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ABSTRACT

A series of novel 2-amino-6-(3,3-dimethylspiro{bicj2.2.1]heptan-2,5 -isoxazoline-2}-3"-yl)-4-aryipmidines
and 2-amino-6-(5-alkyl-2-isoxazolin-3-yl)-4-arylppidines containing a lipophilic moiety have begynthesised
by Claisen-Schmidt condensation and have beenrsedefer their antibacterial and antifungal actis.
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INTRODUCTION

Nitrogen and oxygen containing heterocyclic comptsuhave received considerable attention due ta thieie

range of pharmacological activity. Isoxazoles gpetent biologically active compounds possegsianti-

bacterial [1], anti-convulsant [2], anti-fungal [3nti-viral [4], anti-inflammatory [5], anti-HIV{], COX-2 enzyme
inhibitor [7], analgesic [8] and immunosuppressaaivity [9]. They are key intermediates for theeparation of
some natural compounds and their analogues [1@.ifportance of pyrimidine ring in the chemistrybadlogical

systems has been greatly realized because ofeitepce as substructure in many natural products pyhimidine

ring is often encountered as a structural cmmept of compounds possessing biological actigtiech as anti-
microbial [11], anti-cancer [12],anti-inflammatory [13]analgesic [14], antidiabetic [15], antihistamic J,L&nd

CNS activities [17].

In view of the rich biological activity associatedth isoxazoles and pyrimidines, we wished to preghe novel
functionalised molecules of general structbi@nd to screen them for anti-bacterial and antgélmctivities.

NH,
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MATERIALS AND METHODS

All experiments were performed in oven dried glagparatus. Melting points were measured in opeillaags on
Perfit melting point apparatus and are uncorrectén: progress of the reaction was monitored by TG mm
thick plates using BDH silica gel G as adsorbeXisualization of spots was effected by exposureddine
vapours, 2% 2,4-dinitrophenylhydrazine in methaocwohtaining few drops of }$0, and Draggendroff reagent.
Column chromatography was performed on Silica é&+X20 mesh) and compounds were eluted with graded
solvent system for petroleum ether (60-80) andletbgtate. Recrystallisation was achieved withrthdR spectra
on KBr were recorded on Perkin-Elmer FTIR spectaipmeter'H and**C NMR were recorded on Bruker AC-
400 spectrometer operating at 400 MHz ¥drand 100 MHz for®C with tetramethylsilane (TMS) as an internal
standard. Chemical shifts are expressed in partsnpon (& ppm); J values are given in Hertz. ESI-MS spectra
were recorded on Micro Mass VG-7070 H mass spe@temElemental analysis was performed on Leco CHNS
932 Analyzer. The abbreviations s, d, t, g and MHNMR spectra refer to singlet, doublet, tripletiagtet and
multiplet respectively.

General Procedure for the synthesis of isoxazole, 2

A mixture of Camphene (0.137g, 1.0 mmol) and ifid nitrate nonahydrate (0.4g, 1.0 mmol) in acetq10 mL)
was refluxed with stirring for 6 hours. The reantimixture was filtered through celite under suctidhe filtrate
was concentrateith vacuq the residue was dissolved in ethyl acetate (1% amd washed with aqueous NaHZ D
x 5 mL), water (3 x 5 mL), and brine (1 x 5 mL). €Tlrganic layer was dried over anhydrous3@ and
concentratedh vacuo The residue was column chromatographed (silita6@e120 mesh) to give (0.155g, 70%)
as a colorless oil.

General Procedure for the synthesis of Chalcone, 4a

To an ethanolic solution (10 mL) of-&ceto-3,3-dimethylspiro{bicyclo[2.2.1]heptan-2j5oxazoline-2} 2 (0.22g,
1.0 mmol) and aromatic aldehyde (1.0 mn®d4) was added 0.5 mL of 8% aqueous NaOH solutiodd() 1.0
mmol) with stirring at room temperature and reattias continued till its completion (TLC). The pigtated solid
was filtered, washed with cold water and recrystadl from hot ethanol to yield the desired prod66:-80%).

