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ABSTRACT

Benzoxazole is used primarily in industry and reskeaand has no household use. Benzoxazole is amaiic

organic compound with a molecular formulaHgNO, a benzene-fused oxazole ring structure, anddmm similar

to pyridine. Being a heterocyclic compound, benzoba finds use in research as a starting materal the

synthesis of larger, usually bioactive structuriéss found within the chemical structures of phaceutical drugs
such as flunoxaprofen. Its aromaticity makes iatigely stable, although as a heterocycle, it haactive sites
which allow for fictionalizations. In this researgbaper we have studied about the activities suchAas-

inflammatory activity, Analgesic activity, Microlégical screening, Anti-inflammatory activity, Agakic activity,
Microbiological screening and Anti-inflammatory aty.

Keywords: Benzoxazole, Anti-inflammatory activity, Analgesiactivity, Microbiological screening, Anti-
inflammatory activity, Analgesic activity etc.

INTRODUCTION

Pharmacology means study of drugs involve the wtdeding of its action, movement in the body, thetsdic uses,
possible side effects and toxicity [1]. To produtscharacteristic effects, a drug must be presemtppropriate
concentrations at its site of action. Although @mégly a function of the amount of drug administerdtk
concentration of active, unbound (free) drug a#diralso depend upon the extent and rate of itsrpiiso,
distribution (which mainly reflects relative bindirio plasma and tissue protein), metabolism (bisficrmation),
and excretion [2]. The pharmacological responsesveiby any drug are subjected to qualitative andntjtative
evaluation viz. a drug on oral administrative shdvt¢o be a hypotensive. The activity may be duert any one of
the following sites: (1) Central nervous system), R&st ganglionic nerve ending, (3) Ganglia, (4)efioles or
others. Pharmacology establishes the effect ofitbg on particular site, i.e., the mode of actioibis assumed that
pharmacological activity is a function of physigabperties if it is a structurally non-specific dgrand chemical
properties well if it is a structurally specificudy. The structure is then modified in the followimnner to affect
the properties, (1) shifts are made in the positibfunctional groups, (2) valance bond are satutaf3) acidity or
basicity is modified and variations of configuratiabout asymmetric centers are made. A correldteiween the
pharmacological action and structure in a seriesoafipounds is its structure activity relationsH§AR). A slight
alteration in the structure might increase or alboé particular effect observed in the parent miée¢3] For all the
studies on albino mice (25-30gm) of either sex wesed. The drug was administered orally using suspe of
drug in corboxymethyl cellulose (CMC).
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All experiments were carried out with the conseningtitutional Animal Ethical Committee of Intedridniversity
(approved by CPCSEA Regd. No.- IU/Pharm/M. Pharr@SEBA/10/32 ) . In the effort of establish the effetthe
synthesized compounds, the following pharmacoldgiceeening was carried out.

Anti-inflammatory activity
Analgesic activity

Microbiological screening
Anti-inflammatory activity
Analgesic activity

Microbiological screening
Anti-inflammatory activity

MATERIALS AND METHODS

Anti-inflammatory activity

Paw edema- Male or female Wistar rats with a bodygtt between 100 and 150 g are used. The animals a
starved overnight. To insure uniform hydration, thts receive 5 ml of water by stomach tube (cdsitror the test
drug dissolved or suspended in the same volumetyTiminutes later, the rats are challenged by astameous
injection of 0.05 ml of 1% solution of carrageeriato the plantar side of the left hind paw. The pawnarked with
ink at the level of the lateral malleolus and imgaer in mercury up to this mark. The paw volume easured
plethysmographically immediately after injectiogaim 3 and 6 h, and eventually 24 h after challefje

Analgesic activity

Writhing tests- Mice of either sex with a weightlween 20 and 25 g are used. Phenylquinone in aectration of
0.02% is suspended in a 1% suspension of carbokyieetlulose. An aliquot of 0.25 ml of this suspiemsis

injected intraperitoneally. Groups of 6 animals ased for controls and treated mice. Preferably, gnoups of 6
mice are used as controls. Test animals are aderiedsthe drug or the standard at various pretreatttimes prior
to phenylquinone administration. The mice are paicelividually into glass beakers and five min aflowed to
elapse. The mice are then observed for a periddromin and the number of writhes is recorded &mheanimal.
For scoring purposes, a writhe is indicated bytstiag of the abdomen with simultaneous stretclihgt least one
hind limb. The formula for computing percent inhidn is: average writhes in the control group mimua#hes in

the drug group divided by writhes in the controbup times 100%. The time period with the greatestent of
inhibition is considered the peak time. A dose migyreserved for interesting compounds or thosietwimhibit

writhing more than 70%. Compounds with less tha¥ Ti@hibition are considered to have minimal acyivib]

Microbiological screening

For both antibacterial and assay compounds weseldid in absolute ethanol (0.8 mg/ml). Furtheuttbhs of the
compounds and standard drugs in the test medium b@ncentrations of 400, 200, 100, 50, 25, 1225,63.12,
1.56, 0.78 mg/ml. The minimum inhibitory conceribas (MIC) were determined using the method of falo-
serial dilution. In order to ensure that the sotveer se’ had no effect on bacterial growth, a control teas also
performed containing inoculated broth supplementitd only ethanol at the same dilutions used inexperiments
and found inactive in culture medium.

