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Introduction

Green chemistry possesses the spirit of sustainable development and is attracting increasing
interest in the 21st century. In the chemical world, strategies for increasing sustainability
often require the redesign of reactions and modi�cations of existing chemical processes
aiming, among other things, at the reduction of chemicals used as solvents in a wide range
of industrial applications. In this context, ionic liquids (ILs) have emerged as intriguing
modern materials in science and technology. In order to understand and explore the
interesting and unique properties including high chemical and thermal stability, low volatility,
ability to dissolve a wide range of material polarity, non�ammability, negligible vapor
pressure, potential recyclability, immiscibility with many organic solvents, and possibly
simpli�ed separation of products, (1−9) ILs can be considered as alternative green solvents
because of their unique structural organization and ionic character. There are several reports
about the applications of ionic liquids in organic reactions such as the Diels–Alder reaction,
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An operationally simple, one-pot multicomponent reaction has been developed for the
assembly of pyrido[2,3-d]pyrimidine and pyrazolo[3,4-b]pyridine derivatives (4a–4am) in
excellent yields (92–94%) with high purity. The reactions were easy to perform simply by
mixing of electron-rich amino heterocycles (including aminouracils and aminopyrazoles),
aldehyde, and acyl acetonitrile in the presence of [Et NH][HSO ] under solvent-free
conditions. The remarkable feature of the present approach is that the ionic liquid
possesses dual solvent-catalytic engineering capability. Results of this study revealed that 1
mmol of the ionic liquid catalyst under solvent-free conditions at 60 °C is the best reaction
parameter for the construction of fused pyridine and pyrimidine derivatives in excellent
yields. The present methodology showed good results under gram-scale conditions, thereby
indicating its applicability in industrial as well as academic settings in the near future.
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(10) Friedel–Crafts reaction, (11) Biginelli reaction, (12) Beckmann rearrangement, (13) Heck
reaction, (14) Pechmann condensation, (15) and other reactions. (16−25)

Carbon–heteroatom and carbon–carbon bond-forming reactions lie at the heart of organic
synthesis. Multicomponent reactions (MCRs) have been recognized as valuable tools in
modern organic synthesis for the drug discovery process and the total synthesis of natural
products. (26−29) MCRs can provide access to a library of complex structures in a
straightforward manner, and diversity can be achieved for building up compound libraries by
simply varying each component. (30,31) Over the past four decades, there has been a huge
development in three- and four-component reactions, and great endeavor continues to be
made to expand new MCRs. (32−35)

Pyrazole and its hybrids are gaining signi�cance in organic and medicinal chemistry. (36)
They have shown an extensive spectrum of biological and pharmacological activities, such
as anti-in�ammatory, (37) antidepressant, (38) antitumor, (39) antibacterial, (40) and
antihyperglycemic. (41) Especially, pyrazole nuclei have been recognized to have the widest
range of activities, for example, pyrazolo[3,4-b]pyridines are useful for the treatment of a wide
variety of mental and physical illnesses, such as anorexia nervosa, Alzheimer’s disease,
depression, drug and alcohol withdrawal symptoms, gastrointestinal disease, hemorrhage
stress, drug addiction, and infertility. (42) Heterocycles containing pyrimidine moieties are of
great interest because of several pharmacological activities like antiviral agents, (44) while
others are known as anticancer agents inhibiting tyrosine kinases or dihydrofolate
reductases. (43) Pyrazolo-[3,4-b]pyridine hybrids are generally synthesized by the reaction of
5-aminopyrazole and substituted α,β-unsaturated nitriles in organic solvents using
triethylamine as a catalyst, (45,46) but most of them suffer from drawbacks, such as lower
yields and use of organic solvents.

In continuation of our interest toward the development of a useful green synthetic procedure,
(47−52) herein, we report an e�cient and green one-pot three-component strategy for the
synthesis of fused pyridine derivatives (including pyrido[2,3-d]pyrimidine and pyrazolo[3,4-
b]pyridine) by the three-component reaction of substituted aromatic/heteroaromatic
aldehyde, acyl acetonitrile, and electron-rich amino heterocycles (including aminopyrazoles
and aminouracils) in ionic liquids without any catalyst.

Results and Discussion

Herein, we disclosed an e�cient and green route for the synthesis of fused pyridine hybrids
by employing electron-rich amino heterocycles (including aminopyrazoles and aminouracils),
heteroaryl aldehyde, and acyl acetonitrile in the presence of [Et NH][HSO ] ionic liquid as the
catalyst and solvent (Scheme 1).

Scheme 1
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Scheme 1. Synthesis of Pyrido[2,3-d]pyrimidine and Pyrazolo[3,4-b]pyridine Hybrids in Ionic
Liquid [Et NH][HSO ]

To avoid drawbacks such as toxicity and volatility that various organic solvents inherently
have, we employed ionic liquids into the three-component reaction as a green medium.
Preliminary investigations on the title reaction were performed using the three-component
reaction of 4-chloro benzaldehyde (1a), 3-oxo-3-phenylpropanenitrile (2a), and 3-methyl-1-
phenyl-1H-pyrazole-5-amine (3a) as model substrates to optimize the reaction conditions
(Scheme 2).

Scheme 2

Scheme 2. Model Reaction

The model reaction was carried out in the presence of different ILs (Table 1). It was observed
that all of the investigated ILs were capable of catalyzing the synthesis of the desired 4-(4-
chlorophenyl)-3-methyl-1,6-diphenyl-1H-pyrazolo[3,4-b]pyridine-5-carbonitrile (4a). However,
the yield of the corresponding fused pyridine derivative was excellent in the presence of
[Et NH][HSO ] (Table 1, entry 11). Then, various reaction parameters, such as the reaction
time, temperature, and amount of IL, were checked (Table 1). The outcomes showed that a
signi�cantly increased yield of the desired fused pyridine hybrid was obtained by carrying out
the reaction with 1:1:1:1 molar ratios of 4-chloro benzaldehyde (1a), 3-oxo-3-
phenylpropanenitrile (2a), 3-methyl-1-phenyl-1H-pyrazole-5-amine (3a), and [Et NH][HSO ] at
60 °C for 30 min (Table 1, entry 11).

Table 1. Optimization of Reaction Parameters for the Synthesis of 4a

3 4

3 4

3 4

a
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entry catalyst (mmol) T (°C) time (min) yield (%)

1 solvent-free 100 24 h trace

2 EtOH 60 18 h 20

3 [bmim]BF  (1) 60 30 min 70

4 [Bmim]Br (1) 60 30 min 78

5 [bmim]NO  (1) 60 30 min 80

6 [bpy][FeCl] (1) 60 30 min 80

7 [DBUH ] [Im ] (1) 60 30 min 70

8 [DBUH][OAc] (1) 60 30 min 65

9 piperidine ammonium acetate (1) 60 30 min 75

10 ChCl:2ZnCl  (1) 60 30 min 75

11 [Et NH][HSO ] (1) 60 30 min 96

12 [Et NH][HSO ] (1.1) 60 30 min 96

13 [Et NH][HSO ] (0.8) 60 30 min 88

14 [Et NH][HSO ] (1) 80 30 min 96

15 [Et NH][HSO ] (1) 50 30 min 70

4-Chloro benzaldehyde (1a), 3-oxo-3-phenylpropanenitrile (2a), and 3-methyl-1-phenyl-1H-
pyrazol-5-amine (3a).
Isolated yield.

To get the optimum reaction, conditions were then tested for the synthesis of other fused
pyridine derivatives by using 18 aldehydes (1a–1r), two acyl acetonitrile (2a and 2b), and four
electron-rich amino heterocycles (3a–3d) (see the Supporting Information, Figure S1). The
corresponding pyrido[2,3-d]pyrimidine and pyrazolo[3,4-b]pyridine derivatives (4a–4am) were
obtained in excellent yields at 60 °C in ionic liquid [Et NH][HSO ] for 30 min without any
catalyst. The results are shown in Table 2.

Table 2. Synthesis of Fused Pyridine Derivatives (4a–4am) in Ionic Liquid [Et NH][HSO ]

b

4

3

+ –

2

3 4

3 4

3 4

3 4

3 4

a

b

3 4

3 4
a
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Aldehydes (1a–1r) (1 mmol), acyl acetonitriles (2a and 2b) (1 mmol), electron-rich amino
heterocycles (3a–3d) (1 mmol), and [Et NH][HSO ]-IL (1 mmol).
All reactions were heated at 60 °C till completion as indicated by TLC.
Isolated yield.

Furthermore, we conducted the multicomponent reaction of cinnamaldehyde (1r), 3-oxo-3-
phenyl-propenonitrile (2a), and 6-amino-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3b) as
shown in Scheme 3. The result revealed that α,β-unsaturated aldehydes were found to be
incompatible with the three-component assembly reaction. In this case, the desired
tetrahydro-pyrido[2,3-d]pyrimidine was not obtained. Instead, an e�cient side reaction
between 1r and 3b occurred to give 1,1,3-dimethyl-5-styrylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-
dione and was observed (Table 2, entry 4am).

a

3 4
b

c
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Scheme 3

Scheme 3. Reaction of Cinnamaldehyde, 6-Amino-1,3-dimethylpyrimidine-2,4(1H,3H)-dione,
and 3-Oxo-3-phenyl-propanenitrile

Under the optimized reaction conditions, we examined a series of pyrido[2,3-d]pyrimidine and
pyrazolo[3,4-b]pyridine to probe the scope of this [Et NH][HSO ]-catalyzed, three-component
transformation. The structural diversity of the starting materials is summarized in Table 2,
and a wide variety of aryl aldehydes containing electron-donating and electron-withdrawing
groups at the meta or para position, aliphatic aldehydes, and heteroaromatic aldehydes were
reacted with acyl acetonitriles containing para electron-withdrawing substituents and
electron-rich amino heterocycles shown in the Supporting Information (Figure S1) to afford
the corresponding pyrido[2,3-d]pyrimidine and pyrazolo[3,4-b]pyridine hybrids in excellent
yields. It is important to note that the ortho-substituted aldehydes 2-bromobenzaldehyde and
2-methoxy benzaldehyde and the para-substituted acyl acetonitriles and electron-rich amino
heterocycles stably afforded the expected products under the same reaction parameters.
The heteroaromatic aldehydes furfural and thiophene-2-carbaldehyde took part in the
reaction, smoothly affording the expected products in excellent yields. The results show that
[Et NH][HSO ] is an e�cient catalyst for the preparation of a large series of fused pyridine in
excellent yields (Table 2). It was also found that meta-substituted acyl acetonitriles with
electron-donating groups (4-Me and 4-MeO) did not take part in the reaction to give the
corresponding fused pyridine.

It is evident from the literature that ILs containing hydrogen sulfate exhibit Brønsted acid
properties in various organic transformations. (17,53,54) Accordingly, a plausible mechanism
for this IL-catalyzed three-component synthesis of pyrazolo[3,4-b]pyridine and pyrido[2,3-
d]pyrimidine derivatives is proposed in Scheme 4. First, a sequence of reaction involving
Knoevenagel condensation of aldehyde 1 with acyl acetonitrile 2 is proposed to give the
intermediate A. Michael addition of electron-rich amino heterocycles 3 to A should then
occur to provide intermediate B, which undergoes intramolecular heterocyclization and
dehydration to give C. In the last step, oxidation of intermediate C takes place to form
product 4.

Scheme 4

3 4

3 4
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Scheme 4. Proposed Mechanism for the Synthesis of Pyrazolo[3,4-b]pyridine and Pyrido[2,3-
d]pyrimidine Hybrids

The reusability of the catalyst is a signi�cant advantage particularly for commercial
applications and was also explored in the model reaction. To test the reusability of the
catalyst, after completion of the reaction, cold water was added to the reaction mixture, and
the products were isolated by �ltration. The ionic liquid was recovered by removing the water
under reduced pressure and was reused at least �ve times without any appreciable decrease
in yield (Figure 1). The IR spectrum of the recovered [Et NH][HSO ] (after �ve cycles)
corresponded with that of the fresh sample. As con�rmed in Figure 2, the IR spectrum shown
by the recovered catalyst was proven to be almost identical to that of the fresh one.

Figure 1

3 4
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Figure 1. Recycling of the IL in the synthesis of 4a.

Figure 2

Figure 2. IR spectra of the reuse and recovery of [Et NH][HSO ] (black spectrum: fresh;
orange spectrum: after �ve recycles).

The literature method for the synthesis of pyrazolo[3,4-b]pyridine and pyrido[2,3-d]pyrimidine
derivatives is summarized in Table 3. It was observed that previous methods require higher
temperatures, longer reaction times, and tedious procedures for the preparation of the
catalyst. The present method offers shorter reaction times, operational simplicity, and good

3 4
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to excellent yields and shows extensive substrate ranges with high functional group
tolerance. [Et NH][HSO ] was found to be an inexpensive, safer, and eco-friendly catalyst as
well as a reaction medium. Furthermore, the reusability of the catalyst was studied for up to
�ve cycles.

Table 3. Comparative Study with a Reported Method for the Synthesis of Fused Pyridine
Derivatives

entry catalyst and solvent temperature time (min) yield (%) refere

1 [Bmim]Br, solvent-free 80 °C 4–5 h 72–98 (24)

2 [Et NH][HSO ], solvent-free 60 °C 30–45 min 90–96 this w

In comparison with other reported catalysts for pyrazolo[3,4-b]pyridine and pyrido[2,3-
d]pyrimidine derivatives (Table 3), [Et NH][HSO ] as a catalyst as well as a solvent is among
the best ones in terms of operational simplicity, shorter reaction time, good to excellent
yields, extensive substrate range with high functional group tolerance, and recyclability. For
example, Shi et al. reported an e�cient one-pot synthesis of fused pyridine derivatives in
which [Bmim]Br solvent-free at 80 °C offered up to 72–90% conversion after prolonged
duration (4–7 h) (Table 3, entry 1). In our case, catalyst [Et NH][HSO ] solvent-free at 60 °C
offered up to 90–96% conversion only in a very short duration (30–45 min) (Table 3, entry 2).
In addition to the abovementioned advantages, [Et NH][HSO ] is readily available, eco-friendly,
inexpensive, and safer. Also, it was used as a greener solvent, and furthermore, the reusability
of the catalyst was studied for up to �ve cycles.

