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ABSTRACT

A series of new [1,2,4]triazolo[ 3,4-b][1,3,4] thiadiazines incorporating o and S-naphthoxy methyl moieties was
synthesized starting from S-substituted 5-[(naphthalen-1/2-yloxy)methyl] -1,3,4-oxadiazole-2-thiols. The newly
synthesized compounds were characterized by *H NMR, IR, mass and elemental analysis. The efficacy of the
compounds was tried with regard to their antimicrobial and antioxidant properties.
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INTRODUCTION

The discovery of penicillin and synthetic chemidiite sulphonamides in early years of™&ntury began, a new
era of antimicrobial chemotherapy. But over thergedhe drugs have lost their significance becanfs¢he
overexploitation and immune capability developedhimi disease organisnii]. The overuse of antibiotics has
become a cause of worry among m@2w4]. However, it has been almost two decades that #rehhas not seen
an affirmative antibacterial compound. Consideritngse facts, with rationalizing the effects and tlsgtic
methodologies a series of new triazolothiadiaziwese designed, synthesized and tested for theimambbial
property. In many drugantioxidant action may also contribute to theirpohacological activity. Hence theported
compounds were also investigated for their antimicproperty
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In the past few decades, the chemistry of 1,2at-dles and their fused heterocyclic derivatives tea®ived
considerable attention as a result of their syithand effective biological importance [5]. Albaemole,
Fluconazole, Isavuconazole, Itraconazole, PosacbmaRavuconazole, Terconazole, Voriconazole aredieigs of
1,2,4-triazole derivatives which are available lie tmarket. N-bridged heterocyclic derivatives &,4-triazoles
show varied biological activities [6]. 7H-[1,2,4]J&zolo[3,4-b][1,3,4]thiadiazines are a class ofehecycles with
known antimicrobial [7] and analgesic activities . A large number of triazolothiadiazines haalso been
shown to exhibit antidepressant [10, 11], centmivaus depressant [12], bactericidal, fungicide8][1diuretic
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activities [14] and also photographic coupling mdfes [15]. In addition, some triazolo[3,4-b]-[4Rhiadiazines
are reported to possess antiplatelet, antithronjtiig], anticancer [17], antiviral [18], antitubetar [19], anti-
inflammatory, antimolluscicidal [20], anti HIV [2Hs well as antiemetic [22] properties.

On the other hand derivatives @fand 3-naphthols have shown significant applicationshe field of medicine.
Many naphthalene containing drugs are availabldnénmarket, such as nafacillin, naftifine, tolntdtaterbinafine
etc with excellent antimicrobial activity. Severdher synthetic derivatives possessingndp-naphthols have also
been reported which possess significant antimiedoproperty [23-26]. Mkpenie et al., [27] have &sbtazo-2
naphthol and 2-napthol against human pathogeniooamiganisms. Both were found equally effective agiaall the
organisms tested. We have reported the synthesi:meWw series of S-substituted 1,3,4-oxadiazolatagtingoe. and
B-naphthols and their antioxidant properties [283. @ continuation of our work, in the present studyreport s-
triazolo-fused heterocycles, simultaneously comgimaphthalene and triazolothiadiazine motifs kgaized by the
intramolecular ring closure of S-substituted 1,8x&diazoles.

EXPERIMENTAL SECTION

Chemistry

Melting points were determined using open capillargthod and are uncorrected. IR spectra were redooth
Shimadzu-FTIR infrared spectrometer in KBr4 in cm®). The purity of the compounds was confirmed by thi
layer chromatography using Merck silica gel 60 F26ated aluminum plates. Thed NMR spectra were recorded
on a Bruker AMX-400 (400 MHz) spectrometer using IMs an internal standard. The chemical shifts are
expressed i scale downfield from TMS and proton signals adidated as s= singlet, d= doublet, t= triplet, q=
quartet, m = multiplet. The mass spectra werertsmbon a Jeol IMS-D 300 mass spectrometer opgatind eV.
CHN analysis was carried out on a VARIO EL-III (Elentar Analysensysteme GmBH).