General experimental procedure for the synthesis a2-Amino-6-(3,3-dimethylspiro{bicyclo[2.2.1]heptan2,5 -
isoxazoline-2}-3"-yl)-4-phenylpyrimidines, 5a

A solution of sodium ethoxide in ethanol was prepaby dissolving sodium metal (70 mg) in ethan@ (). To
this was added 3"-cinnamoyl-3,3-dimethylspiro{bimj2.2.1]heptan-2,5 -isoxazoline-24a (0.309g, 1.0 mmol)
and guanidine hydrochloride (0.095g, 1.0 mmol) Hredresultant was refluxed at 80°C for 7 hourgeAtooling,
the reaction mixture was concentrated ungaruoand residue was dissolved in ethyl acetate (30amd) washed
with brine (2x10ml) dried over anhydrous 88, and concentrated. The residue was column chraretbed to
give 2-amino-6-(3,3-dimethylspiro{bicyclo[2.2.1]h@m-2,5 -isoxazoline-2}-3"-yl)-4-phenylpyrimidines5a in
(0.248g, 71%) yield as a viscous liquid.

General experimental procedure for the synthesis of 2-Amino-6-(5-octyl-2-isoxazolin-3-yl)-4-
phenylpyrimidines, 9a

A solution of sodium ethoxide in ethanol was prepaby dissolving sodium metal (70 mg) in ethan@ (). To
this was added 3-cinnamoyl-5-octylisoxazolineda (0.313g, 1.0 mmol) and guanidine hydrochloride095g, 1.0
mmol) and the resultant was refluxed at 80°C f&r Igours. After cooling, the reaction mixture waneentrated
under vacuo and residue was dissolved in ethyl acetate (3Gnf washed with brine (2x10ml), dried over
anhydrous N#z50, and concentrated. The residue was column chromegithgd to give 2-Amino-6-(5-octyl-2-
isoxazolin-3-yl)-4-phenylpyrimidine®a in (0.248g, 70%) yield as a viscous liquid.

Spectroscopic data

3'-Aceto-3,3-dimethylspiro{bicyclo[2.2.1]heptan-2,5isoxazoline-2}, 2 Colorless oil; IR (KBr) vpa/cm™: 1720,
1400;'H NMR (400 MHz, CDC}): & 1.01 (3H, s, Ch), 1.10 (3H, s, CH), 1.29-1.37 (4H, m, 2CH, G} 1.55-
1.67 (4H, m, 2CH), 2.40 (3H, s, CH), 2.91 (2H, s, ChH); **C NMR (100 MHz, CDCJ): § 18.5, 21.9, 22.9, 23.2,
26.1, 31.5, 32.5, 39.4, 46.5, 47.#Anal. Calcd.for C;sH;NO,: C, 70.56; H, 8.65; N, 6.33; Found: C, 70.84; H,
8.77; N, 6.14; ESI-MSni/2: 222 (M+HY.
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3'-Cinnamoyl-3,3-dimethylspiro{bicyclo{2.2.1]heptan-25'-isoxazoline-2}, 4a Amorphous off-white solid; mp
142-144 °CiR (KBr) vpmadcm™ 3018, 1655, 1592, 1566, 1508 NMR (400 MHz, CDCJ): & 1.01 (3H, s, Ch),
1.10 (3H, s, Ch), 1.28-1.37 (4H, m, 2CH, GH 1.54 (4H, m, 2Ch), 3.10 (2H, s, CHl), 7.37-7.44 (3H, m, CH,
2ArCH), 7.56-7.66 (3H, m, 3ArCH), 7.77-7.85 (1H,X= 16 Hz, COCH)**C NMR (100 MHz, CDCJ): 5 18.7,
214,228, 23.3, 26.1, 31.1, 39.5, 46.5, 106.9,3,1126.5, 126.7, 132.4, 136.7, 141.7, 156.6,883Anal. Calcd.
for CygHsNOy: C, 77.64; H, 7.49; N, 4.53; Found: C, 77.50; 637 N, 4.69; ESI-MSn/2: 310 (M+HY)".