Furthermore, to evaluate the reaction productivity and the catalytic potency, we have
conducted the gram-scale (20 mmol) reaction under the optimized reaction condition, which
provided the desired 4-(4-chlorophenyl)-3-methyl-1,6-diphenyl-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile 4a in 94.5% yield in 30 min (Scheme 5). We have noted that our large-scale
experimental results are nearly similar to the small-scale 1 mmol (Table 2, entry 1) reaction
with respect to yield and time to obtain the desired product.

Scheme 5

Scheme 5. Gram-Scale Synthesis
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Conclusions

In conclusion, the ability of [Et NH][HSO ] ILs to act as solvents and catalysts for the
synthesis of pyrazolo[3,4-b]pyridine and pyrido[2,3-d]pyrimidine derivatives is noted. These
ILs that act as alternative solvents and catalysts are cheap, rapidly and easily prepared,
satisfactorily biodegradable, recyclable, and not harmful to the environment compared to
conventional solvents. The �nal products were obtained in high purity and in satisfactory
yields in short reaction times. The developed methodology is environmentally friendly with
green chemistry credentials as the ILs can be recycled and reused while they present
remarkable biodegradability potential in a short time period. In addition, the present
methodology showed good results under gram-scale conditions, thereby indicating its
applicability in industrial as well as academic settings in the near future.

Experimental Section

General Remarks

Melting points (m.p.) of all the synthesized compounds were determined in open capillary
tubes and are uncorrected. The IR spectra were recorded on a Perkin-Elmer RXI spectrometer
in KBr and H NMR and C NMR on a Bruker DRX-300 and Bruker Avance II 400
spectrometer using tetramethyl silane (TMS) as the internal standard and DMSO-d /CDCl  as
the solvent, respectively. Thin-layer chromatography (TLC) was conducted on silica-gel
HSGF . High-resolution mass spectra (HRMS) were obtained using a time-of-�ight mass
spectrometry instrument. Starting products, like substituted aldehydes and aminouracils and
aminopyrazoles, and acyl acetonitrile (80%) were purchased from Sigma-Aldrich and were
used without further puri�cation. Other chemicals were of commercial grade and used
without further puri�cation.

General Procedure for Preparation of Triethylammonium Hydrogen Sulfate
[Et NH][HSO ]-IL (55)

Sulfuric acid (98%) (9.8 g, 0.1 mmol) was dropped into the triethylamine (10.1 g, 0.1 mmol) at
60 °C in 1 h. After the addition, the reaction mixture was stirred for an additional period of 1 h
at 70 °C to ensure that the reaction had proceeded to completion. Then, the traces of water
were removed by heating the residue at 80 °C in a high vacuum until the weight of the residue
remained constant. The yield of [Et NH][HSO ] was 99% (19.8 g). H NMR (DMSO-d ): δ (ppm)
1.18 (t, 3H), 3.10 (m, 2H), 8.89 (s, 1H) (5).

General Procedure for the Synthesis of Fused Pyridine Derivatives 4a–4am

To a mixture of substituted aldehydes (1a–1r) (1 mmol), two acyl acetonitriles (2a and 2b) (1
mmol) and [Et NH][HSO ] (1 mmol) were added, and the reaction mixture was allowed to stir
at room temperature for 5 min. After 5 min, four electron-rich amino heterocycles (3a–3d) (1
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mmol) were added and the reaction mixture was heated at 60 °C with stirring. During the
reaction process, the reaction mixture spontaneously solidi�ed. After completion of the
reaction as evident from TLC, cold water was added to the reaction mixture, and the products
were isolated by �ltration. The ionic liquid was recovered by removing the water under
reduced pressure and was reused.

Spectral Data

3-Methyl-1,6-diphenyl-4-(4-chlorophenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4a)

m.p.: 231–233 °C. IR (KBr) ν: 2221, 1596, 1572, 1506, 1491, 1437, 1343, 1127, 1091, 1017,
839, 774, 757, 705 cm ; H NMR (DMSO-d ) (δ, ppm): 2.18 (3H, s, CH ), 7.26–7.35 (1H, m,
ArH), 7.47–7.60 (9H, m, ArH), 7.99–8.01 (2H, m, ArH), 8.28 (2H, d, J = 8.0 Hz, ArH). HRMS
[found: m/z 420.1143 (M ); calcd for C H Cl N  M: 420.1442].

2-Amino-5-(4-chlorophenyl)-4-oxo-7-phenyl-3,4-dihydropyrido[2,3-
d]pyrimidine-6-carbonitrile (4b)

m.p.: 252–254 °C. IR (KBr) ν: 3322, 3149, 3059, 2216,1696, 1668, 1596, 1541, 1487, 1455,
1431, 1386, 1356, 1281, 1214, 1090, 1017, 909, 827, 801, 785, 718 cm ; H NMR (DMSO-d )
(δ, ppm): 7.40–7.43 (2H, m, ArH), 7.50–7.57 (7H, m, ArH + NH ), 7.88–7.96 (2H, m, ArH),
11.22 (1H, s, NH). HRMS [found: m/z 373.0729 (M ); calcd for C H ClN O M: 373.0730].

5-(4-Chlorophenyl)-1,3-dimethyl-2,4-dioxo-7-phenyl-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4c)

m.p.: >300 °C. IR (KBr) ν: 2222, 1712, 1666, 1583, 1554, 1495, 1477, 1440, 1410, 1362, 1287,
1087, 1020, 779, 752, 721, 697 cm ; H NMR (DMSO-d ) (δ, ppm): 3.19 (3H, s, CH ), 3.69
(3H, s, CH ), 7.43 (2H, dd, J  = 2.0 Hz, J  = 8.4 Hz, ArH), 7.58 (2H, dd, J  = 2.0 Hz, J  = 8.4 Hz,
ArH), 7.62–7.64 (3H, m, ArH), 8.03 (2H, d, J = 7.2 Hz, ArH). HRMS [found: m/z 402.0886 (M );
calcd for C H ClN O  M: 402.0884].

2-Amino-4-oxo-7-phenyl-5-p-tolyl-3,4-dihydropyrido[2,3-d]pyrimidine-6-
carbonitrile (4d)

m.p.: 249–250 °C. IR (KBr) ν: 3323, 3060, 2224, 1701, 1665, 1539,1455, 1431, 1386, 1357,
1280, 1209, 1103, 908, 828, 789, 717, 694 cm ; H NMR (DMSO-d ) (δ, ppm): 2.43 (3H, s,
CH ), 7.28 (5H, s, ArH), 7.58–7.60 (4H, m, ArH + NH ), 7.89–7.99 (2H, m, ArH), 11.18 (1H, s,
NH). C NMR (DMSO-d ) (δ, ppm): 21.65, 108.74, 114.13, 118.04, 128.48, 128.97, 129.69,
130.92, 134.85, 137.99, 138.17, 138.33, 141.37, 156.47, 158.73, 162.98, 164.96. HRMS [found:
m/z 353.1277 (M ); calcd for C H ClN O M: 353.1277].

3-Methyl-1,6-diphenyl-4-(4-methylphenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4e)
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m.p.: 210–212 °C. IR (KBr) ν: 2221, 1583, 1559, 1506, 1433, 1418, 1385, 1340, 1196, 1176,
1127, 775, 758, 706 cm ; H NMR (DMSO-d ) (δ, ppm): 2.10 (3H, s, CH ), 2.46 (3H, s, CH ),
7.38 (1H, t, J = 7.2 Hz, ArH), 7.45 (2H, d, J = 8.0 Hz, ArH), 7.56–7.61 (7H, m, ArH), 7.94–7.96
(2H, m, ArH), 8.22 (2H, d, J = 8.4 Hz, ArH). HRMS [found: m/z 400.1688 (M ); calcd for
C H N  M: 400.1688].

1,3-Dimethyl-2,4-dioxo-7-phenyl-5-p-tolyl-1,2,3,4-tetrahydropyrido[2,3-
d]pyrimidine-6-carbonitrile (4f)

m.p.: >300 °C. IR (KBr) ν: 2222, 1713, 1668, 1553, 1478, 1409, 1362, 1286, 1097, 817, 752,
716, 698 cm ; H NMR (DMSO-d ) (δ, ppm): 2.41 (3H, s, CH ), 3.17 (3H, s, CH ), 3.67 (3H, s,
CH ), 7.25–7.31 (4H, m, ArH), 7.61–7.62 (3H, m, ArH), 8.00–8.02 (2H, m, ArH). HRMS [found:
m/z 382.1435 (M ); calcd for C H N O  M: 382.1430].

7-(4-Chlorophenyl)-1,3-dimethyl-2,4-dioxo-5-(4-methylphenyl)-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4g)

m.p.: >300 °C. IR (KBr) ν: 2220, 1718, 1670, 1578, 1550, 1496, 1475, 1411, 1363, 1285, 1092,
1012, 844, 812 cm ; H NMR (DMSO-d ) (δ, ppm): 2.44 (3H, s, CH ), 3.21 (3H, s, CH ), 3.71
(3H, s, CH3), 7.28–7.34 (4H, m, ArH), 7.73 (2H, d, J = 8.0 Hz, ArH), 8.08 (2H, d, J = 8.4 Hz,
ArH). HRMS [found: m/z 416.1001 (M ); calcd for C H ClN O  M: 416.1040].

3-Methyl-1,6-diphenyl-4-(3,4-methylenedioxylphenyl)-1H-pyrazolo[3,4-
b]pyridine-5-carbonitrile (4h)

m.p.: 216–218 °C. IR (KBr) ν: 2220, 1584, 1570, 1506, 1489, 1467, 1442, 1385, 1272, 1236,
1197, 1037, 931, 779, 758, 708 cm ; H NMR (CDCl ) (δ, ppm): 2.25 (3H, s, CH ), 6.12 (2H, d,
J = 10.8 Hz, OCH O), 6.99–7.03 (3H, m, ArH), 7.32 (1H, t, J = 7.6 Hz, ArH), 7.49–7.55 (5H, m,
ArH), 7.99–8.01 (2H, m, ArH), 8.29 (2H, d, J = 8.0 Hz, ArH). HRMS [found: m/z 430.1428 (M );
calcd for C H N O  M: 430.1430].

5-(3,4-Methylenedioxyphenyl)-1,3-dimethyl-2,4-dioxo-7-phenyl-1,2,3,4-
tetrahydro-pyrido[2,3-d]pyrimidine-6-carbonitrile (4i)

m.p.: 269–270 °C. IR (KBr) ν: 2223, 1718, 1670, 1554, 1502, 1477, 1439, 1362, 1244, 1080,
1037, 822, 752, 713, 696 cm ; H NMR (DMSO-d ) (δ, ppm): 3.16 (3H, s, CH ), 3.63 (3H, s,
CH ), 6.10 (2H, s, OCH O), 6.82–6.86 (1H, m, ArH), 6.93–6.95 (1H, m, ArH), 6.98–7.03 (1H, m,
ArH), 7.56–7.61 (3H, m, ArH), 7.98–8.00 (2H, m, ArH). HRMS [found: m/z 412.1179 (M );
calcd for C H N O  M: 412.1172].

3-Methyl-1,6-diphenyl-4-(2-hydroxyphenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4j)

m.p.: 204–206 °C. IR (KBr) ν: 3330, 2239, 1610, 1583, 1554, 1507, 1434, 1351, 1292, 1128,
1029, 917, 752, 708 cm ; H NMR (CDCl ) (δ, ppm): 2.19 (3H, s, CH ), 5.94 (1H, s, OH), 6.93
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(1H, d, J = 8.0 Hz, ArH), 7.12 (1H, t, J = 7.6 Hz, ArH), 7.29–7.35 (2H, m, ArH), 7.37–7.42 (1H,
m, ArH), 7.48–7.56 (5H, m, ArH), 7.99–8.00 (2H, m, ArH), 8.26 (2H, d, J = 8.0 Hz, ArH). HRMS
[found: m/z 402.1482 (M ); calcd for C H N O M: 402.1481].

3-Methyl-1,6-diphenyl-4-(4-bromophenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4k)

m.p.: 244–246 °C. IR (KBr) ν: 2223, 1595, 1571, 1507, 1489, 1433, 1340, 1196, 1124, 1012,
834, 774, 753, 699 cm ; H NMR (CDCl ) (δ, ppm): 2.19 (3H, s, CH ), 7.33 (1H, t, J = 7.2 Hz,
ArH), 7.42 (2H, d, J = 8.0 Hz, ArH), 7.50–7.56 (5H, m, ArH), 7.75 (2H, d, J = 8.0 Hz, ArH), 7.99–
8.02 (2H, m, ArH), 8.29 (2H, d, J = 8.0 Hz, ArH). HRMS [found: m/z 464.0643(M ); calcd for
C H BrN  M: 464.0637].

