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Abstract: The Isoxazole ring system belongs to a much studied class of compound. In the last few decades, the
chemistry of Isoxazoles and their fused heterocyclic derivatives have received considerable attention owing to their
significant and effective biological activity. The present study aimed to design and synthesize novel derivatives of
Isoxazole from 4-methoxy aniline gives N-(4-methoxyphenyl) acetamide which was hydrolysis with sodium hydroxide
and treated aromatic aldehydes yields resultant compound N-(4-methoxyphenyl) 3-phenyl propanamide (BSM-I11A-111J).
Title compound were synthesized and the structures of newly synthesized compounds were confirmed by IR, Mass and
'H-NMR spectroscopy. All the compounds synthesized were evaluated for their analgesic activity by using Eddy’s hot
plate method. The compounds 5- (4-bromophenyl)-N-(4- methoxyphenyl) 4,5- dihydroisoxazole-3-amine (BSM-111D)
and 5- (4-chloro-3-nitrophenyl)-N-(4- methoxyphenyl) 4,5- dihydroisoxazole-3-amine (BSM-IIIF) were shown good
analgesic activity and remaining compounds were shown poor analgesic activity.

KeyWO rds: Isoxazole, 4-methoxy aniline, Analgesic Activity and Eddy’s hot plate method.

INTRODUCTION

Isoxazole heterocycles are of great interest due to their exceptional biological activity. The treatment of pain
continues to be the subject of considerable pharmaceutical and clinical research in recent years [1, 2]. A systematic
investigation of this class of heterocycle revealed that isoxozole containing pharmacoactive agents play important role in
medicinal chemistry. Chemotherapeutic, analgesic and anti—inflammatory drugs are prescribed simultaneously in
normalpractice [3]. There is also evidence that novel synthetic methods can be applied to develop small molecules with
anti-retroviral activity that target host factors important for HIV-1 replication [4].

Isoxazoles are five-membered aromatic heterocycles containing adjacent oxygen and nitrogen atoms. The
structure of Isoxazoles was shown in Fig 1. The isoxazole ring system is found in a variety of naturally occurring
compounds and biologically active molecules Also varied medicinal activities such as which is 4-amino — 3 —
isoxazolidine possessing antibacterial [5], antibiotic, antioxidant [6], Anti-diabetic [7], antidepressant and
anxiolyticactivity [8], anticancer activities [9], anti-fungal [10] have been reported for isoxazole derivatives. Isoxazole
moiety has been incorporated into a wide variety of therapeutically interesting drug candidates including AMPA receptor
agonist, antithrombin activity, anti-rhinovirus agents, antidepressants, antinociceptive activity, antibacterial,
anticonvulsant activity, nonnucleoside HIV-1 reverse transcriptase inhibitor, antitumor, cox-1/cox-2 inhibitor, HDAC
inhibitor, antitubulin activity, 5-HT reuptake inhibitor, adrenoceptor antagonist, humoral immune response inhibitor and
the neurological disorders such as schizophrenia. An attempt is being further made to explore it in an illustrated manner
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owing to their clinical significance in medicinal chemistry research. The new isoxazole derivatives from 4-methoxy
aniline generate N-(4-methoxyphenyl) acetamide, which was hydrolyzed with sodium hydroxide and treated aromatic
aldehydes provides the final chemical N-(4-methoxyphenyl) 3-phenyl propanamide, which is tested for analgesic action.
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Figure 1: Structure of Isoxazole

MATERIALS AND METHODS

The entire all chemicals used were procured from Loba chemie Pvt. Ltd., Mumbai. Purity of starting materials
used for reaction was confirmed by checking their melting point and by thin layer chromatography. All the reactions
were monitored using thin layer chromatography. The FT-IR spectrum of the synthesized compounds has been obtained
from oxygen health care and research center Pvt, Ltd Ahmadabad, Gujarat. The IR spectra were carried out by FT-IR
(KBr Press Pellet) spectra were recorded on SHIMADZU Spectrophotometer (Anax)-

METHODOLOGY
Method of Preparation of Synthesis of N-(4-methoxyphenyl) acetamide:

The N-(4-methoxyphenyl) acetamide was prepared by the condensation of 4-methoxy anilline (1.09 gm, 0.01
mol) with acetyl chloride (0.78 ml, 0.01 mol) by refluxing for 20-30 mins. The product obtained was isolated dried
overnight, which was confirmed through TLC and recrystallized with ethanol.

