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ABSTRACT

In present report we have successfully synthesstezolo[4,5-e][1,2,4]triazine derivatives in quitative yields

using PEG-400 as green reaction medium. The sym#ttexompounds were screened for antimicrobial @gfai
selected bacterial strains. The results of antitbdal activity revealed that some of the compouwese found to
be active antibacterial agent.
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INTRODUCTION

Heterocyclic chemistry acquired a unique placenmfield of medicine and pharmaceutical, which cosgs wide
number of organic compounds containing one or rheterocyclic ring imparting the various biologicattivities.
There are hardly very few numbers of drugs whicasdeot contain the heterocyclic compounds.

The triazine is a six-membered heterocyclic rintglagous to the benzene ring but with three carlbepksced by

nitrogens. The three isomers of triazine are distished from each other by the positions of thé&hogen atoms,
and are referred to 1,2,3-triazine,1,2,4-triaziné 4,3,5-triazine [1Figure 1.
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Figure 1: Isomeric forms of Triazinea-c, anti-anxigy drug d

Among the isomeric forms of the triazine, 1,2,4#ie occupied unique position in the field of noathl chemistry
due to their biological interest [2].1,2,4-Triazénand their derivatives have been widely studieteims of their
syntheticmethodologies and reactivity since soméhese derivatives were reported to have promibintpgical
activities [3-5]. 1,2,4-Triazine derivatives haveeln reportedto possess a broad spectrum of bialogdativities,
including antifungal [6, 7], anti-HIV [8], anticaac [9], antianxiety [10] anti-inflammatory [11], algesic [12] and
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antihypertensive activities [13]. Besides this, azmheswere used as herbicides, pesticides and dyes
[14,15].Lamotrigine [16] Fig 1d), is ananticonvulsant drug used in the treatmdnepilepsy [17] and bipolar
disorder contains 1,2,4-triazine scaffold.

These above observations prompted us to synthissingazole derivatives of triazine derivatives asmicrobial
agents.

MATERIALS AND METHODES

Chemistry

All reagents were obtained from commercial supplemd used without further purification. Reactiosagress was
monitored through thin layer chromatography (TLQ®) pre-coated Merck alu-foil plate (silica gel 60842 0.25
mm thickness) visualized by iodine vapors.Meltingintswere determined by open capillary method and
areuncorrected.IR spectra were recorded (in KBelonSCHIMADZU spectrophotometti. NMR spectra were
recorded on an Avance/Bruker 300/400 MHz spectrapheterusing TMS as an internal standard. All NMR
spectra were obtained in DMS@dkuterated chloroform (CDg}} chemical shifts are reported in parts per millio
and coupling constant in hertz (Hz). Multiplicitiese reported as follows: s (singlet), d (doublétjtriplet), m
(multiplet). The mass spectra wererecorded on GCSWBEVIDZU (Q2010 PLUS) in ElImode spectrometer and
mass values are reported in m/z.

General Procedure for preparation of 5a-j

A mixture of 4a-j (1 mmol) and hydroxylamine hydrochloride (1.2 mnuwlas refluxed in PEG-400as green
reaction solvent (10 mL) in the presence of NaOH3dours. After completion (TLC), the reaction tabe was
poured in ice cold water, solid separated out. Jdmarated solid was filtered; the crude product ieasystallized
from ethanol to afford the pure produba¢l). The remaining derivatives were also preparethbysame procedure.

General Procedure for preparation of 6a-j

A mixture of J-j (1 mmol) secondary amines and paraformaldehydseésy was refluxed in ethanol (10 mL) for 3
hours. After completion (TLC), the reaction mixtwras poured in ice cold water, solid separated . separated
solid was filtered; the crude product was recryiged from ethanol-chloroform mixture to afford tpere product
(6a-l). The remaining derivatives were also preparethbysame procedure.