5-(4-Bromophenyl)-1,3-dimethyl-2,4-dioxo-7-phenyl-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4l)

m.p.: >300 °C. IR (KBr) ν: 2222, 1713, 1666, 1553, 1476, 1410, 1362, 1287, 1072, 1011, 752,
697 cm ; H NMR (DMSO-d ) (δ, ppm): 3.18 (3H, s, CH ), 3.69 (3H, s, CH ), 7.36 (2H, d, J =
8.4 Hz, ArH), 7.61–7.64 (3H, m, ArH), 7.71 (2H, d, J = 8.4 Hz, ArH), 8.01–8.03 (2H, m, ArH).
HRMS [found: m/z 446.0375 (M ); calcd for C H BrN O  M: 446.0378].

5-(4-Bromophenyl)-7-(4-chlorophenyl)-2,4-dioxo-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4m)

m.p.: 177–178 °C. IR (KBr) ν: 3446, 3177, 2224, 1714, 1641, 1574, 1557, 1490, 1385, 1261,
1204, 1092, 1072, 1010, 833, 815, 750, 705 cm ; H NMR (DMSO-d ) (δ, ppm): 7.31–7.36
(2H, m, ArH), 7.63–7.70 (4H, m, ArH), 7.86–7.92 (2H, m, ArH), 11.50 (1H, s, NH), 12.26 (1H, s,
NH). HRMS [found: m/z 451.9676 (M ); calcd for C H Br ClN O  M: 451.9676].

5-(3,4-Dimethoxyphenyl)-1,3-dimethyl-2,4-dioxo-7-phenyl-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4n)

m.p.: 226–227 °C. IR (KBr) ν: 2223, 1717, 1674, 1564, 1517, 1467, 1405, 1351, 1281, 1260,
1138, 1020, 789, 750, 697 cm ; H NMR (DMSO-d ) (δ, ppm): 3.20 (3H, s, CH ), 3.68 (3H, s,
CH ), 3.75 (3H, s, OCH ), 3.85 (3H, s, OCH ), 6.94 (1H, dd, J  = 2.0 Hz, J  = 8.4 Hz, ArH), 7.03
(1H, d, J = 2.0 Hz, ArH), 7.07 (1H, d, J = 8.4 Hz, ArH), 7.61–7.64 (3H, m, ArH), 8.01–8.03 (2H,
m, ArH). C NMR (DMSO-d ) (δ, ppm): 28.96, 30.77, 104.39, 107.73, 116.95, 127.08, 128.07,
129.29, 129.36, 130.01, 130.66, 131.93, 133.29, 137.02, 139.24, 151.31, 152.84, 157.21,
159.40, 163.52. HRMS [found: m/z 428.1483 (M ); calcd for C H N O  M: 428.1485].

3-Methyl-1,6-diphenyl-4-(4-methoxyphenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4o)

m.p.: 206–208 °C. IR (KBr) ν: 2220, 1609, 1565, 1513, 1436, 1286, 1250, 1029, 840, 762, 706
cm ; H NMR (CDCl ) (δ, ppm): 2.21 (3H, s, CH ), 3.92 (3H, s, OCH ), 7.11 (2H, d, J = 8.0 Hz,
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ArH), 7.32 (1H, t, J = 7.2 Hz, ArH), 7.40–7.56 (7H, m, ArH), 7.96–8.02 (2H, m, ArH), 8.29 (2H, d,
J = 8.4 Hz, ArH). HRMS [found: m/z 416.1637 (M ); calcd for C H N O M: 416.1637].

5-(4-Methoxyphenyl)-1,3-dimethyl-2,4-dioxo-7-phenyl-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4p)

m.p.: 246–248 °C. IR (KBr) ν: 2222, 1714, 1668, 1552, 1516, 1473, 1441, 1409, 1361, 1253,
1176, 1097, 833, 752 cm ; H NMR (DMSO-d ) (δ, ppm): 3.20 (3H, s, CH ), 3.69 (3H, s, CH ),
3.86 (3H, s, OCH ), 7.06 (2H, d, J = 8.8 Hz, ArH), 7.35 (2H, d, J = 8.8 Hz, ArH), 7.62–7.65 (3H,
m, ArH), 8.03 (2H, dd, J  = 2.0 Hz, J  = 7.2 Hz, ArH). HRMS [found: m/z 398.1378 (M ); calcd
for C H N O  M: 398.1379].

7-(4-Chlorophenyl)-5-(4-methoxyphenyl)-1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4q)

m.p.: >300 °C. IR (KBr) ν: 2221, 1717, 1669, 1610, 1577, 1549, 1515, 1472, 1363, 1298, 1253,
1176, 1092, 1035, 840, 816, 752 cm ; H NMR(DMSO-d ) (δ, ppm): 3.18 (3H, s, CH ), 3.67
(3H, s, CH ), 3.85 (3H, s, OCH3), 7.04 (2H, d, J = 8.4 Hz, ArH), 7.32 (2H, d, J = 8.4 Hz, ArH),
7.69 (2H, d, J = 8.4 Hz, ArH), 8.04 (2H, d, J = 8.4 Hz, ArH). HRMS [found: m/z 432.0988 (M );
calcd for C H ClN O  M: 432.0989].

3-Methyl-1,6-diphenyl-4-(2-nitrophenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4r)

m.p.: 226–228 °C. IR (KBr) ν: 2223, 1575, 1557, 1526, 1503, 1429, 1383, 1345, 1196, 1127,
795, 762, 708 cm ; H NMR (CDCl ) (δ, ppm): 2.03 (3H, s, CH ), 7.34 (1H, t, J = 7.6 Hz, ArH),
7.51–7.57 (6H, m, ArH), 7.82 (1H, t, J = 8.0 Hz, ArH), 7.90 (1H, t, J = 7.2 Hz, ArH), 8.02–8.04
(2H, m, ArH), 8.29 (2H, d, J = 8.4 Hz, ArH), 8.41 (1H, d, J = 8.4 Hz, ArH). HRMS [found: m/z
431.1383 (M ); calcd for C H N O  M: 431.1382].

3-Methyl-1-phenyl-6-(4-chlorophenyl)-4-(2-nitrophenyl)-1H-pyrazolo[3,4-
b]pyridine-5-carbonitrile (4s)

m.p.: 201–202 °C. IR (KBr) ν: 2223, 1581, 1566, 1524, 1506, 1438, 1345, 1096, 1012, 792, 754
cm ; H NMR (DMSO-d ) (δ, ppm): 2.00 (3H, s, CH ), 7.39–7.43 (1H, m, ArH), 7.59–7.63 (2H,
m, ArH), 7.69–7.72 (2H, m, ArH), 7.86–7.88 (1H, m, ArH), 7.99–8.02 (3H, m, ArH), 8.07–8.11
(1H, m, ArH), 8.22 (2H, d, J = 8.0 Hz, ArH), 8.49 (1H, d, J = 8.0 Hz, ArH). C NMR (DMSO-d )
(δ, ppm): 13.98, 101.34, 113.69, 117.31, 118.35, 121.87, 126.12, 127.48, 128.87, 129.49,
130.07, 131.87, 132.48, 132.77, 135.55, 136.21, 136.66, 138.69, 144.13, 147.60, 150.20,
159.13. HRMS [found: m/z 465.1005 (M ); calcd for C H ClN O  M: 465.0993].

3-Methyl-1,6-diphenyl-4-(3-chlorophenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4t)
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m.p.: 176–178 °C. IR (KBr) ν: 2220, 1573, 1559, 1506, 1435, 1383, 1340, 1178, 789, 757, 728,
707 cm ; H NMR (CDCl ) (δ, ppm): 2.17 (3H, s, CH ), 7.33 (1H, t, J = 7.6 Hz, ArH), 7.43 (1H,
d, J = 6.8 Hz, ArH), 7.50–7.57 (8H, m, ArH), 7.99–8.02 (2H, m, ArH), 8.28 (2H, d, J = 8.0 Hz,
ArH). HRMS [found: m/z 420.1144 (M ); calcd for C H ClN  M: 420.1142].

5-(3-Chlorophenyl)-1,3-dimethyl-2,4-dioxo-7-phenyl-1,2,3,4-
tetrahydropyrido[2,3-d]pyrimidine-6-carbonitrile (4u)

m.p.: 270–272 °C. IR (KBr) ν: 2225, 1717, 1668, 1557, 1479, 1409, 1394, 1358, 1108, 1019,
818, 781, 750, 706 cm ; H NMR (DMSO-d ) (δ, ppm): 3.19 (3H, s, CH ), 3.69 (3H, s, CH ),
7.36 (1H, dd, J  = 1.6 Hz, J  = 6.8 Hz, ArH), 7.51–7.59 (3H, m, ArH), 7.62–7.64 (3H, m, ArH),
8.03–8.04 (2H, m, ArH). HRMS [found: m/z 402.0884 (M ); calcd for C H ClN O  M:
402.0884].

3-Methyl-1,6-diphenyl-4-(2-chlorophenyl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4v)

m.p.: 186–188 °C. IR (KBr) ν: 2220, 1596, 1574, 1506, 1434, 1342, 1197, 1128, 1058, 771, 756,
703 cm ; H NMR (CDCl ) (δ, ppm): 2.12 (3H, s, CH ), 7.33 (1H, t, J = 7.6 Hz, ArH), 7.44 (1H,
dd, J  = 1.6 Hz, J  = 7.6 Hz, ArH), 7.50–7.58 (7H, m, ArH), 7.64 (1H, d, J = 8.0 Hz, ArH), 8.03–
8.06 (2H, m, ArH), 8.31 (2H, d, J = 8.0 Hz, ArH). HRMS [found: m/z 420.1140 (M ); calcd for
C H ClN  M: 420.1142].

3-Methyl-1,6-diphenyl-4-(2-nitro-4-chlorophenyl)-1H-pyrazolo[3,4-
b]pyridine-5-carbonitrile (4w)

m.p.: 275–276 °C. IR (KBr) ν: 2220, 1584, 1563, 1525, 1505, 1435, 1380, 1341, 1295, 1074,
845, 763, 711 cm ; H NMR (DMSO-d ) (δ, ppm): 2.07 (3H, s, CH ), 7.39–7.43 (1H, m, ArH),
7.59–7.64 (5H, m, ArH), 7.97–7.99 (2H, m, ArH), 8.10 (1H, dd, J  = 2.0 Hz, J  = 8.8 Hz, ArH),
8.15 (1H, d, J = 2.0 Hz, ArH), 8.23 (2H, d, J = 8.4 Hz, ArH), 8.52 (1H, d, J = 8.8 Hz, ArH). HRMS
[found: m/z 465.0995 (M ); calcd for C H ClN O  M: 465.0993].

3-Methyl-1,6-diphenyl-4-(4-dimethylaminophenyl)-1H-pyrazolo[3,4-
b]pyridine-5-carbonitrile (4x)

m.p.: 210–212 °C. IR (KBr) ν: 2219, 1607, 1564, 1526, 1506, 1436, 1369, 1206, 1171, 969, 824,
796, 757 cm ; H NMR (DMSO-d ) (δ, ppm): 2.22 (3H, s, CH ), 3.05 (6H, s, (CH ) N), 6.91
(2H, d, J = 8.8 Hz, ArH), 7.35–7.39 (1H, m, ArH), 7.52–7.60 (7H, m, ArH), 7.93–7.95 (2H, m,
ArH), 8.22 (2H, d, J = 8.4 Hz, ArH). HRMS [found: m/z 429.1960 (M ); calcd for C H N  M:
429.1953].

3-Methyl-1-phenyl-6-(4-chlorophenyl)-4-(4-dimethylaminophenyl)-1H-
pyrazolo[3,4-b]pyridine-5-carbonitrile (4y)

–1 1
3 3

+
26 17

35
4

–1 1
6 3 3

1 2
+

22 15
35

4 2

–1 1
3 3

1 2
+

26 17
35

4

–1 1
6 3

1 2

+
26 16

35
5 2

–1 1
6 3 3 2

+
28 23 5

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 17/29

http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


m.p.: 265–267 °C. IR (KBr) ν: 2220, 1608, 1579, 1564, 1524, 1505, 1493, 1385, 1203, 1090,
836, 794, 745 cm ; H NMR (DMSO-d ) (δ, ppm): 2.23 (3H, s, CH ), 3.05 (6H, s, (CH ) N),
6.90–6.93 (2H, m, ArH), 7.36–7.40 (1H, m, ArH), 7.51–7.60 (4H, m, ArH), 7.67–7.69 (2H, m,
ArH), 7.96–7.98 (2H, m, ArH), 8.20 (2H, d, J = 8.0 Hz, ArH). HRMS [found: m/z 463.1576 (M );
calcd for C H ClN  M: 463.1564].

3-Methyl-1,6-diphenyl-4-(thiophen-2-yl)-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4z)

m.p.: 191–192 °C. IR (KBr) ν: 2223, 1574, 1558, 1527, 1506, 1487, 1433, 1412, 1349, 1196,
1118, 777, 758, 708 cm ; H NMR (DMSO-d ) (δ, ppm): 2.25 (3H, s, CH ), 7.38–7.44 (2H, m,
ArH), 7.59–7.64 (6H, m, ArH), 7.96–7.99 (2H, m, ArH), 8.03–8.05 (1H, m, ArH), 8.23 (2H, d, J =
8.4 Hz, ArH). C NMR (DMSO-d ) (δ, ppm): 14.82, 103.16, 114.58, 117.85, 121.53, 127.14,
128.40, 129.14, 129.88, 130.06, 130.74, 130.86, 131.78, 132.76, 138.15, 138.76, 144.34,
145.95, 150.10, 160.71. HRMS [found: m/z 392.1095 (M ); calcd for C H N S M: 392.1096].

