
Asian Pub. Corp.

www.asianpubs.org

Asian Journal of Organic
& Medicinal Chemistry
Volume: 6 Year: 2021
Issue: 2 Month: April–June
pp: 107–110
DOI: https://doi.org/10.14233/ajomc.2021.AJOMC-P321

Received: 16 April 2021

Accepted: 12 June 2021

Published: 24 July 2021

Author affiliations:

Shree D.K.V. Arts & Science College, Jamnagar-361008, India

To whom correspondence to be addressed:

E-mail: harsh.pandya1327@gmail.com

Synthesis, Characterization and Biological
Evaluation of Some Novel Substitute
N-(4-(3-Oxomorpholino)phenyl)-2-(4-

((phenylamino)methyl)-1H-1,2,3-triazol-1-yl)-
acetamide via Click Chemistry Approach

H.P. Pandya  and K.A. Joshi

K E Y W O R D S

Triazole, Acetamide, Click chemistry, Antimicrobial activity.

ARTICLE

Available online at: http://ajomc.asianpubs.org

I N T R O D U C T I O N

To search for reactions which can be used to link two or
more than two different functionalized molecular adducts with
minimum effort and without generated side products or impu-
rities have become popular during few decades [1]. As organic
molecules started to find out their place as easily tunable and
functional materials. Such a reaction should be easily carried
out with good to moderate yield and selectivity, which should
be compatible with aqueous and other protic solvents and
should lead to high quantitative transformation. Click chemistry
is a bunch of such reactions that has evolved as an efficient tool
for the synthesis of a library, which gained quick acceptance
in biotechnology, material science and polymer science, medi-
cinal chemistry and so on. Among all the click transformation,
copper-mediated 1,3-dipolar Huisgen cycloaddition (HDC)
between an alkyne and an azide is the jewel in the crown [2]. It
possesses a remarkable functional group tolerance, researchers
can easily introduce various and diverse functional groups. The
concept of click transformation was first given by Sharpless
and coworkers at the Scripps Research Institute [3]. Click trans-
formation is a bunch of organic reactions, where “click” word
refers for its efficiency, selectivity and simplicity of reaction
within a short time. Any reaction considers click transformation
which involves simpler and milder reaction conditions.

A novel heterocyclic library were synthesized, characterized and tested
for biological evaluation against bacteria and fungus. This novel series
of substitute N-(4-(3-oxomorpholino)phenyl)-2-(4-((phenylamino)-
methyl)-1H-1,2,3-triazol-1-yl)acetamide via click chemistry approach
in the presence of DMF:H2O:n-BuOH and CuSO4·5H2O in good yield.
The title compounds have been synthesized with several structural
variations. The synthesized compounds were screened for antimicrobial
activity against standard drugs. The structure of synthesized compounds
characterized by their spectral (IR, 1H NMR and mass) data. The purity
of the synthesized compounds was confirmed by TLC.
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There were various reactions with different mechanisms
that can be considered as click reactions, provided they follow
a simple common reaction trajectory [4]. Sharpless & Kolb
[5] introduced the original idea of click chemistry, which afford
an efficient conjugation method in drug discovery, this concept
and ideology is widely noticed and its used and application
found in diverse field of research and technology, which prod-
uced organic molecules for polymer science [6], nanoscience
[7] and technology, bioconjugation [8] and sensing science [9].

In present work, we report the synthesis of this novel
substitute N-(4-(3-oxomorpholino)phenyl)-2-(4-((phenylamino)-
methyl)-1H-1,2,3-triazol-1-yl)acetamide via click chemistry
approach and their antimicrobial activity against fungi, Gram-
positive and Gram-negative bacteria. The main importance of
the work provides the synthesized potent stable molecule for
biological response as most of coumarin based pyrimidine
derivatives has significant biological activity.

E X P E R I M E N T A L

Anhydrous solvents and all the reagents and solvents were
purchased from Spectrochem, Sigma-Aldrich, Lobachemie
and Merck, involving air or moisture-sensitive compounds
were performed under a nitrogen atmosphere using oven-dried
glassware and syringes to transfer solutions. Thin-layer chro-
matography (TLC) was conducted by using aluminum plates
20 cm × 20 cm coated by silica gel 60 F254 purchased from
Merck. Melting points were determined by melting point appa-
ratus (uncorrected) using an open capillary method. IR spectra
were recorded on FTIR-8400 spectrometer. Shimadzu GCMS-
QP-2010 model was used to achieve Mass spectra of the prod-
ucts. Nuclear magnetic resonance spectra 1HNMR spectra were
determined in CDCl3/DMSO-d6 (in 3/1 ratio) or DMSO-d6 and
were recorded on a Bruker AVANCE II 400 MHz. Chemical
shifts (δ scale) were reported in ppm downfield from tetra-
methylsilane (TMS) used as an internal standard. Shimadzu
GCMS-QP-2010 model was used to achieve Mass spectra of
the products.