Antibacterial assay-

The cultures were obtained in Nutrient agar brd@ficp) for all the bacteria after 24 h of incubatiat 37+1°C.
Testing was carried out in Nutrient agar broth ldth4 and the two-fold serial dilution techniquesnapplied. The
final inoculums size was 10CFU/mI. A set of tubes containing only inoculatebth was kept as controls.
Norfloxacine was taken as standard. After inculmatior 24 h at 37+1°C, the last tube with no growvah
microorganism was recorded to represent MIC expressmg/mlL[6]

RESULTS AND DISCUSSION

Anti-inflammatory activity-

Out of all compound studied only compound SHF-2,FS] SHF-8 and SHF-9 showed appreciable anti-
inflammatory activity as compared to diclofenacisad Compound SHF-1 and SHF-7 showed significarit- an
inflammatory activity. Other compound did not prodtsignificant anti-inflammatory activity.
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Analgesic activity-
Out of all compound studied only SHF-3 and SHF-8vebd significant analgesic activity. Other compoulii not
produce significant analgesic activity.

Microbiological screening-
No anti-bacterial activity was found in the syntized compound.

ANTI-INFLAMMATORY ACTIVITY OF SYNTHESIZED COMPOUNDS

Volume in ml.
Dose change Mean 0 it
SN Code No.| (mg/ | No. of rats (at(\)/;lour) (after 3 hr)| inpaw | Increase in % inhibition t-value | p-value
kg) V2 vol. paw
AV vol.+sem
1 Control - 1 0.70 1.15 0.45
2 0.85 1.25 0.40
3 0.70 1.10 0.40 0.400+0.020
4 0.65 1.0 0.35
2 Diclo. 30 1 0.60 0.70 0.10
2 0.65 0.75 0.10
3 055 0.70 015 0.125+0.014 68.75 11.00 0.001
4 0.60 0.75 0.15
3 SHF-1 50 1 0.80 0.90 0.10
2 0.60 0.75 0.15
3 0.80 0.90 010 0.112+0.01 72 12.01 0.001
4 0.60 0.70 0.10
4 SHF-2 50 1 0.60 0.80 0.20
2 0.50 0.75 0.25
3 0.6¢ 08t 0.2 0.212+0.12 47 7.83 0.001
4 0.7¢ 0.8C 0.2C
5 SHF-3 50 1 0.70 0.80 0.10
2 0.65 0.75 0.20
3 075 095 020 0.187+0.03 53.25 5.67 0.001
4 0.55 0.80 0.25
6 SHF-4 50 1 0.6¢ 0.9¢ 0.3C
2 0.7¢ 1.2C 0.5C .
3 060 0.90 030 0.350+0.05 t- test failed
4 0.60 0.90 0.30
7 SHF-5 50 1 0.60 0.70 0.10
2 0.65 0.75 0.15
3 05t 0.7¢ R 0.125+0.014 68.75
4 0.6C 0.7t 0.1¢
8 SHF-6 50 1 0.70 0.85 0.15
2 0.80 1.0 0.20
3 065 0.75 010 0.150+0.02 62.5 8.66 0.001
4 0.70 0.85 0.15
9 SHF-7 50 1 0.6¢ 0.7t 0.1¢
2 0.6¢ 0.7t 0.1C
3 055 0.65 0.10 0.112+0.012 72 12.01 0.001
4 0.65 0.75 0.10
10 SHF-8 50 1 0.50 0.65 0.15
2 0.45 0.65 0.20
3 065 075 010 0.137+0.02 65.75 8.34 0.001
4 0.65 0.75 0.10
11 SHF-9 50 1 0.60 0.05 0.10
2 0.75 0.05 0.15
3 0.60 0.05 015 0.062+0.012 84.5 14.00 0.001
4 0.75 0.10 0.15
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Analgesic activity of synthesized compounds

Mean
Writhing

Dose
Code No.| (mg/ | No. of mice
kg)

S.N. No. of writhing in mice ( after 20 min. % inhibition

t-value | p-value

16
15

1 Control

15 -

2 Aspirin 30

5.50 63.33 19.00 0.0001

3 SHF-1 50

10 33.33 8.66 0.0001

4 SHF-2 50

6 60 15.59 0.0001

5 SHF-3 50

11 26.66 6.92 0.0004

6 SHF-4 50

12 20 5.1962 0.002

7 SHF-5 50

14.75 1.66 .3333 .7502

8 SHF-6 50

11.75 21.66 5.165 0.0021

9 SHF-7 50

6.5 56.66 17 0.0001

10 SHF-8 50

14 6.66 1.7321 .1340

11 SHF-9 50

8.25 45 10.72 0.0001

ENTRIENIE ENTRIENIE EN TR DS T EN TSI ENTRI TSR EN TR S ENTA TSI EN S EN TR TSI EN TSI N EN T T
=
)

