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ABSTRACT

Several 3-substituted 1,2-benzisoxazole derivativare synthesized from treatment of 4-amino-
2-hydroxy acetophenone by different aldehyde dukistn with the hope that different
substituent formed at the third position show digant antimicrobial activity. 4-amino-2-
hydroxy acetophenone 1 on treatment with diffesdtd¢hydes 2a-e in sodium hydroxide afford
3a-e. Compounds 3a-e on oximation yields 4a-e. ©angs 4a-e on treatment with silica gel
and sodium carbonate affords 5a-e. The resultasulstituted 1,2-benzisoxazole derivatives
have been characterized by spectral data. The cang® 5a-e have been screened for their
antimicrobial activity. Compounds 5a, 5b and 5eileitlyood antimicrobial activity.

Key words: 3-substituted 1,2-benzisoxazole, aldehydes, antiial activity.

INTRODUCTION

1,2-benzisoxazole derivatives known to have impartzological activities and are useful in

different activities. 1,2-benzisoxazole derivativeave recently attracted attention as an
important class of heterocyclic compounds in theddfiof drugs and pharmaceuticals. These
compounds are widely used as analgesic [1], antideant [2,3], antipsychotic [4,5], and as

antimicrobial [6] agents.

In view of the diverse type of biological activilywas thought worthwhile to prepare the title

compound i.e., 3-substituted 1,2-benzisoxazolevdtvies have been synthesized by the
treatment of 4-amino 2-hydroxy acetophenone witfedint aldehyde substitutent and evaluated
for the antimicrobial activity with the hope thaffdrant substituent formed at third position may

prove to be biologically active.

The general synthetic strategy employed to preffedenzisoxazole derivatives was based on
Claisen-Schmidt condensati¢8cheme 1)[7]. A series of five benzisoxazole derivatives-ga
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were prepared by condensing various aldehyde sutesti and substituted acetophenone to form
the expected compounds, using 4-amino-2-hydroxyopbenone 1 on treatment with different

aldehydes 2a-e in sodium hydroxide afford 3a-e. gmmds 3a-e on oximation yields 4a-e.

Compounds 4a-e on treatment with silica gel andusodcarbonate affords 5a-e. The starting
materials ie., 1 and 2a-e were commercially avialab

H,N OH
H,N OH
| KOH
+ R—C (o] - o}
o
Aldehyde substitutent
CH——=CH
CH3
, NH,OH.HCI R
4-amino-2-hydroxy acetophenone 2=t
NaOH
Reflux for
1hr
H,N o
\ HoN OH
N Silica gel &
Na,CO.
/ AR NOH
CH——=CH
| CH——=CH
R

R

Scheme I: Scheme for the synthesis of 3-propene -h&nzisoxazole derivatives
MATERIALS AND METHODS

All melting points were determined on a veego mgltpoint apparatus. The homogemecity of
all the compounds was checked by TLC on silica gggted plates. IR spectra (KBr) were
recorded on FTIR spectrophotometdi. NMR spectra were recorded in CR®h 300 MHz
instrument using TMS as internal standatd. (chelnsigidt in 6,ppm).

General procedure for the preparation of compoundsa-e

A mixture of 4-amino-2-hydroxy acetophenone (0.01avijl substituted aldehyde (20% 0.04 M)

was dissolved in 10 mL ethanol. To this mixturemD of 40 % KOH was added, the reaction

mixture was stirred and kept at RT for 24 hr. THamreaction mixture was poured over crushed
ice and contents were acidified with concentratedrdchloric acid. Product thus obtained was
purified by recrystallization from 75% acetic acid.

General procedure for the preparation of compoundgla-e

Compound 3 (0.01M) was dissolved in 10 mL of ethidohol. To this 0.05 M of sodium

hydroxide (in10 mL water) and 0.015 M of hydroxyiam hydrochloride (in 10 mL water) were
added. Contents were refluxed for 1 hr and theti@amixture was left overnight. Mixture was
poured in cold water and contents were acidifiethydrochloric acid. Product thus obtained
was purified by recrystallization from 75% ethanol.
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General procedure for the preparation of compound$a-e

Compound 4 (0.01M) was dissolved in dichlorometh@meL) in another beaker silica gel (109)
of 60-120 mesh treated with 0.02M of sodium carl@salution stirred and dried. This reaction
mixture was transferred to solution 4 and solveas wvaporated on water bath at 50° C. The
reaction mixture was cooled to RT & product wasraoted with dichloromethane (20 mL),
solvent was evaporated by warming on water batkidRe was treated with 5% NaOH in order
to remove unreacted oxime. The obtained compouads\sas purified by recrystallization from
ethanol.