1,3-Dimethyl-5-phenylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (4am)

m.p.: 177–178 °C. IR (KBr) ν: 1717, 1669, 1585, 1551, 1498, 1465, 1422, 1378, 1355, 1283,
1240, 1175, 1003, 844, 762, 719, 703 cm ; H NMR (DMSO-d ) (δ, ppm): 3.19 (3H, s, CH ),
3.62 (3H, s, CH ), 7.09 (1H, d, J = 4.8 Hz, ArH), 7.31–7.32 (2H, m, ArH), 7.40–7.42 (3H, m,
ArH), 8.67 (1H, d, J = 4.8 Hz, ArH).

Supporting Information

The Supporting Information is available free of charge at
https://pubs.acs.org/doi/10.1021/acsomega.1c02093.

Analytical and spectroscopic data and a copy of IR, H NMR, and C NMR spectra (4a–
4am) (PDF)

» ao1c02093_si_001.pdf (2.38 MB)

Terms & Conditions

Most electronic Supporting Information �les are available without a subscription to ACS Web
Editions. Such �les may be downloaded by article for research use (if there is a public use
license linked to the relevant article, that license may permit other uses). Permission may be
obtained from ACS for other uses through requests via the RightsLink permission system:
http://pubs.acs.org/page/copyright/permissions.html.

Author Information

–1 1
6 3 3 2

+

28 22
35

5

–1 1
6 3

13
6

+
24 16 4

–1 1
6 3

3

Jump To

1 13

Jump To

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 18/29

https://pubs.acs.org/doi/10.1021/acsomega.1c02093?goto=supporting-info
https://pubs.acs.org/doi/suppl/10.1021/acsomega.1c02093/suppl_file/ao1c02093_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acsomega.1c02093/suppl_file/ao1c02093_si_001.pdf
https://pubs.acs.org/page/copyright/permissions.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


Corresponding Author

Charansingh Gill - Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad 431004, Maharashtra, India; 

https://orcid.org/0000-0002-3419-8233; Email: chgill16@gmail.com

Authors

Chetan Jadhav - Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad 431004, Maharashtra, India

Amol Nipate - Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad 431004, Maharashtra, India

Asha Chate - Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad 431004, Maharashtra, India

Notes

The authors declare no competing �nancial interest.
(C.J.) This work is dedicated to my beloved parents.

Acknowledgments

Author C.K.J. is very much thankful to the Council for Scienti�c and Industrial Research
(CSIR), New Delhi, for the award senior research fellowship. The author is also grateful to the
Authority of the Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada University,
Aurangabad- 431004, India, for providing the laboratory facility. We are also thankful to SAIF,
CSIR-CDRI, Lucknow, and BITS-Pilani, India, for providing spectral analysis data.

References

This article references 55 other publications.

1. Gras, M.; Duclos, L.; Schaeffer, N.; Mogilireddy, V.; Svecova, L.; Chaânet, E.; Billard, I.; Papaiconomou, N. A

Comparison of Cobalt and Platinum Extraction in Hydrophobic and Hydrophilic Ionic Liquids: Implication for

Proton Exchange Membrane Fuel Cell Recycling. ACS Sustainable Chem. Eng. 2020, 8, 15865– 15874,

 DOI: 10.1021/acssuschemeng.0c04263

2. Kachoosangi, R. T.; Musameh, M. M.; Abu-Yousef, I.; Yousef, J. M.; Kanan, S. M.; Xiao, L.; Davies, S. G.; Russell,

A.; Compton, R. G. Carbon Nanotube–Ionic Liquid Composite Sensors and Biosensors. Anal. Chem. 2009, 81,

435– 442,  DOI: 10.1021/ac801853r

Jump To

Jump To

| Google Scholar

| Google Scholar

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 19/29

https://orcid.org/0000-0002-3419-8233
mailto:chgill16@gmail.com
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D8%26publication_year%3D2020%26pages%3D15865-15874%26journal%3DACS%2BSustainable%2BChem.%2BEng.%26author%3DM.%2BGras%26author%3DL.%2BDuclos%26author%3DN.%2BSchaeffer%26author%3DV.%2BMogilireddy%26author%3DL.%2BSvecova%26author%3DE.%2BCha%25C3%25A2net%26author%3DI.%2BBillard%26author%3DN.%2BPapaiconomou%26title%3DA%2BComparison%2Bof%2BCobalt%2Band%2BPlatinum%2BExtraction%2Bin%2BHydrophobic%2Band%2BHydrophilic%2BIonic%2BLiquids%253A%2BImplication%2Bfor%2BProton%2BExchange%2BMembrane%2BFuel%2BCell%2BRecycling%26doi%3D10.1021%252Facssuschemeng.0c04263&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Facssuschemeng.0c04263&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D81%26publication_year%3D2009%26pages%3D435-442%26journal%3DAnal.%2BChem.%26author%3DR.%2BT.%2BKachoosangi%26author%3DM.%2BM.%2BMusameh%26author%3DI.%2BAbu-Yousef%26author%3DJ.%2BM.%2BYousef%26author%3DS.%2BM.%2BKanan%26author%3DL.%2BXiao%26author%3DS.%2BG.%2BDavies%26author%3DA.%2BRussell%26author%3DR.%2BG.%2BCompton%26title%3DCarbon%2BNanotube%25E2%2580%2593Ionic%2BLiquid%2BComposite%2BSensors%2Band%2BBiosensors%26doi%3D10.1021%252Fac801853r&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fac801853r&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


3. Qi, H.; Ren, Y.; Guo, S.; Wang, Y.; Li, S.; Hu, Y.; Yan, F. High-Voltage Resistant Ionic Liquids for Lithium-Ion

Batteries. ACS Appl. Mater. Interfaces 2020, 12, 591– 600,  DOI: 10.1021/acsami.9b16786

4. Yu, L.; Chen, G. Z. Ionic Liquid-Based Electrolytes for Supercapacitor and Supercapattery. Front. Chem. 2019,

7, 272– 215,  DOI: 10.3389/fchem.2019.00272

5. Cohen, I. Scaling and Transition Structure Dependence on the Fluid Viscosity Ratio in the Selective Withdrawal

Transition. Phys. Rev. E 2004, 70, 026302  DOI: 10.1103/PhysRevE.70.026302

6. Scott, M. P.; Brazel, C. S.; Benton, M. G.; Mays, J. W.; Holbrey, J. D.; Rogers, R. D. Application of Ionic Liquids as

Plasticizers for Poly(Methyl Methacrylate). Chem. Commun. 2002, 2, 1370– 1371,  DOI: 10.1039/B204316P

7. Ghandi, K. A Review of Ionic Liquids, Their Limits and Applications. Green Sustainable Chem. 2014, 04, 44–

53,  DOI: 10.4236/gsc.2014.41008

8. Jadhav, C. K.; Nipate, A. S.; Chate, A. V.; Songire, V. D.; Patil, A. P.; Gill, C. H. E�cient Rapid Access to Biginelli for

the Multicomponent Synthesis of 1,2,3,4-Tetrahydropyrimidines in Room-Temperature Diisopropyl Ethyl

Ammonium Acetate. ACS Omega 2019, 4, 22313– 22324,  DOI: 10.1021/acsomega.9b02286

9. Jadhav, C. K.; Nipate, A. S.; Chate, A. V.; Dofe, V. S.; Sangshetti, J. N.; Khedkar, V. M.; Gill, C. H. Rapid

Construction of Substituted Dihydrothiophene Ureidoformamides at Room Temperature Using Diisopropyl Ethyl

Ammonium Acetate: A Green Perspective. ACS Omega 2020, 5, 29055– 29067,

 DOI: 10.1021/acsomega.0c03575

10. Chiappe, C.; Malvaldi, M.; Pomelli, C. S. The Solvent Effect on the Diels–Alder Reaction in Ionic Liquids:

Multiparameter Linear Solvation Energy Relationships and Theoretical Analysis. Green Chem. 2010, 12, 1330,

 DOI: 10.1039/c0gc00074d

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 20/29

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D12%26publication_year%3D2020%26pages%3D591-600%26journal%3DACS%2BAppl.%2BMater.%2BInterfaces%26author%3DH.%2BQi%26author%3DY.%2BRen%26author%3DS.%2BGuo%26author%3DY.%2BWang%26author%3DS.%2BLi%26author%3DY.%2BHu%26author%3DF.%2BYan%26title%3DHigh-Voltage%2BResistant%2BIonic%2BLiquids%2Bfor%2BLithium-Ion%2BBatteries%26doi%3D10.1021%252Facsami.9b16786&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Facsami.9b16786&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D7%26publication_year%3D2019%26pages%3D272-215%26journal%3DFront.%2BChem.%26author%3DL.%2BYu%26author%3DG.%2BZ.%2BChen%26title%3DIonic%2BLiquid-Based%2BElectrolytes%2Bfor%2BSupercapacitor%2Band%2BSupercapattery%26doi%3D10.3389%252Ffchem.2019.00272&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.3389%2Ffchem.2019.00272&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D70%26publication_year%3D2004%26journal%3DPhys.%2BRev.%2BE%26author%3DI.%2BCohen%26title%3DScaling%2Band%2BTransition%2BStructure%2BDependence%2Bon%2Bthe%2BFluid%2BViscosity%2BRatio%2Bin%2Bthe%2BSelective%2BWithdrawal%2BTransition%26doi%3D10.1103%252FPhysRevE.70.026302&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1103%2FPhysRevE.70.026302&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2%26publication_year%3D2002%26pages%3D1370-1371%26journal%3DChem.%2BCommun.%26author%3DM.%2BP.%2BScott%26author%3DC.%2BS.%2BBrazel%26author%3DM.%2BG.%2BBenton%26author%3DJ.%2BW.%2BMays%26author%3DJ.%2BD.%2BHolbrey%26author%3DR.%2BD.%2BRogers%26title%3DApplication%2Bof%2BIonic%2BLiquids%2Bas%2BPlasticizers%2Bfor%2BPoly%2528Methyl%2BMethacrylate%2529%26doi%3D10.1039%252FB204316P&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2FB204316P&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D04%26publication_year%3D2014%26pages%3D44-53%26journal%3DGreen%2BSustainable%2BChem.%26author%3DK.%2BGhandi%26title%3DA%2BReview%2Bof%2BIonic%2BLiquids%252C%2BTheir%2BLimits%2Band%2BApplications%26doi%3D10.4236%252Fgsc.2014.41008&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.4236%2Fgsc.2014.41008&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D4%26publication_year%3D2019%26pages%3D22313-22324%26journal%3DACS%2BOmega%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BS.%2BNipate%26author%3DA.%2BV.%2BChate%26author%3DV.%2BD.%2BSongire%26author%3DA.%2BP.%2BPatil%26author%3DC.%2BH.%2BGill%26title%3DEfficient%2BRapid%2BAccess%2Bto%2BBiginelli%2Bfor%2Bthe%2BMulticomponent%2BSynthesis%2Bof%2B1%252C2%252C3%252C4-Tetrahydropyrimidines%2Bin%2BRoom-Temperature%2BDiisopropyl%2BEthyl%2BAmmonium%2BAcetate%26doi%3D10.1021%252Facsomega.9b02286&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Facsomega.9b02286&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D5%26publication_year%3D2020%26pages%3D29055-29067%26journal%3DACS%2BOmega%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BS.%2BNipate%26author%3DA.%2BV.%2BChate%26author%3DV.%2BS.%2BDofe%26author%3DJ.%2BN.%2BSangshetti%26author%3DV.%2BM.%2BKhedkar%26author%3DC.%2BH.%2BGill%26title%3DRapid%2BConstruction%2Bof%2BSubstituted%2BDihydrothiophene%2BUreidoformamides%2Bat%2BRoom%2BTemperature%2BUsing%2BDiisopropyl%2BEthyl%2BAmmonium%2BAcetate%253A%2BA%2BGreen%2BPerspective%26doi%3D10.1021%252Facsomega.0c03575&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Facsomega.0c03575&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D12%26publication_year%3D2010%26pages%3D1330%26journal%3DGreen%2BChem.%26author%3DC.%2BChiappe%26author%3DM.%2BMalvaldi%26author%3DC.%2BS.%2BPomelli%26title%3DThe%2BSolvent%2BEffect%2Bon%2Bthe%2BDiels%25E2%2580%2593Alder%2BReaction%2Bin%2BIonic%2BLiquids%253A%2BMultiparameter%2BLinear%2BSolvation%2BEnergy%2BRelationships%2Band%2BTheoretical%2BAnalysis%26doi%3D10.1039%252Fc0gc00074d&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2Fc0gc00074d&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


11. Taheri, A.; Lai, B.; Cheng, C.; Gu, Y. Brønsted Acid Ionic Liquid-Catalyzed Reductive Friedel–Crafts Alkylation

of Indoles and Cyclic Ketones without Using an External Reductant. Green Chem. 2015, 17, 812– 816,

 DOI: 10.1039/C4GC01299B

12. Gholap, A. R.; Venkatesan, K.; Daniel, T.; Lahoti, R. J.; Srinivasan, K. V. Ionic Liquid Promoted Novel and

E�cient One Pot Synthesis of 3,4-Dihydropyrimidin-2-(1H)-Ones at Ambient Temperature under Ultrasound

Irradiation. Green Chem. 2004, 6, 147,  DOI: 10.1039/b314015f

13. Gui, J.; Deng, Y.; Hu, Z.; Sun, Z. A Novel Task-Speci�c Ionic Liquid for Beckmann Rearrangement: A Simple

and Effective Way for Product Separation. Tetrahedron Lett. 2004, 45, 2681– 2683,

 DOI: 10.1016/j.tetlet.2004.01.131

14. Karimi, B.; Enders, D. New N-Heterocyclic Carbene Palladium Complex/Ionic Liquid Matrix Immobilized on

Silica: Application as Recoverable Catalyst for the Heck Reaction. Org. Lett. 2006, 8, 1237– 1240,

