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Abstract: The new polyheterocyclic compound, 2-benzyl-7-(4-chlorophenyl)-3-morpholino-6-((1-
phenyl-1H-1,2,3-triazol-4-yl)methyl)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one, was synthesized
by a sequential combination of 4-chlorobenzaldehyde, (1-phenyl-1H-1,2,3-triazol-4-yl)methanamine,
2-isocyano-1-morpholino-3-phenylpropan-1-one, and maleic anhydride under a microwave-assisted
one-pot process [Ugi-Zhu/aza Diels-Alder cycloaddition/N-acylation/decarboxylation/dehydration]
with a 28% overall yield. The synthesized compound was fully characterized by 1D (1H, 13C) and 2D
(COSY, HSQC, and HMBC) NMR, FT-IR, and HRMS.

Keywords: multicomponent reactions (MCRs); Ugi-Zhu reaction (UZ-3CR); polyheterocycles;
pyrrolo[3,4-b]pyridin-5-ones; 1H-1,2,3-triazoles

1. Introduction

Heterocyclic compounds are of great interest in various fields of science and technology
as many of them are present in different natural, semi- and/or synthetic products. The
main importance of heterocycles derives not only from their abundance in nature but also
from the fact that they form part of a plethora of molecules present in life such as vitamins,
antibiotics, herbicides, hormones, dyes, and materials, among others [1]. Isoindolin-1-
one (Figure 1A) is a heterocyclic system present in many natural products used to treat
inflammatory processes, feverish conditions, and stomach pain [2]. Pyrrolo[3,4-b]pyridin-
5-one (Figure 1B) is an aza-analogue of the isoindolin-1-one core as it has a pyridine
ring instead of the benzene ring in its fused structure, giving it properties of biological
interest [3]. Furthermore, the structural core of pyrrolo[3,4-b]pyridin-5-one is present in
several products that also have important biological properties, e.g., in anti-hypoglycemics
like the compound in Figure 1C [4]. Heterocyclic compounds containing the 1H-1,2,3-
triazole nucleus (Figure 1D) have been of great interest for the design and development of
new drug candidates and approved drugs. These compounds could actively participate in
hydrogen bonding and dipole–dipole interactions due to their strong dipole moments [5]. In
the development of combinatorial chemistry, copper-catalyzed alkyne azide cycloaddition
(CuAAC) has been used for the synthesis of 1H-1-2,3-triazoles by the reaction of alkynes
with sodium azide, and hence it has become the most used methodology to synthesize
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them on a large-scale [6,7], for example, to synthesize various chemotherapeutic agents,
such as anticancers [8,9], antifungals [10–12] such as Fluconazole (Figure 1E) [13], and
antibacterials [14], among others.
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Figure 1. Isoindolin-1-one (A), pyrrolo[3,4-b]pyridin-5-one (B), anti-hypoglycemic (C),
1H-1,2,3-triazole (D), and Fluconazole (E).

Multi-component reactions (MCRs) are defined as one-pot processes in which three
or more reactants are combined sequentially to assemble structurally complex products
that incorporate most of the atoms coming from the reactants. As one-pot processes, a
single work-up, a single extraction, and a just one purification process are required,
resulting in considerable savings in solvents, energy, labor time, and supplies for
purifications [15]. MCRs differ from conventional synthetic methodologies in that they
are highly convergent processes and in that are carried out in a single reactor [16].
Another advantage of MCRs over stepwise synthetic strategies is that the products are
assembled by a sequence of elementary chemical reactions. Therefore, there are series of
chemical equilibria that conclude with a final irreversible step, leading to the products
[17]. In contrast, multistep or stepwise reactions are carried out in sequences involving
several steps (one after the other) to obtain the final products. However, in most cases,
the products are synthesized in low yields due to the large number of steps involved,
where each step requires work up and purification, making the synthetic processes
unfeasible and often expensive [18]. Thus, in the present work, the synthesis of a new
and complex polyheterocycle via a one-pot strategy involving an initial Ugi–Zhu
three-component reaction is described [19]. It is noteworthy that such a product may be
considered for further in vitro studies because it contains more than two heterocyclic
moieties of high interest in medicinal chemistry and also in optics, due to its
double-zone π-conjugation.