2-Amino-6-(3,3-dimethylspiro{bicyclo[2.2.1]heptan-25"-isoxazoline-2}-3"-yl)-4-phenylpyrimidines, 5a0il; IR
(KBr) vmadcm™: 3356, 3225, 3058, 1605, 1576t NMR (400 MHz, CDCJ): § 1.01 (3H, s), 1.10 (3H, s), 1.29-1.37
(4H, m), 1.52-1.62 (4H, m), 2.90-3.00 (2H, m), 5(261, br s), 7.28-7.32 (2H, m), 7.62 (1H, s), 7R24 (3H, m);

3 C NMR (100 MHz, CDC)): § 22.5, 23.1, 23.4, 25.5, 28.8, 35.3, 37.5, 48.12,48.9, 103.4, 126.2, 127.8, 128.7,
131.2, 137.5, 139.2, 160.5, 163.6, 16A8al. Calcd. forC,H,4,N,0: C, 72.39; H, 6.94; N, 16.08; Found: C, 72.29;
H, 6.87; N, 16.16 ; ESI-MS (m/z): 349 (M+H)

3-Acetyl-5-octylisoxazoline-2, 7Pale yellow oil;IR (KBr) vma/ cm’: 1688 (C=0), 1577 (C=N}'H NMR (400
MHz, CDCk): 3 0.99 (3H, tJ=6.7Hz), 1.24-1.44 ( 6H, m), 1.60-1.74 (4H, hB0-1.92 ( 4H, m), 2.60 ( 3H, s,),
2.75 (1H, dd,) = 17.6Hz,J = 8.6Hz ), 3.16 (1H, ddJ = 17.6 Hz,J = 11.0Hz), 4.72-4.82 (1H, m)}*C NMR (100
MHz, CDCk ): 6 14.0, 22.5, 25.1, 26.6, 27.5, 29.3, 29.7, 31.3.23 36.7 , 84.9, 158.3 , 193 MAnal. Calcd. for
Cy3H25NO, - C, 69.29; H, 10.29; N, 6.22%, Found: C, 694410.11; N, 6.05%ESI-MS(m/z): 226 (M+H]J.

3-Cinnamoyl-5-octylisoxazoline-2, 8aAmorphous off-white solid; mp 45-47°QR (KBr) vmad cm™ : 2957, 2852,
1660, 1631, 1605H NMR (400 MHz, CDC}): & 0.98 (3H, tJ = 6.7 Hz), 1.30-1.37 (6H, m), 1.56-1.70 (4H, m),
1.77-1.90 (4H, m), 2.85 (1H, dd,= 17.6 Hz,J= 8.4 Hz), 3.20 (1H, dd] = 17.6 Hz,J= 11.0 Hz), 4.76-4.84 (1H,
m), 7.30-7.42 (3H, m), 7.54-7.62 (3H, m), 7.73 (BH,) = 16.0 Hz);"*C NMR (100 MHz, CDC})): 5 14.0, 22.5,
25.1, 26.6, 29.1, 29.4, 32.1, 35.2, 36.7, 84.9,9,2126.7, 128.0, 128.1, 128.2, 129.0 , 136.7,0,41%8.3, 193.4;
Anal. Calcd. for C,oH,/NO,: C, 76.64; H, 8.68; N, 4.47% Found: C, 76.50;8.51; N, 4.61%. ESI-MS(m/z):
314 (M+HY.