 DOI: 10.1021/ol060129z

15. Zhang, Y.; Zhu, A.; Li, Q.; Li, L.; Zhao, Y.; Wang, J. Cholinium Ionic Liquids as Cheap and Reusable Catalysts for

the Synthesis of Coumarins via Pechmann Reaction under Solvent-Free Conditions. RSC Adv. 2014, 4, 22946–

22950,  DOI: 10.1039/C4RA02227K

16. Eminov, S.; Wilton-Ely, J. D. E. T.; Hallett, J. P. Highly Selective and Near-Quantitative Conversion of Fructose

to 5-Hydroxymethylfurfural Using Mildly Acidic Ionic Liquids. ACS Sustainable Chem. Eng. 2014, 2, 978– 981,

 DOI: 10.1021/sc400553q

17. Siddiqui, Z. N.; Khan, K. [Et NH][HSO ]-Catalyzed E�cient, Eco-Friendly, and Sustainable Synthesis of

Quinoline Derivatives via Knoevenagel Condensation. ACS Sustainable Chem. Eng. 2014, 2, 1187– 1194,

 DOI: 10.1021/sc500023q

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

3 4This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 21/29

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D17%26publication_year%3D2015%26pages%3D812-816%26journal%3DGreen%2BChem.%26author%3DA.%2BTaheri%26author%3DB.%2BLai%26author%3DC.%2BCheng%26author%3DY.%2BGu%26title%3DBr%25C3%25B8nsted%2BAcid%2BIonic%2BLiquid-Catalyzed%2BReductive%2BFriedel%25E2%2580%2593Crafts%2BAlkylation%2Bof%2BIndoles%2Band%2BCyclic%2BKetones%2Bwithout%2BUsing%2Ban%2BExternal%2BReductant%26doi%3D10.1039%252FC4GC01299B&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2FC4GC01299B&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D2004%26pages%3D147%26journal%3DGreen%2BChem.%26author%3DA.%2BR.%2BGholap%26author%3DK.%2BVenkatesan%26author%3DT.%2BDaniel%26author%3DR.%2BJ.%2BLahoti%26author%3DK.%2BV.%2BSrinivasan%26title%3DIonic%2BLiquid%2BPromoted%2BNovel%2Band%2BEfficient%2BOne%2BPot%2BSynthesis%2Bof%2B3%252C4-Dihydropyrimidin-2-%25281H%2529-Ones%2Bat%2BAmbient%2BTemperature%2Bunder%2BUltrasound%2BIrradiation%26doi%3D10.1039%252Fb314015f&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2Fb314015f&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D45%26publication_year%3D2004%26pages%3D2681-2683%26journal%3DTetrahedron%2BLett.%26author%3DJ.%2BGui%26author%3DY.%2BDeng%26author%3DZ.%2BHu%26author%3DZ.%2BSun%26title%3DA%2BNovel%2BTask-Specific%2BIonic%2BLiquid%2Bfor%2BBeckmann%2BRearrangement%253A%2BA%2BSimple%2Band%2BEffective%2BWay%2Bfor%2BProduct%2BSeparation%26doi%3D10.1016%252Fj.tetlet.2004.01.131&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.tetlet.2004.01.131&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D8%26publication_year%3D2006%26pages%3D1237-1240%26journal%3DOrg.%2BLett.%26author%3DB.%2BKarimi%26author%3DD.%2BEnders%26title%3DNew%2BN-Heterocyclic%2BCarbene%2BPalladium%2BComplex%252FIonic%2BLiquid%2BMatrix%2BImmobilized%2Bon%2BSilica%253A%2BApplication%2Bas%2BRecoverable%2BCatalyst%2Bfor%2Bthe%2BHeck%2BReaction%26doi%3D10.1021%252Fol060129z&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fol060129z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D4%26publication_year%3D2014%26pages%3D22946-22950%26journal%3DRSC%2BAdv.%26author%3DY.%2BZhang%26author%3DA.%2BZhu%26author%3DQ.%2BLi%26author%3DL.%2BLi%26author%3DY.%2BZhao%26author%3DJ.%2BWang%26title%3DCholinium%2BIonic%2BLiquids%2Bas%2BCheap%2Band%2BReusable%2BCatalysts%2Bfor%2Bthe%2BSynthesis%2Bof%2BCoumarins%2Bvia%2BPechmann%2BReaction%2Bunder%2BSolvent-Free%2BConditions%26doi%3D10.1039%252FC4RA02227K&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2FC4RA02227K&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2%26publication_year%3D2014%26pages%3D978-981%26journal%3DACS%2BSustainable%2BChem.%2BEng.%26author%3DS.%2BEminov%26author%3DJ.%2BD.%2BE.%2BT.%2BWilton-Ely%26author%3DJ.%2BP.%2BHallett%26title%3DHighly%2BSelective%2Band%2BNear-Quantitative%2BConversion%2Bof%2BFructose%2Bto%2B5-Hydroxymethylfurfural%2BUsing%2BMildly%2BAcidic%2BIonic%2BLiquids%26doi%3D10.1021%252Fsc400553q&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fsc400553q&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


18. Earle, M. J.; Seddon, K. R. Ionic Liquids. Green Solvents for the Future. Pure Appl. Chem. 2000, 72, 1391–

1398,  DOI: 10.1351/pac200072071391

19. Zhang, S.; Sun, J.; Zhang, X.; Xin, J.; Miao, Q.; Wang, J. Ionic Liquid-Based Green Processes for Energy

Production. Chem. Soc. Rev. 2014, 43, 7838– 7869,  DOI: 10.1039/C3CS60409H

20. Vekariya, R. L. A Review of Ionic Liquids: Applications towards Catalytic Organic Transformations. J. Mol. Liq.

2017, 227, 44– 60,  DOI: 10.1016/j.molliq.2016.11.123

21. Muthayala, M. K.; Chhikara, B. S.; Parang, K.; Kumar, A. Ionic Liquid-Supported Synthesis of Sulfonamides

and Carboxamides. ACS Comb. Sci. 2012, 14, 60– 65,  DOI: 10.1021/co200149m

22. Wang, X.-S.; Sheng, J.; Lu, L.; Yang, K.; Li, Y.-L. Combinatorial Synthesis of 3-Arylideneaminoquinazolin-4(1 H

)-One Derivatives Catalyzed by Iodine in Ionic Liquids. ACS Comb. Sci. 2011, 13, 196– 199,

 DOI: 10.1021/co1000713

23. Padvi, S. A.; Tayade, Y. A.; Wagh, Y. B.; Dalal, D. S. [Bmim]OH: An E�cient Catalyst for the Synthesis of Mono

and Bis Spirooxindole Derivatives in Ethanol at Room Temperature. Chin. Chem. Lett. 2016, 27, 714– 720,

 DOI: 10.1016/j.cclet.2016.01.016

24. Huang, Z.; Hu, Y.; Zhou, Y.; Shi, D. E�cient One-Pot Three-Component Synthesis of Fused Pyridine Derivatives

in Ionic Liquid. ACS Comb. Sci. 2011, 13, 45– 49,  DOI: 10.1021/co1000162

25. Polo, E.; Ferrer-Pertuz, K.; Trilleras, J.; Quiroga, J.; Gutiérrez, M. Microwave-Assisted One-Pot Synthesis in

Water of Carbonylpyrazolo[3,4-b]Pyridine Derivatives Catalyzed by InCl 3 and Sonochemical Assisted

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar
This website uses cookies to improve your user experience. By continuing to use the site, you are accepting

our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 22/29

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2%26publication_year%3D2014%26pages%3D1187-1194%26journal%3DACS%2BSustainable%2BChem.%2BEng.%26author%3DZ.%2BN.%2BSiddiqui%26author%3DK.%2BKhan%26title%3D%255BEt3NH%255D%255BHSO4%255D-Catalyzed%2BEfficient%252C%2BEco-Friendly%252C%2Band%2BSustainable%2BSynthesis%2Bof%2BQuinoline%2BDerivatives%2Bvia%2BKnoevenagel%2BCondensation%26doi%3D10.1021%252Fsc500023q&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fsc500023q&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D72%26publication_year%3D2000%26pages%3D1391-1398%26journal%3DPure%2BAppl.%2BChem.%26author%3DM.%2BJ.%2BEarle%26author%3DK.%2BR.%2BSeddon%26title%3DIonic%2BLiquids.%2BGreen%2BSolvents%2Bfor%2Bthe%2BFuture%26doi%3D10.1351%252Fpac200072071391&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1351%2Fpac200072071391&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D43%26publication_year%3D2014%26pages%3D7838-7869%26journal%3DChem.%2BSoc.%2BRev.%26author%3DS.%2BZhang%26author%3DJ.%2BSun%26author%3DX.%2BZhang%26author%3DJ.%2BXin%26author%3DQ.%2BMiao%26author%3DJ.%2BWang%26title%3DIonic%2BLiquid-Based%2BGreen%2BProcesses%2Bfor%2BEnergy%2BProduction%26doi%3D10.1039%252FC3CS60409H&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2FC3CS60409H&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D227%26publication_year%3D2017%26pages%3D44-60%26journal%3DJ.%2BMol.%2BLiq.%26author%3DR.%2BL.%2BVekariya%26title%3DA%2BReview%2Bof%2BIonic%2BLiquids%253A%2BApplications%2Btowards%2BCatalytic%2BOrganic%2BTransformations%26doi%3D10.1016%252Fj.molliq.2016.11.123&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.molliq.2016.11.123&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D14%26publication_year%3D2012%26pages%3D60-65%26journal%3DACS%2BComb.%2BSci.%26author%3DM.%2BK.%2BMuthayala%26author%3DB.%2BS.%2BChhikara%26author%3DK.%2BParang%26author%3DA.%2BKumar%26title%3DIonic%2BLiquid-Supported%2BSynthesis%2Bof%2BSulfonamides%2Band%2BCarboxamides%26doi%3D10.1021%252Fco200149m&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fco200149m&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2011%26pages%3D196-199%26journal%3DACS%2BComb.%2BSci.%26author%3DX.-S.%2BWang%26author%3DJ.%2BSheng%26author%3DL.%2BLu%26author%3DK.%2BYang%26author%3DY.-L.%2BLi%26title%3DCombinatorial%2BSynthesis%2Bof%2B3-Arylideneaminoquinazolin-4%25281%2BH%2B%2529-One%2BDerivatives%2BCatalyzed%2Bby%2BIodine%2Bin%2BIonic%2BLiquids%26doi%3D10.1021%252Fco1000713&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fco1000713&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D27%26publication_year%3D2016%26pages%3D714-720%26journal%3DChin.%2BChem.%2BLett.%26author%3DS.%2BA.%2BPadvi%26author%3DY.%2BA.%2BTayade%26author%3DY.%2BB.%2BWagh%26author%3DD.%2BS.%2BDalal%26title%3D%255BBmim%255DOH%253A%2BAn%2BEfficient%2BCatalyst%2Bfor%2Bthe%2BSynthesis%2Bof%2BMono%2Band%2BBis%2BSpirooxindole%2BDerivatives%2Bin%2BEthanol%2Bat%2BRoom%2BTemperature%26doi%3D10.1016%252Fj.cclet.2016.01.016&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.cclet.2016.01.016&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2011%26pages%3D45-49%26journal%3DACS%2BComb.%2BSci.%26author%3DZ.%2BHuang%26author%3DY.%2BHu%26author%3DY.%2BZhou%26author%3DD.%2BShi%26title%3DEfficient%2BOne-Pot%2BThree-Component%2BSynthesis%2Bof%2BFused%2BPyridine%2BDerivatives%2Bin%2BIonic%2BLiquid%26doi%3D10.1021%252Fco1000162&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fco1000162&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


Condensation with Aldehydes to Obtain New Chalcone Derivatives Containing the Pyrazolopyridinic Moiety. RSC

Adv. 2017, 7, 50044– 50055,  DOI: 10.1039/C7RA10127A

26. Reguera, L.; Rivera, D. G. Multicomponent Reaction Toolbox for Peptide Macrocyclization and Stapling.

Chem. Rev. 2019, 119, 9836– 9860,  DOI: 10.1021/acs.chemrev.8b00744

27. Rotstein, B. H.; Zaretsky, S.; Rai, V.; Yudin, A. K. Small Heterocycles in Multicomponent Reactions. Chem. Rev.

2014, 114, 8323– 8359,  DOI: 10.1021/cr400615v

28. Jiang, B.; Rajale, T.; Wever, W.; Tu, S.-J.; Li, G. Multicomponent Reactions for the Synthesis of Heterocycles.

Chem. - Asian J. 2010, 5, 2318– 2335,  DOI: 10.1002/asia.201000310

29. Sunderhaus, J. D.; Martin, S. F. Applications of Multicomponent Reactions to the Synthesis of Diverse

Heterocyclic Scaffolds. Chem. Eur. J. 2009, 15, 1300– 1308,  DOI: 10.1002/chem.200802140

30. Himmler, S.; König, A.; Wasserscheid, P. Synthesis of [EMIM]OH via Bipolar Membrane Electrodialysis –

Precursor Production for the Combinatorial Synthesis of [EMIM]-Based Ionic Liquids. Green Chem. 2007, 9, 935,

 DOI: 10.1039/b617498a

31. Abdel Reheim, M. A. M.; Abdel Ha�z, I. S.; Elian, M. A. Pyrimidinethione as a Building Block in Heterocyclic

Synthesis: Synthesis of Pyrano[2,3-d]Pyrimidine, Chromeno[2,3-d]Pyrimidine, Pyrido[3′,2′:5,6]Pyrano[2,3-b]Pyridine,

and Pyrimido[5′,4′:5,6]Pyrano[2,3-d]Pyrimidine Derivatives. Heterocycl. Commun. 2016, 22, 311– 317

