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ABSTRACT

Isoxazoles have been reported to have various pharmacological activities like antibacterial, antifungal, insecticidal etc.
In order to attain better drug potency, we have prepared isoxazole derivatives of type (I1) by the condensation of N-(4-
(3-Aryl-acryloyl)phenyl)cyclopropane carboxamide of type (1) with hydroxylamine hydrochloride in presence of
KOH., all the synthesized compounds were characterized by TLC, *H NMR, Mass spectral data and IR. All the
synthesized compounds (2a-1) were screened for their antimicrobial activity at 40 pg concentration.
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1. INTRODUCTION

Isoxazole is a heterocyclic compound having five members with two hetero atoms: oxygen at position 1 and
nitrogen at position 2.Claisen first reported an isoxazole (I) for a product from the reaction of 1,3 diketone with
hydroxylamine in year 1888, Afterward a solid foundation for the chemistry of isoxazole was laid down by Claisen
and his students. It was shown to possess typical properties of an aromatic system but under certain reaction
conditions. Particularly in reducing or basic media, it becomes very highly labile.

The structure elucidation of synthesized compounds has been done on the basis of Elemental analysis, Infrared and
'H Nuclear Magnetic Resonance spectroscopy and further supported by Mass spectrometry. Purity of all compounds
has been checked by thin layer chromatography. All the compounds have been evaluated for their in vitro biological
assay like antibacterial activity towards Gram positive and Gram negative bacterial strains and antifungal activity
towards A.niger at a concentration of 40 pg. The biological activities of synthesized compounds were compared with
standard drugs.

2. MATERIALS AND METHODS

Melting points were taken in open glass capillary tubes are uncorrected. IR spectra (cm™) were recorded on
Shimadzu-435-IR Spectrophotometer and 1H-NMR Spectra on Bruker Spectrometer (400MHz) using TMS as an
internal standard, chemical shift in 6 ppm.

2.1 General Procedure for the Preparation of N-(4-(3-(4-
Methoxyphenyl)Acryloyl)phenyl)cyclopropane Carboxamide (1a-I).

A mixture of N-(4-acetylphenyl)cyclopropane carboxamide 0.5 gm (0.01 mol) with 4-methoxy benzaldehyde
0.33 gm/0.29 ml (0.01 mol) using Claisen-Schmidt condensation method in presence of 40% NaOH using methanol as
a solvent at room temperature under stirring for 8 hours. Reaction was monitored by TLC. Reaction mass was poured
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into chilled water. Product was filtered and dried. It was recrystallized from ethanol. Yield 81.25%, M.P.162-164°C,
Elemental Analysis Calculated for C,oH;gNO3z Requires: C-74.75%; H-5.96%, N-4.36%; O-14.94%, Found: C-
74.70%; H-5.93; N-4.31%; 0-14.91%, Yield 81.25%, M.P.162-164°C; IR(KBr) : v Alkane C-H str. (asym.) 2938, C-
H def.(asym.) 1417, , C-H o0.0.p.(def) 1352, Aromatic C-H str. 3040 ,C=C str.1598,1511, Amine C-N str. 1294 ,N-H
str. 3241, Ether C-O-C str. 1256, Ketone C=0 str. 1658, Vinyl CH=CH str. 3040, cm™; *H-NMR (CDCl5) : § 0.80-
1.51, (m,5H, Cyclopropane) ,3.748 (s, 3H,-OCHj3), 7.19 & 7.37 ( d-d, 2H, CH=CH ) , 6.85-7.86 (m,8H, Ar-H), 10.48
(s, *H, 2°Amide), Mass m/z 322.5 (M*); .M.F.: CoH1sNO;

2.2 General Procedure for the Preparation of N-[4-(5-Aryl-2,5-dihydroisoxazol-3-
yl)phenyl]cyclopropane carboxamide(2a-I).

