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Abstract

A powerful and easy single step synthesis of a new set of heterocycle known as isoxazolidines which have been
synthesized right here via 1,3 dipolar cycloaddition using a-Cinnamic aryl-N-aryl nitrone as dipole and
cinnamaldehyde as a dipolarophile in toluene by conventional as well as by Microwave irradiation methods. o-
Cinnamic aryl-N-aryl nitrone and various substituted cinnamaldehydes have been employed for the synthesize of
novel isoxazolidines with precise yield (85-90%). The synthesized heterocyclic compounds are characterized with
the help of various spectroscopic techniques. The synthesized isoxazolidine are possessesing biologically live and
specifically antibacterial activities.

Keywords: Novel isoxazolidines, reflux, microwave irradiation, Cinnamaldehyde, a-Cinnamic aryl-N-aryl nitrone,
biological activities.

1. Introduction

The 1, 3-dipolar cycloaddition reactions involve dipole and dipolarophiles resulting in the formation of five-
membered heterocyclic compounds namely isoxazolidines which can be used for a wide variety of applications and
also have biological activities [1]. One of the most ease and elegance methods for the synthesis of heterocyclic
compounds are 1,3-dipolar cycloaddition (1, 3 DC) reactions with suitable dipoles and dipolarophiles [2,3], Over the
last two decades, interest in 1,3-DC has developed, and 1,3 DC reactions combining nitrones, alkenes and alkynes
have found widespread uses in organic synthesis [4]. The Huisgen [5-7] reaction became one of the most significant
concepts for the synthesis of heterocyclic compounds due to the detection of common reaction characteristics and
their systematic extension. 1,3 DC reactions are one of the greatest pathways to built five-membered heterocyclic
rings, and it has almost unique capacity to create a lot of stereochemical centres all at once. A well-known 1,3-
dipoles are nitrones which are drastically developed a set of heterocycles namely isoxazolidines with suitable
dipolarophiles [8-12]. Through the evolution of click chemistry, this 1,3 Dipolar Cycloaddition reactions were also
used to prepare useful compounds and was involved in new, unanticipated applications in many diverse sectors of
research [13-17]. The fundamental organic reaction 1,3-DC has proven extremely useful in many areas of
chemistry, including the synthesis of natural products, material science, and chemical biology [18]. Different
nitrones were treated with, a B-unsaturated aldehydes in a 1,3-dipolar cycloaddition reaction to produce the
appropriate isoxazolidines in high yields and with remarkable stereoselectivity [19-23]. Here in the present
investigation, we are interested to develop the new type of nitrones which are prepared by phenyl hydroxylamine
and Cinnamaldehyde. Cinnamaldehyde is a flavonoid that offers the spice cinnamon and its flavor and odor which
has many bio-activies. It is maily exhibit the biological activites like antibacterial, antifungal, anti-inflammatory
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and anticancer [24]. Hence the nitrone prepared from Cinnamaldehyde and the dipolarophile also as
Cinnamaldehyde plays an important role in the synthesis of new set of isoxazolidines with good bio activities. Some
recent developments in 1,3-dipolar cycloadditions of nitrones are reviewed, with special emphasis on work
performed in our research group, the cycloadditions of a-Cinnamic aryl-N-aryl nitrone with the so-called bio active
Cinnamaldehydes by conventional method using toluene and microwave irradiation. And the synthesized
compounds are characterized.

2. Materials and Methods

All of the chemicals were bought from the Nice brand and utilised without further purification. Nitrones synthesised
are extremely stable over long periods of time. TLC was used to monitor each newly synthesised isoxazolidine, and
'H and 3C NMR spectra were obtained using Bruker 400MHz and 100MHz, respectively, with CDClj as a solvent.
Coupling constants are reported in Hertz, and chemical shifts are indicated in parts per million (8-scale). Other
approaches, such as IR and UV- vis were captured by the Jasco spectrometer and Perkin Elmer.

General procedure

Cycloaddition reaction of a-Cinnamic aryl-N-aryl nitrone with Cinnamaldehyde (E)-2,4-diphenyl-3-
styrylisoxazolidine-5-carbaldehyde (3)

A mixture of a-Cinnamic aryl-N-aryl nitrone (1) and Cinnamaldehyde (2) was refluxed in toluene (50ml) for the
time period specified in Scheme 1. After completion of the reaction (as indicated by TLC), the solvent was removed
under reduced pressure and the product (3) was recrystallized from petroleum ether. (Scheme 1)

3. Results and Discussion

Recent research has focused on the synthesis of isoxazolidines via 1,3 dipolar cycloaddition, as well as the
evaluation of their spectral and structural features of the effect of substituents on the confirmation of the central five
membered isoxazolidine ring [25-27]. Similarly to this work, we planned to synthesize a new heterocycles with
atleast one isoxazolidine unit. It is suggested to synthesize bisheterocycles having at least one isoxazolidine unit, as
in earlier investigations (i.e) set of keto-linked bisheterocycles has been developed [28].