CONCLUSION

In an approach to synthesize some potent benzaxalmsivatives, some compounds were synthesized d&tagls
of these compounds are given below-

cl
R /E;Eo
| B >—£ >
/N\/\/C\N N/
H

R
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MOLECULAR
S.N. | CODE NO. R R> FORMULA CHEMICAL NAME
1 SHF-8 C3H7 | C3H7 | Cy3H,gCIN3O5 | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4-dipropylam-butyramide
CI
R2 Ry o
2 Y
N
H
R3
CODE MOLECULAR
S.N. NO. R1 R, R; FORMULA CHEMICAL NAME
2 SHF-1 CH3 Co3H55CIN3O5 | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4(4-methyperidine-1-yl)-butyramide
3 SHF-2 CH3 H Co3H55CIN3O5 | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4(2-methyperidine-1-yl)-butyramide
4 SHF-3 H H C,,H24CIN3O, | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4-piperidideyl-butyramide
5 SHF-4 CHj H CHj3 | C,4H2gCIN3O, | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4(2,6-dimgtipiperidine-1-yl)-butyramide
Cl
R
\ 0]
N
2 /
N\/\/C\
N
N
H
CODE MOLECULAR
S.N. NO. R FORMULA CHEMICAL NAME
6 SHF-5 CyHg Cy3H»7CIN4O» | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4(4-ethypprazine-1-yl)-butyramide
7 SHF-6 CH3 C2oHo5CIN4O5 | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4(4-methyperazine-1-yl)-butyramide
8 SHF-7 CgHs C,7H57CIN4O5 | N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4(4-phenjperazine-1-yl)-butyramide
9 SHF-9 F C27H26C|FN402

N-[2-(2-Chlorophenyl)-benzoxazole-5yl]-4-[4-(4-fltmphenyl] piperazine-1-yl)-butyramide

The structures were confirmed using IR and NMR #pscopy. The potency of synthesized compounds were
established using following pharmacological scregni

Analgesic activity

Paw edema- Male or female Wistar rats with a bodygtt between 100 and 150 g are used. The animals a
starved overnight. To insure uniform hydration, tats receive 5 ml of water by stomach tube (cdstror the test
drug dissolved or suspended in the same volumetyTiminutes later, the rats are challenged by astaneous
injection of 0.05 ml of 1% solution of carrageeriato the plantar side of the left hind paw. The pawnarked with
ink at the level of the lateral malleolus and imgeel in mercury up to this mark. The paw volume &asured
plethysmographically immediately after injectiogam 3 and 6 h, and eventually 24 h after challefgje

Analgesic activity

Writhing tests- Mice of either sex with a weightween 20 and 25 g are used. Acetic acid in a cdret@n of 1%
(1ml/kg) is used to produce writhing. An aliquot@025 ml of this suspension is injected intrapeally. Groups
of 6 animals are used for controls and treated .nitceferably, two groups of 6 mice are used asrotmtTest
animals are administered the drug or the standavdraous pretreatment times prior to Acetic aainanistration.
The mice are placed individually into glass beakard five min are allowed to elapse. The mice hes tobserved
for a period of ten min and the number of writhegacorded for each animal. For scoring purposegitae is
indicated by stretching of the abdomen with simétus stretching of at least one hind limb. Thenfda for
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computing percent inhibition is: average writheghe control group minus writhes in the drug gralivided by
writhes in the control group times 100%. The tinegi@d with the greatest percent of inhibition isxsiered the
peak time. A dose range is reserved for interestimgpounds or those which inhibit writhing more rntha0%.
Compounds with less than 70% inhibition are considéo have minimal activity. [4]

Microbiological screening

For both antibacterial and assay compounds weseldid in absolute ethanol (0.8 mg/ml). Furtheutbhs of the
compounds and standard drugs in the test medium b@ncentrations of 400, 200, 100, 50, 25, 1225,63.12,
1.56, 0.78 mg/ml. The minimum inhibitory conceniwas (MIC) were determined using the method of falo-
serial dilution. In order to ensure that the sotveer se’ had no effect on bacterial growth, a control teas also
performed containing inoculated broth supplementid only ethanol at the same dilutions used inexperiments
and found inactive in culture medium.

Antibacterial assay-

The cultures were obtained in Nutrient agar br@ficp) for all the bacteria after 24 h of incubatiat 37+1°C.
Testing was carried out in Nutrient agar brothldth4 and the two-fold serial dilution techniquesnapplied. The
final inoculums size was 10CFU/mI. A set of tubes containing only inoculaterbth was kept as controls.
Ciprofoxacine was taken as standard. After incopafior 24 h at 37+1°C, the last tube with no growth
microorganism was recorded to represent MIC expresg/ml. [5]
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