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Orthogonal Synthesis of Isoindoles and Isoquinolines via
1,3-Dipolar Cycloaddition and Electrocyclization

Org. Lett. 2009, 11, 729-732; Synfacts 2009, 479 (Synfact of the Month)

Nitrogen-containing heterocycles (azaheterocycles) are im-
portant and widespread structures, present in numerous natu-
ral products, potent pharmaceutical drugs, and various kinds
of functional materials. Although a number of diverse synthe-
tic approaches toward azaheterocycles have been developed it
is still highly desirable to exploit versatile methodologies to
construct such molecules with selective control of substitution
patterns using readily accessible building blocks. The group
of Professor Shunsuke Chiba from the Nanyang Technological
University in Singapore has recently been interested in the
chemical reactivity of organic azides to synthesize azahetero-
cycles via various types of C—N bond formations.

“During the course of our studies,” explained Professor
Chiba, “a-azido carbonyl compounds containing a 2-alkenyl-
aryl unit were found to be promising precursors for the syn-
thesis of isoindole and isoquinoline derivatives via 1,3-dipolar
cycloaddition of azides onto alkenes and 6m-electrocyclization
of N—H imine intermediates, respectively.” According to
Professor Chiba, this methodology exploits orthogonal modes
of chemical reactivity of such organic azides, displayed by
slight modification of the reaction conditions as shown in the
scheme below.
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Isoindoles could be accessed by simple heating of the start-
ing organic azides in toluene, whereupon intramolecular
azido—alkene cycloaddition and consecutive elimination of
dinitrogen from the resulting triazolines would produce isoin-
doles. “The appeal of isoindoles prepared by this methodolo-
gy can be attributed to not only their attractive fluorescent and
electroluminescent properties but also their versatility as reac-
tion precursors for the synthesis of oligoacenes,” said
Professor Chiba. “By using newly synthesized isoindoles, we
are now aiming to prepare new types of oligoacenes with a
range of substituents.”

Chiba and Hui discovered the second reactivity pattern of
these organic azides — to provide isoquinoline derivatives —
serendipitously, when direct conversion of the mesylate into
the isoindole was tried using 1.5 equivalents of NaN, in DMF
at 100 °C via a substitution reaction followed by an azido—
alkene 1,3-dipolar cycloaddition (for details, see the original
paper). “After understanding that the excess amount of NaN,
induced the formation of N—H imine,” he concluded, “we
soon elucidated the optimized reaction conditions to provide
isoquinolines selectively.”
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Orthogonal Synthesis of Isoindole and Isoquinoline Derivatives from Organic Azides
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Synthesis of
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Synthesis of Isoindoles and Isoquinolines via
1,3-Dipolar Cycloaddition and Electrocyclization
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Significance: Reported is a two-step sequence
for the synthesis of isoindoles from a-azido carbo-
nyl compounds containing a 2-alkenylaryl unit via
1,3-dipolar cycloaddition of azide onto the teth-
ered alkene. It was also realized that the synthesis
of dihydroisoquinolines can be achieved from the
same starting mesylate by reacting it with NaNg,
then with base (KoCOg) in EtOH (as proton source)
followed by 6r-electrocyclization under dilution in
toluene. Some of the dihydroisoquinolines gave
the corresponding isoquinoline derivatives under
aerial oxidation.
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Comment: Due to their high fluorescent and elec-
troluminescent properties, isoindoles and their
derivatives are important for light-emitting devices
(B.-X. Mi et al. Chem. Mater. 2003, 15, 3148).
They also serve as highly reactive dienophiles for
cycloaddition reactions (S. Duan, D. K. Sinha-
Mahapatra, J. W. Herndon Org. Lett. 2008, 70,
1541). The substitution pattern is very well stud-
ied, but the starting material (mesylate) was pre-
pared through a four-step sequence which could
be a drawback of this method.
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