Spectral data of some selected compounds
3-[3-(4-Chloro-phenyl)-1-phenyl-1H-pyrazol-4-yl|&diphenyl-6,7-dihydro-isoxazolo[4,3-€][1,2,4]trieee (5a) IR
(KBr, vmax cni); 3321, 3034, 1607, 754NMR (DMSO o, 400 Hz)$ 8.45 (s, 1H, thiazole), 8.39 (s, 1H, NH),
7.23-7.57 (m, 19 H, Ar-H); ESMS for Molecular ForiaG;;H,,CINgO; 528.

3-[3-(4-Nitro-phenyl)-1-phenyl-1H-pyrazol-4-yl]-5@iphenyl-6,7-dihydro-isoxazolo[4,3-€e][1,2,4]triam(5¢)IR
(KBr, vmax cm'); 3331, 3031, 1607, 153%INMR (DMSO &, 400 Hz)s 8.47 (s, 1H, thiazole), 8.40 (s, 1H, NH),
7.20-7.66 (m, 19 H, Ar-H); ESMS for Molecular Foria;;H,1N;05;539.

3-[3-(3-Nitro-phenyl)-1-phenyl-1H-pyrazol-4-yl]-5@iphenyl-6,7-dihydro-isoxazolo[4,3-e][1,2,4]triam(5d)IR
(KBr, vmax cm'); 3312, 3042, 1610, 1538INMR (DMSO &, 400 Hz)s 8.42 (s, 1H, thiazole), 8.40 (s, 1H, NH),
7.31-7.79 (m, 19 H, Ar-H); ESMS for Molecular ForaC;;H,;,N,O5; 539.

3-[3-(4-Methyl-phenyl)-1-phenyl-1H-pyrazol-4-yl|&diphenyl-6,7-dihydro-isoxazolo[4,3-e][1,2,4]trieze(5f)IR
(KBr, vmax cm'); 3321, 3034, 2922, 1608INMR (DMSO ¢, 400 Hz)s 8.47 (s, 1H, thiazole), 8.40 (s, 1H, NH),
7.21-7.59 (m, 18 H, Ar-H), 2.31 (s, 3H, @HESMS for Molecular Formula&H,,NO; 508.

3-[3-(4-Methoxy-phenyl)-1-phenyl-1H-pyrazol-4-yllesdiphenyl-6,7-dihydro-isoxazolo[4,3-e][1,2,4]tdang59)
IR (KBr, vmax cnt); 3314, 3022, 2954, 1607, 1178iNMR (DMSO &, 400 Hz)3 8.46 (s, 1H, thiazole), 8.41 (s,
1H, NH), 7.13-7.53 (m, 18 H, Ar-H), 3.41 (s, 3H, Bg; ESMS for Molecular Formula H,4N¢O,; 524.

3-[3-(4-Chloro-phenyl)-1-phenyl-1H-pyrazol-4-yl|&diphenyl-7-piperidin-1-ylmethyl-6,7-dihydro-is@ado[4,3-
e][1,2,4]triazing(6a) IR (KBr, vmax cnt); 3032, 2958, 1609, 756HNMR (DMSO o, 400 Hz)s 8.45 (s, 1H,
thiazole), 7.23-7.57 (m, 19 H, Ar-H), 4.13 (s 2H{4, 2.24 (t, 4H, CH), 1.50 (m, 6H, CK); ESMS for Molecular
Formula for; G;H3,CIN;O; 626.

3-[3-(4-Nitro-phenyl)-1-phenyl-1H-pyrazol-4-yl]-5@iphenyl-7-piperidin-1-ylmethyl-6,7-dihydro-isoxda[4,3-
e][1,2,4]triazing(6c) IR (KBr, vmax cm'); 3029, 2930, 1605, 1536HNMR (DMSO d, 400 Hz)$ 8.45 (s, 1H,
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thiazole), 7.26-7.69 (m, 19 H, Ar-H), 4.11 (s 2H{4, 2.27 (t, 4H, CH), 1.48 (m, 6H, CK); ESMS for Molecular
Formula; G/H3Ng0O5;,636.

