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A Green Approach: Eosin Y-Facilitated Visible-
Light Preparation of a Functionalized 1,2,3-

Triazole Compound ¥
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Abstract: A key goal of contemporary organic chemistry is
developing environmentally acceptable, sustainable methods for
synthesising nitrogen-containing heterocycles. Because of their
broad biological activities and uses in medicinal chemistry, 1,2,3-
triazoles have garnered considerable attention among these
heterocycles. In this study, we devised a visible-light-induced
process for synthesising (4-hexyl-2H-1,2,3-triazole-2-yl) methanol
using Eosin Y as an organic photocatalyst. The reaction is a three-
component coupling of formaldehyde, sodium azide, and terminal
alkynes that occurs under visible light at ambient temperature.
Eosin Y (5 mol%) in an H20/DMSO (1:1) solvent system under
blue LED irradiation yields the required triazole derivatives in
good yield when reaction parameters are optimised. Control
studies validated the crucial roles of visible light and the
Photocatalyst in the reaction. Without a transition-metal catalyst,
the transformation proceeds under mild conditions, demonstrating
the protocol’s environmental friendliness. We propose a viable
Pphotoredox process that generates reactive intermediates and
activates Eosin Y under visible light. This process offers a
straightforward, effective, and environmentally friendly way to
create functionalized 1,2,3-triazole derivatives.

Keywords: Eosin Y, Heterocyclic Compounds, Visible Light
Photo-Redox Catalyst, Green Synthesis, and 1,2,3-Triazoles.

Nomenclature:

CuAAC: Catalysed Azide—Alkyne Cycloaddition
DMSO: Dimethyl Sulfoxide

THF: Tetrahydrofuran

TLC: Thin-Layer Chromatography

PDA: Potato Dextrose Agar

I. INTRODUCTION

Pharmaceuticals, agrochemicals, and functional materials

all contain nitrogen-containing heterocycles, a significant
class of organic compounds. [1,2]. Among these heterocyclic
frameworks, 1,2,3-triazole derivatives have attracted
significant interest due to their various pharmacological and
biological characteristics, including antifungal, antibacterial,
antiviral, and anticancer activities [3,4,5]. In addition to them

Manuscript received on 30 May 2026 | First Revised Manuscript
received on 01 August 2026 | Second Revised Manuscript
received on 18 September 2026 | Manuscript Accepted on 15
October 2026 | Manuscript published on 30 October 2026.
*Correspondence Author(s)

Disha Singh, Scholar, Department of Chemistry, Pt. Prithi Nath College
(PG), Kanpur (Uttar Pradesh), India. Email 1D:
singhdishaph1203 @gmail.com

Dr. Nidhi Srivastava™®, Professor, Department of Chemistry, Pt. Prithi
Nath College, (PG) Kanpur (Uttar Pradesh), India. Email ID:
nidhi.srivastava2006@gmail.com, ORCID ID: 0009-0004-7088-5163

© The Authors. Published by Lattice Science Publication (LSP). This is an
open-access article under the CC-BY-NC-ND license
http://creativecommons.org/licenses/by-nc-nd/4.0/

Retrieval Number: 100.1/ijac.B203706021026
DOI: 10.54105/ijac.B2037.06021026
Journal Website: www.ijac.latticescipub.com

Indian Journal of Advanced Chemistry (IJAC)

ISSN: 2582-8975 (Online), Volume-6 Issue-2, October 2026

Check for
updates

broad biological relevance, triazole moieties exhibit high
chemical stability, strong dipole moments, and the capacity
to engage in hydrogen-bonding interactions, making them
valuable scaffolds in medicinal chemistry and drug design
[6,7]. Owing to these unique structural and biological
characteristics, triazole-containing compounds have emerged
as important synthetic targets in contemporary organic and
medicinal chemistry.

The thermal Huisgen 1,3-dipolar cycloaddition process
between organic azides and alkynes has traditionally
produced 1,2,3-triazoles. However, the conventional thermal
Huisgen cycloaddition typically requires high temperatures
and long reaction times and often yields a mixture of 1,4- and
1,5-disubstituted regioisomers. [8,9,10]. The discovery and
development  of  copper(I)-catalysed  azide—alkyne
cycloaddition (CuAAC), which enables the formation of 1,4-
disubstituted 1,2,3-triazoles under relatively mild conditions,
significantly changed triazole synthesis. CuAAC reactions
are generally performed at or near room temperature in
aqueous or mixed green solvents and often provide excellent
yields with minimal by-products [11,12]. As a result, CUAAC
has emerged as one of the most potent and often used
transformations in heterocyclic synthesis and click chemistry.

