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DBUH-I3: A next-generation organocatalyst for arylidene isoxazolone synthesis
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Abstract. A next-generation approach to arylidene isoxazolone synthesis is introduced using the versatile, sustainable
3,5,6,7,8,9-hexahydro-2H-imidazo[1,2-a]azepin-1-ium-iodine-iodide (DBUH-I3) organocatalyst. This one-pot, three-
component condensation of ethyl acetoacetate, substituted aryl aldehydes, and hydroxylamine hydrochloride under
ethanol reflux yielded excellent results (up to 92%) across a diverse substrate range. DBUH-13 showed unparalleled
catalytic efficiency and substrate versatility among screened amine—iodine—iodide complexes. The protocol offers
operational simplicity, mild conditions, and rapid reaction rates, making it broadly applicable for the synthesis of
isoxazolones. All products were structurally confirmed by FT-IR, *H NMR, and 3C NMR spectroscopy. Importantly,
DBUH-I; overcomes iodine's drawbacks, such as sublimation and moisture sensitivity, providing a stable, user-friendly
alternative. Its compatibility with both electron-rich and electron-deficient substrates underscores its broad utility. This
work establishes DBUH-I3 as an eco-friendly, cost-effective catalyst that advances the synthesis of biologically relevant
isoxazolone scaffolds and supports green chemistry applications..
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1. Introduction

Isoxazolones are valuable five-membered heterocycles,
common in natural and medicinal products [1]. They are
key precursors for organic molecules and
pharmaceuticals, showing anticancer [4], antitubercular
[5], anti-inflammatory [6], antiviral [7], antiplatelet [8],
anticonvulsant and anti-diabetic properties [9], tyrosine
kinase inhibitor [10]. These properties make them
important in human and veterinary medicine and useful
in organic synthesis, attracting strong interest from
synthetic organic chemists [11].

Traditionally, the synthesis of 3-methyl-4-
arylmethylene-isoxazole-5-(4H)-one involves two steps
[12, 13]. First, ethyl acetoacetate reacts with
hydroxylamine hydrochloride to form an oxime. This
then undergoes cyclization to yield 3-methyl-isoxazole-
5-(4H)-one. In the second step, this intermediate
undergoes a Knoevenagel condensation with an aryl
aldehyde. The final compound is produced.

A recent one-pot, three-component synthesis of 3-
methyl-4-arylmethylene-isoxazole-5-(4H)-one uses
hydroxylamine hydrochloride (a salt form of
hydroxylamine, commonly used as a nucleophile), ethyl
acetoacetate (a beta-keto ester), and an aryl aldehyde (an
aromatic compound with a formyl group) in a single
vessel viz sodium silicate [12], boric acid [13], FeCl,
[14], magnesium bromide [15], guanidine hydrochloride
[16], pyridinium p-toluene sulfonate [17], sodium
sulfide [18], tartaric acid [19], citric acid [20], imidazole
[21], Dowex1-x80OH [22], sulfated polyborate [23],
DES [24], sonochemical [25], ZnO@Fe304 core—shell
nanocatalyst [26], Cu/TCH-pr@SBA-15 nano-

composite [27], gluconic acid [28], tomato fruit extract
[29], pyruvic acid [30], sodium benzoate [31], visible
light in aqueous ethanol [32], amine-modified
montmorillonite  nanoclay [33], grinding [34],
microwave irradiations [35], concentrated solar
radiation [36], ZSM-5 [37]. In addition to this approach,
another efficient method uses DBU (an organic base) to
promote a 1,3-dipolar cycloaddition, which is a reaction
type where a 1,3-dipole, like an aldoxime, reacts with an
alkene or alkyne. This vyields 2,5-disubstituted
isoxazolones [38].

Figure 1 presents representative bioactive molecules
containing the isoxazolone scaffold, highlighting its
importance in medicinal chemistry.
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Figure 1. Representative structure of valuable isoxazolone-
containing molecules.