Synthesis of 2-chloro-N-(4-(3-oxomorpholino)phenyl)-
acetamide (INT-2): To a solution of substituted amine (INT-1,
1 equiv.) in acetone, chloroacetyl chloride was (1 equiv.) was
added dropwise and the resulting mixture was stirred for 15
min at room temperature. Reaction mixture was then poured
onto crushed ice and solid intermediate product was separated
which was filtered, washed with distilled water and finally dired.

Synthesis of 2-azido-N-(4-(3-oxomorpholino)phenyl)-
acetamide (INT-3): To a solution of INT-2 (0.1 mmol) in DMF,
sodium azide (0.3 mmol) was added. The resulting mixture
was stirred at room temperature for 24 h after completion of the
reaction mixture. The reaction mixture was poured on to crushed
ice, filter the separated product and dried it.

Synthesis of N-(prop-2-yn-1-yl)aniline (INT-4): In round
bottom flask, take different substituted aniline (50 mmol) in
acetone (150 mL) and added anhydrous K2CO3 (100 mmol)
with stirring. After 5 min, propagyl bromide (55 mmol) was
added slowly. After the addition was over, reflux the reaction
mixture for 3 h with continuous stirring. The reaction was moni-
tored on TLC. After the completion of the reaction, the reaction
mixture was poured into the crushed ice. Filter the separated

product and washed thoroughly with distilled water to afford
final compound.

Synthesis of substituted N-(4-(3-oxomorpholino)-
phenyl)-2-(4-((phenylamino)methyl)-1H-1,2,3-triazol-1-
yl)acetamide (HP-1-10): In a round bottom flask containing
DMF:H2O:n-butanol (1:1:1), INT-3 (1 equiv.) and INT-4 (1
equiv.) was added at room temperature, followed by addition
of catalytic amount of sodium ascorbate and copper sulphate
pentahydrate. Stirred the resulting solution at room temperature
for 24 h, after the completion of the reaction, the mixture was
poured onto the crushed ice and filtered the separated product.
The product was with dilute ammonia and filtered the product
again.

2-(4-(((4-Chlorophenyl)amino)methyl)-1H-1,2,3-triazol-
1-yl)-N-(4-(3-oxomorpholino)phenyl)acetamide (HP-1):
Yellow solid, Rf value 0.40 (ethyl acetate:hexane (8:2)). IR
(KBr, νmax, cm-1): 3279.88, 3076.79, 2864.25, 1712.28, 1650.22,
1551.09, 1483.89, 1372.53, 1256.78, 1154.96, 1061.48, 853.75,
781.62, 692.09. 1H NMR (DMSO-d6) δ ppm: 6.30-7.57
(complexe, 9H), 10.51 (singlet, 1H), 7.97-7.98 (singlet, 1H),
3.69 (singlet, 2H), 3.94 (singlet, 2H), 4.18 (singlet, 2H), 4.30
(singlet, 2H), 5.29 (singlet, 2H). Mass (m/z): 440 (M+), Anal.
calcd. (found) % for C21H21N6O3Cl: C; 57.21 (57.25), H; 4.80
(4.85), N; 19.06 (19.09).

2-(4-(((4-Bromophenyl)amino)methyl)-1H-1,2,3-triazol-
1-yl)-N-(4-(3-oxomorpholino)phenyl)acetamide (HP-2):
White solid, Rf value 0.43 (ethyl acetate:hexane (8:2)); IR (KBr,
νmax, cm-1): 3399.50, 3258.24, 2910.02,1692.82, 1599.48,
1484.65, 1367.26, 1238.59, 1159.47, 1121.26, 875.36, 820.69,
751.83. 1H NMR (DMSO-d6) δ ppm: 6.35-7.59 (complexe,
9H), 10.51 (singlet, 1H), 7.97 (singlet, 1H), 3.69 (singlet, 2H),
3.94-3.95 (singlet, 2H), 4.18 (singlet, 2H), 4.29-4.31 (singlet,
2H), 5.29 (singlet, 2H). Mass (m/z): 485 (M+), Anal. calcd.
(found) % for C21H21N6O3Br: C; 51.97 (51.95), H; 4.36 (4.30),
N; 17.32 (17.31).