Despite these advantages, using copper and other
transition-metal catalysts in triazole synthesis raises concerns
about metal contamination, catalyst toxicity, environmental
impact, and tedious purification procedures, particularly in
pharmaceutical and biologically relevant applications. In this
regard, prior research has documented the synthesis of
hydroxymethyl-substituted 1,2,3-triazoles via
multicomponent reactions involving aldehydes, sodium
azide, and terminal alkynes. [13,14]. For example, Kaliski
and colleagues reported a three-component, one-pot method
for producing N-hydroxymethyl-1,2,3-triazoles under mild
conditions using terminal alkynes, sodium azide, and
formaldehyde in the presence of CuSO4 and sodium
ascorbate. Similar CuSOs/ascorbate systems and related
Cu(I/I)-catalysed methodologies have subsequently been
applied to a variety of terminal alkynes to prepare
functionalized triazole derivatives. Although these methods
demonstrate high efficiency and operational simplicity, they
still rely on transition-metal catalysts and reducing agents,
which may raise environmental concerns and necessitate
additional purification steps to remove residual metals
[15,16,17].

In recent years, visible-
light photoredox catalysis has
gained popularity as a
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sustainable technique for a range of organic transformations.
[18,19,20].

Photochemical reactions driven by visible light offer
several advantages, including mild reaction conditions,
reduced energy consumption, improved atom economy, and
enhanced environmental compatibility. Among the various
photocatalysts employed in visible-light-mediated synthesis,
organic dyes such as Eosin Y have attracted considerable
attention for their low toxicity, ready availability, cost-
effectiveness, and excellent photophysical properties
[21,22,23]. Furthermore, visible-light photoredox catalysis
has rapidly emerged as a potent tool for synthesising
heterocyclic compounds, enabling the formation of nitrogen-
containing frameworks via radical pathways under
remarkably mild conditions. [24,25,26,27,28]. These
methodologies align strongly with the principles of green
chemistry, which emphasise sustainable synthetic routes,

A. Reaction Scheme

NaNj (1.5 equiv)
HCHO (10 equiv)
Eosin Y (3-5 mol %)

environmentally benign reaction conditions, and reduced
chemical waste generation [29,30,31].

Therefore, in modern organic synthesis, the development
of metal-free, environmentally safe processes for
synthesising triazole derivatives has received increasing
attention. [32,33,34]. Using Eosin Y as an organic
photocatalyst, we report the visible-light-induced synthesis of
(4-hexyl-2H-1,2,3-triazol-2-yl) methanol (1a) from terminal
alkynes, formaldehyde, and sodium azide. This reaction
enables the synthesis of functionalized triazole derivatives
with potential biological significance in an environmentally
friendly, straightforward manner, proceeding effectively
under mild conditions at room temperature. The present
methodology is also consistent with recently reported Eosin
Y-catalysed metal-free syntheses of heterocyclic compounds
under visible-light irradiation [35,36,37,38].
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Scheme 1. Visible-Light-Induced Synthesis of Compound
1a

Upon exposure to visible light, terminal alkyne (R—C=CH)
reacts with formaldehyde and sodium azide (NaNs) in the
presence of Eosin Y, an organic photocatalyst, to give
compound 1a.

[

B. Reaction Conditions

Terminal alkyne (1.0 equiv), NaN; (1.5 equiv),
formaldehyde (10 equiv), acetic acid (1.5 equiv), Eosin Y (5
mol%), solvent (H,O/DMSO, 1:1), exposure to visible light,
room temperature, 18-24 hours.

II. THE EXPERIMENTAL PART

A. Materials

Unless otherwise specified, we used all analytical-grade
reagents and solvents as received from commercial suppliers
without further purification. We obtained terminal alkynes,
sodium azide (NaNs), formaldehyde solution (37% in water),
Eosin Y, and acetic acid from commercial chemical suppliers.
We used dimethyl sulfoxide (DMSO), tetrahydrofuran
(THF), and distilled water as solvents.

Before use, all reaction glassware was oven-dried. Unless
otherwise noted, we conducted the reactions under ambient
conditions.
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B. General Procedure for Visible Light-Induced Synthesis
of Compound 1a

We added terminal alkyne (1 mmol) and sodium azide (1.5
mmol) to a 25 mL round-bottom flask equipped with a
magnetic stir bar. The reaction mixture was then
supplemented with formaldehyde solution (37% in water, 10
mmol) and acetic acid (1.5 mmol).

Eosin Y (5 mol%) was added as an organic photocatalyst,
and the reaction mixture was stirred in H,O/DMSO (1:1, 6
mL) under blue LED irradiation at room temperature.