However, a thorough review of the literature indicated that there is no record on the cycloaddition of a-Cinnamic
aryl-N-aryl nitrones with alkene [29] moiety along with the additional functional groups. This new dipolarophile
Cinnamaldehyde (2) is a fascinating dipolarophile because it have potentially activated double bond along with the
aldehyde functional group and can lead to the formation of cycloadducts with sufficient quantities of the 1,3 dipole
namely a-Cinnamic-aryl-N-aryl nitrone. So, the dipole of choice for the current investigation is a-Cinnamic-aryl-N-
aryl nitrone (1). Thus, there is more scope for additional new products in addition to normally expected regio and
stereo isomers. An equimolar combination of a-Cinnamic-aryl-N-aryl nitrone [30] and Cinnamaldehyde was
refluxed in toluene for 15-20 hours. After working up the reaction, it was found that only the product predominate
the reaction mixture, as evidenced by TLC, and the product was separated using column chromatography. The
product isolated was identified as (E)-2,4-diphenyl-3-styrylisoxazolidine-5-carbaldehyde (3). From the recent
literature [31], a strong indication of the regio- and stereoselectivities involved in the reaction have no other
additional regio- and stereoisomer resulting from the addition and it clearly shows that the absence of another mole
of the 1,3-dipole reacting one of the double bonds. Obviously, now the cycloadduct formed (3) has one more
potential activated double bond. So, it has been planned to do a experiment with 1:2 dipolarophile and dipole for
further investigation to check the Steric effect on the compound. But, only one product, (E)-2,4-diphenyl-3-
styrylisoxazolidine-5-carbaldehyde (3), was obtained from the reaction mixture when the process was performed.
Finally, we have chosen to investigate the cycloaddition reaction of C-aryl-N-aryl nitrone (1) as our initial
component which reacts with the dipolarophile of cinnamaldehyde (2). The systematic structure analysis for the
product 3 to arrive at the exact regio and stereochemistry was carried out using *H NMR and *C NMR.
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(E)-2,4-diphenyl-3-styrylisoxazolidine-5-carbaldehyde

Scheme I

The 'H NMR spectrum shows the signal at § 4.12 (1H, dd, J = 8.1, 7.1 Hz), 4.39 (1H, dd, J = 7.1, 4.2 Hz), 5.28 (1H,
dd, J = 8.1, 3.8 Hz) which confirms the formation of novel isoxazolidine. And its miles feasible to attain the same
product by means of microwave irradiation that is a simple and price green approach to produce new heterocycles.
Strong evidence exists that the C-aryl and N-aryl groups in nitrones generated from aromatic aldehydes are arranged
in a trans relationship. This uses a comparison of the UV spectra of structures with fixed cis and trans geometry as
its main premise. The UV absorption at 299nm confirms the isoxazolidine ring. In FT-IR spectrum the
disappearance of C=C(olefine) band at 1595.8cm™ and C=N (nitrone) band disappearance at 1539.88cm™ which
results the formation of isoxazolidine ring system [32].

Cin

Figure 1: UV-Visible spectra of the synthesized novel isoxazolidine 3
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Figure 2: FT-IR spectra of the synthesized novel isoxazolidine 3
Table 1: Synthesis of novel isoxazolidines using different dipolarophiles 2

Compound R Time (h) Yield (%)
3a H 20 90%
3b 4-Cl 18 85%
3c 2-NO; 19 87%
ad 2-OH 18 86%
3e a-CHs 20 85%
3f a-OCHs 17 86%
39 2-Br 16 85%
3h 4-OH, 3-OCHz3 18 89%
3i 4-NO; 20 90%

Here the substituted cinnamaldehydes reacts with the synthesized a-Cinnamic aryl-N-aryl nitrone (1) to give various
isoxazolidine systems (3a-3i).
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(E)-2,4-diphenyl-3-styrylisoxazolidine-5-carbaldehyde (3a)

