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ABSTRACT

In the present study new series of isoxazolines (3a-3 ; ;
and laming fnd : a-3f) were synthesized from 2-hydroxynaphthyl functionalized
chocanes Do s hloride in 2-ethoxy ethanol. The Synthesized isoxazoline were purified by

lization and ;P . e
recrystal n and evaluated for antibacterial activity againstfour pathogenic bacteria, two gram negative and two

itive. The . ‘
iroxm; 2’;":" :v:howeda;:‘:’h'::e;zl‘ data revealed that electron rich (3f) and halogen disubstituted(3a, 3b, and 3¢)
ivity against bacterial strain tested. It also revealed that allcompounds showed good

to moderate activity compared to standard drug.
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Introduction

In recent years, millions of people in the region
of the world are being suffer either Gram-
positive or Gram-negative bacterial strains. The
result of these microorganism leads to food
poisoning, diarrhoea, salmonellosis, rheumatic
etc.[l] Thus, antibiotics are the primary
solutions for these microbial
infections.However, continuous and overuse of
these antibiotics has led to multi-drug
resistance of  several

pharmacological drugs are either too expensive
or turn to ineffective or have undesirable side
effects[3). Thus, there is an emergency to
develop new antibiotic agents with novel
targets for the extension of bacterial
aggressions in recent years[4].Compounds
incorporating  heterocyclic ring  systems
continue to attract considerable interest due to
thewide range of biological activities they
posses [5-9]. Among the wide range of
heterocycles that have been explored for
developing pharmacologically important
molecule is isoxazolines [10-14], which play a
significant role in the field of medicinal

groups  of
microorganisms[2]. Furthermore, the existing-

inflammatory[15], antibacterial[16-18],
anticonvulsant [19], antibiotic[20],
antituberculer[21], antifungal [22], anxiolytic
[23],antidepressant [24], analgesic [23;
antioxidant, antituberculosis, anticonvulsant
activity [26]. Encouraged by the diverse
biological activities of isoxazoline compounds,
it prompted us to synthesize new isoxazoline
derivatives from 2-hydroxynaphthyl
functionalized chalcones and evaluate their
antibacterial activity against four pathogenic
bacteria.
Material and methods

All the Chemicals used in the synthesis are
used were of laboratory grade. Melting points
were determined in an open capillary tube and
are uncorrected. Purity of compounds and
completion of the reaction was monitored by
thin layer chromatography using hexane/ethyl
acetate (7:3) as the mobile phase on precoated
sheets of silica gel-G (Merck, Germeny) using
iodine vapour for detection. IR spectra were
recorded in KBr on a Perkin-Elmer
spectrometer. 'HNMR spectra were recorded
on Avance spectrometer (Bruker, Germany)
300 MHz in CDCIl; using TMS as an internal
standard and chemical shifts are reported in &

chemistry.
In addition, isoxazoline derivatives have units and‘Elemental analysis was performed on
medicinal  activities ~such  as  antl- Perkin-Elmer 240 CHN elemental analyzer.
Ton PN acon P
+ NH,OH.HCI 4 o
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Scheme 1.Synthesis of Isoxazolines
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Table 1. The substituent R, % yield and melting point of synthesized c?mpoundsﬁ
Sr.No. | Compound R R, R; R, Al L Mp (.C)‘
D 5 OH Cl H Cl 70 187-189
2) 3b OH Br H Br 68 196-198
3) 3¢ OH I H - 18 L
9 ~ o o F H 76 176-178 |
5 = = q N H 74 181-183 |
6) 3f H H OCH; H 70 184-186

General procedure for synthesis of
Isoxazolines

To an 2-ethoxy ethanol solution 2-
hydroxynaphthyl functionalized
added with

chalcones(1)(0.0lmol)  was
hydroxylamine hydrochloride(2) (0.02 mol)

along with 2-3 drops of acetic acid. The
contents were stirred at reflux temperature for
5-6 hrs. After completion of the reaction the
mixture was cooled and poured into ice cold
water. The resultant solid product (3a-3f) was
filtered, washed with sufficient cold water,
dried and purified by recrystallization from
ethanol[27]. Yields of the products varied
between 68 and 78%.
Results and discussion