A blue LED source (450 nm) was used to magnetically
swirl the reaction mixture while it was exposed to visible light
at room temperature. Thin-layer chromatography (TLC) was
used to monitor the reaction progress periodically.

After stirring the reaction mixture for 18 to 24 hours and
exposing it to visible light, TLC analysis showed that the
reaction was complete, and the desired hydroxymethyl-
substituted 1,2,3-triazole derivative formed under optimal
reaction conditions.

C. Monitoring of Reaction
Progress
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Thin-layer chromatography (TLC) on silica gel plates was
utilised to monitor the reaction's progress using an
appropriate solvent system as the mobile phase.

Under UV light, the TLC patches were visible. The
reaction was proven complete when the starting materials
disappeared, and a new product matching the target triazole
derivative appeared.

D. Purification

A rotary evaporator was used to remove the solvent under
reduced pressure after the reaction was complete. Ethyl
acetate was used to extract the reaction mixture after dilution
with water. The mixed organic layers were filtered,
concentrated under reduced pressure, and dried over
anhydrous sodium sulphate. Using a suitable hexane/ethyl
acetate mixture as the eluent, column chromatography on
silica gel afforded the desired hydroxymethyl-substituted
1,2,3-triazole derivative in good isolated yield.

E. Characterization Data

The synthesised compound la was characterised using
standard spectroscopic techniques, including 'H NMR, 3C
NMR, and IR spectroscopy. 'H NMR, C NMR and IR
spectroscopy confirmed the structure of compound la. The
obtained spectral data were consistent with the proposed
structure.

Characteristic absorption bands in the IR spectra and
corresponding 'H and *C NMR signals confirmed successful
production of the intended product.

Table-I: Reaction Parameter Optimization for
Compound 1a Synthesis under Visible Light Irradiation
Photocatalytic | Reaction in LED Tl.me Pr().duct
S.No. Condition Solvent Light n Yield
e hour (%)
Blue
1 None H-0/DMSO LED 24 Trace
EosinY (4 H.0/DMSO Blue
2 mol%) (1:1) LED 24 8
Blue
3 Rose Bengal H-0/DMSO LED 24 63
. Green
4 Eosin Y H-O0/DMSO LED 24 70
5 Eosin Y H.O/DMSO Dark 24 Trace
Eosin Y (3 Blue
6 mol%) H.0/DMSO LED 24 72
Eosin Y (4 Blue
7 mol%) H.0/DMSO LED 18 80
Eosin Y (4 Blue
8 mol%) H0 LED 24 42
Eosin Y (4 Blue
9 mol%) MeCN LED 24 55
Eosin Y (5 Blue
10 mol%) THF LED 24 61

Reaction optimization for the synthesis of compound la
from terminal alkyne, sodium azide and formaldehyde under
visible-light irradiation.

III. ANTIFUNGAL SCREENING PROCEDURE

Using the poisoned food approach on potato dextrose agar
(PDA) medium, we evaluated the antifungal activity of
compound la against Aspergillus niger. We dissolved
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compound la in a 2:8 (v/v) acetone—water mixture and
evaluated it at different concentrations (1000, 100, and 10
ppm).

We added PDA medium containing the test chemicals to
pre-sterilised Petri dishes. A 5 mm fungal disk from the edge
of a seven-day-old Aspergillus niger culture was used to

inoculate each Petri plate. The plates were then incubated for
96 hours at 28 £ 1 °C.

Antifungal activity was evaluated by measuring the fungal
colony's radial growth. The percentage suppression of fungal
growth was calculated using the following formula:

% Inhibition =

x 100

where T is the fungal growth in the treated plate, and C is the
fungal growth in the control plate.

[39,40,41]

IV. RESULTS AND DISCUSSION

We first studied the reaction involving terminal alkynes,
sodium azide, and formaldehyde under visible-light
irradiation to develop an effective methodology for
synthesising compound la. Table I summarises the outcomes
of adjusting the photocatalyst, solvent system, photocatalyst
loading, and light source to optimise reaction conditions.

In the absence of a photocatalyst, we initially carried out
the reaction in an H,O/DMSO solvent mixture under blue
LED irradiation. Under these conditions, only a tiny amount
of the intended product was observed, suggesting that the
transformation requires a photocatalyst. To improve reaction
efficiency, we examined various photocatalysts. Of all the
photocatalysts tested, Eosin Y was the most efficient and
afforded the highest yield of compound la, which was
obtained as the major regioisomer under the optimised
reaction conditions.