Our current protocol is eco-friendly and sustainable,
and it provides excellent substrate (reactive molecules)
and functional group (specific groups of atoms in
molecules) compatibility. Furthermore, the amine-
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iodine-iodide complex catalyst offers several
advantages [39]. These include using an organocatalyst
(an organic molecule as a catalyst) instead of a metal
catalyst, simplified reaction steps, mild reaction
conditions, lower costs, and easy, quick product
isolation.  Additionally, the catalyst overcomes
molecular iodine's issues, such as sublimation and
moisture sensitivity [40], by forming stable amineH-
iodide complexes [41]. As a result, it provides the
benefits of iodine catalysis with greater stability and
easier handling.

In our previous studies, we prepared and confirmed
several amineH-1; complexes [42] (morpholineH-Is,
DBUH-I3, urotropineH-Is, N-methyl piperazineH-I3, and
piperazineH-13) using a reported procedure with minor
modifications, such as substituting potassium iodide for
ammonium iodide [43, 44] (Figure 2). These iodine-
bearing complexes serve as effective alternatives to
molecular iodine, bypassing issues of sublimation and
moisture sensitivity. Each complex contains quaternary
nitrogen, molecular iodine, and iodide ion, key
components for catalytic activity and iodination.
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Figure 2. AmineH-Is Complex used as a catalyst for
synthesis of arylidene isoxazolones

AmineH-1; complexes, formed from amines,
ammonium iodide, and iodine (1), catalyze the synthesis
of 3-methyl-4-arylmethylene-isoxazole-5-(4H)-one in
ethanol (Scheme 1) through a one-pot, multi-step
process. First, hydroxylamine reacts with ethyl
acetoacetate to form an oxime intermediate. This oxime
undergoes a Knoevenagel condensation with an aryl
aldehyde, yielding the target isoxazolone. AmineH-I3
catalyzes each stage efficiently, supporting green
chemistry principles that reduce waste and use safer
chemicals.
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Scheme 1. Model reaction for screening of catalysts.

2. Experimental

2.1. Materials and reagents

Melting points were taken in open capillaries and are
uncorrected. All reagents and solvents were purchased
from commercial suppliers (substituted benzaldehydes
from Sigma-Aldrich and Merck; ethyl acetoacetate,
hydroxylamine hydrochloride, and solvents from Loba,
SD FINE Chemicals) and wused without further
purification unless otherwise stated.
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2.2. General procedure for synthesis of isoxazolone
using the DBUH-I3 catalyst

Hydroxylamine hydrochloride (1 mmol, 0.007 g), ethyl
acetoacetate (1 mmol, 0.1300 g), and substituted
benzaldehydes were used in equimolar amount (1 mmol
each); the corresponding mass varied depending on the
molecular weight of the particular aldehyde were
dissolved in 10 mL of ethanol in a 25 mL round-bottom
flask with a condenser. DBUH-I; catalyst (15 mol%
0.07798 g) was added. The mixture was refluxed for 30
minutes. Completion was monitored by the thin layer
chromatography (TLC). The solvent was evaporated,
and the reaction was stopped by adding excess 20%
sodium thiosulfate (2 g in 8 mL water). The product was
extracted with ethyl acetate, dried over sodium sulfate,
and isolated as a solid. Most of the compounds were
purified by recrystallization and compound 41, 4m, 4s,
4t and 4q were purified by column chromatography.
Yield was recorded.

Pure products were characterized by H- and *C-
NMR and physical constants, and the data were then
compared with reported data for similar molecules. The
NMR (*H and ®3C) spectra were recorded on a Bruker
500 and 125 MHz spectrometer, using CDCls or DMSO-
ds as solvent,

3. Results and discussion

Firstly, we studied the catalytic effect in a
multicomponent  reaction involving  4-methoxy
benzaldehyde, hydroxylamine hydrochloride, and ethyl
acetoacetate, using this reaction as a model to optimize
conditions.