Method of Preparation of Synthesis of N-(4-methoxyphenyl) 3-phenyl propanamide:

To a mixture of equimolar quantities of N-(4-methoxyphenyl) acetamide and aromatic aldehydes in ethanol (25
ml), 2 % NaOH solution (1 ml) was added and stirred for 10.00 hrs at room temperature. Then it was refluxed for 6.00
hrs on a water bath. The excess of solvent was removed under reduced pressure. It was poured into ice-cold water. The
solid thus separated was filtered, dried and recrystallized from ethanol to obtain the N-(4-methoxyphenyl) 3-phenyl
propanamide in pure form. Scheme for the synthesis of N-(4-methoxyphenyl)-5-phenyl-4,5-dihydroisoxazol-3-amine
(BSM-111A-I113) shown in Figure 2.
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4-methoxyaniline 3-phenylpropanamide

EtOH

o
LI
NH//\)\Q
R
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Figure 2: Representative Scheme for the synthesis of N-(4-methoxyphenyl)-5-phenyl-4,5-dihydroisoxazol-3-amine
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Method of Preparation of Derivatives of N-(4-methoxyphenyl)-5-phenyl-4,5-dihydroisoxazol-3-amine (BSM-I11A-

11J):

To a mixture of N-(4-methoxyphenyl)-3-substituted-propanamides (0.01mol) and hydroxylamine hydrochloride
(0.69 gm, 0.01mol) in ethanol (25ml) was refluxed on a water bath for 6.00 hrs. The reaction mixture was concentrated
under reduced pressure. It was cooled and poured into ice-cold water. The solid separated was filtered, dried and
recrystallized from ethanol. Derivatives of N-(4-methoxyphenyl)-5-phenyl-4,5-dihydroisoxazol-3-amine (BSM-I11A-111J)

was shown in Table 1.

Table 1: Derivatives of N-(4-methoxyphenyl)-5-phenyl-4, 5-dihydroisoxazol-3-amine (BSM-I11A-111J)

Compound | Substituted Name With Derivatives of N-(4-methoxyphenyl)-5-phenyl-4,5-
Code Structure dihydroisoxazol-3-amine (BSM-I11A-111J)
O\ 0 N—O
BSM-I11A I
NH
benzaldehyde N-(4-methoxyphenyl)-S-phenyI-4,5—dihydr
oisoxazol-3-amine
0] H,C—O
N
BSM-111B {\(Q\
OH _0
3-hydr0xybenza|dehyde 3-{3-[(4- methoxyphenyl)ammo] -4,5-dihydroi
soxazol-5-yl}phenol
o) H,C—O
A
BSM-IIIC ij Q <\'/©/
Cl 0
4-chlorobenzaldehyde 5-(4-chlorophenyl)-N- (4 methoxyphenyl)-
4,5-dihydroisoxazol-3-amine
O\ H;C—O
BSM-I11D ij Q {\KQ/
Br et /O
4-bromobenzaldehyde 5-(4- bromophenyl) N-(4-methoxyphenyl)-
4,5-dihydroisoxazol-3-amine
6] H;C—O
N
BSM-I11E Q
OH
_0
3-hydroxy-4-methylbenzaldehyde 5-{3-[(4- methoxyphenyl)amlno] -4,5-dihydroisox
azol-5-yl}-2-methylphenol
o) H,C—O
~ Cl
BSM-IIF 0
Nl NH 0
I N\ o
a0 , N—C
B 5-(4-chloro-3-nitrophenyl)-N-(4-methoxyphenyl)-4,5-d
4-chloro-3-nitrobenzaldehyde ihydroisoxazol-3-amine
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Compound | Substituted Name With Derivatives of N-(4-methoxyphenyl)-5-phenyl-4,5-
Code Structure dihydroisoxazol-3-amine (BSM-I11A-111J)
H,C—O
~
BSM-IIIG ij Q {\'/Q/
O N\
4-methoxybenzaldehyde N 5—b|s(4—methoxyphenyl)—4,5—d|hydr0|soxazol—3—am|ne