2. Results and Discussion
R. Lavilla proposed four modular roles of heterocycles in multicomponent reactions:

(1) synthesis of heterocycles by a MCR, (2) synthesis of heterocycles by a
MCR/post-MCR transformation, (3) synthesis of polyheterocycles by a MCR involving
the use of a functionalized heterocyclic reagent, and (4) functionalization of heterocycles
by a MCR [20]. Thus, in 2019, Gámez-Montaño and co-workers reported the synthesis of
some new triazolyl-pyrrolo[3,4-b]pyridin-5-ones via a two-step process based on the
Lavilla’s second modular role, where the starting materials were reacted together in a
multicomponent reaction to obtain a precursor (heterocyclic scaffold), whereby, by a
subsequent transformation with another reagent, some new polyheterocycles were
obtained (Figure 2A) [21]. The third modular role is directly involved in the present
developed methodology, where a heterocycle decorated with a functional group
(primary amine in the current case) is used to carry out a multicomponent reaction to

Figure 1. Isoindolin-1-one (A), pyrrolo[3,4-b]pyridin-5-one (B), anti-hypoglycemic (C), 1H-1,2,3-
triazole (D), and Fluconazole (E).

Multi-component reactions (MCRs) are defined as one-pot processes in which three or
more reactants are combined sequentially to assemble structurally complex products that
incorporate most of the atoms coming from the reactants. As one-pot processes, a single
work-up, a single extraction, and a just one purification process are required, resulting in
considerable savings in solvents, energy, labor time, and supplies for purifications [15].
MCRs differ from conventional synthetic methodologies in that they are highly convergent
processes and in that are carried out in a single reactor [16]. Another advantage of MCRs
over stepwise synthetic strategies is that the products are assembled by a sequence of
elementary chemical reactions. Therefore, there are series of chemical equilibria that
conclude with a final irreversible step, leading to the products [17]. In contrast, multistep
or stepwise reactions are carried out in sequences involving several steps (one after the
other) to obtain the final products. However, in most cases, the products are synthesized in
low yields due to the large number of steps involved, where each step requires work up
and purification, making the synthetic processes unfeasible and often expensive [18]. Thus,
in the present work, the synthesis of a new and complex polyheterocycle via a one-pot
strategy involving an initial Ugi-Zhu three-component reaction is described [19]. It is
noteworthy that such a product may be considered for further in vitro studies because it
contains more than two heterocyclic moieties of high interest in medicinal chemistry and
also in optics, due to its double-zone π-conjugation.

2. Results and Discussion

R. Lavilla proposed four modular roles of heterocycles in multicomponent reactions:
(1) synthesis of heterocycles by a MCR, (2) synthesis of heterocycles by a MCR/post-MCR
transformation, (3) synthesis of polyheterocycles by a MCR involving the use of a function-
alized heterocyclic reagent, and (4) functionalization of heterocycles by a MCR [20]. Thus,
in 2019, Gámez-Montaño and co-workers reported the synthesis of some new triazolyl-
pyrrolo[3,4-b]pyridin-5-ones via a two-step process based on the Lavilla’s second modular
role, where the starting materials were reacted together in a multicomponent reaction to
obtain a precursor (heterocyclic scaffold), whereby, by a subsequent transformation with
another reagent, some new polyheterocycles were obtained (Figure 2A) [21]. The third mod-
ular role is directly involved in the present developed methodology, where a heterocycle
decorated with a functional group (primary amine in the current case) is used to carry out
a multicomponent reaction to obtain directly (without precursors nor intermediates) a new
polyheterocyclic and structurally complex product. For the present work, an amazing
advantage is the fact that one of the starting reagents was already functionalized with
the heterocyclic system 1H-1,2,3-triazole (Figure 2B). Indeed, the third modular role takes
advantage of the large variety of previously functionalized heterocycles (natural, semi-,
and/or synthetic) that can be used as reagents of MCRs.
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Synthesis of polyheterocycles via a MCR /post-MCR transformation strategy by Gámez-Montaño
et al. [21]. (B) Synthesis of polyheterocycles via a direct MCR