Additionally, we examined the impact of the solvent
system on the reaction outcome. When the reaction was
carried out in water alone, it gave a moderate product yield.
Among the solvent systems examined, H.O/DMSO (1:1)
provided the highest yield (85%). In contrast, acetonitrile and
tetrahydrofuran afforded comparatively lower yields. This
mixed solvent system likely improves the solubility of both
organic and inorganic reaction components, facilitating
efficient interaction between the reactants under visible-light
irradiation.

By reducing the Eosin Y concentration from 5 mol% to 3
mol%, we further investigated the effect of photocatalyst
loading. We observed a clear drop in product yield,
suggesting that 5 mol% Eosin Y is optimal for effective
reaction progress. Furthermore, we assessed the impact of
various light sources. Green LED irradiation produced lower
efficiency, while blue LED irradiation produced the highest
output yield. Crucially, we observed only trace product when
the reaction was conducted in the absence of light. These
findings unequivocally demonstrate the importance of
visible-light irradiation in
accelerating the process.

Under ideal conditions, the
reaction proceeded smoothly
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and afforded compound 1a in excellent isolated yield, using
Eosin Y (5 mol%), H,O/DMSO (1:1) as the solvent system,
and blue LED irradiation at room temperature. The
methodology proved environmentally benign, efficient, and
operationally straightforward, aligning strongly with green
chemistry principles.

'H NMR, C NMR, and IR spectroscopy were employed
to characterize compound la. The obtained spectroscopic
data were consistent with the proposed structure.

Eosin Y is activated by visible light to produce an excited-
state photocatalyst that can stimulate radical production, a
probable reaction mechanism. The excited photocatalyst
facilitates the formation of reactive intermediates from
sodium azide and terminal alkynes, which then undergo
cycloaddition to form the triazole ring. Compound la forms
in the presence of formaldehyde.

Overall, this visible-light-mediated approach offers a
productive and sustainable pathway for synthesising
functionalized triazole compounds. This approach is
especially appealing for synthesising clinically significant
heterocyclic compounds, as it avoids transition-metal
catalysts, uses an organic photocatalyst such as Eosin Y, and
enables mild reaction conditions.

V. CONCLUSION

In conclusion, we developed a visible-light-induced
method to efficiently synthesise compound la from terminal
alkynes, sodium azide, and formaldehyde using Eosin Y as
an organic photocatalyst. The reaction proceeded smoothly
under mild conditions at room temperature with visible-light
irradiation, without transition-metal catalysts. Optimisation
studies showed that Eosin Y (5 mol%) in HO/DMSO (1:1)
under blue LED irradiation gave the highest yield of
compound la.

'H NMR, C NMR, and IR spectroscopic analyses
confirmed the structure of compound 1la. Operational
simplicity, mild reaction conditions, good isolated yields, and
environmentally benign reaction conditions are just a few
benefits of the established technology. Additionally, the
suggested  photoredox = mechanism  implies  that
photoexcitation of Eosin Y initiates a radical pathway that
leads to the transformation.

Overall, the developed protocol provides a practical,
environmentally friendly, and sustainable approach to
synthesising functionalized 1,2,3-triazole derivatives with
potential applications in medicinal chemistry and the
development of bioactive heterocyclic compounds. Future
studies may expand the substrate scope and evaluate the
biological activities of the synthesised derivatives.

DECLARATION STATEMENT

As the article's author, I must verify the accuracy of the
following information after aggregating input from all
authors.

= Conflicts of Interest/ Competing Interests: Based on

my understanding, this article has no conflicts of
interest.

* Funding Support: This article has not been funded by

any organizations or agencies. This independence

Retrieval Number: 100.1/ijac.B203706021026
DOI: 10.54105/ijac.B2037.06021026
Journal Website: www.ijac.latticescipub.com

ensures that the research is conducted objectively and
without external influence.

= Ethical Approval and Consent to Participate: The
content of this article does not necessitate ethical
approval or consent to participate, with supporting
documentation.

= Data Access Statement and Material
Availability: The data and materials in this article are
publicly accessible.

= Author’s Contributions: The authorship of this article
is contributed equally to all participating individuals.

REFERENCES

1. Hassani, L., Rouzi, K., Hassani, A., Karrouchi, K., & Ansar, M. (2024).
Recent Developments Towards the Synthesis of Triazole Derivatives:
A Review. Organics. DOI: 10.3390/0rg5040024.

2. Matin, M., Matin, P., Rahman, M., Hadda, B., Almalki, F., Mahmud,
S., Ghoneim, M., Alruwaily, M., & Alshehri, S. (2022). Triazoles and
Their Derivatives: Chemistry, Synthesis, and Therapeutic
Applications. Frontiers in Molecular Biosciences, 9.