H,C—O

S
BSM-IIIH Q
OH
NH

2-amino-5-{3-[(4- methoxyphenyl)amlno] -4,5-dih
ydroisoxazol-5-yl}phenol

H,C—O

o)
A NH,
BSM-I111
cl
cl NH
-

5-(4-amino-3-chlorophenyl)-N-(4-methoxyphe
nyl)-4,5-dihydroisoxazol-3-amine

4-amino-3-hydroxybenzaldehyde

4-amino-3-chlorobenzaldehyde

H,C—O

~| & R

2-chloro-4-{3-[(4- methoxyphenyl)amlno]
3-chloro-4-hydroxybenzaldehyde 4,5-dihydroisoxazol-5-yl}phenol

BioLOGICAL EVALVATION

The animals used in the examination were sheltered in analogy of the Maratha Mandal’s Nathajirao G Halgekar
Institute of Dental Sciences and Research Centre Belgaum animal house, which follows the guidelines and regulation set
by the committee for the control and administration of experiments on animals (CPCSEA), Ministry of social justice and
empowerment, Government of India. The studies were attempted with previous approval from the Institutional Animal
Ethics committee (IAEC) and ultimate care was taken to establish that the animals were handling in the most kind and
satisfactory manner. Wister rats and albino mice of either sex, weighing 150-200 gm and 20-25 gm, respectively, were
used. Pregnant females were eliminated.

IN-VIVO ANALGESIC ACTIVITY
In-Vivo Analgesic Evaluation

Analgesic activity was carried out by Eddy’s hot plate method. Six groups of albino mice of either sex each
comprising of four animals, weighing between 20-25gms were deprived of food and water for 12hrs prior to the
experiment. The animal with a basal reaction time of less than 8 seconds were considered for the study. The hot plate was
stabilized at 55+1°C, the animals are placed on the hot plate and the time until either licking or jumping response with
the animals is recorded by a stopwatch, the time taken as the end point. The reaction time was recorded at prefixed time
interval i.e., 0, 20, 40, 60, 80, 100 and 120 minutes following oral or subcutaneous administration of the standard or the
test compound. The animal experimental data were indicated as meant SEM. Statistical characteristic between the
treatments and the standard were approved by one-way ANOVA pursue by Dunnett’s multiple comparison test.

RESULTS AND DISCUSSION

The new Isoxazole derivatives have been successfully synthesized by from 4-methoxy aniline gives N-(4-
methoxyphenyl) acetamide which was hydrolysis with sodium hydroxide and treated aromatic aldehydes yields resultant
compound N-(4-methoxyphenyl) 3-phenyl propanamide (BSM-111A-111J).
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A synthesized compound BSM-IIIF i.e. 5-(4-chloro-3-nitrophenyl)-N-(4-methoxyphenyl)-4,5-dihydroisoxazol-
3-amine was confirm by IR spectra characteristic peak of -NH Hydroxy at 1690-1750cm™, Aromatic CH stretching at
2900-3180cm™, Aliphatic CH at 2390-2550cm™, -NO, at 1480-1590 cm™, Alkyl Group ~OCH; at 1100-1210 cm™. An IR
spectrum was shown in Figure 3.
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Figure 3: FT-IR Spectrum of Compound BSM-I11F