This paper describes simple method for
effective synthesis of isoxazolines from
substituted2-hydroxynaphthyl  functionalized
chalconesand hydroxyamine hydrochloride in
2-ethoxy ethanol as a solventAll the
synthesized compounds (3a-3f) have been
characterized by their M.P., Elemental
analysis, IR, HINMR and mass spectra.
Scheme-1. All the isoxazolinesshowed
absorption band in region 3430-3300 cm™ due
to hydroxyl (O-H) stretching  vibration.
IHNMR spectra is the best analyzing tool for
the structural elucidation, it showed two
doublet in the region of 3.60-5.93 & ppm
indicate presence of Ha, Hp and Hy type of
protons (isoxazoline ring) and also showed a
singlet in range 11.50 to 12.10 ppm due to

hydroxyl group.
1-(5-(3,5-dichloro-2-hydroxyphenyl)-4,5-
dihydroisoxazol-3-yl)naphthalen-Z-ol. (3a)
Yield:70%. M.p.:187-189°C. 'HNMR (300
MHz,CDCl;, ppm): 3.60 (dd, Ha, 1 H), 3.85
(dd, Hb, 1 H),5.93 (dd, Hx,1 H),8.07-7.22 (m,
Ar-H, 8 H),11.70 (s,OH, 2H); IR (KBr, cm");
3330 (OH), 1498 (C=N), 1382 (C-0), Anal,
Calc. for C19H13CI2NOs3 (374): C 60.98, H 3.50,

Cl 18.95, N 3.14, ; Found:C 60.95, H 3.52, |

18.93, N 3.12.
1-(5-(3,5-dibromo-2-hydroxyphenyl)-4,5-
dihydroisoxazol-3-yl)naphthalen-2-ol. (3b)
Yield:68%. M.p.:196-198°C. 'HNMR (300
MHz,CDCls, ppm): 3.50 (dd, Ha, 1 H), 3.89
(dd, Hb, 1 H),5.80 (dd, Hx,! H),8.00-7.30 (m,
Ar-H, 8 H),11.50 (s,OH, 2H); IR (KBr, cm™):
3430 (OH), 1490 (C=N), 1385 (C-O), Anal.
Calc. for C19H;3Br2NO; (463)2 C 49.28, H 2.83,
Br 34.51, N 3.02, ; Found:C 49.20, H 2.80,

Br34.50, N 3.00.
1-(5-(3,5-diiodo-2-hydroxyphenyl)-4,5-
dihydroisoxazol-3-yl)naphthalen-2-ol. (3c)
Yield:78%. M.p.:202-204°C. 'HNMR (300
MHz,CDCl;, ppm): 3.60 (dd, Ha, 1 H), 3.88
(dd, Hb, 1 H),5.75 (dd, Hx,1 H),8.20-7.35 (m,
Ar-H, 8 H), 11.70 (s,OH, 2H); IR (KBr, cm™):
3420 (OH), 1495 (C=N), 1389 (C-0), Anal.
Calc. forC oH;3I,NO; (557): C 40.96, H 2.35, 1
45.56, N 2.51, ; Found:C 40.92, H 2.32, I

45.52,N 2.50.
1-(5-(4-fluorophenyl)-4,5-dihydroisoxazol-3-
yDnaphthalen-2-ol.(3d)
Yield:76%. M.p.:176-178°C. 'HNMR (300
MHz,CDCl;, ppm): 3.70 (dd, Ha, 1 H), 3.80
(dd, Hb, 1 H),5.90 (dd, Hx,1 H),7.95-7.35 (m,
Ar-H, 10 H),11.90 (s,0H, 1H); IR (KBr, cm™):
3390 (OH), 1490 (C=N), 1385 (C-O), Anal.
Calc. for CigH;4FNO,(307): C 74.26, H 4.59,
F6.18, N 4.56 ; Found:C 74.22, H 4.57, F6.16,

N4.52,
1-(5-(4-cyanophenyl)-4,5-dihydroisoxazol-3-
; yDnaphthalen-2-ol. (3¢)
Yield:74%. M.p.:181-183°C. 'HNMR (300
?g;izﬁioch, ppm): 3.70 (dd, Ha, 1 H), 3.80
R 1 H),5.80 (dd, Hx,1 H),7.90-7.30 (m,
ot 00 H),12.10 (s,0H, 1H); IR (KBr, cm"):
0) A( H), 2210 (CN), 1485 (C=N), 1380 (C-
» Anal. Calc, for C20H|4N202(3l4)2 C 76.42,

Speci
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H 4.49, N 891
8.89.