Antimicrobial activity

The compounds 5a-e were screened for their antimigh activity against E. coli, B. subtilis, P.

aeruginosa, S. typhae, S. cohini and S. aureugyay agar well diffusion method [8]. All the

results were compared to standard antibiotic geistaman aminoglycoside (broad spectrum).
Results are presented in table 5.2 to 5.15 anddigil to 5.13.

For the antimicrobial activity, the compounds welissolved in absolute DMSO (3mg/ml).
Further dilutions of the compounds were prepardti@tequired quantities of 50 and 100 pg/ml
concentrations. The standard drugs were also pd@ar50 and 100ug/ml concentration.

Antimicrobial activity of test compounds in 50ug\miconcentration

In the present investigation of antimicrobial aityivof synthesized compounds 5a-e, it was
observed that all the samples were showing poteartiamicrobial activity. Table 5.1 shows the
zone of inhibition of test samples against variousroorganisms (in 50pug\ml concentration).

Biostatical Interpretation (One Way ANOVA)

The results are presented as mearfS8D+(standard deviation) of synthesized compoumds a
standard drug gentamicin against various microaosgan Statistical analysis were performed
using one way analysis of variance (ANOVA) followdxy bonferroni test for multiple
comparisons, using primer of biostatistics. P vaki@.05 were considered to be significant.

Table 5.1: Zone of Inhibition of test samples agaBst various microorganisms

Zone of Inhibition (mm)**
Test Sample*| : — - T
E.Coli B.Subtilis | P.Aeruginosa  S.Typhae S. Cohini . augeus
Gent 36+0.82 | 31.25+0.957 22+1.414 30+1.63  28.79¥0)928.75+0.96
5a 23+1.41 13+1.15 19+0.82 15.75+126 17.75+0,980.25+2.06
5b 22+0.82 18+1.63 16.25+1.71 18+1.68 18.5+1.73 1263
5¢c 17£1.41 14+1.63 12.75+1.5 10.5+0.58 16+1.63 4520
5d 16.75+0.5 11.5+1.29 12.5+0.58 13.5+1.29  11.2%80. 13+1.55
5e 19.25+1.71] 16.25%1.26 15+0.82 17+0.82 18+1.41 012

** Data is presented in mean + SD; * n=4; p<0.05 waonsidered as level of significance

In case of E. coli, it was observed that 5a wasngamaximum antimicrobial potential. The
effect of 5¢, 5d and 5e was significantly less (80 as compared to 5a. Although 5b was
showing less zone of inhibition as compared to @ale variation was non-significant (p>0.05).
The effect of 5a was significantly less (p<0.05)casnpared to gentamicin, the standard drug
used in the present study. The comparison betwaea af inhibition of the test compounds and
E. coli are shown in figure 5.1.
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Fig 5.1: Antimicrobial activity of test compounds aainst E. coli

When zone of inhibition due to different compoundgss compared for B. subtilis, it was found

that 5b was having maximum activity. Although imstkase the compound 5b was significantly
less effective (p<0.05) as compared to gentam{@ompound 5e was less effective than 5b but
this difference was non-significant (p>0.05). Alther samples i.e., 5a, 5c and 5d were
significantly less effective than 5b (p<0.05). T¢mmparison between zone of inhibition of the

test compounds and B. subtilis are shown in figuge
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Fig 5.2: Antimicrobial activity of test compounds a@ainst B. subtilis

In case of P. aeruginosa, it was observed thatd&sahaving maximum antimicrobial potential.
Although in this case the compound 5a was sigmtigdess effective (p<0.05) as compared to
gentamicin. The compound 5b was less effective Gabut this difference was non-significant
(p>0.05). All other compounds i.e., 5¢, 5d and Serewsignificantly less effective than 5a
(p<0.05). The comparison between zone of inhibibérthe test compounds and B. subtilis are
shown in figure 5.3.
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Fig 5.3: Antimicrobial activity of test compounds aainst P. aeruginosa

When zone of inhibition due to different compounass compared for S. typhae, it was found
that 5b was having maximum activity. Although imstbase the compound 5b was significantly
less effective (p<0.05) as compared to gentam{€ompound 5a was less effective than 5b but
this difference was non-significant (p>0.05). Alther samples i.e., 5c, 5d and 5e were
significantly less effective than 5b (p<0.05). T¢@mparison between zone of inhibition of the
test compounds and S. typhae are shown in figdre 5.
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Fig 5.4: Antimicrobial activity of test compounds a@ainst S. typhae

When zone of inhibition due to different compoundss compared for S. cohini, it was found
that 5b was having maximum activity. Although imstlhase the compound 5b was significantly
less effective (p<0.05) as compared to gentam{@ompound 5c was less effective than 5b but
this difference was non-significant (p>0.05). Alther samples i.e., 5a, 5d and 5e were
significantly less effective than 5b (p<0.05). T¢mmparison between zone of inhibition of the
test compounds and B. subtilis are shown in figuse
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Fig 5.5: Antimicrobial activity of test compounds ajainst S. cohini

In case of S. aureus, it was observed that 5a @&eaisidi maximum antimicrobial potential. The

effect of 5b, 5¢c and 5d was significantly less (J08) as compared to 5a. Although 5e was
showing less zone of inhibition as compared to @ae variation was non-significant (p>0.05).