General Procedure for the preparation of 6-substitted-3-[(naphthalen-1/2-yloxy)methyl]-H-
[1,2,4]triazolo[3,4-b][1,3,4]thiadiazines 2(a-p):

To a solution of 5/p-Napthoxy-methyl)-1,3,4-oxadiazole-2-thials(10mmol, 1 eq) in acetic acid (10 ml) was
added hydrazine hydrate (15 mmol, 1.5 eq) and tixture was heated at 90 for 4 hrs. Completion of reaction
was checked on TLC. The reaction mixture was camnatd and the residue was dissolved in 25 mL o€ ldnd
successively washed with water (2 x 25mL), satdratine solution (1 x 25 mL) and dried over anhyrdlgSO,.
Organic layer was removed under reduced pressCimede product was recrystallized using methyleéldride to
get the pure product.

6-methyl-3-[(naphthalen-1-yloxy)methyl]-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2a:

Yield 69%, m.p. 177-178C; IR (KBr) y/lcm™: 3047 (Ar C-H stretching), 2928 (Aliph C-H streab), 1631(C=N),
1577, 1508 (C=C), 1099 (C-O-C¥{ NMR (400MHz, MeOD): 2.31 (s, 3H, CH), 3.75 (s, 2H, S-Ch), 5.50 (s,
2H, O-CH), 7.15-7.17 (d, 1H, J=7.56 Hz, Naphthyl ring), %852 (m, 4H, Naphthyl ring), 7.80-7.82 (d, 1H,
J=8.12 Hz,Naphthyl ring), 8.12-8.14 (d, 1H, J=8.82, Naphthyl ring);LC-MS (m/z): 311 (M+1), (M.F-
CiH1NLOS).

6-ethyl-3-[(naphthalen-1-yloxy)methyl]-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2b:

Yield 76.7%, m.p. 68-6&; IR (KBr) y/cm™: 3055 (Ar C-H stretching), 2910 (Aliph C-H strenp), 1625 (C=N),
1596. 1508 (C=C), 1093 (C-O-C}{ NMR (400MHz, MeOD): 1.15-1.19 (t, 3H, J=7.32 Hz, Glef ethyl group),
2.60-2.65 (q, 2H, J=7.32, Ghof ethyl group), 3.73 (s, 2H, S-GH 5.52 (s, 2H, O-Ch), 7.17-7.19 (d, 1H, J=7.4
Hz, Naphthyl ring), 7.40-7.52 (m, 4H, Naphthyl Nng.81-7.83 (d, 1H, J=8.0 Hz, Naphthyl ring),88.14 (d, 1H,
J=8.32 Hz, Naphthyl ringL,C-MS (m/z): 323 (M-1), (M.F- GH1eN4OS).

3-[(naphthalen-1-yloxy)methyl]-6-phenyl-H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 2c:

Yield 90%, m.p. 140-14C; IR (KBr) y/cm*: 3055 (Ar C-H stretching), 2916 (Aliph C-H streap), 1630 (C=N),
1571, 1504 (C=C), 1093 (C-O-C}{ NMR (400MHz, MeOD):3 4.27 (s, 2H, S-Ch), 5.64 (s, 2H, Q-C}), 7.22-
7.24 (d, 1H, J=7.56 Hz, Naphthyl ring), 7.35-7.58 {H, 4H of Naphthyl ring & 3H phenyl ring), 7.8082 (d, 1H,
J=8.2 Hz, Naphthyl ring), 7.87-7.90 (d, 2H, J=7.@Benyl ring), 8.14-8.16 (d, 1H, J=8.52, Naphttigb}y; LC-MS
(m/z): 373 (M+1), (M.F- GH;¢N,OS).

6-(4-methoxyphenyl)-3-[(naphthalen-1-yloxy)methyl][7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2d:

Yield 77.3%, m.p. 168-168C; IR (KBr) y/cm™: 3053 (Ar C-H stretching), 2916 (Aliph C-H streob), 1627
(C=N), 1600, 1512 (C=C), 1093 (C-O-CH NMR (400MHz, MeOD)3 3.87 (s, 3H, -OCH, 4.22 (s, 2H, S-C}),
5.63 (s, 2H, O-Ch), 6.98-7.00 (d, 2H, J=7.0, 2H meta to —QCiH phenyl ring), 7.22-7.24 (d, 1H, J=7.64 Hz,
Naphthyl ring), 7.35-7.51 (m, 4H, Naphthyl ring)8@-7.82 (d, 1H, J=7.76 Hz, Naphthyl ring), 7.88&(d, 2H,
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J=7.0, 2H ortho to —OCHin phenyl ring), 8.14-8.16 (d, 1H, J=8.4, Naphthigh); LC-MS (m/z): 403 (M+1), (M.F-
C2H15N4OS).

