
this method has practical limitations at a higher scale and remains
restricted only to unsubstituted C3 oxindoles. We proposed to
carry out the synthesis of indolin-2-one and 2-azaindolin-2-one
from tosylhydrazone of 2-aminobenzaldehyde and 2-aminopy-
ridine-3-carbaldehyde, respectively, via intramolecular aminocar-
bonylation in the presence of Mo(CO)6. The tosylhydrazone is a
versatile synthetic intermediate and gained special attention after
the discovery of Barluenga boronic acid coupling (BBA) reaction
under metal free conditions.9 Recently, a palladium free aminocar-
bonylation of tosylhydrazone with Mo(CO)6 has been reported by
Reddy and co-workers (Scheme 1).10

To the best of our knowledge there is no report for the synthesis
of indolin-2-one or azaindolin-2-one using catalyst free
intramolecular aminocarbonylation strategy.

The synthesis commencedwith the formation of tosylhydrazone
(2) of 2-aminobenzaldehyde (1).11 The resulting tosylhydrazone
was dissolved in dioxane and heated at 110 �C in the presence of
DBU as a base. Wewere delighted to observe the formation of indo-
lin-2-one (3) in 80% isolated yield12 (Scheme 2).

This result was particularly encouraging, as we obtained yields
comparable to the intermolecular aminocarbonylation10 that
employed conventional heating. Next, we screened a variety of sol-
vents and bases and results have been summarized in Table 1.

The solvents did not have much effect on the yields but the nat-
ure of the base had a significant effect. Among DBU, DIPEA, KOtBu,
and Cs2CO3 only DBU furnished the desired product in satisfactory
yields (entries 1–4). With other bases the conversion was either
slow or afforded unwanted products. The optimized reaction
conditions were next applied to tosylhydrazone (5) which was
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Scheme 3. Synthesis of azaindolin-2-one.

Table 2
Synthesis of indolin-2-ones and azaidolin-2-ones
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Scheme 1. Reddy and co-workers work and proposed mechanism.

Table 1
Effect of solvent and base

Entry Solvent Base Time (h) Yielda (%) of 3

1 Dioxane DBU 1.0 80
2 THF DBU 1.0 75
3 Toluene DBU 1.0 72
4 DME DBU 1.0 76
5 Dioxane DIPEA 1.0 Major starting material
6 Dioxane Cs2CO3 1.0 No reactionb

7 Dioxane KOtBu 1.0 No reactionb

a Isolated yield.
b Starting material consumed but desired product was not formed.
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Scheme 2. Synthesis of indolin-2-one.
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obtained by treating 2-amino pyridine carbaldehyde (4) with
tosylhydrazine (Scheme 3). The reaction afforded azaindolin-2-
one 6, but the yield (60%) was lower as compared to indolin-2-
one 3.

Finally, the optimized conditions were applied to synthesize a
variety of substituted indolin-2-one and azaindolin-2-one deriva-
tives.13 The results have been summarized in Table 2.

As depicted in Table 2, a variety of indolin-2-ones and azain-
dolin-2-ones were successfully synthesized. Attempt to synthesize
the C3 phenyl substituted indolin-2-one (20) from corresponding
2j was not successful. This may be attributed to steric factors aris-
ing from the presence of the phenyl group, thereby interfering with
the intramolecular aminocarbonylation. In a separate experiment,
benzyl amine was added to the reaction mixture (Scheme 4) which
failed to afford the intermolecular aminocarbonylation product 21.
This clearly indicates the involvement of other factors along with
steric factor.
In conclusion, we have developed a very efficient and catalyst
free method for the synthesis of substituted indolin-2-one and
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azaindolin-2-one derivatives. This reaction does not require any
microwave or ultrasound and can be used for large scale synthesis
using the conventional heating. Further studies with the synthesis
of the C3 phenyl substituted indolin-2-one are in progress.
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