3-[3-(3-Nitro-phenyl)-1-phenyl-1H-pyrazol-4-yl]-5@iphenyl-7-piperidin-1-ylmethyl-6,7-dihydro-isoxéa[4,3-
e][1,2,4]triazing(6d) IR (KBr, vmax cm'); 3032, 2943, 1609, 1532HNMR (DMSO ¢, 400 Hz)s 8.46 (s, 1H,
thiazole), 7.25-7.72 (m, 19 H, Ar-H) 4.14 (s 2H, .23 (t, 4H, CH), 1.53 (m, 6H, Ck); ESMS for Molecular
Formula; G;H3:NgO3;,636.

3-[3-(4-Methyl-phenyl)-1-phenyl-1H-pyrazol-4-yl|&diphenyl-7-piperidin-1-ylmethyl-6,7-dihydro-is@mo[4, 3-
e][1,2,4]triazing(6f) IR (KBr, vmax cnt); 3030, 2950, 1609HNMR (DMSO &, 400 Hz)s 8.48 (s, 1H, thiazole),
7.26-7.69 (m, 19 H, Ar-H), 4.23 (s 2H, ©H2.30 (s, 3H, Ch), 2.27 (t, 4H, CH), 1.48 (m, 6H, Ck); ESMS for
Molecular FormulaggH3sN,O;605.

3-[3-(4-Methoxy-phenyl)-1-phenyl-1H-pyrazol-4-yljésdiphenyl-7-piperidin-1-yImethyl-6,7-dihydro-
isoxazolo[4,3-e][1,2,4]triazin6g) IR (KBr, vmax cm'’); 3039, 2941, 1609, 1133INMR (DMSO d, 400 Hz)§
8.45 (s, 1H, thiazole), 7.15-7.52 (m, 19 H, Ar-H)l4 (s 2H, CH), 3.42(s, 3H, OCkJ, 2.23 (t, 4H, CH), 1.53 (m,
6H, CH,); ESMS for Molecular FormulagHzsN;O,; 621.

Biology

The antimicrobial activities of the synthesized pomnds (llla—p) were determined by agar diffusioatimd as
recommended bythe National Committee for Clinicabbratory Standards, (NCCLS)[18-20]. The compounds
were evaluated for antimicrobial activity againsicteria viz. Escherichia coli (MTCC 2939), Salmonella
typhi(MTCC 98),Staphylococcus aure M TCC 96) andBacillus subtilistMTCC 441). The antibiotic Tetracycline
(25 mg/mL) is used as reference antibacterial dongcomparison. Dimethylsulphoxide (1%, DMSO) waed a
control.

The culture strains of bacteria were maintainednatrient agar slant at 37+0.5°C for 24 h. The attbrial

activitywas evaluatedusing nutrient agar plate ededlith 0.1 mL of respective bacterialculture strauspension
prepared in sterile saline (0.85%) of105 CFU/mlutitins. The wells of 6 mm diameter were filled With mL of

target compound dilution ranging from 25 to 250 migéeparately for each bacterial strain. All thetgdawere
incubated at 37+0.5°C for 24 h. Zone of inhibiti@md minimum inhibitoryconcentrations (MICs) weregeth The
results of antibacterialstudies are given in Téble

RESULTS AND DISCUSSION

Chemistry

As part of our research programme, and iontinuation of our work on the development o
environmentally friendly methodologies for thmreparation of biologically active compoun@&{4], herein
we report an efficient synthesis ofisoxazolb{é][1,2,4]triazine derivatives. The title compols were
synthesized in three steps with good yielélfle-1). Initially, substituted heteroaldehyd#a-j)were condensed
with hippuric aciq?) in the presence of sodium acetate in acetic afdgdiThe reaction follows the Knowengeal
condensation followed by acid catalysed cyclizatiorthe presence of acetic anhydride by the losthefwater
molecule to afford3a-j in quantitative yields. Furthermore, the formatioh4a-j was proceeding through the
nucleophilic attack of phenyl hydrazine3aijwhich undergoes acid catalysed ring expansionwue 4a-j. This4a-j
was used as precursor for the synthesis of tittepmund which was achieved by the reactioda with hydroxyl
amine hydrochloride under neutral condition.

