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The research projects in my group mainly involve exploratory
synthetic, structural, and reactivity studies on

novel organometallic and inorganic systems with an ultimate goal
of developing practical catalysts for specific chemical
transformations. Design and synthesis of metal complexes as well
as reactivity exploration play an integral role of the research.
Synthesis and manipulation of new compounds rely primarily on
standard inert-atmosphere glove box or vacuum-line techniques.
A variety of spectroscopic instruments is used to optimize
synthetic conditions, to measure reaction Kinetics, and to
characterize new compounds. Current research topics
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Development of Synthetic methodology

Our research group’s primary motive in synthetic
organic chemistry is the development of new
methodologies using copper and rhodium catalyst
denitrogenative reactions of N-sulfonyl-1,2,3-
triazoles. These N-sulfonyl-1,2,3-triazoles
synthesized by the conventional Click chemistry
using copper catalyzed azide alkyne cycloaddition
reactions (CUAAC) are found to be a versatile
surrogate for the a-carbonyl diazo compounds. By
using appropriate metal catalyst and reaction
conditions they can be converted into many
valuable heterocycles via reactive intermediates.
While the usage of copper catalysts involves N-
sulfonyl ketenimine intermediate, the rhodium (I1)
catalysts generate aza vinyl rhodium carbenoid
intermediates. In recent years, we disclosed
Interesting methods to synthesize important N-
heterocycles.
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Synthesis of Dihydropyrmidinones:

By exploiting the copper catalyst ketenimine chemistry, a
simple and convenient method to prepare
dihydropyrimidinone analogues from the corresponding
N-propargylamides was developed. This strategy was also
applied into the synthesis of p-amino acids analogues from
the equivalent a-amino acids.

Synthesis of Indolylimines:

An efficient Cu/Rh-catalyzed method was developed for
the synthesis of 3-indolylimines from N-propargylanilines
through Rh(l1)-catalyzed denitrogenative annulation of
N-sulfonyl-1,2,3-triazoles. This one-pot method enables
the direct incorporation of an imine, aldehyde, or amine
group into an indole system starting from simple alkyne.
A variety of substituted 3-indolylimines, indole-3-
carboxaldehydes, and 3-Indolylmethanamines are
synthesized efficiently.
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Synthesis of dihydrobenzofurans:

The selective synthesis of substituted 3-
methylene-2,3-dihydrobenzofurans and
3-methylbenzofurans has been
developed through Rh(ll)-catalyzed
denitrogenative annulation of N-
sulfonyl-1,2,3-triazole at ambient to
mild heating condition, respectively.
Further, a one-pot strategy is also
developed by using substituted O-
propargylphenols through Cu/Rh-
catalyzed method to rapidly construct 3-
methylene-2,3- dihydrobenzofuran
derivatives.
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Metal free synthesis of dihydroquinolin-4-imines
and chroman-4-imines:

Recently, we have reported a novel method for the
preparation of 2,3-dihydroquinolin-4-imine and
chroman-4-imine analogs from their corresponding
N-sulfonyl-1,2,3-triazoles in the absence of metal
catalysts. The inclusion of tailored substituents on
the aniline moieties and nitrogen atoms enhances
the nucleophilicity of the phenyl p-electrons, thus
allowing them to undergo a Friedel-Crafts type
reaction with the highly electrophilic ketenimines.
This metal-free method was carefully optimized to
generate a variety of dihydroquinolin-4-imines and
chroman-4-imines in moderate-to-good yields.
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Cu catalyzed synthesis of dihydroquinolin-4-imines:
Copper catalyzed synthesis of dihydroquinolinimines
has been achieved by applying the N-sulfonyl
ketenimine intermediate chemistry on the
corresponding N-substituted propargyl anilines. The
mild and effective condition promises a broad scope
of substrates, particularly for different functional
groups of anilines. The formed 2,3-
dihydroquinolinimines are found in bright emission
with fluorescent quantum yields up to 66%. An
unusual solvatochromic effect could be observed
which considerably diminishes quantum yield from
62 % in dichloromethane to 6% in methanol as well
as a significant red shift of emission from 478 nm in
n-hexane to 573 nm in methanol.

Our ongoing synthetic methodology work focuses on
applying these N-sulfonyl-1,2,3-triazoles
transformations into the synthesis of other important
heterocycle systems andunnatural aza sugar
synthesis.
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