A mixture of N-{4-[3-(4-Methoxyphenyl)acryloyl]phenyl}cyclopropane carboxamide 0.5 gm (0.01mol) and
hydroxylamine hydrochloride 0.10 gm (0.01 mol) was dissolved in methanol using KOH as catalyst. The whole
reaction mass was refluxed for 12 hrs. The reaction mixture was poured into crushed ice. Solid separated was filtered
and recrystallized from ethanol. Yield 77.91%, M.P. 191°C. Elemental Analysis Calculated for CyH,oN,O3; Requires
: C-71.41%; H-5.99%; N-8.33 %; 0-14.27 % ; Found: C-71.36%; H-5.95; N-8.31%; O-14.24%. Similarly, other N-[4-
(5-Aryl-2,5-dihydroisoxazol-3-yl)phenyl]cyclopropane carboxamide were prepared. The physical data are recorded in
Table No.1.

M.P. 137°C, % vyield: 77.1%. Elemental analysis: Required; C, 71.04; H, 5.30; N, 6.14; C27H24N205; Found C,
71.01; H, 5.28; N, 6.10.

'H NMR (DMSO); 3.7-3.8 (5, 4H, 2 x OCH3); 2.0 - (5, 2H, -CH,) — 4.8 (5, 1H, -CH); 6.9-7.8 (m, 134, Ar-H); 8.0 (5-
1H-COOH)

IR (KBR) (cm™): 2920 Str. (C-H asym); 2851 C-H def (asym); 1422 (C-H 0.0.P def); 1368 (C-H Str; aromatic); 3028
(C=C Str.); 1593 (C-N Str.); 1265 (C-O-C Str.); 1705 (>C=0 Str.); 3028 (Vinyl -CH=CH Str.)

M/Z: 456, 412, 367, 354, 322, 308, 307, 293, 277, 264, 248, 231, 218, 205, 191, 177, 162, 151, 131, 117, 105 (B.P);
91, 77, 65, 44, 41.

2.3 REACTION SCHEME
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Table 1: Physical Constants of compound (2a-1)
% Yield %
ST Ar M.F. MW. | M.P.(°C) NITROGEN
No. Foun
Th d
2a -CgHs CyoH1sN,0, 306.36 210 74.32 9.14 9.12
2b -4-OCH3-CgH, CyoH2oN,03 336.38 191 77.91 8.33 8.31
2c -4- Cy1H23N30, 349.43 147 81.32 12.03 | 12.00
N(CH3),CeHs
2d -C4H:0 Cy7H16N,03 296.32 167 70.23 9.45 9.43
2e -2-Cl-CgH, C1oH17CIN,O, | 340.80 180 72.89 8.22 8.19

o
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% Yield %
ST Ar M.F. M.W. | M.P.(°C) NITROGEN
No. Foun
Th q
2f -4-F-CgH, Cy9H17FN,0, 324.35 127 75.98 8.64 8.61
29 -4-OH-CgH, CioH1gN,O; | 322.36 168 79.56 8.69 | 866
2h -4-OH-3- CyoHyoN504 352.38 190 73.56 7.95 7.93
OCHj3;-CgH3
2i -2-OH-CgH, CioH1gN,O5 | 322.36 173 72.45 869 | 8.65
2j -2-NO,-CgH, CigH17N304 351.36 203 70.56 11.96 11.94
2k -4-Cl-CgH, C19H17CIN,0O, 340.80 176 76.49 8.22 8.21
ANTIMICROBIAL ACTIVITY
Table 2: Antimicrobial activity of compounds (2a — 1)
Antimicrobial Activity: (Zone of inhibition in mm)
Antibacterial activity Antifungal
Compound No. Gram +ve bacteria Gram —ve bacteria activity
B. subtilis | S. aureus E. coli Pseudomonas | A. Niger
2a 12 15 13 13 9
2b 14 17 13 16 8
2c 15 12 12 12 14
2d 12 14 15 15 12
2e 12 13 17 11 16
2f 13 12 10 12 11
29 14 12 12 11 8
2h 12 13 14 14 11
2i 12 14 16 12 13
2j 13 16 15 13 8
2k 16 12 12 11 13
Ampicillin 18 12 17 19 14
Chloramphenicol 17 13 15 17 11
Norfloxacin 16 15 16 15 15
Griseofulvin 0 0 0 0 0

RESULTS AND DISCUSSION




The synthesis of N-(4-(3-Aryl-acryloyl)phenyl)cyclopropane carboxamide (1a-1) and N-[4-(5-Aryl-2,5-
dihydroisoxazol-3-yl)phenyl]cyclopropane (2a-1) was carried out in two steps, first by the condensation of N-(4-
acetylphenyl)cyclopropane carboxamide) with different aromatic aldehydes by Claisen-Schmidt condensation in
presence base catalyst to give chalcone derivatives (1a-1), which in next step were refluxed with hydroxyl amine
hydrochloride in presence of KOH to yield isoxazole derivatives( 2a-1) (Reaction Scheme). The formulas of the
selected compounds were confirmed by the Elemental analysis and their structures were determined by IR, 1 HNMR
and Mass Spectral data.