Thus, parameters such as temperature and solvents were screened behind the
optimal reaction conditions for the synthesis of the new polyheterocyclic compound
2-benzyl-7-(4-chlorophenyl)-3-morpholino-6-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)-6,7
-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one (5). Thus, for the first attempt,
(1-phenyl-1H-1,2,3-triazol-4-yl)methanamine (1), 4-chlorobenzaldehyde (2),
2-isocyano-1-morpholino-3-phenylpropan-1-one (3), and maleic anhydride (4) were
combined sequentially in toluene as a solvent, using MW as a heat source (standard
conditions for the Ugi–Zhu reaction [22]) but it did not proceed at the chosen
temperature (70 °C). This behavior could be due to the fact that the amino component
(1-phenyl-1H-1,2,3-triazol-4-yl)methanamine (1) was not well solubilized in toluene, at
least at 70 °C. For this reason, for the next three attempts (Entries 2 to 4, Table 1), the
temperature was raised gradually to better solubilize the heterocyclic amine but it did
not proceed as expected. Therefore, the solvent was changed to methanol to increase the
polarity and the temperature was varied gradually one more time (Entries 5 to 7, Table 1)
but the reaction did not proceed again. At this point, we decided to use solvent mixtures:
first, a toluene/methanol (1:1 v/v) system and, at the end of the reaction, the product was
detected at trace levels (Entry 8, Table 1). Therefore, we proceeded to change the
proportion of toluene/methanol (5:2 v/v) in the solvent mixture and, then, the product
was obtained with a yield of 8% (Entry 9, Table 1). Thus, in the next attempt, the reaction
time was extended under the same conditions, obtaining a yield of 28% (Entry 10, Table
1). An additional experiment was performed with a longer reaction time with respect to
the last entry but only traces were detected because decomposition was observed by
thin-layer chromatography (Entry 11, Table 1). It should be noted that, in all the
experiments, scandium triflate [III] was used as a catalyst (Table 1).

Figure 2. 2nd and 3rd Key modular roles of heterocycles in MCRs by Lavilla et al. [20]. (A) Synthesis
of polyheterocycles via a MCR /post-MCR transformation strategy by Gámez-Montaño et al. [21].
(B) Synthesis of polyheterocycles via a direct MCR.

Thus, parameters such as temperature and solvents were screened behind the optimal
reaction conditions for the synthesis of the new polyheterocyclic compound 2-benzyl-7-(4-
chlorophenyl)-3-morpholino-6-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)-6,7-dihydro-5H-
pyrrolo[3,4-b]pyridin-5-one (5). Thus, for the first attempt, (1-phenyl-1H-1,2,3-triazol-4-
yl)methanamine (1), 4-chlorobenzaldehyde (2), 2-isocyano-1-morpholino-3-phenylpropan-
1-one (3), and maleic anhydride (4) were combined sequentially in toluene as a solvent,
using MW as a heat source (standard conditions for the Ugi-Zhu reaction [22]) but it did
not proceed at the chosen temperature (70 ◦C). This behavior could be due to the fact that
the amino component (1-phenyl-1H-1,2,3-triazol-4-yl)methanamine (1) was not well solubi-
lized in toluene, at least at 70 ◦C. For this reason, for the next three attempts (Entries 2 to 4,
Table 1), the temperature was raised gradually to better solubilize the heterocyclic amine
but it did not proceed as expected. Therefore, the solvent was changed to methanol to in-
crease the polarity and the temperature was varied gradually one more time (Entries 5 to 7,
Table 1) but the reaction did not proceed again. At this point, we decided to use solvent
mixtures: first, a toluene/methanol (1:1 v/v) system and, at the end of the reaction, the
product was detected at trace levels (Entry 8, Table 1). Therefore, we proceeded to change
the proportion of toluene/methanol (5:2 v/v) in the solvent mixture and, then, the product
was obtained with a yield of 8% (Entry 9, Table 1). Thus, in the next attempt, the reaction
time was extended under the same conditions, obtaining a yield of 28% (Entry 10, Table 1).
An additional experiment was performed with a longer reaction time with respect to the
last entry but only traces were detected because decomposition was observed by thin-
layer chromatography (Entry 11, Table 1). It should be noted that, in all the experiments,
scandium triflate [III] was used as a catalyst (Table 1).
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Table 1. Synthesis of 2-benzyl-7-(4-chlorophenyl)-3-morpholino-6-((1-phenyl-1H-1,2,3-triazol-4-
yl)methyl)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one (5).
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Entry a Solvent Temperature (°C) b Reaction Time
(min)

Yield (%)

1 PhMe 70 - Nd
2 PhMe 80 - Nd
3 PhMe 90 - Nd
4 PhMe 100 - Nd
5 MeOH 80 - Nd
6 MeOH 90 - Nd
7 MeOH 100 - Nd

8
PhMe/MeOH (1:1

v/v)
100 80 Traces

9 PhMe/MeOH (5:2
v/v)

100 135 8%

10 c PhMe/MeOH (5:2
v/v)

100 195 28%

11
PhMe/MeOH (5:2

v/v)
100 235 Traces

a Catalyst (5% mol) Sc(OTf)3. b MW (100 W) in a sealed-reaction tube. c Optimal reaction conditions.
Nd = not determined.