32. Cioc, R. C.; Ruijter, E.; Orru, R. V. A. Multicomponent Reactions: Advanced Tools for Sustainable Organic

Synthesis. Green Chem. 2014, 16, 2958– 2975,  DOI: 10.1039/C4GC00013G

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 23/29

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D7%26publication_year%3D2017%26pages%3D50044-50055%26journal%3DRSC%2BAdv.%26author%3DE.%2BPolo%26author%3DK.%2BFerrer-Pertuz%26author%3DJ.%2BTrilleras%26author%3DJ.%2BQuiroga%26author%3DM.%2BGuti%25C3%25A9rrez%26title%3DMicrowave-Assisted%2BOne-Pot%2BSynthesis%2Bin%2BWater%2Bof%2BCarbonylpyrazolo%255B3%252C4-b%255DPyridine%2BDerivatives%2BCatalyzed%2Bby%2BInCl%2B3%2Band%2BSonochemical%2BAssisted%2BCondensation%2Bwith%2BAldehydes%2Bto%2BObtain%2BNew%2BChalcone%2BDerivatives%2BContaining%2Bthe%2BPyrazolopyridinic%2BMoiety%26doi%3D10.1039%252FC7RA10127A&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2FC7RA10127A&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D119%26publication_year%3D2019%26pages%3D9836-9860%26journal%3DChem.%2BRev.%26author%3DL.%2BReguera%26author%3DD.%2BG.%2BRivera%26title%3DMulticomponent%2BReaction%2BToolbox%2Bfor%2BPeptide%2BMacrocyclization%2Band%2BStapling%26doi%3D10.1021%252Facs.chemrev.8b00744&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Facs.chemrev.8b00744&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D114%26publication_year%3D2014%26pages%3D8323-8359%26journal%3DChem.%2BRev.%26author%3DB.%2BH.%2BRotstein%26author%3DS.%2BZaretsky%26author%3DV.%2BRai%26author%3DA.%2BK.%2BYudin%26title%3DSmall%2BHeterocycles%2Bin%2BMulticomponent%2BReactions%26doi%3D10.1021%252Fcr400615v&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fcr400615v&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D5%26publication_year%3D2010%26pages%3D2318-2335%26journal%3DChem.%2B-%2BAsian%2BJ.%26author%3DB.%2BJiang%26author%3DT.%2BRajale%26author%3DW.%2BWever%26author%3DS.-J.%2BTu%26author%3DG.%2BLi%26title%3DMulticomponent%2BReactions%2Bfor%2Bthe%2BSynthesis%2Bof%2BHeterocycles%26doi%3D10.1002%252Fasia.201000310&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fasia.201000310&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D15%26publication_year%3D2009%26pages%3D1300-1308%26journal%3DChem.%2BEur.%2BJ.%26author%3DJ.%2BD.%2BSunderhaus%26author%3DS.%2BF.%2BMartin%26title%3DApplications%2Bof%2BMulticomponent%2BReactions%2Bto%2Bthe%2BSynthesis%2Bof%2BDiverse%2BHeterocyclic%2BScaffolds%26doi%3D10.1002%252Fchem.200802140&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fchem.200802140&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D9%26publication_year%3D2007%26pages%3D935%26journal%3DGreen%2BChem.%26author%3DS.%2BHimmler%26author%3DA.%2BK%25C3%25B6nig%26author%3DP.%2BWasserscheid%26title%3DSynthesis%2Bof%2B%255BEMIM%255DOH%2Bvia%2BBipolar%2BMembrane%2BElectrodialysis%2B%25E2%2580%2593%2BPrecursor%2BProduction%2Bfor%2Bthe%2BCombinatorial%2BSynthesis%2Bof%2B%255BEMIM%255D-Based%2BIonic%2BLiquids%26doi%3D10.1039%252Fb617498a&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2Fb617498a&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D22%26publication_year%3D2016%26pages%3D311-317%26journal%3DHeterocycl.%2BCommun.%26author%3DM.%2BA.%2BM.%2BAbdel%250AReheim%26author%3DI.%2BS.%2BAbdel%2BHafiz%26author%3DM.%2BA.%2BElian%26title%3DPyrimidinethione%2Bas%2Ba%2BBuilding%2BBlock%2Bin%2BHeterocyclic%2BSynthesis%253A%2BSynthesis%2Bof%2BPyrano%255B2%252C3-d%255DPyrimidine%252C%2BChromeno%255B2%252C3-d%255DPyrimidine%252C%2BPyrido%255B3%25E2%2580%25B2%252C2%25E2%2580%25B2%253A5%252C6%255DPyrano%255B2%252C3-b%255DPyridine%252C%2Band%2BPyrimido%255B5%25E2%2580%25B2%252C4%25E2%2580%25B2%253A5%252C6%255DPyrano%255B2%252C3-d%255DPyrimidine%2BDerivatives&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1515%2Fhc-2016-0039&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D16%26publication_year%3D2014%26pages%3D2958-2975%26journal%3DGreen%2BChem.%26author%3DR.%2BC.%2BCioc%26author%3DE.%2BRuijter%26author%3DR.%2BV.%2BA.%2BOrru%26title%3DMulticomponent%2BReactions%253A%2BAdvanced%2BTools%2Bfor%2BSustainable%2BOrganic%2BSynthesis%26doi%3D10.1039%252FC4GC00013G&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2FC4GC00013G&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


33. Gu, Y. Multicomponent Reactions in Unconventional Solvents: State of the Art. Green Chem. 2012, 14, 2091,

 DOI: 10.1039/c2gc35635j

34. Wang, X.-G.; Li, Y.; Liu, H.-C.; Zhang, B.-S.; Gou, X.-Y.; Wang, Q.; Ma, J.-W.; Liang, Y.-M. Three-Component

Ruthenium-Catalyzed Direct Meta- Selective C–H Activation of Arenes: A New Approach to the Alkylarylation of

Alkenes. J. Am. Chem. Soc. 2019, 141, 13914– 13922,  DOI: 10.1021/jacs.9b06608

35. van Vliet, K. M.; Polak, L. H.; Siegler, M. A.; van der Vlugt, J. I.; Guerra, C. F.; de Bruin, B. E�cient Copper-

Catalyzed Multicomponent Synthesis of N- Acyl Amidines via Acyl Nitrenes. J. Am. Chem. Soc. 2019, 141,

15240– 15249,  DOI: 10.1021/jacs.9b07140

36. Karrouchi, K.; Radi, S.; Ramli, Y.; Taou�k, J.; Mabkhot, Y.; Al-aizari, F.; Ansar, M. Synthesis and Pharmacological

Activities of Pyrazole Derivatives: A Review. Molecules 2018, 23, 134,  DOI: 10.3390/molecules23010134

37. Bekhit, A. A.; Ashour, H. M. A.; Guemei, A. A. Novel Pyrazole Derivatives as Potential Promising Anti-

In�ammatory Antimicrobial Agents. Arch. Pharm. 2005, 338, 167– 174,  DOI: 10.1002/ardp.200400940

38. Abdel-Aziz, M.; Abuo-Rahma, G. E.-D. A.; Hassan, A. A. Synthesis of Novel Pyrazole Derivatives and Evaluation

of Their Antidepressant and Anticonvulsant Activities. Eur. J. Med. Chem. 2009, 44, 3480– 3487,

 DOI: 10.1016/j.ejmech.2009.01.032

39. Xu, Z.; Gao, C.; Ren, Q.-C.; Song, X.-F.; Feng, L.-S.; Lv, Z.-S. Recent Advances of Pyrazole-Containing

Derivatives as Anti-Tubercular Agents. Eur. J. Med. Chem. 2017, 139, 429– 440,

 DOI: 10.1016/j.ejmech.2017.07.059

40. Wang, J.-X.; Zhu, Z.-R.; Bai, F.-Y.; Wang, X.-Y.; Zhang, X.-X.; Xing, Y.-H. Molecular Design and the Optimum

Synthetic Route of the Compounds with Multi-Pyrazole and Its Derivatives and the Potential Application in

Antibacterial Agents. Polyhedron 2015, 99, 59– 70,  DOI: 10.1016/j.poly.2015.06.020

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 24/29

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D14%26publication_year%3D2012%26pages%3D2091%26journal%3DGreen%2BChem.%26author%3DY.%2BGu%26title%3DMulticomponent%2BReactions%2Bin%2BUnconventional%2BSolvents%253A%2BState%2Bof%2Bthe%2BArt%26doi%3D10.1039%252Fc2gc35635j&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2Fc2gc35635j&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D141%26publication_year%3D2019%26pages%3D13914-13922%26journal%3DJ.%2BAm.%2BChem.%2BSoc.%26author%3DX.-G.%2BWang%26author%3DY.%2BLi%26author%3DH.-C.%2BLiu%26author%3DB.-S.%2BZhang%26author%3DX.-Y.%2BGou%26author%3DQ.%2BWang%26author%3DJ.-W.%2BMa%26author%3DY.-M.%2BLiang%26title%3DThree-Component%2BRuthenium-Catalyzed%2BDirect%2BMeta-%2BSelective%2BC%25E2%2580%2593H%2BActivation%2Bof%2BArenes%253A%2BA%2BNew%2BApproach%2Bto%2Bthe%2BAlkylarylation%2Bof%2BAlkenes%26doi%3D10.1021%252Fjacs.9b06608&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fjacs.9b06608&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D141%26publication_year%3D2019%26pages%3D15240-15249%26journal%3DJ.%2BAm.%2BChem.%2BSoc.%26author%3DK.%2BM.%2Bvan%250AVliet%26author%3DL.%2BH.%2BPolak%26author%3DM.%2BA.%2BSiegler%26author%3DJ.%2BI.%2Bvan%2Bder%250AVlugt%26author%3DC.%2BF.%2BGuerra%26author%3DB.%2Bde%2BBruin%26title%3DEfficient%2BCopper-Catalyzed%2BMulticomponent%2BSynthesis%2Bof%2BN-%2BAcyl%2BAmidines%2Bvia%2BAcyl%2BNitrenes%26doi%3D10.1021%252Fjacs.9b07140&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fjacs.9b07140&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D23%26publication_year%3D2018%26pages%3D134%26journal%3DMolecules%26author%3DK.%2BKarrouchi%26author%3DS.%2BRadi%26author%3DY.%2BRamli%26author%3DJ.%2BTaoufik%26author%3DY.%2BMabkhot%26author%3DF.%2BAl-aizari%26author%3DM.%2BAnsar%26title%3DSynthesis%2Band%2BPharmacological%2BActivities%2Bof%2BPyrazole%2BDerivatives%253A%2BA%2BReview%26doi%3D10.3390%252Fmolecules23010134&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.3390%2Fmolecules23010134&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D338%26publication_year%3D2005%26pages%3D167-174%26journal%3DArch.%2BPharm.%26author%3DA.%2BA.%2BBekhit%26author%3DH.%2BM.%2BA.%2BAshour%26author%3DA.%2BA.%2BGuemei%26title%3DNovel%2BPyrazole%2BDerivatives%2Bas%2BPotential%2BPromising%2BAnti-Inflammatory%2BAntimicrobial%2BAgents%26doi%3D10.1002%252Fardp.200400940&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fardp.200400940&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D44%26publication_year%3D2009%26pages%3D3480-3487%26journal%3DEur.%2BJ.%2BMed.%2BChem.%26author%3DM.%2BAbdel-Aziz%26author%3DG.%2BE.-D.%2BA.%2BAbuo-Rahma%26author%3DA.%2BA.%2BHassan%26title%3DSynthesis%2Bof%2BNovel%2BPyrazole%2BDerivatives%2Band%2BEvaluation%2Bof%2BTheir%2BAntidepressant%2Band%2BAnticonvulsant%2BActivities%26doi%3D10.1016%252Fj.ejmech.2009.01.032&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.ejmech.2009.01.032&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D139%26publication_year%3D2017%26pages%3D429-440%26journal%3DEur.%2BJ.%2BMed.%2BChem.%26author%3DZ.%2BXu%26author%3DC.%2BGao%26author%3DQ.-C.%2BRen%26author%3DX.-F.%2BSong%26author%3DL.-S.%2BFeng%26author%3DZ.-S.%2BLv%26title%3DRecent%2BAdvances%2Bof%2BPyrazole-Containing%2BDerivatives%2Bas%2BAnti-Tubercular%2BAgents%26doi%3D10.1016%252Fj.ejmech.2017.07.059&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.ejmech.2017.07.059&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


41. Kees, K. L.; Fitzgerald, J. J.; Steiner, K. E.; Mattes, J. F.; Mihan, B.; Tosi, T.; Mondoro, D.; McCaleb, M. L. New

Potent Antihyperglycemic Agents in Db/Db Mice: Synthesis and Structure–Activity Relationship Studies of (4-

Substituted Benzyl)(Tri�uoromethyl)Pyrazoles and -Pyrazolones. J. Med. Chem. 1996, 39, 3920– 3928,

 DOI: 10.1021/jm960444z

42. Ansari, A.; Ali, A.; Asif, M.; Shamsuzzaman, S. Review: Biologically Active Pyrazole Derivatives. New J. Chem.

2017, 41, 16– 41,  DOI: 10.1039/C6NJ03181A

43. El Sayed, M. T.; Hussein, H. A. R.; Elebiary, N. M.; Hassan, G. S.; Elmessery, S. M.; Elsheakh, A. R.; Nayel, M.;

Abdel-Aziz, H. A. Tyrosine Kinase Inhibition Effects of Novel Pyrazolo[1,5-a]Pyrimidines and Pyrido[2,3-

d]Pyrimidines Ligand: Synthesis, Biological Screening and Molecular Modeling Studies. Bioorg. Chem. 2018, 78,