We systematically compared various amineH-Is
complex catalysts and found that DBUH-I3 showed the
highest catalytic efficiency for isoxazolone synthesis
(see Table 1), with other catalysts yielding lower yields
under identical conditions. We optimized the process
across different temperatures and catalyst amounts. The
superior activity of DBUH-I; likely results from its
efficient proton release due to resonance stabilization of
its conjugate base - a property not found in other
amineH-1; complexes.

Table 1. Screening of catalyst in synthesis of 3-methyl-4-(4-
methoxyaryl) methylene-isoxazole-5-(4H)-one

H H *
Entry Catalyst 2;:;?3 Y('g/:g
1 Without catalyst 30 Trace
2 lodine 30 65
3 MorpholineH-13 30 73
complex
4 UrotropineH-I3 30 80
complex
5 DBUH-I3 30 92
Complex
6 PiperazineH-I3 30 71
complex
7 N-Methyl 30 68
piperazineH-1s
complex

*|solated yield after purification

In this study, we explored the DBUH-I; catalyst in a
three-component reaction to synthesize the 3-methyl-4-
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arylmethylene-isoxazole-5-(4H)-one molecule (4a-t), as
shown in Scheme 2. We used ethyl acetoacetate,
hydroxylamine hydrochloride, and various substituted
aryl aldehydes as substrates in the multicomponent
reaction. DBUH-I; efficiently catalyzed the isoxazolone
synthesis. DBUH-Is-catalyzed reactions with aryl
aldehydes bearing electron-donating groups, such as
methoxy, hydroxy, and amino, were more efficient and
produced higher yields (see Table 2, entries 4a, 4c, 4d,
4e, 4f, and 4i).

In contrast, aryl aldehydes bearing electron-
withdrawing groups such as 3-methoxy, 3-hydroxy, and
nitro also react, but they produce lower yields (see Table
2, entries 4b, 4g, 40, and 4p). Aldehydes with methyl
and halogen groups produce moderate yields (entries 4j,
4k, and 41). Furthermore, o-substituted and heterocyclic
aryl aldehydes perform poorly (entries 4h, 4m, 4q, 4s,
and 4t).

Aryl aldehydes with electron-donating mesomeric
effects gave excellent yields. This is attributed to better
stabilization of reactive intermediates under acidic
conditions. Crude product 4d (Table 2, entry 4) was

analyzed by NMR. All other products were purified by
recrystallization or column chromatography. Most
products were recrystallized in ethanol (4a, 4b, 4e, 4h,
4i, 4j, 4k, 4n, 4r). Some (4c, 4o, 4p) were recrystallized
in ethyl acetate. A few (4f, 4q) used chloroform. Column
chromatography with silica gel (60-120 mesh) and
hexane:ethyl acetate purified certain compounds (4l, 4s,
4t). Chloroform was used as the mobile phase for others
(4m, 4q).

To further characterize the products, formation was
confirmed by the 'H NMR methyl signal (~2.25 §), the
olefinic hydrogen singlet, and the *C NMR signal. It
should be noted that reported yields are post-
purification, and physical constants were compared with
known values.
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Scheme 2. Synthesis of 3-methyl-4-(4-methoxyaryl)
methylene-isoxazole-5-(4H)-one