A synthesized compound BSM-IIIH i.e. 2-amino-5-{3-[(4-methoxyphenyl)amino]-4,5-dihydroisoxazol-5-
yI}phenolthe was confirm by IR spectra characteristic peak of-OH Hydroxy at 3010-3150cm™, Aromatic CH stretchingat
2920-3140cm™ Aliphatic CH at 2405-2550cm™, -NH, at 1530-1620 cm™, Alkyl Group —~OCH; at 950-1010 cm™. An IR
spectrum was shown in Figure 4.

s88-2—|
220
wT
200 -
180
160 —
140 —
120 t
HC—0
— NEL
100- g
g0 m_\l{-ﬁD
Z-amino-5-{3- -1—rr—::ﬂ'm<yprarw-arrirc{-4.5~:il'

i ydroiscezz ol -B-yflphenal

&0 -
S S E——— —— S S L
S000 38500 3000 2500 2000 1750 1500 1250

Figure 4: FT-IR Spectrum of Compound BSM-I11H
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A synthesized compound BSM-IIIF confirm by 1H-NMR spectra characteristic peak of 8 1.00-2.00(-OCH3),
4.1-5.0 (-NH), 8 6.6-8.9 (Ar-H multiplate). 1H-NMR spectrum was shown in Figure 5.
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Figure 5: 1H-NMR Spectrum of Compound BSM-I11F

A synthesized compound BSM-IIIH confirm by 1H-NMR spectra characteristic peak of & 2.00-3.00 (-CH3), &
4.0-5.0 (-NH singlet) 6 6.1-8.8(Ar-H multiplate),88.9-9.1 (-OCH3),611.01 (-OH) 1H-NMR spectrum was shown in
Figure 6.
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Figure 6: 1H-NMR Spectrum of Compound BSM-I11H

Synthesized compounds BSM-IIIF confirm by mass spectra of M* Peaks at m/z 347 and Base Peak was 314.6
and molecular weight of compound BSM-IIIF was 347 mass spectrums was shown in Figure 7.
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Figure 7: Mass Spectrum of Compound BSM-I111F

Synthesized compounds BSM-I11H confirm by Mass spectra of M* Peaks at m/z 299 and Base Peak was 248 and
molecular weight of compound BSM-I11H was 299 mass spectrums was shown in Figure 8.
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Figure 8: Mass Spectrum of Compound BSM-I11H

In-vivo analgesic activity
The derivatives of N-(4-methoxyphenyl)-5-phenyl-4,5-dihydroisoxazol-3-amine (BSM- 111A-111J) have shown a
significant Analgesic activity. Results are tabulated in table no.2 and graph was shown in Figure 9.
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The compounds BSM-IIIC and BSM-IIIF have shown potent Analgesic activity. The compounds BSM-IIIA and
BSM-IIID showed a moderate analgesic activity. The other compound also showed a significant analgesic activity till

120 minutes.

Table 2: Data showing In-vivo analgesic activity of Derivatives of N-(4-methoxyphenyl)-5-phenyl-4,5-
dihydroisoxazol-3-amine (BSM-111A-111J)

Sr. | Compound Basal reaction time(Sec.)after
No Omin 20min 40min 60min 80min 100min 120min
1 Control 3.27+0.60 | 4.32+0.65 | 4.6+0.53 4.2240.25 | 4.14+0.70 | 4.50+0.81 | 5.03+0.47

(Gum Acacia)
2 Standard 7.45+1.02 | 16.23+£0.22 | 16.45+1.13 | 17.48+0.67 | 17.47+£1.56 | 15.22+0.78 | 19.73+0.89