312– 323,  DOI: 10.1016/j.bioorg.2018.03.009

44. Nasr, M. N.; Gineinah, M. M. Pyrido [2, 3-d]Pyrimidines and Pyrimido[5′, 4′:5, 6]Pyrido[2, 3-d]Pyrimidines as

New Antiviral Agents: Synthesis and Biological Activity. Arch. Pharm. 2002, 335, 289,

 DOI: 10.1002/1521-4184(200208)335:6<289::AID-ARDP289>3.0.CO;2-Z

45. Quiroga, J.; Alvarado, M.; Insuasty, B.; Moreno, R.; Raviña, E.; Estevez, I.; De Almeida, S. R. H. Synthesis of 5-

Cyanopyrazolo[3,4- b ]Pyridines in the Reaction of 5-Amino-3-Methyl-1-Phenylpyrazole with Arylidene Derivatives

of Malonodinitrile and Ethyl Cyanoacetate. J. Heterocycl. Chem. 1999, 36, 1311– 1316,

 DOI: 10.1002/jhet.5570360533

46. Quiroga, J.; Cruz, S.; Insuasty, B.; Abonia, R.; Cobo, J.; Sánchez, A.; Nogueras, M.; Low, J. N. Synthesis and

Structural Analysis of 5-Cyanodihydropyrazolo [3, 4-b]Pyridines. J. Heterocycl. Chem. 2001, 38, 53– 60,

 DOI: 10.1002/jhet.5570380108

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google ScholarThis website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 25/29

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D99%26publication_year%3D2015%26pages%3D59-70%26journal%3DPolyhedron%26author%3DJ.-X.%2BWang%26author%3DZ.-R.%2BZhu%26author%3DF.-Y.%2BBai%26author%3DX.-Y.%2BWang%26author%3DX.-X.%2BZhang%26author%3DY.-H.%2BXing%26title%3DMolecular%2BDesign%2Band%2Bthe%2BOptimum%2BSynthetic%2BRoute%2Bof%2Bthe%2BCompounds%2Bwith%2BMulti-Pyrazole%2Band%2BIts%2BDerivatives%2Band%2Bthe%2BPotential%2BApplication%2Bin%2BAntibacterial%2BAgents%26doi%3D10.1016%252Fj.poly.2015.06.020&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.poly.2015.06.020&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D39%26publication_year%3D1996%26pages%3D3920-3928%26journal%3DJ.%2BMed.%2BChem.%26author%3DK.%2BL.%2BKees%26author%3DJ.%2BJ.%2BFitzgerald%26author%3DK.%2BE.%2BSteiner%26author%3DJ.%2BF.%2BMattes%26author%3DB.%2BMihan%26author%3DT.%2BTosi%26author%3DD.%2BMondoro%26author%3DM.%2BL.%2BMcCaleb%26title%3DNew%2BPotent%2BAntihyperglycemic%2BAgents%2Bin%2BDb%252FDb%2BMice%253A%2BSynthesis%2Band%2BStructure%25E2%2580%2593Activity%2BRelationship%2BStudies%2Bof%2B%25284-Substituted%2BBenzyl%2529%2528Trifluoromethyl%2529Pyrazoles%2Band%2B-Pyrazolones%26doi%3D10.1021%252Fjm960444z&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1021%2Fjm960444z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D41%26publication_year%3D2017%26pages%3D16-41%26journal%3DNew%2BJ.%2BChem.%26author%3DA.%2BAnsari%26author%3DA.%2BAli%26author%3DM.%2BAsif%26author%3DS.%2BShamsuzzaman%26title%3DReview%253A%2BBiologically%2BActive%2BPyrazole%2BDerivatives%26doi%3D10.1039%252FC6NJ03181A&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1039%2FC6NJ03181A&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D78%26publication_year%3D2018%26pages%3D312-323%26journal%3DBioorg.%2BChem.%26author%3DM.%2BT.%2BEl%250ASayed%26author%3DH.%2BA.%2BR.%2BHussein%26author%3DN.%2BM.%2BElebiary%26author%3DG.%2BS.%2BHassan%26author%3DS.%2BM.%2BElmessery%26author%3DA.%2BR.%2BElsheakh%26author%3DM.%2BNayel%26author%3DH.%2BA.%2BAbdel-Aziz%26title%3DTyrosine%2BKinase%2BInhibition%2BEffects%2Bof%2BNovel%2BPyrazolo%255B1%252C5-a%255DPyrimidines%2Band%2BPyrido%255B2%252C3-d%255DPyrimidines%2BLigand%253A%2BSynthesis%252C%2BBiological%2BScreening%2Band%2BMolecular%2BModeling%2BStudies%26doi%3D10.1016%252Fj.bioorg.2018.03.009&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.bioorg.2018.03.009&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D335%26publication_year%3D2002%26pages%3D289%26journal%3DArch.%2BPharm.%26author%3DM.%2BN.%2BNasr%26author%3DM.%2BM.%2BGineinah%26title%3DPyrido%2B%255B2%252C%2B3-d%255DPyrimidines%2Band%2BPyrimido%255B5%25E2%2580%25B2%252C%2B4%25E2%2580%25B2%253A5%252C%2B6%255DPyrido%255B2%252C%2B3-d%255DPyrimidines%2Bas%2BNew%2BAntiviral%2BAgents%253A%2BSynthesis%2Band%2BBiological%2BActivity%26doi%3D10.1002%252F1521-4184%2528200208%2529335%253A6%253C289%253A%253AAID-ARDP289%253E3.0.CO%253B2-Z&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2F1521-4184%28200208%29335%3A6%3C289%3A%3AAID-ARDP289%3E3.0.CO%3B2-Z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D36%26publication_year%3D1999%26pages%3D1311-1316%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DJ.%2BQuiroga%26author%3DM.%2BAlvarado%26author%3DB.%2BInsuasty%26author%3DR.%2BMoreno%26author%3DE.%2BRavi%25C3%25B1a%26author%3DI.%2BEstevez%26author%3DS.%2BR.%2BH.%2BDe%2BAlmeida%26title%3DSynthesis%2Bof%2B5-Cyanopyrazolo%255B3%252C4-%2Bb%2B%255DPyridines%2Bin%2Bthe%2BReaction%2Bof%2B5-Amino-3-Methyl-1-Phenylpyrazole%2Bwith%2BArylidene%2BDerivatives%2Bof%2BMalonodinitrile%2Band%2BEthyl%2BCyanoacetate%26doi%3D10.1002%252Fjhet.5570360533&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.5570360533&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D38%26publication_year%3D2001%26pages%3D53-60%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DJ.%2BQuiroga%26author%3DS.%2BCruz%26author%3DB.%2BInsuasty%26author%3DR.%2BAbonia%26author%3DJ.%2BCobo%26author%3DA.%2BS%25C3%25A1nchez%26author%3DM.%2BNogueras%26author%3DJ.%2BN.%2BLow%26title%3DSynthesis%2Band%2BStructural%2BAnalysis%2Bof%2B5-Cyanodihydropyrazolo%2B%255B3%252C%2B4-b%255DPyridines%26doi%3D10.1002%252Fjhet.5570380108&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.5570380108&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


47. Dofe, V. S.; Sarkate, A. P.; Shaikh, Z. M.; Jadhav, C. K.; Nipte, A. S.; Gill, C. H. Ultrasound-Assisted Synthesis of

Novel Pyrazole and Pyrimidine Derivatives as Antimicrobial Agents. J. Heterocycl. Chem. 2018, 55, 756– 762,

 DOI: 10.1002/jhet.3105

48. Chate, A. V.; Kamdi, S. P.; Bhagat, A. N.; Jadhav, C. K.; Nipte, A.; Sarkate, A. P.; Tiwari, S. V.; Gill, C. H. Design,

Synthesis and SAR Study of Novel Spiro [Pyrimido[5,4-b]Quinoline-10,5′-Pyrrolo[2,3-d]Pyrimidine] Derivatives as

Promising Anticancer Agents. J. Heterocycl. Chem. 2018, 55, 2297– 2302,  DOI: 10.1002/jhet.3286

49. Chate, A. V.; Kulkarni, A. S.; Jadhav, C. K.; Nipte, A. S.; Bondle, G. M. Multicomponent Reactions and

Supramolecular Catalyst: A Perfect Synergy for Eco-compatible Synthesis of Pyrido[2,3- d ]Pyrimidines in Water.

J. Heterocycl. Chem. 2020, 57, 2184– 2193,  DOI: 10.1002/jhet.3938

50. Nipate, A. S.; Jadhav, C. K.; Chate, A. V.; Taur, K. S.; Gill, C. H. β-Cyclodextrin Catalyzed Access to Fused 1,8-

dihydroimidazo[2,3- b ]Indoles via One-pot Multicomponent Cascade in Aqueous Ethanol: Supramolecular

Approach toward Sustainability. J. Heterocycl. Chem. 2020, 57, 820– 829,  DOI: 10.1002/jhet.3828

51. Jadhav, C. K.; Nipate, A. S.; Chate, A. V.; Patil, A. P.; Gill, C. H. Ionic Liquid Catalyzed One-pot Multi-component

Synthesis of Fused <scp>pyridine Derivatives</Scp> : <scp>A Strategy</Scp> for Green and Sustainable

Chemistry. J. Heterocycl. Chem. 2020, 57, 4291– 4303,  DOI: 10.1002/jhet.4135

52. Jadhav, C. K.; Nipate, A. S.; Chate, A. V.; Pathan, S. J.; Malwankar, K. A.; Warawdekar, U. K.; Gill, C. H.

Withdrawn: Rapid Multicomponent Tandem Annulation in Ionic Liquids: A Convergent Access to N-alkylated

Pyridines as Potential Anticancer Scaffolds. J. Heterocycl. Chem. 2021, jhet.4187,  DOI: 10.1002/jhet.4187

53. Subhedar, D. D.; Shaikh, M. H.; Nawale, L.; Yeware, A.; Sarkar, D.; Shingate, B. B. [Et3NH][HSO4] Catalyzed

E�cient Synthesis of 5-Arylidene-Rhodanine Conjugates and Their Antitubercular Activity. Res. Chem. Intermed.

2016, 42, 6607– 6626,  DOI: 10.1007/s11164-016-2484-0

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

| Google Scholar

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 26/29

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D55%26publication_year%3D2018%26pages%3D756-762%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DV.%2BS.%2BDofe%26author%3DA.%2BP.%2BSarkate%26author%3DZ.%2BM.%2BShaikh%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BS.%2BNipte%26author%3DC.%2BH.%2BGill%26title%3DUltrasound-Assisted%2BSynthesis%2Bof%2BNovel%2BPyrazole%2Band%2BPyrimidine%2BDerivatives%2Bas%2BAntimicrobial%2BAgents%26doi%3D10.1002%252Fjhet.3105&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.3105&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D55%26publication_year%3D2018%26pages%3D2297-2302%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DA.%2BV.%2BChate%26author%3DS.%2BP.%2BKamdi%26author%3DA.%2BN.%2BBhagat%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BNipte%26author%3DA.%2BP.%2BSarkate%26author%3DS.%2BV.%2BTiwari%26author%3DC.%2BH.%2BGill%26title%3DDesign%252C%2BSynthesis%2Band%2BSAR%2BStudy%2Bof%2BNovel%2BSpiro%2B%255BPyrimido%255B5%252C4-b%255DQuinoline-10%252C5%25E2%2580%25B2-Pyrrolo%255B2%252C3-d%255DPyrimidine%255D%2BDerivatives%2Bas%2BPromising%2BAnticancer%2BAgents%26doi%3D10.1002%252Fjhet.3286&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.3286&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D57%26publication_year%3D2020%26pages%3D2184-2193%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DA.%2BV.%2BChate%26author%3DA.%2BS.%2BKulkarni%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BS.%2BNipte%26author%3DG.%2BM.%2BBondle%26title%3DMulticomponent%2BReactions%2Band%2BSupramolecular%2BCatalyst%253A%2BA%2BPerfect%2BSynergy%2Bfor%2BEco-compatible%2BSynthesis%2Bof%2BPyrido%255B2%252C3-%2Bd%2B%255DPyrimidines%2Bin%2BWater%26doi%3D10.1002%252Fjhet.3938&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.3938&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D57%26publication_year%3D2020%26pages%3D820-829%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DA.%2BS.%2BNipate%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BV.%2BChate%26author%3DK.%2BS.%2BTaur%26author%3DC.%2BH.%2BGill%26title%3D%25CE%25B2-Cyclodextrin%2BCatalyzed%2BAccess%2Bto%2BFused%2B1%252C8-dihydroimidazo%255B2%252C3-%2Bb%2B%255DIndoles%2Bvia%2BOne-pot%2BMulticomponent%2BCascade%2Bin%2BAqueous%2BEthanol%253A%2BSupramolecular%2BApproach%2Btoward%2BSustainability%26doi%3D10.1002%252Fjhet.3828&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.3828&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D57%26publication_year%3D2020%26pages%3D4291-4303%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BS.%2BNipate%26author%3DA.%2BV.%2BChate%26author%3DA.%2BP.%2BPatil%26author%3DC.%2BH.%2BGill%26title%3DIonic%2BLiquid%2BCatalyzed%2BOne-pot%2BMulti-component%2BSynthesis%2Bof%2BFused%2B%253Cscp%253Epyridine%2BDerivatives%253C%252FScp%253E%2B%253A%2B%253Cscp%253EA%2BStrategy%253C%252FScp%253E%2Bfor%2BGreen%2Band%2BSustainable%2BChemistry%26doi%3D10.1002%252Fjhet.4135&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.4135&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2021%26pages%3Djhet.4187%26journal%3DJ.%2BHeterocycl.%2BChem.%26author%3DC.%2BK.%2BJadhav%26author%3DA.%2BS.%2BNipate%26author%3DA.%2BV.%2BChate%26author%3DS.%2BJ.%2BPathan%26author%3DK.%2BA.%2BMalwankar%26author%3DU.%2BK.%2BWarawdekar%26author%3DC.%2BH.%2BGill%26title%3DWithdrawn%253A%2BRapid%2BMulticomponent%2BTandem%2BAnnulation%2Bin%2BIonic%2BLiquids%253A%2BA%2BConvergent%2BAccess%2Bto%2BN-alkylated%2BPyridines%2Bas%2BPotential%2BAnticancer%2BScaffolds%26doi%3D10.1002%252Fjhet.4187&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1002%2Fjhet.4187&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D42%26publication_year%3D2016%26pages%3D6607-6626%26journal%3DRes.%2BChem.%2BIntermed.%26author%3DD.%2BD.%2BSubhedar%26author%3DM.%2BH.%2BShaikh%26author%3DL.%2BNawale%26author%3DA.%2BYeware%26author%3DD.%2BSarkar%26author%3DB.%2BB.%2BShingate%26title%3D%255BEt3NH%255D%255BHSO4%255D%2BCatalyzed%2BEfficient%2BSynthesis%2Bof%2B5-Arylidene-Rhodanine%2BConjugates%2Band%2BTheir%2BAntitubercular%2BActivity%26doi%3D10.1007%252Fs11164-016-2484-0&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1007%2Fs11164-016-2484-0&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