Scheme 1 shows the most likely reaction mechanism for the synthesis of
polyheterocycles based on pyrrolo[3,4-b]pyridin-5-one. The triazole-amine 1 is
condensed with the aldehyde 2 to access the imine 6 which is nucleophilically attacked
by the isonitrile 3 [23], forming the nitrile cation 7. In the first stage of the
multicomponent process, 5-aminooxazole 8 is obtained via an Ugi–Zhu type MCR
process, which carries out a [4+2] aza Diels-Alder cycloaddition with the maleic
anhydride (4) to obtain the oxa-bridged intermediate 9 which, as a last stage, undergoes
a ring opening followed by decarboxylation and, finally, dehydration; all this happens
under a cascade process to obtain the pyrrolo[3,4-b]pyridin-5-one 5.

Entry a Solvent Temperature (◦C) b Reaction Time (min) Yield (%)

1 PhMe 70 - Nd

2 PhMe 80 - Nd

3 PhMe 90 - Nd

4 PhMe 100 - Nd

5 MeOH 80 - Nd

6 MeOH 90 - Nd

7 MeOH 100 - Nd

8 PhMe/MeOH (1:1 v/v) 100 80 Traces

9 PhMe/MeOH (5:2 v/v) 100 135 8%

10 c PhMe/MeOH (5:2 v/v) 100 195 28%

11 PhMe/MeOH (5:2 v/v) 100 235 Traces
a Catalyst (5% mol) Sc(OTf)3. b MW (100 W) in a sealed-reaction tube. c Optimal reaction conditions.
Nd = not determined.

Scheme 1 shows the most likely reaction mechanism for the synthesis of polyhete-
rocycles based on pyrrolo[3,4-b]pyridin-5-one. The triazole-amine 1 is condensed with
the aldehyde 2 to access the imine 6 which is nucleophilically attacked by the isonitrile
3 [23], forming the nitrile cation 7. In the first stage of the multicomponent process, 5-
aminooxazole 8 is obtained via an Ugi-Zhu type MCR process, which carries out a [4+2]
aza Diels-Alder cycloaddition with the maleic anhydride (4) to obtain the oxa-bridged
intermediate 9 which, as a last stage, undergoes a ring opening followed by decarboxy-
lation and, finally, dehydration; all this happens under a cascade process to obtain the
pyrrolo[3,4-b]pyridin-5-one 5.
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Scheme 1. Mechanism of the one pot methodology [Ugi–Zhu/aza
Diels–Alder/N-acylation/decarboxylation/dehydration].

3. Materials and Methods
3.1. General Information, Instrumentation, Software, and Chemicals

1H, 13C, and 15N Nuclear Magnetic Resonance (NMR) spectra were acquired on a
Bruker AMX Advance III spectrometer (500 MHz, Fällande, Uster, Switzerland). The
solvents used for NMR experiments was deuterated chloroform (CDCl3) and deuterated
dimethyl sulfoxide (DMSO-d6). Chemical shifts are reported in parts per million (d/ppm).
Coupling constants are reported in Hertz (J/Hz). The internal reference for NMR spectra
was tetramethyl silane (TMS) at 0.00 ppm. Multiplicities of the signals are reported using
the standard abbreviations: singlet (s), doublet (d), triplet (t), quartet (q), and multiplet
(m). NMR spectra were analyzed using the MestReNova software Ver. 12.0.0-20080 (A
Coruña, Spain). The infrared (IR) spectrum was acquired on a Perkin-Elmer 2000
spectrometer (Norwalk, CT, USA) using the Attenuated Total Reflectance (ATR) method.
The maximum absorbance peaks are reported in reciprocal centimeters (νmax/cm−1),
uncorrected. The IR spectrum was analyzed using the Origin software (Ver. 2018b, 9.55,
OriginLab Corporations, Northampton, MA, USA). The high-resolution mass
spectroscopy (HRMS) spectrum was acquired by Electrospray Ionization (ESI) on a
Micro-TOF II spectrometer Bruker Daltonics GmbH (Bremen, Germany). The sample
was injected directly (Apollo source) and analyzed by the time-of-flight method (TOF).
The HRMS spectrum was analyzed using the Compass software Ver. 1.5 (Bruker
Daltonik GmbH, Bremen, Germany). Microwave-assisted reactions were performed in
closed-vessel mode on a CEM Discover SP MW-reactor (Matthews, North Carolina, CA,
USA). Reaction progress was monitored by thin-layer chromatography (TLC) and the