The effect of 5a was significantly less (p<0.05)casnpared to gentamicin. The comparison
between zone of inhibition of the test compounds Brcoli are shown in figure 5.6.
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Fig 5.6: Antimicrobial activity of test compounds @ainst S. aureus

Antimicrobial activity of test compounds in 100ug\nh concentration

In the present investigation of antimicrobial aityivof synthesized compounds 5a, 5b, 5c¢, 5d and
5e for E. coli, B. subtilis, P. aeruginosa, S. 8@hS. cohini and S. aureus, it was observed that
all the samples were showing potential antimicrobietivity. Table 5.2 shows the zone of
inhibition of test samples against various micr@migm (in 100pug\ml concentration).

5.3.1 Biostatical Interpretation (One Way ANOVA)
The results are presented as mearfS8D+(standard deviation) of synthesized compoumds a
standard drug gentamicin against various microosgan Statistical analysis were performed
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using one way analysis of variance (ANOVA) followdxy bonferroni test for multiple
comparisons, using primer of biostatistics. P vaki@.05 were considered to be significant.

Table 5.2: Zone of Inhibition of test samples agaBst various microorganisms

Test Sample* Zone of Inhibition (mm)**

E.Cali B.Subtilis | P.Aeruginosa | S.Typhae | S. Cohini S. aureus
Gent 33.75+0.95] 32+0.81 24+1.82 29.25+0.95 29+1.15 29+0.81
BI-1 22.5+1.29 18+0.95 18.75+0.99 16.75+0.9%8.75+1.70] 19.25+1.89
BI-2 21.75+0.95| 17.25+1.70 18+1.29 18+1.63 17.75+0.9519.75+1.70
B-3 18.25+0.95| 14.25+1.70] 16.75%1.5 15.25+0.9% 16+1.63 14.75+0.95
Bl-4 16.75+0.5 12+1.41 17+2.38 14+1.4] 11.5+1.p9 13.795
BI-5 19.5+1.73 | 16.5+1.29 15.5+0.95 15.25+0035.5+0.57 | 14.75+0.5

In case of E. coli, it was observed that 5a wasrngamaximum antimicrobial potential. The
effect of 5¢, 5d and 5e was significantly less (080 as compared to 5a. Although 5b was
showing less zone of inhibition as compared to &etle variation was non-significant (p>0.05).
The effect of 5a was significantly less (p<0.05)caspared to gentamicin, the standard drug
used in the present study. The comparison betwee®a af inhibition of the test compounds and

E.coli are shown in figure 5.7.
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Fig 5.7: Antimicrobial activity of test compounds ajainst E. coli

When zone of inhibition due to different compoundgss compared for B. subtilis, it was found

that 5a was having maximum activity. Although imsthase the compound 5a was significantly
less effective (p<0.05) as compared to gentam{@ompound 5e was less effective than 5a but
this difference was non-significant (p>0.05). Allher compounds i.e., 5b, 5¢c and 5d were
significantly less effective than 5a (p<0.05). Tdwmparison between zone of inhibition of the

test compounds and B. subtilis are shown in figu8e
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Fig 5.8: Antimicrobial activity of test compounds a@ainst B. subtilis

In case of P. aeruginosa, it was observed thatdsahaving maximum antimicrobial potential.
Although in this case the compound 5a was signifigdess effective (p<0.05) as compared to
gentamicin. The compound 5e was less effective Haahut this difference was non-significant
(p>0.05). All other compounds i.e., 5b, 5c and 5eravsignificantly less effective than 5a
(p<0.05). The comparison between zone of inhibibérthe test compounds and B. subtilis are
shown in figure 5.9.
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Fig 5.9: Antimicrobial activity of test compounds aainst P. aeruginosa

When zone of inhibition due to different compounass compared for S. typhae, it was found
that 5b was having maximum activity. Although imstlhase the compound 5b was significantly
less effective (p<0.05) as compared to gentam{@ompound 5¢c was less effective than 5b but
this difference was non-significant (p>0.05). Alther samples i.e., 5a, 5d and 5e were
significantly less effective than 5b (p<0.05). T¢mmparison between zone of inhibition of the
test compounds and S. typhae are shown in figli@ 5.
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Fig 5.10: Antimicrobial activity of test compoundsagainst S. typhae