CONCLUSION

The recent study leads to a convenient synthetic method for the synthesis of new compounds which show
significant antibacterial and antifungal activities. Further investigation with appropriate structural
modification of the above compounds may result in therapeutically useful products.

ACKNOWLEDGMENTS

The authors are thankful to authorities of Department of Industrial Chemistry, faculty of Science , Atmiya University
for providing research facilities & Principal and Management of Shri M.& N. Virani Science College, (Autonomous),
Rajkot for providing Spectral data of IR and MASS and also thankful to Department of Chemistry Saurashtra
University Rajkot for I.R., N.M.R., Mass Spectral & Elemental analysis. The authors are grateful to Pramukh Swami
Science College, Kadi for providing Antimicrobial activities data.

REFERENCES

[1] L. Claisen and O. Lowmann; Chem. Ber., 21, 1149 (1888).

[2]  A. Quelico; Chem. Heterocycl. Compd., 17, 1 (1962).

[3] L.S.Crawley and W.J. Fanshawe; J. Heterocycl. Chem., 14, 531 (1977).

[4] P.Jesse Waldo and C. Richard Larock; Organic Letters, 7(23), 5203-5205 (2005).

[5] Lidia De Luca, Giampaolo Giacomelli and Antonella Riu; J. Org. Chem., 66, 6823-6825
(2001).

[6] Nagatoshi Nishiwaki, Tomoko Nogami and Masahiro Ariga; J. Org. Chem., 64(17), 6476-
6478 (1999).

[7] Mark Lautens and Ame’lie Roy; Organic Letters, 2(4), 555-557 (2000).
[8] G.S.D'Alcontres and G. De Gamco; Chem. Abstr. 54, 19646 (1960).

[91 R.Kalirajan, S. U.Sivakumar, S. Jubie, B. Gowramma and B. Suresh; Int. J. ChemTech
Res., 1, 27-34 (2009).

[10] V. B.Tayade, V. S.Jamode; Asian J. Chem., 9(4), 866-68 (1997); Chem. Abstr. 128,
88824s (1998).

[11] A. K. Banerjee; Arzneim Forsch., 44, 863 (1994); Chem. Abstr., 122, 160522n (1995).
[12] H. Katsumasa, N. Shigehide, H. Kenji; Chem. Abstr., 136, 340672j (2002).

[13] D.J. David, D. B. Allon and E. A. Frederick; Ger. Offen., 2, 723,688 (CIl. AO1N 9/28)
(1977); Chem. Abstr., 88, 132015k (1978).



[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Vamanauchi Pharm. Co. Ltd.; Jpn Kokai Koho JP 58, 148, 858 (Cl. CO7D 207/333)
(1982); Chem. Abstr., 100, 34538 (1984).

P. T. Gallagher, T. A. Hicka and G. W. Mullier; Eur. Pat. Ep 2 57, 882 (1988); Chem.
Abstr., 108, 6499K (1988).

A. Ando and R. W. Stevens ;PCT Int. Appl. WO 94, 12, 481 (CI. C07 D 261/04); Chem.
Abstr., 122, 56037x (1995).

W. Wells, A. Michele, H. Todd; Chem. Abstr., 136, 340680j (2002).
R. Jain, D. D. Agrawal and Damodharan; J. Ind. Chem. Soc., 72, 825-827 (1995).