'H NMR (400 MHz, Chloroform) & 4.12 (1H, dd, J = 8.1, 7.1 Hz), 4.39 (1H, dd, J = 7.1, 4.2 Hz), 5.28 (1H, dd, J =
8.1, 3.8 Hz), 6.42-6.64 (2H, 6.49 (dd, J = 16.8, 4.2 Hz), 6.57 (d, J = 16.8 Hz)), 6.99-7.46 (15H, 7.05 (tt, J = 8.1, 1.2
Hz), 7.08 (dtd, J = 8.2, 1.2, 0.5 Hz), 7.20 (tt, J= 7.7, 1.3 Hz), 7.21 (tt, J = 7.7, 1.6 Hz), 7.32 (dddd, J = 8.2, 8.1, 1.4,
0.5 Hz), 7.33 (dddd, J = 7.7, 7.6, 1.8, 0.5 Hz), 7.32 (tdd, J = 7.7, 1.9, 0.5 Hz), 7.36 (dtd, J = 7.6, 1.5, 0.5 Hz), 7.40
(dddd, J=7.6,1.8, 1.3, 0.5 Hz)), 9.71 (1H, d, J = 3.8 Hz).

13C NMR (100 MHz) & 40.7 (1C, s), 56.6 (1C, s), 73.9 (1C, s), 115.9 (2C, s), 127.2 (2C, s), 127.6 (2C, s), 127.8-
127.8 (3C, 127.8 (s), 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.3-128.5 (4C, 128.4 (s), 128.4 (s)), 130.3 (1C, 5), 134.4
(1C, s), 139.2 (1C, s), 140.5 (1C, s), 148.0 (1C, s), 201.6 (1C, s).

(E)-4-(4-chlorophenyl)-2-phenyl-3-styrylisoxazolidine-5-carbaldehyde (3b)

'H NMR (400 MHz, Chloroform) 6 4.14 (1H, dd, J = 8.1, 7.1 Hz), 4.41 (1H, dd, J = 7.1, 4.3 Hz), 5.22 (1H, dd, J =
8.1, 3.8 Hz), 6.42-6.64 (2H, 6.49 (dd, J = 16.8, 4.3 Hz), 6.57 (d, J = 16.8 Hz)), 6.87-7.51 (14H, 6.94 (ddd, J = 8.2,
1.5, 0.5 Hz), 7.05 (it, J = 8.1, 1.2 Hz), 7.08 (dtd, J = 8.2, 1.2, 0.5 Hz), 7.20 (tt, J = 7.7, 1.3 Hz), 7.32 (dddd, J = 8.2,
8.1, 1.4, 0.5 Hz), 7.33 (dddd, J = 7.7, 7.6, 1.8, 0.5 Hz), 7.40 (dddd, J = 7.6, 1.8, 1.3, 0.5 Hz), 7.45 (ddd, J = 8.2, 1.4,
0.5 Hz)), 9.71 (1H, d, J = 3.8 Hz).

13C NMR (100 MHz) § 40.7 (1C, s), 56.6 (1C, s), 73.9 (1C, s), 115.9 (2C, s), 127.2 (2C, 5), 127.8-127.8 (2C, 127.8
(s), 127.8 (s)), 128.0-128.3 (4C, 128.1 (s), 128.2 (s)), 128.4 (2C, s), 128.7 (2C, s), 130.3 (1C, s), 133.7 (1C, 5), 134.4
(1C, s), 139.2 (1C, s), 140.5 (1C, s), 148.0 (1C, s), 201.6 (1C, s).

(E)-4-(2-nitrophenyl)-2-phenyl-3-styrylisoxazolidine-5-carbaldehyde (3c)

'H NMR (400 MHz, Chloroform) & 4.13-4.33 (2H, 4.20 (dd, J = 8.1, 7.1 Hz), 4.27 (dd, J = 7.1, 4.4 Hz)), 5.16 (1H,
dd, J=8.1, 3.8 Hz), 6.42-6.64 (2H, 6.50 (dd, J = 16.8, 4.4 Hz), 6.57 (d, J = 16.8 Hz)), 6.99-7.46 (14H, 7.05 (tt, J =
8.1, 1.2 Hz), 7.08 (dtd, J = 8.2, 1.2, 0.5 Hz), 7.13 (ddd, J = 8.2, 1.4, 0.5 Hz), 7.20 (tt, J = 7.7, 1.3 Hz), 7.28 (ddd, J =
8.1, 1.5, 0.5 Hz), 7.32 (dddd, J = 8.2, 8.1, 1.4, 0.5 Hz), 7.33 (dddd, J = 7.7, 7.6, 1.8, 0.5 Hz), 7.37 (ddd, J = 8.2, 7.4,
1.5Hz), 7.38 (ddd, J =8.1, 7.4, 1.4 Hz), 7.40 (dddd, J = 7.6, 1.8, 1.3, 0.5 Hz)), 9.72 (1H, d, J = 3.8 Hz).