(Pentazocin

10mg/kg)
3 BSM-IIIA 5.20+0.32 | 11.23+1.12 | 12.26+0.35 | 11.65+0.70 | 12.56+1.11 | 14.37+0.34 | 14.22+0.19
4 BSM-111B 421+£1.10 | 5.2840.19 | 13.44+0.45 | 12.57+0.82 | 10.25+1.09 | 11.66+0.79 | 11.47+1.25
5 BSM-IIIC 4.44+0.56 | 10.23+0.22 | 12.45+1.13 | 12.48+0.67 | 14.48+1.06 | 14.22+0.18 | 16.73+0.89
6 BSM-IIID 5.85+0.66 | 9.03+0.94 | 13.21+0.85 | 13.71+0.70 | 14.58+1.56 | 15.74+0.78 | 14.23+0.56
I BSM-IIIE 4.89+1.74 | 6.13£0.62 | 6.45+1.05 | 11.45+0.97 | 12.44+1.33 | 11.27+£0.19 | 13.52+0.67
8 BSM-IIIF 5.78+1.62 | 10.03£0.22 | 13.54+1.54 | 15.27+0.67 | 15.87+£0.45 | 16.01+0.70 | 16.73+£0.13
9 BSM-IIIG 3.45+1.02 | 6.3240.22 | 6.45+1.63 | 7.8840.98 | 9.47+1.86 | 10.22+1.08 | 11.03+0.09
10 | BSM-IIIH 2.35+0.36 | 5.20+0.35 | 6.05+1.30 | 6.8840.90 | 7.47+0.20 | 9.3241.30 | 12.10+0.39
11 | BSM-IlII 3.15+0.72 | 6.10+0.15 | 8.15+1.91 | 8.78+1.10 | 8.80+1.36 | 9.75+1.45 | 11.63+0.80
12 | BSM-IIIJ 2.80+1.60 | 5.02+1.10 | 7.45+0.63 | 7.90+0.75 | 8.17+£1.05 | 10.05+1.58 | 12.54+1.23

Dose 20, 25 mg/kg for analgesic activity, Mean £ SEM, n=4
B Basal reaction
Analgesic activity time(Sec.)after Omin
20

M Basal reaction
time(Sec.)after
20min

B Basal reaction
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Figure 9: Data showing analgesic activity of Derivatives of N-(4-methoxyphenyl)-5-phenyl-4,5-dihydroisoxazol-3-amine (BSM-111A-111J)

CONCLUSION

Synthesize new derivatives of Isoxazole which has been considered as active moiety and is a core structure in a
various synthetic pharmaceuticals displaying a wide spectrum of biological activities. All the derivatives synthesized
were screened for their analgesic activity. The analgesic activity screening of the compounds suggests that these
possessed significant analgesic activities that are comparable with the standard drug. Hence, in search for new generation
of drugs with high potency, selectively and reduced toxicity, it may be worthwhile to explore the possibility in this area
by fusing different moieties. If suitably exploited it may results in better compounds.

REFERENCES
1. Ravi Kumar, P., Behera, M., Sambaiah, M., Kandula, V., Payili, N., Jaya Shree, A., & Yennam, S. (2014). Design
and synthesis of novel isoxazole tethered quinone-amino acid hybrids. Journal of Amino Acids, 2014.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 25



Shital S. Sangale et al., South Asian Res J Pharm Sci; Vol-5, Iss-1 (Jan-Feb, 2023): 18-27

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kumar, K. A., & Jayaroopa, P. (2013). Isoxazoles: molecules with potential medicinal properties. Int J Pharm Chem
Biol Sci, 3, 294-304.

Chityala, V. K., Sathish Kumar, K., Macha, R., & Tigulla, P. (2014). DNA cleavage, cytotoxic activities, and
antimicrobial studies of ternary copper (II) complexes of isoxazole Schiff base and heterocyclic
compounds. Bioinorganic Chemistry and Applications, 2014.

D’Ascenzio, M., Secci, D., Carradori, S., Zara, S., Guglielmi, P., Cirilli, R., ... & Supuran, C. T. (2020). 1, 3-Dipolar
cycloaddition, HPLC enantioseparation, and docking studies of saccharin/isoxazole and saccharin/isoxazoline
derivatives as selective carbonic anhydrase IX and XII inhibitors. Journal of Medicinal Chemistry, 63(5), 2470-
2488.