Table 2. Synthesis of 3-methyl-4-arylmethylene-isoxazole-5-(4H)-one

1 *
Entry Arylaldehyde Product (4) Y(lg/:)c;l Observed M.P. Reported M.P.
CHO OMe
Me /
1 o 92b 174-176 °C 176 °C [ 34]
N-g
OMe 4a
OMe
CHO
2 Me | / 80° 132-134 °C 134-136 °C [45]
o
OMe N\O
4b
OMe
CHO OMe
3 NG 90° 134-136 °C 135 °C [34]
OMe Nl\ o
OMe o
CHO
4 90 203-205 °C 204 °C[34]
o]
o—/
CHO
5 85> 214-216 °C 112 °C[34]
OMe
OH
4e
OH
CHO
Me /
6 ! o g7 202-204 °C 212-214 °C[32]
~0
OH a
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1 *
Entry Arylaldehyde Product (4) Y('f/:g Observed M.P. Reported M.P.
OH
CHO
7 @\ Me I / 83d 198-200 °C 201-203 °C[27]
o)
OH N~g
49
HO
CHO
8 OH Me | / o 790 197-198 °C 198-200 °C [32]
N~g
4h
CHO NMe;
Me /
9 N| o 91 223-225 °C 218-220 °C [45]
~0
NMe, 4i
CHO CHy
Me /
10 N| 0 710 130-132 °C 131-132 °C [45]
~0
CH, 4
CHO Br
Me /
11 N\ o 750 123-125°C 123-125 °C [38]
~0
Br
4k
CHO c
Me /
12 N| o 738 130-131°C 135-136 °C [45]
-0
c 4
Ci
CHO
cl Me_ |/ f ° o
13 I o 62 162-164 °C 163-165 °C [38]
N~g
4m
CHO
Me /
14 © N\ o 82b 142-144 °C 140-144 °C [27]
~0
4n
CHO NO,
Me /
15 N\ o 65¢ 175-177 °C 177-179 °C [38]
~0
NOz 40
NO,
CHO
16 @\ Me | / 72°¢ 118-119 °C 117-119 °C [38]
NO, N~g ©
4p
O,N
CHO
17 ©/N°2 Mo ( o 40 228-231°C 226-227 °C [38]
N-g
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H *
Entry Arylaldehyde Product (4) Y('g/:g Observed M.P. Reported M.P.
J
x_CHO Me. [
18 ©/\/ | o 740 178-180 °C 180-182 °C[30]
N~g
4r
H
N N NH
19 \ Me_ [ 61¢ 242-244 °C 240 C[34]
OHC Nl\o °
4s
/\
D—CHO Me._( ©
20 o o o 56¢ 241-243 °C 242-243°C [38]
~0
4t

* |solated yield after purification; ® Recrystallisation in ethanol; ¢ Recrystallisation in ethyl acetate; ¢ Recrystallisation in chloroform; € Column purified
hexane:ethy! acetate; fColumn purified chloroform.

Spectral analysis of arylidene isoxazolones

1.