13C NMR (100 MHz) & 40.7 (1C, s), 56.6 (1C, s), 73.9 (1C, s), 114.8 (1C, s), 115.9 (2C, s), 124.1 (1C, 5), 127.2 (2C,
s), 127.3 (1C, s), 127.8-127.8 (2C, 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.3-128.5 (3C, 128.4 (s), 128.4 (5)), 129.4
(1C, s), 130.3 (1C, s), 134.4 (1C, s), 140.5 (1C, s), 148.0 (1C, 5), 154.1 (1C, s), 201.6 (1C, ).

(E)-4-(2-hydroxyphenyl)-2-phenyl-3-styrylisoxazolidine-5-carbaldehyde (3d)

'H NMR (400 MHz, Chloroform) & 4.13-4.34 (2H, 4.20 (dd, J = 8.1, 7.1 Hz), 4.27 (dd, J = 7.1, 4.4 Hz)), 5.16 (1H,
dd, J = 8.1, 3.8 Hz), 6.42-6.70 (3H, 6.50 (dd, J = 16.8, 4.4 Hz), 6.57 (d, J = 16.8 Hz), 6.64 (ddd, J = 8.3, 1.2, 0.5
Hz)), 6.92 (1H, ddd, J = 8.0, 7.5, 1.2 Hz), 6.99-7.46 (12H, 7.05 (tt, J = 8.1, 1.2 Hz), 7.08 (dtd, J = 8.2, 1.2, 0.5 Hz),
7.17 (ddd, J = 8.0, 1.3, 0.5 Hz), 7.20 (tt, J = 7.7, 1.3 Hz), 7.24 (ddd, J = 8.3, 7.5, 1.3 Hz), 7.32 (dddd, J = 8.2, 8.1,
1.4,0.5Hz), 7.33 (dddd, J = 7.7, 7.6, 1.8, 0.5 Hz), 7.40 (dddd, J = 7.6, 1.8, 1.3, 0.5 Hz)), 9.71 (1H, d, J = 3.8 H2).
13C NMR (100 MHz) § 40.7 (1C, s), 56.6 (1C, s), 73.9 (1C, s), 115.9 (2C, s), 116.8 (1C, s), 124.1 (1C, s), 127.2
(2C, s), 127.3 (1C, s), 127.8-127.8 (2C, 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.3-128.5 (3C, 128.4 (s), 128.4 (3)),
129.4 (1C, s), 130.3 (1C, s), 134.4 (1C, s), 140.5 (1C, s), 148.0 (1C, s), 155.9 (1C, s), 201.6 (1C, s)..

(E)-5-methyl-2,4-diphenyl-3-styrylisoxazolidine-5-carbaldehyde (3e)

!H NMR (400 MHz, Chloroform) & 1.51 (3H, s), 4.15 (1H, d, J = 7.1 Hz), 4.49 (1H, dd, J = 7.1, 4.2 Hz), 6.42-6.64
(2H, 6.50 (dd, J = 16.8, 4.2 Hz), 6.57 (d, J = 16.8 Hz)), 6.99-7.46 (15H, 7.05 (tt, J = 8.1, 1.2 Hz), 7.08 (dtd, J = 8.2,
1.2,0.5Hz),7.20 (tt,J=7.7,1.3 Hz), 7.21 (tt, J = 7.7, 1.6 HZz), 7.32 (dddd, J = 8.2, 8.1, 1.4, 0.5 Hz), 7.33 (dddd, J =
7.7,7.6,1.8, 0.5 Hz), 7.36 (tdd, J = 7.7, 1.9, 0.5 Hz), 7.37 (dtd, J = 7.6, 1.6, 0.5 Hz), 7.40 (dddd, J = 7.6, 1.8, 1.3,
0.5 Hz)), 9.71 (1H, s).
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13C NMR (100 MHz) 6 27.6 (1C, s), 40.7 (1C, s), 56.6 (1C, s), 79.7 (1C, s), 115.9 (2C, s), 127.2 (2C, 5), 127.6 (2C,
s), 127.8-127.8 (3C, 127.8 (s), 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.3-128.5 (4C, 128.4 (s), 128.4 (s)), 130.3 (1C,
s), 134.4 (1C, s), 139.2 (1C, s), 140.5 (1C, s), 148.0 (1C, s), 202.2 (1C, s).