DOI: 10.3389/fmolb.2022.864286.

3. Bozorov, K., Zhao, J., & Aisa, H. (2019). 1,2,3-Triazole-containing
hybrids as leads in medicinal chemistry: A recent overview. Bioorganic
& Medicinal Chemistry, 27,3511 - 3531.

DOI: 10.1016/.bmc.2019.07.005.

4. Kumar, S., Sharma, B., Mehra, V., & Kumar, V. (2020). Recent
accomplishments on  the  synthetic/biological  facets of
pharmacologically active 1H-1,2,3-triazoles. European Journal of
Medicinal Chemistry, 212, 113069.

DOI: 10.1016/j.ejmech.2020.113069.

5. Bonandi, E., Christodoulou, M., Fumagalli, G., Perdicchia, D., Rastelli,
G., & Passarella, D. (2017). The 1,2,3-triazole ring as a bioisostere in
medicinal chemistry. Drug Discovery Today, 22 (10), 1572- 1581.
DOI: 10.1016/j.drudis.2017.05.014.

6.  Mishra, K. (2025). 1,5-Disubstituted 1,2,3-triazoles: Molecular
scaffolds for medicinal chemistry and biomolecular mimetics—
European Journal of Medicinal Chemistry, 291, 117614. DOI:
10.1016/j.ejmech.2025.117614.

7. Lengerli, D., Ibis, K., Nural, Y., & Banoglu, E. (2022). The 1,2,3-
triazole ‘all-in-one’ ring system in drug discovery: a good bioisostere,
a good pharmacophore, a good linker, and a versatile synthetic
tool. Expert Opinion on Drug Discovery, 17, 1209 - 1236.

DOI: 10.1080/17460441.2022.2129613.

8.  Kasana, S., Nigam, V., Singh, S., Kurmi, B., & Patel, P. (2024). A New
Insight into the Huisgen Reaction: Heterogeneous Copper-Catalyzed
Azide-Alkyne Cycloaddition for the Synthesis of 1,4-Disubstituted
Triazole (From 2018-2023). Chemistry & Biodiversity, 21.

DOI: 10.1002/cbdv.202400109.

9. Khoshnoud, A., & Pourali, A. (2021). Three-Component Synthesis of

1,4-Disubstituted 1,2,3-Triazoles using a Novel and Efficient Nano

Alumina-Based Cu (II) Catalyst. Organic Preparations and Procedures

International, 53, 509 - 517. DOI: 10.1080/00304948.2021.1971475.

Amosova, S., Martynov, A., & Potapov, V. (2022). 2-Bromomethyl-

1,3-thiaselenole in Click Chemistry: Synthesis of 1-(2,3-Dihydro-1,4-

thiaselenin-2-yl)-1H-1,2,3-triazoles  via  Copper-Catalyzed and

Thermal 1,3-Dipolar Cycloaddition with Alkynes. Journal of

Organometallic Chemistry. DOI: 10.1016/j.jorganchem.2022.122442.

Aflak, N., Ayouchia, H., Bahsis, L., Anane, H., Julve, M., & Stiriba, S.

(2022). Recent Advances in Copper-Based Solid Heterogeneous

Catalysts for Azide—Alkyne Cycloaddition Reactions. International

Journal of Molecular Sciences, 23. DOI: 10.3390/ijms23042383.

Bonthula, S., Bonthula, S., Pothu, R., Srivastava, R., Boddula, R.,

Radwan, A., & Al-Qahtani, N. (2023). Recent Advances in Copper-

Based Materials for Sustainable Environmental

Applications. Sustainable Chemistry. DOI: 10.3390/suschem4030019.

Oubella, A., Bimoussa, A., Oussidi, A., Fawzi, M., Auhmani, A.,

Morjani, H., Riahi, A., Esseffar, M., Parish, C., & Itto, M. (2022). New

1,2,3-Triazoles from (R)-Carvone: Synthesis, DFT Mechanistic Study

and In Vitro Cytotoxic Evaluation. Molecules, 27.

DOI: 10.3390/molecules27030769.

Wei, F., Wang, W., Y., Tung,

C, & Xu, Z. (2016).