4-(4-methoxybenzylidene)-3-methylisoxazol-
5(4H)-one (Table 2, Entry 1, 4a): Yellow solid; *H
NMR (500 MHz, CDCls) 6:8.44 (s, 1H), 7.26 (d, J =
9.2 Hz, 2H), 7.01 (d, J = 9.2, 2H), 3.92 (s, 3H), 2.28
(s, 3H); 3C NMR (125 MHz, CDCls) &: 168.78,
164.61, 161.29, 150.22, 149.34, 136.96, 133.86,
125.83, 116.35, 114.66, 55.72, 11.65.
4-(3-methoxybenzylidene)-3-methylisoxazol-
5(4H)-one (Table 2, Entry 2, 4b): Yellow solid; H
NMR (500 MHz, DMSO-dg) 5: 8.21 (s, 1H), 7.97-
7.99 (d, J=2.3HZ, 1H), 7.96 (dd, J=6.5, 2.3 Hz,
1H), 7.60 (d, J = 6.5 Hz, 1H), 7.28 (s, 1H), 3.81 (s,
3H) 2.26 (s, 3H); *C NMR (125 MHz, DMSO-dg) é:
169.09, 163.12, 159.87, 151.96, 134.27, 130.37,
126.02, 121.32, 120.57, 117.86, 56.00, 11.85.
4-(3,4dimethoxybenzylidene)-3-methylisoxazol-
5(4H)-one (Table 2, Entry 3, 4c): Yellow solid; H
NMR (500 MHz, CDCls) &: 8.76 (s, 1H), 7.60 (d, J
= 2.0 Hz, 1H), 7.26 (dd, J = 6.4, 2.0 Hz, 1H), 6.96
(d, J = 6.4 Hz, 1H), 4.01 (s, 3H), 3.99 (s, 3H), 2.29
(s, 3H); 3C NMR (125 MHz, CDCls) §: 169.00,
161.33, 154.57, 150.35, 149.79, 131.21, 126.36,
116.25, 115.07, 110.70, 56.17, 11.64.
4-(2H-1,3-benzodioxol-5-yl)methylidene)-3-
methylisoxazol-5(4H)-one (Table 2, Entry 4, 4d):
Yellow solid; *H NMR: (500 MHz, CDCls) §: 8.43
(s, 1H), 7.68 (d, J = 2.6 Hz, 1H), 7.26 (dd, J = 7.5,
2.6 Hz, 1H), 6.93 (d, J = 7.5 Hz, 1H), 5.94 (s, 2H),
2.27 (s, 3H);C NMR (125 MHz, CDCls) §: 168.55,
161.17, 153.16, 149.32, 148.53, 132.89, 127.49,
116.86, 112.38, 108.77, 102.42, 11.64.
4-(4-hydroxy-3-methoxybenzylidene)-3-
methylisoxazol-5(4H)-one (Table 2, Entry 5, 4e):
Yellow solid; *H NMR (500 MHz, DMSO-ds) &:
10.77 (s, 1H), 8.52 (s, 1H), 7.92 (d, J =2.8 Hz, 1H),
7.80 (dd, J = 6.8, 2.8 Hz, 1H), 6.97 (d, J = 6.8 Hz,
1H), 3.85 (s, 3H), 2.25 (s, 3H); 13C NMR (125 MHz,
DMSO-ds) &: 169.46, 162.71, 154.30, 152.30,
147.94, 132.04, 125.52, 117.19, 116.28, 114.19,
56.01, 11.74.
4-(4-hydroxybenzylidene)-3-methylisoxazol-5(4H)-
one (Table 2, Entry 6, 4f): Yellow solid; 'H NMR

7.

8.

9.

(500 MHz, DMSO-ds) 4: 11.03 (s, 1H), 8.46 (s, 1H),
7.80 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H),
2.25 (s, 3H); °C NMR (125 MHz, DMSO-ds) &:
169.31, 164.34, 162.76, 152.03, 138.00, 128.39,
125.04, 116.64, 115.99, 114.33, 11.76.
4-(3-hydroxybenzylidene)-3-methylisoxazol-5(4H)-
one (Table 2, Entry 7, 4g): Yellow solid; *H NMR
(500 MHz, DMSO-ds) 8: 9.90 (s, 1H), 7.90 (s, 1H),
7.80 (s, 1H), 7.78 (m, 1H), 7.39 (m, 1H), 7.06 (m,
1H), 2.50 (s, 3H); 3C NMR (125 MHz, DMSO-ds)
6: 171.92, 162.72, 157.84, 152.47, 134.07, 130.30,
125.77,121.84,119.88, 118.98, 11.74.
4-(2-hydroxybenzylidene)-3-methylisoxazol-5(4H)-
one (Table 2, Entry 8, 4h): Yellow solid; *H NMR
(500 MHz, DMSO-ds) 4: 10.99 (s, 1H), 8.73 (s, 1H),
8.09 (m, 1H), 7.47-7.51 (m, 1H), 7.01 (m, 1H), 6.95
(m, 1H), 2.28 (s, 3H); 3C NMR: (125 MHz, DMSO-
de) &: 168.74, 162.62, 160.07, 145.51, 137.21,
132.76, 120.04, 119.94, 117.38, 116.88, 11.63.
4-(4-(dimethylamino)benzylidene)-3-
methylisoxazol -5(4H)-one (Table 2, Entry 9, 4i):
Red solid; *H NMR (500 MHz, CDCls) §: 8.41 (s,
1H), 7.22 (d, J = 8.5 Hz, 2H), 6.72 (d, J = 8.5 Hz,
2H), 3.15 (s, 6H), 2.24 (s, 3H); 1*C NMR (125 MHz,
CDCls) &: 170.11, 161.56, 154.22, 150.71, 149.23,
137.61, 135.49, 12152, 111.50, 111.24, 40.10,
11.71.