(E)-4-(2-methoxyphenyl)-2-phenyl-3-styrylisoxazolidine-5-carbaldehyde (3f)

'H NMR (400 MHz, Chloroform) § 3.80 (3H, s), 4.14-4.34 (2H, 4.21 (dd, J = 8.1, 7.1 Hz), 4.28 (dd, J = 7.1, 4.4
Hz)), 5.15 (1H, dd, J = 8.1, 3.8 Hz), 6.42-6.64 (2H, 6.50 (dd, J = 16.8, 4.4 Hz), 6.57 (d, J = 16.8 Hz)), 6.83-7.46
(14H, 6.90 (ddd, J = 8.0, 7.5, 1.3 Hz), 7.02 (ddd, J = 8.3, 1.3, 0.5 Hz), 7.05 (tt, J = 8.1, 1.2 Hz), 7.08 (dtd, J = 8.2,
1.2,0.5 Hz), 7.20 (tt, J = 7.7, 1.3 Hz), 7.21 (ddd, J = 8.0, 1.3, 0.5 Hz), 7.23 (ddd, J = 8.3, 7.5, 1.3 Hz), 7.32 (dddd, J
=8.2,8.1,1.4,05Hz),7.33(dddd, J=7.7,7.6, 1.8, 0.5 Hz), 7.40 (dddd, J = 7.6, 1.8, 1.3, 0.5 Hz)), 9.72 (1H, d, J =
3.8 Hz).

13C NMR (100 MHz) & 40.7 (1C, s), 56.0 (1C, s), 56.6 (1C, s), 73.9 (1C, s), 115.8 (1C, s), 115.9 (2C, s), 124.1 (1C,
s), 127.2 (2C, s), 127.3 (1C, s), 127.8-127.8 (2C, 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.3-128.5 (3C, 128.4 (s),
128.4 (s)), 129.4 (1C, s), 130.3 (1C, s), 134.4 (1C, s), 140.5 (1C, s), 148.0 (1C, s), 157.0 (1C, s), 201.6 (1C, 3).

39 (E)-5-bromo-2,4-diphenyl-3-styrylisoxazolidine-5-carbaldehyde (3g)

'H NMR (400 MHz, Chloroform) & 4.34-4.56 (2H, 4.40 (d, J = 7.1 Hz), 4.49 (dd, J = 7.1, 4.2 Hz)), 6.44-6.64 (2H,
6.51 (dd, J = 16.8, 4.2 Hz), 6.57 (d, J = 16.8 Hz)), 7.00-7.14 (3H, 7.06 (tt, J = 8.1, 1.2 Hz), 7.08 (dtd, J = 8.2, 1.2,
0.5 Hz)), 7.15-7.46 (12H, 7.21 (tt, J = 7.7, 1.3 Hz), 7.24 (i, J = 7.7, 1.8 Hz), 7.32 (dddd, J = 8.2, 8.1, 1.4, 0.5 Hz),
7.33 (dddd, J = 7.7, 7.6, 1.8, 0.5 Hz), 7.33 (tdd, J = 7.7, 1.9, 0.5 Hz), 7.39 (dddd, J = 7.6, 1.8, 1.6, 0.5 Hz), 7.40
(dddd, J=7.6, 1.8, 1.3, 0.5 Hz)), 9.97 (1H, s).

13C NMR (100 MHz) & 40.7 (1C, s), 56.6 (1C, s), 89.2 (1C, s), 115.9 (2C, s), 127.2 (2C, s), 127.6 (2C, s), 127.8-
127.8 (3C, 127.8 (s), 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.3-128.5 (4C, 128.4 (s), 128.4 (s)), 130.3 (1C, s), 1344
(1C, s), 139.2 (1C, s), 140.5 (1C, s), 148.0 (1C, s), 190.9 (1C, 9).

(E)-4-(4-hydroxy-3-(methylperoxy)phenyl)-2-phenyl-3-styrylisoxazolidine-5-carbaldehyde (3h)

'H NMR (400 MHz, Chloroform) & 3.79 (3H, s), 4.11 (1H, dd, J = 8.1, 7.1 Hz), 4.40 (1H, dd, J = 7.1, 4.4 Hz), 5.15
(1H, dd, J = 8.1, 3.8 Hz), 6.42-6.87 (5H, 6.49 (dd, J = 16.8, 4.4 Hz), 6.57 (d, J = 16.8 Hz), 6.65 (dd, J = 8.5, 0.5 Hz),
6.77 (dd, J = 8.5, 2.8 Hz), 6.81 (dd, J = 2.8, 0.5 Hz)), 6.99-7.46 (10H, 7.05 (tt, J = 8.1, 1.2 Hz), 7.08 (dtd, J = 8.2,
1.2, 0.5 Hz), 7.20 (tt, J = 7.7, 1.3 Hz), 7.32 (dddd, J = 8.2, 8.1, 1.4, 0.5 Hz), 7.33 (dddd, J = 7.7, 7.6, 1.8, 0.5 Hz),
7.40 (dddd, J=7.6, 1.8, 1.3, 0.5 Hz)), 9.71 (1H, d, J = 3.8 Hz).