2-Amino-6-(5-octyl-2-isoxazolin-3-yl)-4-phenylpyrimidines, 9a Viscous oil; IR (KBr) vmad cm’: 3405, 1615,
1575;*H NMR (400 MHz, CDC}): & 0.99(3H, t,J = 6.7Hz), 1.25-1.45 (6H, m), 1.65-1.74 (4H, mBQL1.92 (4H,
m), 2.91-3.02 (2H, m), 4.77-4.84 (1H, m), 5.10 (i), 7.35-7.40 (3H, m), 7.56 (1H, s), 7.65-7.98l,(m); **C
NMR (100 MHz, CDC)): 5 14.0, 22.5, 25.1, 26.6, 29.3, 29.7, 31.7, 32.0,2,386.7, 84.9, 103.4, 126.2, 127.8,
128.7, 131.2, 137.5, 139.2, 160.7, 163.7, 164.5,11.&nal. Calcd. for C»H,gN,O: C, 71.56; H, 8.01; N, 15.90%,
Found: C 72.06; H, 8.25; N, 15.95&SI-MS(m/z): 353 (M+HJ.

RESULTS AND DISCUSSION

To begin with, camphene was reacted with acetoirgyUsrric nitrate nonahydrate as catalyst, astperreported
[18] method to obtain 1-(3,3-dimethyl-4'H-spiro[hato[2.2.1]heptane-2,5'-isoxazol]-3'-yl)ethanofe Claisen
Schmidt condensation & with benzaldehyd@a was carried outvia method reported from our laboratory[19]
yieldeing (E)-1-(3,3-dimethyl-4'H-spiro[bicyclo[2.2.1]heptai@es-isoxazol]-3'-yl)-3-phenylprop-2-en-1-orda as
per the method The produga upon refluxing with guanidine hydrochloride aratlim ethoxide in ethanol for 7
hours yielded 4-(3,3-dimethyl-4'H-spiro[bicyclal2l]heptane-2,5'-isoxazol]-3'-yl)-6-phenylpyrimieramine5a
in 84% vyield. Following the same protocol, a varief aminoisoxazolinepyrimidines were synthesised in 75-
86% vyields using different aldehydas
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(Schemél).
CHO
(0]
NS g
Ethanolic
NaOH
2
X
H,N™ "NH, HCI

NaOEt, Ethanol
Reflux

R: a=H; b =4-OCHj; ¢ = 3-NO,; d = 4-CHj; e = 4-Cl; f = 2-Cl; g = 3-Br; h = 3,4-(OCH3),
Schemel Preparation of 2-amino-6-(3,3-dimethylspiro{bicglo[2.2.1]heptan-2,5 -isoxazoline- 2}-3"-yl)-4- algyrimidines

In an attempt to impart lipophilicity to the moldesi by long alkyl chains instead of its cyclic cterpart, camphene
was replaced by decene. Decene on reaction wittoraeeising ferric nitrate nonahydrate as catalietdgd 1-(5-
octyl-4,5-dihydroisoxazol-3-yl)ethanorre ClaiseaSchmidt condensation gfwith benzaldehyd8a yielded(E)-1-
(5-octyl-4,5-dihydroisoxazol-3-yl)-3-phenylprop-2-d-one 8a. The product8a upon refluxing with guanidine
hydrochloride and sodium ethoxide in ethanol forh6urs yielded 4-(5-octyl-4,5-dihydroisoxazol-3-%)-
phenylpyrimidin-2-amin®a in 81% yield. Following the same protocol, a etyiof aminoisoxazolinepyrimidines
9 were synthesised in 70- 83% yields using diffeeddehydes (Schemell).

CHO

| X

N 0 >4

i refioa) o \/\/\/\/?\>_< )
B

HC o~~~y + )k HyC Ethanolic
NaOH

6 7
NH,

NS
N |
NH2 HCI 0 N\ =
H,;C
NaOEt, Ethanol
Reflux 9

R:a=H; b =4-OCHj; ¢ = 3-NO,; d = 4-CHj3; e = 4-Cl; f = 2-Cl; g = 3-Br; h = 3,4-(OCH;),

Schemell Preparation of 2-amino-6-(5-octyl-2-isoxazolin-3/1)-4-arylpyrimidines
All the synthesised products were characterisespegtral meansiz.'H and”*CNMR, IR and EIMS.