K. Hass Duane, B. Carr John; U.S. US 3 879,532 (Cl. A61K 242/72) (1975); Chem. Abstr.,
83, 108626m (1975).

S. Suzuki, K. Ueno and K. Mori; Yakugaku Kenkua, 34, 224-31 (1962); Chem. Abstr., 57,
16754 (1962).

G. P. Reddy, E. Rajendra and A. K. Murthy; Indian J. Heterocycl. 3, 233 (1994); Chem.
Abstr., 122, 105724e (1995).

B. Victor, J. Safir and R. Sidney; Chem. Abstr. 72, 79017d (1970).

C. P. Alfred, C. David, Herman, D. Nancy, B. Daniel;PCT Int. Appl. WO 95, 22, 9103
(1995); Chem. Abstr., 124, 3055m (1996).

T. Tochiro, K. Shrji, I. Shinji, M. Hiroshi, S. Akira, V. Hiroshi; Gen. Offen. DE 3, 237,149
(Cl. CO7A 261114) (1983); Chem. Abstr., 99, 88188 (1984).

T. U. Quazi; Pak. J. Sci. Ind. Res., 27, 326 (1984); Chem. Abstr. 103, 12339m (1985).

R. Major, B. Eisele, P. Mutler and H. Grube; Ger. Offen. DE 3621372 (1988); Chem.
Abstr., 108, 67456r (1988).

R. Jain, D.D. Agrawal and Damodharan;J; J. Ind. Chem. Soc. 72,825-827(1995).

Nippon Chemiphar Co. Ltd.; Jpn. Kokai Koho JP 58, 46,077 (Cl. CO7A 261/14) (1983);
Chem. Abstr., 99, 17574 (1984).

T. Taate, K. Natira and H. Fukhola; Chem. Pharm. Buld., 35(9),37769 (1987); Chem.
Abstr., 108, 186621e (1988).

Inai, Masatoshi, Tanaka, Akie, Goto, Kyoto; Jpn Kokai Tokkyo Koho JP 07, 215, 952 (95,
215, 952) (1995); Chem. Abstr., 124, 86995s (1996).

M. D. Mackie, H. S. Anthony, W. J. R. Howe, S. P. John and W. S. Marry; Brit.; UK Pat.
Appl. GB 2, 265, 371 (CI. C07 D 261/06); Chem. Abstr.,120, 164153z (1994).

G. D. Diana and C. P. Michel; S. African ZA, 81, 03, 105 (1981); Chem. Abstr., 98, 1667,
(1983).

B. Victor, J. Safir and Sidney R.; Chem. Abstr. 72, 79017d (1970).



[34]

[35]
[36]
[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]

M. Scobie and M. D. Threadojill; J. Org. Chem., 59, 7008 (1994); Chem. Abstr., 122,
10090f (1995).

S. Rung and D. Dus;Pharmazie, 49, 727 (1994); Chem. Abstr., 122, 55934h (1995).
S. Ozkan, D. Kadir, A. Okay, A. Ahmet;Chem. Abstr., 131, 5221f (1999).
Stefano Chimichi, Macro Boccalini and Massimo Carini;Tetrahedron, 62(1), 90-96 (2006).

H. Bryan Norman, A. Peter Lander and Anne H. Dantzig;Bioorganic & Medicinal
Chemistry Letters, 15(24), 5526-5530 (2005).

Welsing P. M., Severens J. L., Hartman M., Van Riel P. L., Laan R. F.;Arthritis Rheum.
51(6), 964-73 (2004).

Bingham S. J., Buch M. H., Kerr M. A., Emery P., Valadao Barcelos A. T.; Arthritis
Rheum. 50(12), 4072-3 (2004).

Barbachyn M. R., Cleek G. J., Dolak L. A., Garmon S. A., Morris J., Seest E. P., J Med
Chem., 46(2), 284-302 (2003).

M. Masui, H. Yasushi; PCT Int. Appl. WO 97, 43, 248 (CI. C 07 C 251/50), 20 Nov.

1997, JP Appl. 96/117, 370, 13 May 1996; 68 pp (Japan); Chem. Abstr. 128, 13256z (1998).

K. V. Reddy, S. G. Rao, A. V. Subba; Indian J. Chemistry, 37(B), 677-99 (1998); Chem.
Abstr., 129, 260397p (1998).

J.V.Dodiya, V.R. Dangar and V.R.Shah; The International J. of Sc. & Technoledge,(ISSN
2321-919X), Vol-2, Issue-4(April-2014).