13C NMR (100 MHz) § 40.7 (1C, s), 56.0 (1C, s), 56.6 (1C, s), 73.9 (1C, s), 107.1 (1C, s), 115.8 (1C, s), 115.9 (2C,
s), 127.2 (2C, s), 127.8-127.8 (2C, 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.4 (2C, s), 128.7 (1C, s), 130.3 (1C, s),
134.4 (1C, s), 139.2 (1C, s), 140.5 (1C, s), 146.7 (1C, s), 147.5 (1C, s), 148.0 (1C, s), 201.6 (1C, 5)

(E)-4-(4-nitrophenyl)-2-phenyl-3-styrylisoxazolidine-5-carbaldehyde (3i)

'H NMR (400 MHz, Chloroform) & 4.09 (1H, dd, J = 8.1, 7.1 Hz), 4.34 (1H, dd, J = 7.1, 4.4 Hz), 5.14 (1H, dd, J =
8.1, 3.8 Hz), 6.42-6.64 (2H, 6.49 (dd, J = 16.8, 4.4 Hz), 6.57 (d, J = 16.8 Hz)), 6.99-7.46 (14H, 7.05 (tt, J = 8.1, 1.2
Hz), 7.08 (dtd, J = 8.2, 1.2, 0.5 Hz), 7.20 (tt, J = 7.7, 1.3 Hz), 7.20 (ddd, J = 8.2, 1.3, 0.5 Hz), 7.27 (ddd, J = 8.2, 1.2,
0.5 Hz), 7.32 (dddd, J = 8.2, 8.1, 1.4, 0.5 Hz), 7.33 (dddd, J= 7.7, 7.6, 1.8, 0.5 Hz), 7.40 (dddd, J = 7.6, 1.8, 1.3, 0.5
Hz)), 9.71 (1H, d, J = 3.8 Hz).

13C NMR (100 MHz) 6 40.7 (1C, s), 56.6 (1C, s), 73.9 (1C, s), 114.8 (2C, s), 115.9 (2C, s), 127.2 (2C, s), 127.8-
127.8 (2C, 127.8 (s), 127.8 (s)), 128.2 (2C, s), 128.4 (2C, s), 128.7 (2C, s), 130.3 (1C, s), 134.4 (1C, s), 139.2 (1C,
s), 140.5 (1C, s), 148.0 (1C, s), 164.6 (1C, s), 201.6 (1C, 5).

Antibacterial activity

The disc diffusion technique is employed in this work to investigate the antibacterial activity. The approach is
placing antimicrobial-soaked paper circles on a yard of bacteria grown on the outer layer of an agar medium,
hatching the plate for the time being, and measuring the presence or absence of an inhibitory zone around the circles.
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Isoxazolidines have been shown to have antibacterial activity [33,34]. As a result, antibacterial susceptibility test
synthesized Isoxazolidine 3 was performed in the inhibitory zone diameter at a dosage of 20mg/ml of DMSO. There
was no distinguishing feature among the Isoxazolidines. Compound 3 inhibits the growth of two microorganisms
examined. It kills Pseudomonas aeruginosa and Bacillus marisflavi.

Pseudomonas aeruginosa Bacillus marisflavi

Table 2 Concentration 20mg/ml of DMSO
Organisms Compound 3
Bacillus Marisflavi 12 mm
Pseudomonas aeruginosa 12 mm
Exiguobacterium indicum -

4. Conclusions

Here, the heterocyclic ring system isoxazolidines were synthesised by pre-prepared stable nitrone and distinctive
cinnamaldehyde as dipolarophiles. The synthesized novel isoxazolidines were confirmed by 'H, *3C, FT-IR and
UV-Visible techniques and antibacterial activities. As a result, all of the heterocyclic compounds here have been
developed successfully.

References

[1]. Kirsi Harju & Jari Yli-Kauhaluoma Molecular Diversity volume 9, pages187-207 (2005)2.

[2]. Huisgen, R.; Grashey, R.; Sauer, J. In "The Chemistry of Alkenes"Patai, S., Ed.; Interscience: London,
1964; pp 806-878.