Regioselective  synthesis  of

multisubstituted 1,2,3-triazoles:

moving beyond the copper-

Published By:
Lattice Science Publication (LSP)

12 © Copyright: All rights reserved.

www.ijac. latticescipub.com


https://doi.org/10.54105/ijac.B2037.06021026
http://www.ijac.latticescipub.com/
https://doi.org/10.3390/org5040024
https://doi.org/10.3389/fmolb.2022.864286
https://doi.org/10.1016/j.bmc.2019.07.005
https://doi.org/10.1016/j.ejmech.2020.113069
https://doi.org/10.1016/j.drudis.2017.05.014
https://doi.org/10.1016/j.ejmech.2025.117614
https://doi.org/10.1080/17460441.2022.2129613
https://doi.org/10.1002/cbdv.202400109
https://doi.org/10.1080/00304948.2021.1971475
https://doi.org/10.1016/j.jorganchem.2022.122442
https://doi.org/10.3390/ijms23042383
https://doi.org/10.3390/suschem4030019
https://doi.org/10.3390/molecules27030769

OPENaACCESS

15.

16.
17.
18.

20.

21.

22.
23.

24.

25.
26.
217.

28.

29.

30.

31.

32.

33.

catalysed azide-alkyne cycloaddition. Chemical Communications, 52
(99), 14188-14199. DOI: 10.1039/c6cc06194.

Sharma, R., & Kumar, A. (2022). An expeditious and clean synthesis
of novel benzotriazole-triazole conjugates via copper-catalysed Azide-
Alkyne cycloaddition click protocol (CuAAC)—Journal of Chemical
Sciences, 134. DOI: 10.1007/s12039-022-02073-x

Peng, L., Zhao, Y., Okuda, Y., Le, L., Tang, Z., Yin, S., Qiu, R, &
Orita, A. (2023). Process-Divergent Syntheses of 4- and 5-Sulfur-
Functionalized 1,2,3-Triazoles via Copper-Catalyzed Azide-Alkyne
Cycloadditions of 1-Phosphinyl-2-sulfanylethynes. The Journal of
Organic Chemistry. DOI: 10.1021/acs.joc.2¢02876.

Vilé, G., Di Liberto, G., Tosoni, S., Sivo, A., Ruta, V., Nachtegaal, M.,
Clark, A., Agnoli, S., Zou, Y., Savateev, A., Antonietti, M., &
Pacchioni, G. (2022). Azide-Alkyne Click Chemistry over a
Heterogeneous Copper-Based Single-Atom Catalyst. ACS Catalysis.
DOI: 10.1021/acscatal.1c05610.

Roy, M., Sardar, B., Mallick, 1., & Srimani, D. (2024). Generation of
alkyl and acyl radicals by visible-light photoredox catalysis: direct
activation of C—O bonds in organic transformations. Beilstein Journal
of Organic Chemistry, 20, 1348 - 1375. DOI: 10.3762/bjoc.20.119
Ye, J., Ju, T., Huang, H., Liao, L., & Yu, D. (2021). Radical
Carboxylative Cyclizations and Carboxylations with CO2. Accounts of
Chemical Research. DOI: 10.1021/acs.accounts.1c00135.

Xiao, Q., Tong, Q., & Zhong, J. (2022). Recent Advances in Visible
Light Photoredox Catalysis for  the Thiol-Ene/Yne
Reactions. Molecules, 27. DOI: 10.3390/molecules27030619

Wang, C., Li, Y., Cheng, X., Zhang, J., & Han, Y. (2016). Eosin Y dye-
based porous organic polymers for highly efficient heterogeneous
photocatalytic dehydrogenative coupling reaction. RSC Advances, 7,
408- 414. DOI: 10.1039/c6ra25123d.

Jarrahi, M., Maleki, B., & Tayebee, R. (2022). Magnetic nanoparticle-
supported eosin Y salt [SB-DABCO@eosin] as an efficient
heterogeneous photocatalyst for the multi-component synthesis of
chromeno[4,3-b] chromene in the presence of visible light. RSC
Advances, 12, 28886 - 28901. DOI: 10.1039/d2ra05122b.
Mohamadpour, F. (2022). New Role for Photoexcited Na2 Eosin Y via
the Direct Hydrogen Atom Transfer Process in Photochemical Visible-
Light-Induced Synthesis of 2-Amino-4H-Chromene Scaffolds Under
Air Atmosphere. Frontiers in Chemistry, 10.

DOI: 10.3389/fchem.2022.880257.

Hu, X., Liu, Z., & Xiao, W. (2020). Radical Carbonylative Synthesis
of Heterocycles by Visible Light Photoredox Catalysis. Catalysts.
DOI: 10.3390/catal10091054.

Kwon, K., Simons, R., Nandakumar, M., & Roizen, J. (2021).
Strategies to Generate Nitrogen-centred Radicals That May Rely on
Photoredox Catalysis: Development in Reaction Methodology and
Applications in Organic Synthesis. Chemical Reviews.

DOI: 10.1021/acs.chemrev.1c00444.