Anti-microbial activity

Anti-bacterial and anti-fungal activities of tesingpounds analogues were performed using microdiuthethod

[20-22] against two gram positive strainsStgphylococcus aureuATCC 29213, Methicillin resistant
Staphylococcus aure)ystwo gram negative straingEgcherichia coliATCC 25922, Pseudomonas aeruginosa
ATCC 27853 ), two yeast strain€gndida albicansATCC 22019,Candida albicansV-01-27853), and two
filamentous fungi Aspergillus fumigatud.Sl-Il, Aspergillus nigerATCC 16404 ). Anti-bacterial testing was
performed in Muller Hinton Broth ( Becton- DickemsdCockeysville, MD, USA) where as for antifungaéting

260
www.scholarsresearchlibrary.com



Shally Chadhaet al Der Pharma Chemica, 2015, 7 (5):257-262

RPMI 1640 with L- glutamine (Sigma- Aldrich, St. Wis, MO, USA) buffered to pH 7.0 supplemented vith65
M 3-(N-morpholino) propanesulfonic acid (MOPS)gisia-aldrich] was used. The stock solution of theagounds
was prepared in DMSO. The MIC (Minimum Inhibitorg@entration of the compounds was determined bglszr
fold diluting the solution in the above mentioneddia in 10@l volume in a 96 well U bottom microtitre plate.&h
final concentrations of compounds ranged from 128.25ug/ml. Amphotetricin B and Ciprofloxacin [16 to 0.03
ng/ml] (both from Sigma- Aldrich) were used as sttdantifungal and antibacterial agents respegtivEhe
bacterial and fungal suspensions of the overnigvg bacteria and fungi were prepared in sterilenab saline
and the density was adjusted to 0.5 Mcfarland. Baeterial cultures were further diluted and added OQul
volume at final inoculums of 1x%0CFU/mI. For fungal cultures, 1x10CFU/ml was used. The plates were
incubated at 37 °C for 24 hours for bacterial a@éuand 48 hours for fungal cultures. The plateswead visually
and the minimum concentration of the compound shgwb turbidity was recorded as M(Table 1 and Table 2)

Anti-microbial Activity results

Table 1 MIC determination of the compounds for antbacterial activity

MIC(pg/ml)
S.No. Compound code S aureus MRSA- E. coli P. aeruginosa
ATCC-29213 15187 ATCC-8739 ATCC-9027
1 5a >128 >128 >128 >128
2 5b >128 >128 >128 >128
3 5¢ >12¢ >12¢ >12¢ >12¢
4 5d 70 74 73 70
5 5e 80 77 81 72
6 5f >12¢ >12¢ >12¢ >12¢
7 59 >128 >128 >128 >128
8 5h >128 >128 >128 >128
9 9a >12¢ >12¢ >12¢ >12¢
10 9b >128 >128 >128 >128
11 9c >128 >128 >128 >128
12 9d 78 76 75 80
13 %e 82 79 81 83
14 of >128 >128 >128 >128
15 99 >128 >128 >128 >128
16 9h >128 >128 >128 >128
17 Ciprofloxacin 0.25 8.0 <0.03 0.25
Table 2 MIC determination of the compounds for anifungal activity
MIC(pg/ml)
S.No. Compound code C.albicans C.albicans A.fumigatus A. niger
ATCC 90028 V-01-191 LS-I ATCC 16404
1 5a >100 >100 >100 >100
2 5b >10C >10C >10C >10C
3 5c >100 >100 >100 >100
4 5d 77 78 81 80
5 5e 82 79 85 75
6 5f >100 >100 >100 >100
7 5g >10C >10C >10C >10C
8 5h >100 >100 >100 >100
9 9a >100 >100 >100 >100
10 9b >10C >10C >10C >10C
11 9c >100 >100 >100 >100
12 9d 70 72 70 75
13 9e 79 74 80 82
14 of >100 >100 >100 >100
15 99 >100 >100 >100 >100
16 9h >100 >100 >100 >100
17 Amphoterecin B 0.5 0.5 0.5 1
CONCLUSION

In conclusion, an entire new series of aminoisokaepyrimidines have been successfully synthesised,
characterized and screened for anti-bacterial ati€fungal activities.