[3]. Huisgen, R. Angew Chem., Int. Ed. Engl. 1963,2, 565, 633

[4]. 1,3-Dipolar Cycloadditions of Nitrones to Heterosubstituted Alkenes. Part 1: Oxa and Aza-substituted
AlkenesThanh Binh Nguyen,Arnaud Martel,Catherine Gaulon,Robert Dhal&Gilles Dujardin

[5]. 1, 3-dipolar cycloadditions, 98 The chemistry of thiocarbonyl S-sulfides R Huisgen, J Rapp - Tetrahedron,
1997 — Elsevier

[6]. Isoquinolinium N-Arylimides and Electron-Deficient Ethylene Derivatives R Huisgen, R Temme -
European journal of organic chemistry, 1998 - Wiley Online Library

[7]1. 1, 3-Dipolar Cycloadditions, 99. Nitrones and Thiones: Cycloadditions and Surprising Metathesis
Reactions H Giera, R Huisgen - Liebigs Annalen, 1997 - Wiley Online Library

[8].  Smith, L. I. Chem. Rev. 1938,23, 193.

[9]. Delpierre, G. R.; Lamchen, M. Q. Reu., Chem. SOC. 1965,19, 329.

[10]. Black, D. St. C.; Crozier, R. F.; Davis, V. C. Synthesis 1975, 7,205.

[11]. Padwa, A. Angew. Chem., Int. Ed. Engl. 1976, 15, 123.

[12]. Oppolzer, W. Angew. Chem., Int. Ed. Engl. 1977, 16, 10.

N Chemistry Research Journal

14


https://link.springer.com/article/10.1007/s11030-005-1339-1#auth-Krsi-Harju
https://link.springer.com/article/10.1007/s11030-005-1339-1#auth-Jari-Yli_Kauhaluoma
https://link.springer.com/journal/11030
https://www.tandfonline.com/author/Nguyen%2C+Thanh+Binh
https://www.tandfonline.com/author/Martel%2C+Arnaud
https://www.tandfonline.com/author/Gaulon%2C+Catherine
https://www.tandfonline.com/author/Dhal%2C+Robert
https://www.tandfonline.com/author/Dujardin%2C+Gilles
https://www.sciencedirect.com/science/article/pii/S004040209601068X
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1099-0690(199802)1998:2%3C387::AID-EJOC387%3E3.0.CO;2-J

Sivadharani P & Jayapradha SR Chemistry Research Journal, 2023, 8(5):8-15

[13].
[14].

[15].

[16].

[17].

[18].
[19].

[20].

[21].

[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].

[30].
[31].
[32].

[33].
[34].

D)

1,3-Dipolar Cycloaddition Chemistry, Vol. 1 and 2, (Ed: A. Padwa), Wiley, New York, 1984.

A Click Chemistry Approach to Tetrazoles by Huisgen 1, 3-Dipolar Cycloaddition: Synthesis of
5-Acyltetrazoles from Azides and Acyl CyanidesZP Demko, KB Sharpless - Angewandte Chemie, 2002 -
Wiley Online Library

Click chemistry: the emerging role of the azide-alkyne Huisgen dipolar addition in the preparation of
substituted tetrapyrrolic derivatives Fabienne Dumoulin and Vefa Ahsen
https://doi.org/10.1142/S1088424611003434  Journal of Porphyrins and PhthalocyaninesVol. 15, No.
07n08, pp. 481-504 (2011)

Alkaloids and isoprenoids modification by copper (1)-catalyzed Huisgen 1, 3-dipolar cycloaddition (click
chemistry): toward new functions and molecular architecturesK Kacprzak, | Skiera, M Piasecka, Z Paryzek
- Chemical reviews, 2016 - ACS Publication

Click chemistry: versatility and control in the hands of materials scientists H Nandivada, X Jiang, J Lahann
- Advanced Materials, 2007 - Wiley Online Library

Takuya Hashimoto* and Keiji Maruoka* DOI: 10.1021/cr5007182 Chem. Rev. 2015, 115, 5366—5412
Kezuka Satoko 1, Ohtsuki Natsuki 1 , Mita Tsuyoshi 1, Kogami Youichi 1, Ashizawa Tomoko 1, Ikeno
Taketo 1, Yamada Tohru 1 2003, VVol.76, No.11https://doi.org/10.1246/bcsj.76.2197

Daniel Carmona, M. Pilar Lamata, Fernando Viguri, Ricardo Rodriguez, Thomas Fischer, Fernando J.
Lahoz, Isabel T. Dobrinovitch, Luis A. Oro https://doi.org/10.1002/adsc.200700010
Volume349, Issuel0 July 2, 2007 Pages 1751-1758

San Chow, Marta Nevalainen, Catherine A. Evans, Charles W. Johannes Tetrahedron Letters VVolume 48,
Issue 2, 8 January 2007, Pages 277-280