Zhang, Z., & Gevorgyan, V. (2024). Visible Light-Induced Reactions
of Diazo Compounds and Their Precursors. Chemical Reviews.

DOI: 10.1021/acs.chemrev.3¢00869.

Varala, R., Dubasi, N., Kamsali, M., & Alam, M. (2025). Visible Light-
Driven Multicomponent Reactions for the Synthesis of Diverse
Heterocyclic Frameworks. European Journal of Organic Chemistry.
DOI: 10.1002/ej0c.202500216.

Xu, G., Xu, J., Feng, Z., Liang, H., Wang, Z., Qin, Y., & Xu, P. (2018).
Dual C(sp3) -H Bond Functionalization of N-Heterocycles through
Sequential Visible-Light Photocatalyzed Dehydrogenation/ [2+2]
Cycloaddition Reactions. Angewandte Chemie, 57, 18, 5110-5114.
DOI: 10.1002/anie.201710523.

Gisbertz, S., & Pieber, B. (2020). Heterogeneous Photocatalysis in
Organic Synthesis. ChemPhotoChem. DOI: 10.1002/cptc.202000014.
Mohamadpour, F., & Amani, A. (2024). Photocatalytic systems:
reactions, mechanism, and applications. RSC Advances, 14, 20609 -
20645. DOI: 10.1039/d4ra03259d.

Banerjee, S., Periyasamy, S., Muthukumaradoss, K., Deivasigamani,
P., & Saravanan, V. (2025). Revolutionizing organic synthesis through
green chemistry: metal-free, bio-based, and microwave-assisted
methods. Frontiers in Chemistry, 13.

DOI: 10.3389/fchem.2025.1656935.

Pawlowski, R., Stanék, F., & Stodulski, M. (2019). Recent Advances
on Metal-Free, Visible-Light- Induced Catalysis for Assembling
Nitrogen- and Oxygen-Based Heterocyclic Scaffolds. Molecules, 24.
DOI: 10.3390/molecules24081533.

Yadav, P., & Bhagat, P. (2024). Novel Metal-Free Porphyrin with Ionic
Liquid and Sulphonic Acid Moieties for Visible Light Assisted
Photocatalytic C-N Coupling of Heterocyclic Compounds with Aryl
Halides. Asian Journal of Organic Chemistry.

DOI: 10.1002/ajoc.202400337.

Retrieval Number: 100.1/ijac.B203706021026
DOI: 10.54105/ijac.B2037.06021026
Journal Website: www.ijac.latticescipub.com

Indian Journal of Advanced Chemistry (IJAC)

ISSN: 2582-8975 (Online), Volume-6 Issue-2, October 2026

34. Tabassum, S., & Govindaraju, S. (2022). White LED Light-Mediated

Eosin Y-Photocatalyzed One-Pot Synthesis of Novel 1,2,4-Triazol-3-

Amines by Sequential Addition. Topics in Catalysis, 68, 1523 - 1533.

DOI: 10.1007/s11244-022-01590-w

Mishra, M., Srivastava, V., Singh, P., & Singh, P. (2022). Visible-light-

driven Eosin Y-catalysed C(sp2)-H Functionalization/C-O Bond

Formation for Synthesis of Benzoxazoles. Croatica Chemica Acta.

DOI: 10.5562/cca3927.

Yan, J., Cheo, H., Teo, W., Shi, X., Wu, H., Idres, S., Deng, L., & Wu,

J.(2020). A Radical Smiles Rearrangement Promoted by Neutral Eosin

Y as a Direct Hydrogen Atom Transfer Photocatalyst. Journal of the

American Chemical Society. DOI: 10.1021/jacs.0c02052.

Kumar, R., Garima, K., Srivastava, V., Singh, P., & Singh, P. (2024).

Visible Light-Induced Eosin Y-Catalysed Green Synthesis of

Substituted Pyrroles. Catalysis Letters, 155.

DOLI: 10.1007/s10562-024-04888-4.

Zhu, J., Cui, W., Wang, S., & Yao, Z. (2018). Radical Hydrosilylation

of Alkynes Catalyzed by Eosin Y and Thiol under Visible Light

Irradiation. Organic Letters, 20, 11, 3174-3178.

DOI: 10.1021/acs.orglett.8b00909

Rana, B., Wagle, S., Singh, A., Sherpa, Y., Suwal, A., Khatri, S., &

Subedi, G. (2023). Anti-Fungal Properties of Plant Extracts in vitro

against Alternaria solani, the Cause of Early Blight in Potato. Journal

of the Plant Protection Society. DOI: 10.3126/jpps.v8il.56451.