Raju, G. N., Suresh, P. V., Nadendla, R. R., & Anusha, K. (2015). Synthesis, characterization and antimicrobial
evaluation of isoxazole derivatives. Der. Pharm. Chem, 7, 346-352.

Beyzaei, H., Deljoo, M., Aryan, R., & Ghasemi, B. (2018). Green multicomponent synthesis, antimicrobial
and antioxidant evaluation of novel 5-amino-isoxazole-4-carbonitriles, 12, 114.

Joseph, L., & George, M. (2016). Anti-bacterial and in vitro Anti-diabetic Potential of Novel Isoxazole
Derivatives. J Pharm Res Int, 9, 1-7.

Kumar, J., Akhtar, M., Ranjan, C., & Chawla, G. (2015). Design, synthesis and neuropharmacological evaluation of
thiophene incorporated isoxazole derivatives as antidepressant and antianxiety agents. International Journal of
Pharmaceutical Chemistry and Analysis, 14, 274-283.

Shaik, A., Bhandare, R. R., Palleapati, K., Nissankararao, S., Kancharlapalli, V., & Shaik, S. (2020). Antimicrobial,
antioxidant, and anticancer activities of some novel isoxazole ring containing chalcone and dihydropyrazole
derivatives. Molecules, 25(5), 1047.

Imran, M., & Khan, S. A. (2004). Synthesis of 3,5-Disubstituted Isoxazoles as Antibacterial and Antifungal agents.
Indian J Heterocycl Chem, 13, 213-216.

Magar, B. K., Bhosale, V. N., & Berad, B. N. (2011). Synthesis and antimicrobial activity of isoxazoles. Der
Chemica Sinica, 2(5), 147-151.

Siddiqui, N. J., Idrees, M., Khati, N. T., & Dhonde, M. G. (2013). Synthesis and antimicrobial activities of some
new pyrazoles, oxadiazoles and isoxazole bearing benzofuran moiety. South African Journal of Chemistry, 66, 248-
253.

Makarov, V. A., Riabova, O. B., Granik, V. G., Wutzler, P., & Schmidtke, M. (2005). Novel [(biphenyloxy) propyl]
isoxazole derivatives for inhibition of human rhinovirus 2 and coxsackievirus B3 replication. Journal of
Antimicrobial Chemotherapy, 55(4), 483-488.

Kumar, J., Akhtar, M., Ranjan, C., & Chawla, G. (2015). Design, synthesis and neuropharmacological evaluation of
thiophene incorporated isoxazole derivatives as antidepressant and antianxiety agents. International Journal of
Pharmaceutical Chemistry and Analysis, 14, 274-283.

Beyzaei, H., Kamali Deljoo, M., Aryan, R., Ghasemi, B., Zahedi, M. M., & Moghaddam-Manesh, M. (2018). Green
multicomponent  synthesis, antimicrobial and antioxidant evaluation of novel 5-amino-isoxazole-4-
carbonitriles. Chemistry Central Journal, 12, 1-8.

Reddy, S. P., Yamini, G., Sowmya, D. V., Padmavathi, V., & Padmaja, A. (2017). Synthesis and Antimicrobial
Activity of Some New 3, 5-Disubstituted Pyrazoles and Isoxazoles. Med. Chem, 7, 371-380.

Ryo, U. Y., & Beierwaltes, W. H. (1973). Distribution of 14C-Isoxazole in Adrenals, Ovaries, and Breast
Carcinoma. Journal of Nuclear Medicine, 14(6), 321-325. Ryo, U. Y., & Beierwaltes, W. H. (1973). Distribution of
14C-lIsoxazole in Adrenals, Ovaries, and Breast Carcinoma. Journal of Nuclear Medicine, 14(6), 321-325.

Kale, P. S., Parekar, P. B., Shivpuje, S. S., Navghare, V. V., Savale, M. M., Surwase, V. B., & Mane-Kolpe, P. S.
(2022). Polyherbal Gel Development and Evaluation for Antifungal Activity. European Journal of Molecular &
Clinical Medicine, 9(3), 5409-5418.