Scheme 1. Mechanism of the one pot methodology [Ugi-Zhu/aza Diels–Alder/N-
acylation/decarboxylation/dehydration].

3. Materials and Methods
3.1. General Information, Instrumentation, Software, and Chemicals

1H, 13C, and 15N Nuclear Magnetic Resonance (NMR) spectra were acquired on
a Bruker AMX Advance III spectrometer (500 MHz, Fällande, Uster, Switzerland). The
solvents used for NMR experiments was deuterated chloroform (CDCl3) and deuterated
dimethyl sulfoxide (DMSO-d6). Chemical shifts are reported in parts per million (d/ppm).
Coupling constants are reported in Hertz (J/Hz). The internal reference for NMR spectra
was tetramethyl silane (TMS) at 0.00 ppm. Multiplicities of the signals are reported using
the standard abbreviations: singlet (s), doublet (d), triplet (t), quartet (q), and multiplet (m).
NMR spectra were analyzed using the MestReNova software Ver. 12.0.0-20080 (A Coruña,
Spain). The infrared (IR) spectrum was acquired on a Perkin-Elmer 2000 spectrometer
(Norwalk, CT, USA) using the Attenuated Total Reflectance (ATR) method. The maxi-
mum absorbance peaks are reported in reciprocal centimeters (νmax/cm−1), uncorrected.
The IR spectrum was analyzed using the Origin software (Ver. 2018b, 9.55, OriginLab
Corporations, Northampton, MA, USA). The high-resolution mass spectroscopy (HRMS)
spectrum was acquired by Electrospray Ionization (ESI) on a Micro-TOF II spectrometer
Bruker Daltonics GmbH (Bremen, Germany). The sample was injected directly (Apollo
source) and analyzed by the time-of-flight method (TOF). The HRMS spectrum was ana-
lyzed using the Compass software Ver. 1.5 (Bruker Daltonik GmbH, Bremen, Germany).
Microwave-assisted reactions were performed in closed-vessel mode on a CEM Discover
SP MW-reactor (Matthews, North Carolina, CA, USA). Reaction progress was monitored
by thin-layer chromatography (TLC) and the spots were visualized under ultraviolet (UV)
light (254 or 365 nm). Glass preparative plates (20 × 20 cm) coated with silica-gel 60 doped
with UV indicator F254 (Sigma–Aldrich–Merck, Toluca, EdoMex, México) were used to
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purify the products. Mixtures of n-hexane (Hex) and ethyl acetate (EtOAc) in 3:1 (v/v)
proportion were used to run TLC, preparative plates, and to measure the retention factor
(Rf) values (using the same mobile phase for all the experiments). All starting reagents and
solvents were used as received (without further purification, distillation, or dehydration).
Melting point was measured using a Fischer-Jones Apparatus Stuart Mod. SMP11 (Avantor,
Inc., Radnor Township, PA, USA), uncorrected. The purity of synthesized compound 5
(>99%) was assessed by 1H-NMR.

3.2. Synthesis and Characterization of the 2-Benzyl-7-(4-chlorophenyl)-3-morpholino-6-((1-phenyl-
1H-1,2,3-triazol-4-yl)methyl)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one (5)