Antimicrobial activity: In current study, antibacterial and
antifungal activities was tested by standard agar cup method
[10]. All the synthesized compound were tested for their in
vitro antimicrobial activity against Gram-positive (Bacillus
megaterium, Micrococcus spp.), Gram-negative (E. coli, S.
typhi) and fungal spp. (Ganoderma spp., A. niger, A. flavus
and Penicillium spp.) taking streptomycin, ciprofloxacin and
nystatin as standard drugs. Suspension of 24 to 48 h grown
fresh bacterial and fungal culture was prepared in N-broth and
potato dextrose broth, respectively. All the bacterial and fungal
suspension were equally spreaded on to the sterile Muller Hinton
and PDA plates, respectively with the help of sterile swabs.
Wells were made in the plates (1 cm) with the help of sterile
cork borer. The standard antibiotics were dissolved in sterile
distilled water to make the final concentration of 200 µg/mL.
The synthesized compounds to be tested were dissolved in
DMSO up to the final concentration of 1 mg/mL and 0.1 mL
of it was loaded in the well. The plate was incubated at 4 ºC for
20 min for proper diffusion of a compound in agar and then
the plates were incubated in the upward position for 24 h at 37
ºC for bacterial culture and 48 h at 25 ºC for fungal cultures.
The control activity against DMSO was also performed. After
incubation zone of inhibition was observed and measured.
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R E S U L T S A N D   D I S C U S S I O N

A series of novel substituted N-(4-(3-oxomorpholino)-
phenyl)-2-(4-((phenylamino)methyl)-1H-1,2,3-triazol-1-yl)-
acetamide via click chemistry approach derivatives was synthe-
sized and tested for their antimicrobial activity by Cup-plate
method against Gram-positive bacteria B. coccus and B. subtilis
and Gram-negative bacteria Proteus vulgaris, Escherichia coli
and antifungal activity against Aspergillus niger. The anti-
microbial activity showed in Table-2 compared with standard
drugs viz. amoxycillin, benzoylpenicillin, ciprofloxacin, eryth-
romycin and antifungal activity was compared with greseofulvin.

Synthesized compound HP-2 and HP-4 showed adequate to
good remarkable activities with compared to standard drugs
at the same concentration.

Conclusion

The synthesis of substituted substitute N-(4-(3-oxomor-
pholino)phenyl)-2-(4-((phenylamino)methyl)-1H-1,2,3-triazol-
1-yl)acetamide via click chemistry approach compounds was
carried out successfully. Ten compounds were synthesized and
well-characterized by various spectroscopic techniques. The
antimicrobial activity of all the synthesized compounds was
carried out against four bacterial strain (B. megaterium, S. typhi,
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TABLE-1 
PHYSICAL CONSTANT OF SYNTHESIZED LIBRARY 

Compd. No. m.f. Substitution m.w. m.p. (°C) Yield (%) 
HP-1 C21H21ClN6O3 -Cl 440 150-152 64 
HP-2 C21H21BrN6O3 -Br 485 178-180 68 
HP-3 C21H21N7O5 -NO2 451 144-146 54 
HP-4 C21H22N6O3 -H 406 164-166 58 
HP-5 C22H24N6O3 -Me 420 168-170 62 
HP-6 C22H24N6O4 -OMe 436 154-156 54 
HP-7 C22H22N6O5 -COOH 450 182-184 56 
HP-8 C23H24N6O5 -COOR 464 146-148 70 
HP-9 C21H22N6O4 -OH 422 182-184 56 
HP-10 C23H25N7O4 -NHCOMe 463 186-188 58 
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TABLE-2 
ANTIBACTERIAL AND ANTIFUNGAL ACTIVITY OF COMPOUNDS HP-1 TO HP-10 

Antibacterial activity Antifungal activity 

Antibacterial activity (zone in cm), concentration: 1 mg/mL 
Gram-positive bacteria Gram-negative bacteria 

Antifungal activity (zone in cm),  
concentration: 1 mg/mL 

Compd. No. 

BM MS ST EC PS GS AN AF 
HP-1 – 1.5 1.1 – 1.4 – 1.3 0.9 
HP-2 2.5 2.3 1.3 3.0 2.4 3.2 1.9 2.5 
HP-3 – – 0.5 1.0 2.1 2.2 1.8 1.4 
HP-4 2.6 2.3 1.1 2.8 2.4 3.2 1.9 1.8 
HP-5 1.1 0.8 – 1.5 1.7 0.1 0.3 1.0 
HP-6 0.5 1.2 1.2 1.2 – 1.3 0.8 2.0 
HP-7 2.0 2.0 1.4 2.2 2.4 3.0 0.9 3.1 
HP-8 1.1 2.1 1.7 – – 1.4 2.0 3.2 
HP-9 0.2 1.4 1.2 – 0.7 0.5 1.3 – 

HP-10 1.1 – 1.4 1.0 2.0 2.0 – 1.4 
Streptomycin (200 µg/mL)  3.0 2.0 2.0 3.2 – – – – 
Ciprofloxacin (200 µg/mL) 3.8 4.0 4.0 3.0 – – – – 
Nystatin (200 µg/mL) – – – – 3.2 4.0 3.5 3.8 
BM = B. megaterium, MS = Micrococcus spp., ST = S. typhi, EC = E. coli, PS = Penicillium spp., GS = Ganoderma spp., AN = A. niger, AF = A. 
flavus,  

 
Micrococcus spp. and E. coli) four fungal strain (A. niger, A.
flavus, Ganoderma spp. and Penicillium spp.) by agar cup
method.
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