10. 4-(4-methylbenzylidene)-3-methylisoxazol-5(4H)-

one (Table 2, Entry 10, 4j): Yellow solid; *"H NMR
(500 MHz, CDCls) &: 8.29 (s, 1H), 7.39 (d, J = 8.2
Hz, 2H), 7.33 (d, J = 8.2 Hz, 2H), 2.45 (s, 3H), 2.29
(s, 3H); 3C NMR (125 MHz, CDCls) &: 168.21,
161.21, 150.66, 149.95, 145.73, 134.15, 131.03,
129.89, 129.64, 118.43, 22.07, 11.64.

11. 4-(4-bromobenzylidene)-3-methylisoxazol-5(4H)-

one (Table 2, Entry 11, 4k): Brown solid; *H NMR
(500 MHz, CDCls) 6: 7.64 (s, 1H), 7.64 (d, J = 7.2
Hz, 2H), 7.26 (d, J = 7.4 Hz, 2H), 2.26 (s, 3H); ©*C
NMR (125 MHz, CDCls) 8: 167.00, 159.12, 138.93,
138.37, 133.84, 130.23, 129.74, 128.48, 118.28,
117.11, 11.00.

12. 4-(4-chlorobenzylidene)-3-methylisoxazol-5(4H)-

one (Table 2, Entry 12,4l): Orange solid; *H NMR
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(500 MHz, CDCls) 8: 7.85 (s, 1H), 7.58 (d, J = 7.9
Hz, 2H), 7.38 (d, J = 7.9 Hz, 2H), 2.30 (s, 3H); *3C
NMR (125 MHz, CDCls) 4: 168.18, 160.92, 140.85,
140.21, 135.46, 131.00, 130.11, 129.54, 120.32,
118.91, 11.71.

13. 4-(2-chlorobenzylidene)-3-methylisoxazol-5(4H)-
one (Table 2, Entry 13, 4m): Yellow solid; *H NMR:
(500 MHz, CDCls) 6: 7.39 (s, 1H), 7.26 - 7.31 (m,
2H), 7.16 - 7.19 (m, 1H), 7.12 - 7.14 (m, 1H), 7.09
(m, 1H), 2.11 (s, 3H); 3C NMR: (125 MHz, CDCls)
8: 171.57, 160.87, 134.35, 132.82, 130.78, 130.05,
128.68, 126.41, 127.34, 124.46, 12.14

14. 4-benzylidene-3-methylisoxazol-5(4H)-one (Table
2, Entry 14, 4n): brown solid; *H NMR (500 MHz,
DMSO-ds) 3: 8.35-8.37 (s, 1H) 7.58-7.61 (m, 2H),
7.43-7.57 (m, 2H), 7.26 (m, 1H), 2.25 (s, 3H); **C
NMR (125 MHz, DMSO-dg) o: 167.86, 161.11,
149.92, 134.01, 133.80, 132.12, 130.45, 129.04,
128.79, 119.69, 11.64.

15. 4-(4-nitrobenzylidene)-3-methylisoxazol-5(4H)-one
(Table 2, Entry 15, 40): Yellow solid; *H NMR (500
MHz, CDCly) &: 7.97 (s, 1H), 7.45 (d, J = 8.8 Hz,
2H), 7.12 (d, J = 8.8 Hz, 2H), 2.95 (s, 3H); 13C NMR
(125 MHz, CDCls) &: 172.42, 163.54, 152.17,
143.00, 138.93, 133.67, 126.21, 123.85, 13.32.