M Dai, Z Wang, SJ Danishefsky - Tetrahedron letters, 2008 — Elsevier

SI Murahashi, Y Imada - Chemical reviews, 2019 - ACS Publications

pubchem.ncbi.nlm.nih.gov., Guangyan Zhang, MDPI, Polymers 2023, 15(6), 1517

Sridharan, V; Muthusubramanian, S; Sivasubramanian, S; Polborn, K. Tetrahedron 2004, 60, 8881.
Sridharan, V; Pon Saravanakumar, S; Muthusubramanian, S; J.Heterocyclic Chem. 2005, 42, 515.
Sridharan, V; Kalanidhi P; Muthusubramanian, S; Polborn K; J.Heterocyclic Chem. 2005, 42, 1331.
Padmavathi, V; Reddy, B; J.M; Reddy, B.C.O; Padmaja, A, Tetrahedron 2005, 61, 2407.

Volkan YANMAZ1 , Ali DISLI 1 ,Serkan YAVUZ1 , Hatice OGUTCU2 ,Gulay DILEK3,* GU J Sci
32(1): 78-89 (2019) Gazi University Journal of Science http://dergipark.gov.tr/gujs

Sivasubramanian S, Amutha C, Thirumalaikumar M &Muthusubramanian S, Indian J Chem,35B, 196, 503
Jayapradha SR; Sridharan V; Muthusubramanian S; Polborn K; J. Heterocyclic Chem.,44, 1 (2007).

Albert Padwa,* Lubor Fisera, Konrad F. Koehler, AugustO0 Rodriguez, and George S. K. Wong, J. Org.
Chem., Vol. 49, No. 2, 1984 277.

Thirumalaikumar M, Sivasubramanian S,Ponnuswamy A & Mohan P, Eur J Med Chem 31, 1996, 905.
Zanimo-Landolofo G, Tranchet J M J, Bizzozero N, Habashi F &Kamatari A, Il Farmaco, 53, 1998, 623.

4 N\ Chemistry Research Journal

o

)

2

—

15


https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3757(20020617)114:12%3C2217::AID-ANGE2217%3E3.0.CO;2-X
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3757(20020617)114:12%3C2217::AID-ANGE2217%3E3.0.CO;2-X
https://scholar.google.com/citations?user=Yx0t7MgAAAAJ&hl=en&oi=sra
https://www.worldscientific.com/doi/abs/10.1142/S1088424611003434
https://www.worldscientific.com/doi/abs/10.1142/S1088424611003434
https://doi.org/10.1142/S1088424611003434
https://www.worldscientific.com/worldscinet/jpp
https://www.worldscientific.com/toc/jpp/15/07n08
https://www.worldscientific.com/toc/jpp/15/07n08
https://pubs.acs.org/doi/full/10.1021/acs.chemrev.5b00302
https://pubs.acs.org/doi/full/10.1021/acs.chemrev.5b00302
https://scholar.google.com/citations?user=A9z8i4MAAAAJ&hl=en&oi=sra
https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.200602739
https://scholar.google.com/citations?user=PSpjuDYAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=3FM2UWgAAAAJ&hl=en&oi=sra
https://www.journal.csj.jp/author/Kezuka%2C+Satoko
https://www.journal.csj.jp/author/Ohtsuki%2C+Natsuki
https://www.journal.csj.jp/author/Mita%2C+Tsuyoshi
https://www.journal.csj.jp/author/Kogami%2C+Youichi
https://www.journal.csj.jp/author/Ashizawa%2C+Tomoko
https://www.journal.csj.jp/author/Ikeno%2C+Taketo
https://www.journal.csj.jp/author/Ikeno%2C+Taketo
https://www.journal.csj.jp/author/Yamada%2C+Tohru
https://doi.org/10.1246/bcsj.76.2197
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Carmona%2C+Daniel
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Lamata%2C+M+Pilar
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Viguri%2C+Fernando
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Rodr%C3%ADguez%2C+Ricardo
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Fischer%2C+Thomas
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Lahoz%2C+Fernando+J
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Lahoz%2C+Fernando+J
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Dobrinovitch%2C+Isabel+T
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Oro%2C+Luis+A
https://doi.org/10.1002/adsc.200700010
https://onlinelibrary.wiley.com/toc/16154169/2007/349/10
https://onlinelibrary.wiley.com/toc/16154169/2007/349/10
https://www.sciencedirect.com/journal/tetrahedron-letters
https://www.sciencedirect.com/journal/tetrahedron-letters/vol/48/issue/2
https://www.sciencedirect.com/journal/tetrahedron-letters/vol/48/issue/2
https://scholar.google.com/citations?user=MF5RNZoAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=0ASsJEAAAAAJ&hl=en&oi=sra