Aravind, K., Prasad, M., Sagar, B., Naik, D., & Pushpavalli, S. (2024).

Investigating the Antagonistic Effects of Novel Combination

Fungicides against Fusarium oxysporum f. sp. ricini under in vitro

conditions. Journal of Experimental Agriculture International.

DOI: 10.9734/jeai/2024/v46i113043.

41. Elsouk, A., Turky, Z., & Shahin, S. (2023). Screening of some wild
plants as antifungal agents against phytopathogenic fungi. Journal of
Environmental Studies and Researches.

DOI: 10.21608/jesr.2023.287070.

35.

36.

37.

39.

40.

AUTHORS' PROFILES

Disha Singh is a PhD Research Scholar in Chemistry and
has served as Guest Faculty at P.P.N. Degree College,
Kanpur, affiliated with CSJM University, since 2021.
She is pursuing her PhD in Organic Chemistry, focusing
on Photoinduced Synthesis of Potentially Bioactive
SRV @O Heterocyclic Compounds.

She holds a B.Sc. in Physics, Chemistry, and Mathematics, an M.Sc. in
Chemistry, and a Bachelor of Education (B.Ed.). She has contributed to
academic research through publications and book chapters, and has presented
her work at national and international conferences.

Her research interests include photoredox catalysis, heterocyclic chemistry,
and the development of biologically active compounds, with an emphasis on
sustainable, green methodologies. She aims to contribute to academia and
advance research into novel heterocyclic compounds with significant
biological applications.

Dr. Nidhi Srivastava is a Professor and Head of the
Department of Chemistry at P.P.N College, Kanpur,
affiliated with CSJM University, Kanpur. She earned her
undergraduate, postgraduate, and D.Phil. degrees from
the University of Allahabad, Allahabad. She qualified as
an MP (SLET) and JRF (NET) and also worked as an
SRF (CSIR) for two years. She has taught UG and PG
classes for the past 25 years.

Her research primarily focuses on the isolation, identification,
characterisation, and screening of natural products, as well as photoredox
catalysis, heterocyclic chemistry, and developing biologically active
compounds. Dr Nidhi Srivastava has participated in and delivered lectures at
various seminars and conferences. She has published several papers in
reputable journals, is a member of numerous professional societies, and has
authored 06 books and numerous book chapters.

Disclaimer/Publisher’s Note: The statements, opinions, and
data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of the
Publisher /Journal and/or the editor(s). The Publisher /Journal
and/or the editor(s) disclaim responsibility for any injury to
people or property resulting
from any ideas, methods,
instructions, or  products
referred to in the content.

Published By:
Lattice Science Publication (LSP)

13 © Copyright: All rights reserved.

www.ijac. latticescipub.com


https://doi.org/10.54105/ijac.B2037.06021026
http://www.ijac.latticescipub.com/
https://doi.org/10.1039/c6cc06194j
https://doi.org/10.1007/s12039-022-02073-x
https://doi.org/10.1021/acs.joc.2c02876
https://doi.org/10.1021/acscatal.1c05610
https://doi.org/10.3762/bjoc.20.119
https://doi.org/10.1021/acs.accounts.1c00135
https://doi.org/10.3390/molecules27030619
https://doi.org/10.1039/c6ra25123d
https://doi.org/10.1039/d2ra05122b
https://doi.org/10.3389/fchem.2022.880257
https://doi.org/10.3390/catal10091054
https://doi.org/10.1021/acs.chemrev.1c00444
https://doi.org/10.1021/acs.chemrev.3c00869
https://doi.org/10.1002/ejoc.202500216
https://doi.org/10.1002/anie.201710523
https://doi.org/10.1002/cptc.202000014
https://doi.org/10.1039/d4ra03259d
https://doi.org/10.3389/fchem.2025.1656935
https://doi.org/10.3390/molecules24081533
https://doi.org/10.1002/ajoc.202400337
https://doi.org/10.1007/s11244-022-01590-w
https://doi.org/10.5562/cca3927
https://doi.org/10.1021/jacs.0c02052
https://doi.org/10.1007/s10562-024-04888-4
https://doi.org/10.1021/acs.orglett.8b00909
https://doi.org/10.3126/jpps.v8i1.56451
https://doi.org/10.9734/jeai/2024/v46i113043
https://doi.org/10.21608/jesr.2023.287070

	i.  Introduction
	A. Reaction Scheme
	II.  The Experimental Part
	IV.  Results and Discussion
	V.  Conclusion
	DECLARATION STATEMENT
	As the article's author, I must verify the accuracy of the following information after aggregating input from all authors.


  %  Inhibition =   C − T  C × 100