16. 4-(3-nitrobenzylidene)-3-methylisoxazol-5(4H)-one
(Table 2, Entry 16, 4p): Yellow solid; *H NMR (500
MHz, CDClIs) 6: 8.43 - 8.45 (s, 1H), 8.23 - 8.25 (m,
1H), 7.90 - 8.00 (m, 1H) 7.58 - 7.61 (m, 1H), 7.31
(m, 1H), 2.20 (s, 3H); *C NMR (125 MHz, CDCls)
d: 170.96, 164.57,148.00, 133.14, 132.42, 130.23,
129.78, 126.39, 124.74, 121.89, 13.01.

17. 4-(2-nitrobenzylidene)-3-methylisoxazol-5(4H)-one
(Table 2, Entry 17, 4q): Yellow solid; *H NMR: (500
MHz, CDCls) 3: 8.28-8.34 (s, 1H) 7.66 (m, 1H), 7.44
(m, 1H), 7.43 (m, 1H), 7.29 (m, 1H), 2.25 (s, 3H);
13C NMR: (125 MHz, CDCls) &: 171.16, 163.76,
149.40, 133.42, 132.66, 132.04, 131.78, 130.90,
128.64, 124.27,12.51.

18. 3-methyl-4-(3-phenylallylidene)isoxazole-5(4H)-
one (Table 2, Entry 17, 4r): Yellow solid; *H NMR:
(500 MHz, CDCls) 3: 8.34 (s, 1H) 7.66 (m, 1H), 7.65
(m, 1H), 7.44 (m, 1H), 7.43 (m, 1H), 7.29 (m, 1H),
2.25 (s, 3H); *C NMR: (125 MHz, CDCls) 6:170.84,
168.97, 159.88, 151.57, 147.63, 134.95, 131.69,
129.31, 128.94, 122.39, 118.07, 117.86, 11.18.

19. 4-(1H-indol-3-yl)methylidene)-3-methylisoxazol-
5(4H)-one (Table 2, Entry 19, 4s): Brown solid; *H
NMR: (500 MHz, CDCls) &: 12.79 (s, 1H), 9.51 (s,
1H), 8.20 (m, 1H), 8.16 (m, 1H) 7.60 (s, 1H), 7.32-
7.34 (m, 2H), 2.34 (s, 3H); *C NMR: (125 MHz,
CDCls) 6:170.87, 162.20, 140.94, 138.97, 136.83,
128.42, 124.44, 123.07, 119.30, 113.59, 113.13,
109.29, 11.66.

20. 4-(2-furylmethylene)-3-methylisoxazol-5(4H)-one
(Table 2, Entry 20, 4t): Yellow solid ; *H NMR: (500
MHz, CDCls) &: 8.61-8.68 (m, 1H), 8.12-8.15 (m,
1H), 7.83 (m, 1H), 7.31 (s, 1H), 2.33(s, 3H); *C
NMR: (125 MHz, CDCls) 6: 169.86, 163.76, 160.34,
151.45, 138.86, 126.12, 116.58, 114.91, 11.62.
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4. Conclusions

We developed an efficient, environmentally friendly
method for the synthesis of 3-methyl-4-arylmethylene-
isoxazole-5-(4H)-one derivatives via a one-pot, three-
component reaction using the DBUH-I; organocatalyst.
This catalyst operates under mild conditions and
delivers the desired products in moderate to excellent
yields, demonstrating strong tolerance to various
functional groups. Our studies found that aryl aldehydes
bearing electron-donating groups gave higher yields,
likely because they stabilise key reaction intermediates.
In contrast, electron-withdrawing groups reduce
reactivity.

The DBUH-I; catalyst is a stable and effective
alternative to molecular iodine. It lowers volatility and
moisture sensitivity while keeping high catalytic
activity. Using ethanol as a green solvent, along with the
method’s simplicity and easy product isolation, makes
the process even more sustainable.

This method offers a practical, scalable approach to
producing isoxazolone derivatives. It also highlights the
potential of amine—iodine—iodide complexes in green
organocatalysis and multicomponent reactions.
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