Jain, A. A., Mane-Kolpe, P. D., Parekar, P. B., Todkari, A. V., Sul, K. T., & Shivpuje, S. S. (2022). Brief review on
Total Quality Management in Pharmaceutical Industries. International Journal of Pharmaceutical Research and
Applications, 7(05), 1030-1036.

Sumaiyya, K. A., Pooja, P. D., Sonali, S. G., Prerna, H. S., Priyanka, B. P., & Shivraj, S. S. (2022). Development
and Validation of UV Visible Spectrophotometric Method for Estimation of Fexofenadine Hydrochloride in Bulk
and Formulation, Gis Science Journal, 9(11), 936-944

Belsarkar, A. S., More, A. V., Sul, K. T., Gawali, J. G., & Parekar, P. B. (2022). Formulation & Optimization Of
Floating Drug Delivery System Of Itraconazole. International Journal of Creative Research Thoughts, 10(11), b912-
b931. Belsarkar, A. S., More, A. V., Sul, K. T., Gawali, J. G., & Parekar, P. B. (2022). Formulation & Optimization
Of Floating Drug Delivery System Of Itraconazole. International Journal of Creative Research Thoughts, 10(11),
b912-b931.

Attar, S. K. (2022). Phytochemical Screening, Physicochemical Analysis of Starch from Colocasia
Esculenta. NeuroQuantology, 20(20), 903-915.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 26



Shital S. Sangale et al., South Asian Res J Pharm Sci; Vol-5, Iss-1 (Jan-Feb, 2023): 18-27

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Mane-Kolpe, P. D., Jain, A. A, Yele, T. P, Devkate, R. B., Parekar, P. B., Sul, K. T., & Shivpuje, S. S. (2022). A
Systematic Review on Effects of Chloroquine as a Antiviral against Covid-19. International Journal of Innovative
Science and Research Technology, 7(11), 989-995.

Belsarkar, A. S., Patil, R. N., Parekar, P. B., Sul, K. T., & More, A. V. (2022). A Brief Review on Solubility
Enhancement Techniques with Drug and Polymer. International Journal of Current Science Research and Review,
5(12), 4647-4653

Sailesh, W. J., Shivraj, S. S., & Liyakat, S. I. (2018). Development and Validation of Stability Indicating RP-HPLC
Method for the Estimation of Simvastatin in Bulk and Tablet Dosage form. Research Journal of Pharmacy and
Technology, 11(4), 1553-1558.

Wadher Shailesh, J., Kalyankar Tukaram, M., & Shivpuje Shivraj, S. (2017). Development and Validation of
Stability Indicating Assay Method for Simultaneous Estimation of Amoxicillin Trihydrate and Cloxacillin Sodium In
Pharmaceutical Dosage Form By Using RP-HPLC. World Journal of Pharmaceutical Research, 6(10), 1003-1006.
Karle, P. P., Dhawale, S. C., Navghare, V. V., & Shivpuje, S. S. (2021). Optimization of extraction conditions and
evaluation of Manilkara zapota (L.) P. Royen fruit peel extract for in vitro a-glucosidase enzyme inhibition and free
radical scavenging potential. Future Journal of Pharmaceutical Sciences, 7(1), 1-10.

Rao, M. R., Shivpuje, S., Godbole, R., & Shirsath, C. (2016). Design and evaluation of sustained release matrix
tablets using sintering technique. International Journal of Pharmacy and Pharmaceutical Sciences, 8(2), 115-121.
Rao, M. R., Taktode, S., Shivpuje, S. S., & Jagtap, S. (2016). Optimization of Transmucosal Buccal Delivery of
Losartan Potassium using Factorial Design. Indian Journal of Pharmaceutical Education and Research, 50(2),
$132-S139.