General Procedure (GP): (1-phenyl-1H-1,2,3-triazol-4-yl) methanamine (20.0 mg,
0.115 mmol) and 4-chlorobenzaldehyde (13.4 mg, 0.095 mmol,) were placed in a sealed
CEM Discover microware reaction tube (10 mL) and diluted in a mixture of anhydrous
toluene (0.5 mL) with anhydrous methanol (0.2 mL). Then, the reaction mixture was stirred
and heated using microware irradiation (100 ◦C, 100 W) for 40 min, twice, and scan-
dium [III] triflate (2.3 mg, [4% mol], 0.005 mmol, 0.04 equiv.) was added. The mixture
was stirred and heated using microware irradiation again (130 ◦C, 150 W) for 25 min,
and 2-isocyano-1-morpholino-3-phenylpropan-1-one (30.3 mg, 0.124 mmol) was added.
The new mixture was stirred and heated using microware irradiation (100 ◦C, 100 W)
for 45 min and maleic anhydride (14.1 mg, 0.135 mmol) was added. The new mixture
was stirred and heated using microware irradiation under the same conditions. A light
brown liquid was obtained. The crude was purified by preparative TLC using a mixture
of n-hexane with ethyl acetate 3:1 (v/v) as mobile phase. Then, it was brought to dryness
and re-purified with the same mobile phase. Later, it was taken to dryness and a final
purification, using a mixture of n-hexane with ethyl acetate 3:1 (v/v) as mobile phase,
was carried out and, subsequently, it was brought to dryness to isolate 18.6 mg of the
product 5 (28% yield) as white powder; mp = 233–235 ◦C; Rf = 0.39 (Hex–AcOEt = 3:1,
v/v); 1H-NMR (500 MHz, CDCl3): d 7.99 (s, 1H, H-34), 7.86 (s, 1H, H-15), 7.68 (m, 2H,
H-38, 42), 7.51 (m, 2H, H-39, 41), 7.44 (m, 1H, H-40), 7.37 (m, 2H, H-25,27), 7.25 (m, 2H,
H-24,28), 7.16 (m, 5H, H-18,19,20,21,22), 5.67 (s, 1H, H-11), 5.31 (d, J = 15.41 Hz, 1H, H-29),
4.29 (d, J = 13.89 Hz, 1H, H-16), 4.22 (d, J = 15.31 Hz, 1H, H-29), 4.18 (d, J = 13.82 Hz, 1H,
H-16), 3.81 (t, J = 4.57 Hz, 4H, H-2,6), 2.81 (m, 4H, H-3,5) 13C-NMR (125 MHz, CDCl3):
d 167.0 (C-13), 162.5 (C-8), 160.1 (C-10), 147.9 (C-7), 144.0 (C-30), 139.1 (C-17), 136.8 (C-37),
134.7 (C-26), 133.8 (C-23), 129.7 (C-24,28), 129.2 (C-25,27), 128.8 (C-38,40,42), 128.2 (C-39,41),
126.2 (C-20), 123.7 (C-15), 123.6 (C-14), 121.0 (C-34), 120.5 (C-18,19,21,22), 67.1 (C-2,6),
64.5 (C-11), 53.0 (C-3,5), 40.0 (C-16), 35.3 (C-29) ppm; HRMS: (ESI+) m/z calcd. for [M + H]+

C33H30ClN6O2
+ 577.2113, found 577.2092 (error = 3.6 ppm). See the Supplementary Materials

for further details.

4. Conclusions

The synthesis of a new and complex tris-heterocyclic compound was performed success-
fully using a one-pot methodology [Ugi-Zhu/aza Diels-Alder/N-acylation/decarboxylation/
dehydration] with a 28% overall yield, which seems to be low but, considering the high
number of bonds formed in one experimental step, and that only two molecules of water
and one molecule of carbon dioxide were released in the whole process, such a yield is
good. The developed synthetic methodology was designed considering Lavilla’s third role
of heterocycles in MCRs. As can be seen, the polyheterocyclic product was synthesized
directly in only one experimental procedure, which differs from the previous work reported
by Gámez-Montaño et al., mainly in that the latter required two experimental steps; the
first one to assemble the heterocyclic pivotal precursor, and the second to construct the final
polyheterocyclic system. Finally, the title product may be considered for further in vitro
studies because it contains at least two pharmacophoric moieties, pyrrolo[3,4-b]pyridin-
5-one and 1H-1,2,3-triazole. In the same way, it could be used for further studies into its
optical properties because, by TLC at 254 nm, it exhibited a strong blue emission.
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Supplementary Materials: The following supporting information can be downloaded online. Syn-
thesis and characterization of the non-commercial starting reagents (triazolyl-amine and isocyanide).
Copies of 1H-NMR, 13C-NMR, 2D-NMR (COSY, HSQC, and HMBC), FT-IR, and HRMS spectra for
the new polyheterocyclic product 5.
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