When zone of inhibition due to different compounass compared for S. cohini, it was found

that 5a was having maximum activity. Although imstbase the compound 5a was significantly
less effective (p<0.05) as compared to gentam{@ompound 5c was less effective than 5a but
this difference was non-significant (p>0.05). Alther samples i.e., 5b, 5d and 5e were
significantly less effective than 5b (p<0.05). T¢mmparison between zone of inhibition of the

test compounds and B. subtilis are shown in figuid.
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Fig 5.11: Antimicrobial activity of test compoundsagainst S. cohini

In case of S. aureus, it was observed that 5b wasd¢p maximum antimicrobial potential. The
effect of 5¢, 5d and 5e was significantly less (80 as compared to 5b. Although 5a was
showing less zone of inhibition as compared to ithe variation was non-significant (p>0.05).
The effect of 5b was significantly less (p<0.05)casnpared to gentamicin, the standard drug
used in the present study. The comparison betwee®a af inhibition of the test compounds and
E.coli are shown in figure 5.12.
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Fig 5.12: Antimicrobial activity of test compoundsagainst S. aureus
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Fig 5.13: The petriplates showing zone of inhibitio by well diffusion method.
RESULTS AND DISCUSSION

The benzisoxazole derivatives were synthesized laiséh Schmidt condensation reaction and
the products were confirmed by chromatographic spectral data. The melting point of all
compounds was observed different from ingrediengdting point which was confirmed the
synthesis of product. The purity of synthesized pounds was checked by observing single spot
on TLC plate. All synthesized compounds was gaJvg emgle spot. It means all synthesized
compounds were obtained in pure form. The meltiogtpof all synthesized compounds are
given in Table 5.3. The structure of synthesizestpounds was determined by spectral analysis.
The Amax of synthesized compounds was observed at fagigeeen 220-280nm. This range of
Amax was showed the presencergf-unsaturated carbonyl moiety. IR spectrum of Saanwed

a strong band near 1530-1550 “timdicates the presence of >C=N of isoxazole ririg. |
spectrum showed two strong absorptions at 302018260 cnt indicates the presence of C-H
stretching and C=C stretching of aromatic ring eesipely. A band near 2800-2900 and 3100
cmitindicates the presence of C-H stretching and C#r&ding of aliphatic ring respectively.
A band near 3373 cmshows N-H stretching. The structure is furtherpsrfed by*H NMR
which shows the presence of amino NH peak 4t0. It also shows the presence of ethylenic
double bond, a peak in the regidr7.6 (s, H, -CH=CH) andd 2.3-2.8_ {1 "HCH=CHg). Mass
spectroscopy helps to find the molecular weight tbé synthesized compounds. The
benzisoxazole derivatives showed the moleculap&ak that equivalent to the molecular weight
of proposed compound. Hence m/z value confirms rtiuecular weight of the respective
synthesized compounds. The anti-microbial actieityall synthesized compounds (5a-e) were
studied against E.coli, Salmonella typhi, Staphgtmtis aureus, Bacillus subtilis, Pseudomonas
aeruginosa and S. cohini by agar well diffusionhodt

Table 5.3: Physicochemical properties of a serie$ benzisoxazole derivatives

S. . . Molecular Yield | Melting point
No. Compound R-moiety Appearance formula (%) range C)
Brownish
BI-1 Acetaldehyde crystalline CigH1oN2O 52.4 165-168
2 BI-2 4-fluoro benzaldehyde Ye||OWI.Sh Ci5H11FN,O 58.8 160-162
crystalline
- Brownish
3 BI-3 pyridine 2-carbaldehyds crystalline C14sH11N30 62.1 152-156
4 Bl-4 4-methoxy benzaldehyde Brown 16814N0, 56.7 158-160
BI-5 Benzaldehyde Brown - 60 148-149
263
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CONCLUSION

In conclusion, we have discovered a novel series3-gubstituted 1,2-benzisoxazole and
evaluated them for the antimicrobial activity imeit E. coli, P. aeruginosa, S. typhae are gram
negative bacteria and S. aureus, B. subtilis, $inccare gram positive bacteria. All the
synthesized compounds were showing significantnaatobial activity against all the test
microorganisms. Among the tested compounds, 5a5intad found to be shown relatively
better antimicrobial activity. The effect of 5c, Bohd 5e was significantly less (p<0.05) as
compared to that of 5a and 5b. Although the efté&a and 5b were significantly less (p<0.05)
as compared to gentamicin, the standard drug usdigei present study. Thus from the above
experiment it can be concluded that all test comdsupossess broad spectrum antibiotic

property.
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