Patre, N., Patwekar, S., Dhage, S., & Shivpuje, S. (2020). Formulation & Evaluation Of Piroxicam
Bionanocomposite For Enhancement of Bioavailability. European Journal of Molecular & Clinical Medicine, 7(11),
9362-9376.

Wadher Shailesh, J., Patwekar Shailesh, L., Shivpuje Shivraj, S., Khandre Supriya, S., Lamture Sima, S., & Puranik,
M. P. (2017). Stability Indicating Assay Methods for Simultaneous Estimation of Amoxicillin Trihydrate And
Cloxacillin Sodium in Combined Capsule Dosage Form by UV-Spectrophotometric Method. European Journal of
Biomedical, 4(10), 858-864.

Patwekar, S. L., Khavane, K. B., Chainpure, P. R., & Shivpuje, S. A. P. S. S. (2021). A review on different
preparation methods used for development of curcumin nanoparticles. International Journal of Creative Research
Thoughts, 9(1), 4088-4101.

Chainpure, P. R., Patwekar, S. L., Shivpuje, S. S., & Sheikh, Z. A. (2019). Formulation and evaluation of
Garciniacambogiaand Commiphoramukul Herbal tablets used for Anti-Obesity. International Journal of
Engineering, Science and Mathematics, 8(4), 180-195.

Chainpure, S. R. P., Patwekar, S. L., Shivpuje, S. S., & Rathod, S. (2019). A study of carica papaya concerning it's
ancient and Traditional uses-recent advances and modern Applications for improving the milk secretion in Lactating
womens. International Journal of Research, 8(2), 1851-1861.

Wadher, S. S. S. S. J., & Supekar, B. B. (2019). Development and Validation of New FT-IR Spectrophotometric
Method for Simultaneous Estimation of Ambroxol Hydrochloride and Cetirizine Hydrochloride In Combined
Pharmaceutical. International Research Journal of Pharmacy, 10(3), 110-114.

Shivpuje, S. S., Wadher, S. J., & Supekar, B. B. (2019). Simultaneous Estimation of Ambroxol Hydrochloride and
Cetirizine Hydrochloride in Combined Solid Tablet Formulations by HPTLC-Densitometric Method. Asian Journal
of Biochemical and Pharmaceutical Research, 9(1), 1-10.

Sailesh, W. J., Shivraj, S. S., & Liyakat, S. I. (2018). Development and Validation of Stability Indicating RP-HPLC
Method for the Estimation of Simvastatin in Bulk and Tablet Dosage form. Research Journal of Pharmacy and
Technology, 11(4), 1553-1558.

Patre Narendra, G., Patil, S. S., & Shivpuje Shivraj, S. (2017). Development and Validation Of Stability Indicating
HPTLC Method For Determination of Nisoldipine (Niso) In Tablet Dosage Form. European Journal of
Biomedical, 4(12), 462-468.

Lamture, S. S., Shaikh Isak Wadher Shailesh, J., Kalyankar Tukaram, M., Shivpuje Shivraj, S., & Khandre, S. S.
(2017). Development and Validation of Stability Indicating Assay Method for Simultaneous Estimation of
Amoxicillin Trihydrate and Cloxacillin Sodium In Pharmaceutical Dosage Form By HPTLC. World Journal of
Pharmaceutical Research, 10(6), 1002-1014.

Shailesh, W., Tukaram, K., Shivraj, S., Sima, L., & Supriya, K. (2017). Development and Validation of Stability
Indicating UV Spectrophotometric Method for Simultaneous Estimation of Amoxicillin Trihydrate and
Metronidazole In Bulk And In-House Tablet. World Journal of Pharmaceutical and Medical Research, 3(8), 312-
318.

Wadher Shailesh, M., Kalyankar, T., & Shivpuje Shivraj, S. (2017). Development and Validation of Stability
Indicating Assay Method for Simultaneous Estimation of Amoxicillin Trihydrate and Cloxacillin Sodium In
Pharmaceutical Dosage Form By Using RP-HPLC. World Journal of Pharmaceutical Research, 10(6):1002-1014.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 27