The structures of synthesized compounds were éstall on satisfactory spectral analysis. The fammadf 4a-j

was confirmed by the IR, NMR and mass spectralyaimal The IR spectra dfa indicate presence of a sharp peak at
3342 cnt due to presence of —NH group, the peak at 1678 was attributed for the presence of C=0O group.
Furthermore’HNMR shows a down field peak at 8.4%pm due to presence of —~NH proton, a presencearps
singlet at 7.1 ppm confirms the presence of C=C-H proton anatiér protons are appeared at their respected
region. Mass spectrum revealed that the molecught of the compound was corresponds to the mtaedon
peaks. The formation dfa-j was confirmed by the IR spectra, the disappearahpeak from 1678 cthconfirms

the formation oBa-j. The disintegration of singlet from 7.12%NMR spectrum further supports formation5at-

j- Mass spectra were in accordance with moleculaghteif the compounds.
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Scheme 1: Synthesis of isoxazolo[4,5-e][1,2,4]triae derivatives; a) NaOAc/AgO, 2-3 hrs; b) Phenyl hydrazine/ NaOAc/AcOH, 3 hrs,
reflux; c) NH,OH.HCI/NaOH/ PEG-400, 3 hrs, reflux. d) Pipyridine/1,2,4-triazine/ Morpholine, paraformaldehyde /EtOH Reflux.

Table 1: Physical data of isoxazolo [4,5-€][1,2,4i4zine derivatives

Sr. No. | Product Ar/Het Yieldsin % | MPin°C
I

1 6a 4@_8// 82 168-171
O Q

2 6b 84 155-158
e

3 6¢C 4@_8// 80 175-178

I
4 6d @_S/l 88 169-171

N~n~ :
5 6e Q_S) 79 140-143
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The IR spectrum oBa-j reveals the absence of peak at from 3342 amd singlet from 8.48 ppm in thetHNMR
and the presence of singlet at 1#ppm in*HNMR for six proton of two —Ckigroup and singlet at 4.28.ppm
confirms the presence of —GHproton. The mass spectra of the compounds weeedordance with molecular

weight of the compounds.

Biology

The synthesized compounds were screened for thémiarobial potency against selected microbiahists. The

results ofin vitro antibacterial activities of compounés(j) against various bacterial strains are summarined
Table 2.It has been observed that some of compoexitibited interesting antibacterial activities.munds6a,
6b, 6f, 6g, 6i and6jshowed effective activity againkt coli, and compound8a, 6f,6g and6i were displayed a good
zone of inhibition againgB. subtilis Compoundsb, 6g and6j displayed a slightly active towar& typhiandS.
aureus Compoundsc, 6e, and6hwere displayed less active against all tested bact®n the other hand, it was
found that compound6a, 6d, 6gand 6j were showed stronger inhibitory activity againBtbecteria than other

compounds.
Table 2. Antibacterial Activity of isoxazolo[4,5-e]1,2,4]triazine derivatives

Compounds EC St Sa Bs
6a 18 12 16 18
6b 16 10 12 14
6c 20 16 18 21
6d 21 18 16 15
6e 14 09 12 -
6f 18 16 14 19
69 15 12 11 18
6h 12 - 10 o8
6i 16 14 18 16
6j 14 15 15 12

Tetracyclin 30 28 30 32

Zone of inhibition measured in mm; Ec-Eschericltl; St-Salmonella typhi;Sa-Staphylococcus aur@ssBacillis subtilis;“—" Indicates the

concentration >100 mg/mL.

CONCLUSION

In summary, we have synthesized isoxazolo[4,5-2§1triazine derivatives in quantitative yields.rthermore, the
antibacterial activity of compounds revealed tlet tcompound$a, 6¢, 6d, 6fand6g found to active against all
selected bacterial strains. A cursory look at stmec activity relationship revealed that for thenifiestation of
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antibacterial activity the groups like Cl, MOnethyl and methoxy have to incorporated with iso¥a{#,5-
e][1,2,4]triazine scaffold.
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