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Research Progress in the Synthesis of Azaindoline and
Its Derivatives
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Abstract The azaindoline skeleton exists in a wide range of bioactive molecules and natural products, and has significant
biological and pharmaceutical activities. The synthesis of these compounds has attracted great attention from chemists.
However, due to the electron-deficient nature of the pyridine ring where the nitrogen atom is located, many traditional methods
for the synthesis of indoline cannot effectively construct the azaindoline skeleton. In recent years, chemists have been
exploring the synthesis of azaindoline skeleton and have made some progress. According to the different reaction types, the
synthesis of azaindolines in recent years and the key reaction mechanisms are reviewed and discussed, and the future

development prospect of this research field is prospected.
Keywords azaindoline; synthesis; catalytic reaction
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Figure 1 Azaindoline-containing bioactive molecules
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Scheme 1 Synthesis of azaindoline skeleton based on allylpalladium intermediate
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Scheme 17 Synthesis of azaindoline by radical cyclization
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Scheme 20 Three-component synthesis of 6-azaindolines and its tricyclic derivatives
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Scheme 21 Synthesis of iodoazaindoline through the “halogen
dance” process

2008 4F, Bailey BRI T —FhLL NN-Z05 A
FREF BN E R JE R, fE—78 CF, DETFRIIEX
B LBEARIEL R 9 0 1 B 4 1 1) NI, ST RN
Bk, 3873 N IR R S ) 2% 2% M R R ) 5 B 7
5 AEE G T IR 4-/6-Z0 2% M kiR, ik
4h, AE# H D0 AR MeOH 1E N MR K F), B0AE I 1
YT NGRS, R T N-J AR RS T T4
RIS AAEAE X I3k 214 (Scheme 22).

R T 10T BB T AL A AT B H AR AR

-78°C,30 min  MeOH N \ s NN ot
88a | 5
75% ~30% | o 76% ~70%
{BuLi 94 2 94"
oY ® o
NN N~ N NT N L

91 ﬁ 92

\/

’
/,
==,

93

BRI 22 G I BR AL S i 26 SR 2% Ml e bk

Scheme 22 Preparation of the isomeric azaindolines by intramolecular carbolithiation reaction
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Scheme 23  Synthesis of polyfluorinated 5-azaindolines by free radical substitution reaction
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Scheme 24 Synthesis of polyfluorinated 7-azaindolines by free radical substitution reaction
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Scheme 25 Synthesis of 2,2-disubstituted azaindolines by intramolecular cyclization in acidic media
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Scheme 33 Synthesis of 7-azaindoline through domino reactions of 2-fluoro-3-methylpyridine and aldehydes
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