1-(5-(4-methoxyphenyl)-4 5-gii
» d
3-yDnaphthalen-2-), )(,31';0 R

Yield:70%. M.p.:184-186°C. 'Hnww
MHz,CDCl,, ppm): 3.49(s, ocH,, 3H) (3332
(4d, Ha, 1 H), 3.82 (dd, Hb, 1 1570 (4q
Hx,l H),7.90-690 (m, ArH, 10

. ArH, 10 H),12.00
(O, TH); IR (KBr, cm™): 3350 (OH), 1480

y Found:C 76.40, H 445 N

(C=N), 1385 (C-0), Anal
K . Calc.
CxH17NO3(319): C 75.22, H 5.37 Nc4 3;()["
Found:C 75.20, H5.35, N 437. =~ °
Antibacterial activity

All the newly synthesized compounds were
screened in  vitro antibacterial activity
evaluated against 24hr culture of different
bacterial strains such as
Staphylococcusaureus, Streptococcus pyogenes
(Gram +ve) and, Escherichia coli,
Pseudomonasaeruginosa gGram -ve) at a
concentration 50 pg ml™ . The cultures were
diluted with 5% of autoclaved saline and the
final volume was adjusted to a
concentration of approximately 105-106 CFU
ml”. The synthesized compounds were diluted
with acetone for the antibacterial biological
assay for agar disc diffusion method. The
liquid form of test compound was soaked on to
a disc (Smm) and then allowed to air dry, such

that the disc became completely saturated
With the test compound. The saturatedchemical
dlsc§ were introduced onto the upper layer of
medium evenly loaded with the bacteria and
}IICl_lbated at 37° C for 24 to 48 hrs for better
inhibition of bacteria. The zones of inhibition
were measured after 24 to 48 hrs. All the
experiments were performed in triplicate and
the results are expressed as zone of inhibition
in mm. The zone of inhibition of the
synthesized  compounds  (3a-3f)  was
comparedwith zone of inhibition of standard
antibiotics ofloxacin (50 pg mL")[27].

From the screening studies (Table 2), it is
evident that the synthesized isoxazoline
derivatives 3a, 3b,3c, 3d and3fshowed good
antibacterial activity against all the tested
organisms. It was further observed that the
disubstituted halogen compounds 3a, 3b and 3¢
were better over the monosubstituted halogen
compound 3d this could be due to effective
binding in to the active site of the target where
as electron rich 3fwith one -OMe substituent,
showed best activity near to that of standard
drug. This observation leads to conclusion
that electron rich and halogen
disubstitutedisoxazolines showed higher
activity against bacterial strain tested.

Table 2. Antibacterial activity of Compounds

Diameter of Zone of inhibition(in mm)
Sr.No | Compounds Gram +ve bacteria Gram —ve bacteria
S.aureus S.pygenes E.coli P.Aeruginosa
3 22 22 27 24
g; 3; 23 24 26 24
03 3¢ 24 25 28 25
04 3d 21 21 26 23
05 3¢ 18 20 22 19
07 Standard 26 28 3_0 27
08 DMSO s - :
Conclusion obtained in good yield and confirmed

In the present work, we synthesizeq some
novel isoxazoline derivatives from .dnffc'rent
substituted 2-hydroxynaphthyl functlonah'zcd
chalcones and hydroxylamine hydrochloride.
The newly synthcsized compounds were

byspectral analysis. The antibacterial data
revealed that electron rich and halogen
disubstitutedisoxazolines  showed higher
activity against bacterial strain tested.It also
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