261
www.scholarsresearchlibrary.com



Shally Chadhaet al Der Pharma Chemica, 2015, 7 (5):257-262

Acknowledgements

The authors express thanks to the Department of Chimilghiversity of Jammu for providing library, latadory
and instrumental facilities for carrying out thegent studies. The authors also would like to tHiNK Jammu for
providing spectral graphs of the synthesised comgsuShally Chadha is thankful to UGC for fellowshinder
FIP.

REFERENCES

[1] P Cali, L Naerum, S Mukhija and A Hjelmencran&iporg, Med. Chem. Lett2004,14, 5997.

[2] R Major, B Eisele, P Mutler and H Gruli&hem. Abstr.1988 108, 67456r.

[3] A K Banerjee and A ForsciGhem. Abstr.1995 122, 160522n.

[4] G Daidone, D Raffa, B Maggio, F Plescia, V M C QutN G Mangano and A Caruséych. Pharm. Pharm.
Med. Chem.1999,332, 50.

[5] I A Shehata and R A Glannoh, Heterocycl. Chem1987, 24, 1291.

[6] B L Deng, M D Cullen, Z Zhou, T L Hartman, R W Bty C Pannecouque, E Declescq, P E Fanwick and M
CushmanBioorg. Med. Chem2006 14, 2366.

[7]1L D Nunno, P Vitale, A Scilimati, S Tacconelli aRdPatrignaniJ. Med. Chem2004 47, 4881.

[8] V K Tirlapur, N Gandhi, R Basawaraj and Y R Pdiskat. J. Chem. Tech. Re201Q 2, 1434.

[9] D S Millian, R H Prager, C Brand and P H Haretrahedron 2000 56, 811.

[10] G P Baraldi, A Barco, S Benetti and P G Poll®ynthesis1987 857.

[11]A M Asiri and A S KhanMolecules2011, 16, 523.

[12] S R Malic, M Grdisa, K Pavelic and M Mintdsyr. J. Med. Cheml999 34, 405.

[13]A Cannito, M Perrissin, C Luu-Duc, F Huguet, C Giauand G Narcissésur. J. Med. Cheml99Q 25, 635.
[14] J Tani, Y Yamada,T Oine, T Ochiai, R Ishida amdoue, J. Med. Cheml979 22, 95.

[15]H W Lee, BY Kim, J B Ahn, S K Kang, J H Lee, J&8ir§ S K Ahn, SJ Lee and S S Yodtyr. J. Med. Chem
2005 40,862.

[16]S A Rahaman, Y R Prasad, P Kumar and B KundaGaudi PharmSoc, 2009 17, 255.

[17]H R Howard and T F Seegéxnnu. Rep. Med. ChemJ, A Bristol ed., Academic Press, San Diego, US393
28, 39.

[18] K Itoh, H Sakamaki, N Nakazato, A Horiuchi, E Hamnd C A HoriuchiSynthesis2005 20,3541.

[19] T Naqvi, D Mahajan, R L Sharma, | A Khan and K Kp¢ar,J. Heterocycl. Chem2011, 48,144.

[20] National committee for Clinical Laboratory Standard002 Reference method for broth dilution antifungal
susceptibility testing of yeasts: Approved stand&d@CLS document M27-A2. National Committee forr@ial
laboratory Standards, Wayne, Pa.

[21]National committee for Clinical Laboratory Standard002 Reference method for broth dilution antifungal
susceptibility testing of filamentous fungi: Appexy standard. NCCLS document M38-A. National Conesitfor
Clinical laboratory Standards, Wayne, Pa.

[22]National committee for Clinical Laboratory Standar@00Q Methods for dilution antimicrobial susceptibility
tests for bacterial that grow aerobically: Approveandard. NCCLS document M7-A5. National Comreitter
Clinical laboratory Standards, Wayne, Pa.

262
www.scholarsresearchlibrary.com