54. Hadadianpour, E.; Pouramiri, B. Facile, E�cient and One-Pot Access to Diverse New Functionalized

Aminoalkyl and Amidoalkyl Naphthol Scaffolds via Green Multicomponent Reaction Using Triethylammonium

Hydrogen Sulfate ([Et3NH][HSO4]) as an Acidic Ionic Liquid under Solvent-Free Conditio. Mol. Diversity 2020, 24,

241– 252,  DOI: 10.1007/s11030-019-09945-4

55. Zhang, W.-H.; Chen, M.-N.; Hao, Y.; Jiang, X.; Zhou, X.-L.; Zhang, Z.-H. Choline Chloride and Lactic Acid: A

Natural Deep Eutectic Solvent for One-Pot Rapid Construction of Spiro[Indoline-3,4′-Pyrazolo[3,4-b]Pyridines]. J.

Mol. Liq. 2019, 278, 124– 129,  DOI: 10.1016/j.molliq.2019.01.065

Cited By
Citation Statements

Supporting Mentioning Contrasting

Explore this article's citation statements on scite.ai

powered by  

This article is cited by 12 publications.

1. Tanzilya S. Rizbayeva, Andrey V. Smolobochkin, Almir S. Gazizov, Julia K. Voronina, Victor V. Syakaev, Daria
P. Gerasimova, Olga A. Lodochnikova, Sergey V. E�mov, Vladimir V. Klochkov, Alexander R. Burilov, Michail A.
Pudovik. One-Step Synthesis of Functionalized Pyrazolo[3,4-b]pyridines via Ring Opening of the Pyrrolinium Ion.
The Journal of Organic Chemistry 2023, 88 (16) , 11855-11866. https://doi.org/10.1021/acs.joc.3c01138

2. Hassan Sepehrmansourie, Milad Mohammadi Rasooll, Mahmoud Zarei, Mohammad Ali Zol�gol, Yanlong
Gu. Application of Metal–Organic Frameworks with Sulfonic Acid Tags in the Synthesis of Pyrazolo[3,4-
b]pyridines via a Cooperative Vinylogous Anomeric-Based Oxidation. Inorganic Chemistry 2023, 62 (23) , 9217-
9229. https://doi.org/10.1021/acs.inorgchem.3c01131

3. Mohammad Hosein Sayahi, Asma Sepahdar, Farokh Bazrafkan, Farzaneh Dehghani, Mohammad Mahdavi,
Saeed Bahadorikhalili. Ionic Liquid Modi�ed SPION@Chitosan as a Novel and Reusable Superparamagnetic
Catalyst for Green One-Pot Synthesis of Pyrido[2,3-d]pyrimidine-dione Derivatives in Water. Catalysts 2023, 13
(2) , 290. https://doi.org/10.3390/catal13020290

| Google Scholar

| Google Scholar

Jump To 

beta 

 0  9  0

This website uses cookies to improve your user experience. By continuing to use the site, you are accepting
our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 27/29

javascript:void(0);
javascript:void(0);
https://scite.ai/reports/triethylammonium-hydrogen-sulfate-et-sub-3-sub-nh-hso-sub-4-sub--EWYdLV11
https://scite.ai/reports/triethylammonium-hydrogen-sulfate-et-sub-3-sub-nh-hso-sub-4-sub--EWYdLV11
https://scite.ai/
https://doi.org/10.1021/acs.joc.3c01138
https://doi.org/10.1021/acs.inorgchem.3c01131
https://doi.org/10.3390/catal13020290
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D24%26publication_year%3D2020%26pages%3D241-252%26journal%3DMol.%2BDiversity%26author%3DE.%2BHadadianpour%26author%3DB.%2BPouramiri%26title%3DFacile%252C%2BEfficient%2Band%2BOne-Pot%2BAccess%2Bto%2BDiverse%2BNew%2BFunctionalized%2BAminoalkyl%2Band%2BAmidoalkyl%2BNaphthol%2BScaffolds%2Bvia%2BGreen%2BMulticomponent%2BReaction%2BUsing%2BTriethylammonium%2BHydrogen%2BSulfate%2B%2528%255BEt3NH%255D%255BHSO4%255D%2529%2Bas%2Ban%2BAcidic%2BIonic%2BLiquid%2Bunder%2BSolvent-Free%2BConditio%26doi%3D10.1007%252Fs11030-019-09945-4&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1007%2Fs11030-019-09945-4&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://pubs.acs.org/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D278%26publication_year%3D2019%26pages%3D124-129%26journal%3DJ.%2BMol.%2BLiq.%26author%3DW.-H.%2BZhang%26author%3DM.-N.%2BChen%26author%3DY.%2BHao%26author%3DX.%2BJiang%26author%3DX.-L.%2BZhou%26author%3DZ.-H.%2BZhang%26title%3DCholine%2BChloride%2Band%2BLactic%2BAcid%253A%2BA%2BNatural%2BDeep%2BEutectic%2BSolvent%2Bfor%2BOne-Pot%2BRapid%2BConstruction%2Bof%2BSpiro%255BIndoline-3%252C4%25E2%2580%25B2-Pyrazolo%255B3%252C4-b%255DPyridines%255D%26doi%3D10.1016%252Fj.molliq.2019.01.065&doi=10.1021%2Facsomega.1c02093&doiOfLink=10.1016%2Fj.molliq.2019.01.065&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


4. Lokesh Kumar S, Sumaiya Tabassum, Sagar K S, Santhosh Govindaraju. A Mini Review on the
Multicomponent Synthesis of Pyridine Derivatives. ChemistrySelect 2022, 7 (47)
https://doi.org/10.1002/slct.202203668

5. Ankita Thakral, Ruchi Bharti, Ajay Thakur, Monika Verma, Renu Sharma. Ultrasound-assisted
multicomponent synthesis of pyrido[2,3-d]pyrimidine derivatives and their DFT calculations: A green approach.
Materials Today: Proceedings 2022, 35 https://doi.org/10.1016/j.matpr.2022.11.380

6. Chetan K. Jadhav, Amol S. Nipate, Asha V. Chate, Makrand V. Kulkarni, Vidya S. Dofe, Charansingh H. Gill.
Rapid Multicomponent Tandem Annulation in Ionic Liquids: Convergent Access to 3-Amino-1-Alkylpyridin-2(1 H
)-One Derivatives as Potential Anticancer Scaffolds. Polycyclic Aromatic Compounds 2022, 42 (10) , 6946-
6965. https://doi.org/10.1080/10406638.2021.1994427

7. Makrand V. Kulkarni, Chetan K. Jadhav, Amol S. Nipate, Sarita V. Bhutada, Charansingh H. Gill, Bhausaheb K.
Magar. An E�cient One-Pot Green Protocol for the Synthesis of Dihydrochromeno[4,3- b ]Pyrazolo[4,3- e
]Pyridin-6(7 H )-Ones Mediated by Diisopropyl Ethyl Ammonium Acetate at Room Temperature. Polycyclic
Aromatic Compounds 2022, 15 , 1-15. https://doi.org/10.1080/10406638.2022.2131852

8. Lan Peng, Shuang-Ling Wu, Jing-Xing Xu, Dong-Sheng Chen. An E�cient One-Pot Synthesis of 6,9-
Dihydrofuro[3,2- f ]Quinoline-8-Carbonitrile Derivatives under Catalyst-Free Conditions. Polycyclic Aromatic
Compounds 2022, 42 (9) , 6696-6704. https://doi.org/10.1080/10406638.2021.1988996

9. Priyanka Patil, Suresh Kadam, Dayanand Patil, Paresh More. A green approach for the multicomponent
synthesis of polyhydroquinolines and 6-unsubstituted dihydropyrimidinones using novel highly pro�cient acidic
ionic liquid [CEMIM][MSA] as a reusable catalyst. Catalysis Communications 2022, 170 , 106500.
https://doi.org/10.1016/j.catcom.2022.106500

10. Ana Donaire-Arias, Ana Maria Montagut, Raimon Puig de la Bellacasa, Roger Estrada-Tejedor, Jordi
Teixidó, José I. Borrell. 1H-Pyrazolo[3,4-b]pyridines: Synthesis and Biomedical Applications. Molecules 2022, 27
(7) , 2237. https://doi.org/10.3390/molecules27072237

11. Rajrani Narvariya, Shivangi Gupta, Archana Jain, Parveen Rawal, Puneet Gupta, Tarun K. Panda. One‐Pot
Reductive Amination of Aromatic Aldehydes in [Et 3 NH][HSO 4 ] using Sodium Borohydride and A Mechanistic
Investigation using Computational Method. ChemistrySelect 2022, 7 (4)
https://doi.org/10.1002/slct.202200052This website uses cookies to improve your user experience. By continuing to use the site, you are accepting

our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 28/29

https://doi.org/10.1002/slct.202203668
https://doi.org/10.1016/j.matpr.2022.11.380
https://doi.org/10.1080/10406638.2021.1994427
https://doi.org/10.1080/10406638.2022.2131852
https://doi.org/10.1080/10406638.2021.1988996
https://doi.org/10.1016/j.catcom.2022.106500
https://doi.org/10.3390/molecules27072237
https://doi.org/10.1002/slct.202200052
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/


12. Alexander V. Komkov, Mikhail A. Kozlov, Darina I. Nasyrova, Andrey S. Dmitrenok, Igor V. Zavarzin.
Synthesis of new pyrido[2,3-d]pyrimidin-5-ones and pyrido[2,3-d]pyrimidin-7-ones functionalized at position 4
from 5-acetyl-6-amino-4-methylsulfanyl-2-phenylpyrimidine. Chemistry of Heterocyclic Compounds 2022, 58
(1) , 15-23. https://doi.org/10.1007/s10593-022-03051-4

Download PDF

Partners

1155 Sixteenth Street N.W.
Washington, DC 20036

Copyright © 2024
American Chemical Society

About

About ACS Publications
ACS & Open Access

ACS Membership
ACS Publications Blog

Resources and
Information

Journals A-Z
Books and Reference
Advertising Media Kit

Institutional Sales
ACS Publishing Center

Privacy Policy
Terms of Use

Support & Contact

Help
Live Chat

FAQ

Connect with ACS Publications

        
This website uses cookies to improve your user experience. By continuing to use the site, you are accepting

our use of cookies. Read the ACS privacy policy.

CONTINUE

 
 



6/16/24, 10:48 AM Triethylammonium Hydrogen Sulfate [Et3NH][HSO4]-Catalyzed Rapid and Efficient Multicomponent Synthesis of Pyrido[2,3-…

https://pubs.acs.org/doi/10.1021/acsomega.1c02093 29/29

https://doi.org/10.1007/s10593-022-03051-4
https://pubs.acs.org/doi/pdf/10.1021/acsomega.1c02093
http://www.atypon.com/
http://www.chorusaccess.org/
http://publicationethics.org/
http://www.projectcounter.org/
http://www.crossref.org/
http://www.crossref.org/crosscheck/index.html
http://www.orcid.org/
http://www.portico.org/
https://pubs.acs.org/
https://pubs.acs.org/
http://www.acs.org/content/acs/en/copyright.html
http://www.acs.org/content/acs/en/copyright.html
https://pubs.acs.org/page/about-us.html
http://acsopenscience.org/
https://www.acs.org/content/acs/en/membership/member-benefits/publications-discounts.html
https://axial.acs.org/?utm_source=pubsw&utm_medium=web&utm_campaign=IC001_ST0001R_T000301_Pubs_Home&src=IC001_ST0001R_T000301_Pubs_Home
https://pubs.acs.org/action/showPublications?pubType=journal
https://pubs.acs.org/action/showPublications?pubType=book
http://acsmediakit.org/digital/acs-pubs/?utm_source=Footer&utm_medium=Pubs&utm_campaign=CEN
https://solutions.acs.org/
https://publish.acs.org/publish/
http://www.acs.org/content/acs/en/privacy.html
https://www.acs.org/content/acs/en/terms.html
https://acs.service-now.com/acs
https://acs.service-now.com/acs
https://preferences.acs.org/journals
https://www.facebook.com/ACSPublications/
https://twitter.com/ACSPublications
https://www.youtube.com/user/AmerChemSoc
https://pubs.acs.org/page/follow.html?widget=follow-pane-rss
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/