6-(4-chlorophenyl)-3-[(naphthalen-1-yloxy)methyl]-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2e:

Yield 65.8%, m.p. 187-188C; IR (KBr) y/lcm™: 3057 (Ar C-H stretching), 2900 (Aliph C-H stresp), 1628
(C=N), 1591, 1504 (C=C), 1093 (C-O-CH NMR (400MHz, CDC})): & 3.88 (s, 2H, S-CH), 5.58 (s, 2H, O-C}),
7.15-7.16 (d, 1H, J=7.6 Hz, Naphthyl ring), 7.33877(m, 6H, 4H of naphthyl ring & 2H meta to —Cl phenyl
ring), 7.67-7.71 (d, 2H, J=8.8, 2H ortho to —Clphenyl ring), 7.76-7.78 (d, 1H, J=8.4 Hz, Naphttigh), 8.14-
8.16 (d, 1H, J=8.4, Naphthyl rind)C-MS (m/z): 407 (M+1), 409 (M+2), (M.F- GH;sCIN4OS).

6-(4-fluorophenyl)-3-[(naphthalen-1-yloxy)methyl]-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2f:

Yield 82%, m.p. 169-17T; IR (KBr) y/lcm™: 3061 (Ar C-H stretching), 2914 (Aliph C-H streab), 1629 (C=N),
1595, 1510 (C=C), 1097 (C-O-C), 1232 (C-fJ;NMR (400MHz, CDC}): § 3.92 (s, 2H, S-CH, 5.61 (s, 2H, O-
CHy), 7.12-7.19 (m, 3H, Naphthyl ring), 7.35-7.49 @, 2H of Naphthyl ring & 2H meta to —F in phemirg),
7.78-7.81 (m, 3H, 1H of Naphthyl ring & 2H ortho+& in phenyl ring), 8.16-8.18 (d, 1H, J=8.12, Ntghring);
LC-MS (m/z): 391 (M+1), (M.F- gH1sFN,OS).

3-[(naphthalen-1-yloxy)methyl]-6-[4-(trifluoromethy)phenyl]-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2g:
Yield 78.4%, m.p. 168-16€; IR (KBr) y/cm™: 3062 (Ar C-H stretching), 2933 (Aliph C-H stren), 1625 (C=N),
1575, 1510 (C=C), 1327 (C-F of §F1120 (C-O-C);H NMR (400MHz, MeOD): 4.31 (s, 2H, S-Ch), 5.64 (s,
2H, O-CH), 7.21-7.23 (d, 1H, J=7.48 Hz, Naphthyl ring)33-7.51 (m, 4H, Naphthyl ring), 7.73-7.75 (d, 2H,
J=8.4 Hz, meta to —NQOn phenyl ring), 7.78-7.80 (d, 1H, J=8.2 Hz, Ndpfhtring), 8.01-8.03 (d, 2H, J=8.28 Hz,
ortho to —NQ in phenyl ring ), 8.11-8.13 (d, 1H, J=8.4 Hz, N#ph ring ); LC-MS (m/z): 441 (M+1), (M.F-
szH15F3N4OS).

3-[(naphthalen-1-yloxy)methyl]-6-(4-nitrophenyl)-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2h:

Yield 80.8%, m.p. 189-19C; IR (KBr) y/cm™: 3057 (Ar C-H stretching), 2920 (Aliph C-H stren), 1628 (C=N),
1597 (C=C), 1519 (NQasymmetric), 1344 (NOsymmetric), 1097 (C-O-CfH NMR (400MHz, DMSO): 4.51
(s, 2H, S-CH), 5.61 (s, 2H, O-Ch), 7.28-7.30 (d, 1H, J=7.6 Hz, Naphthyl ring)38-7.54 (m, 4H, Naphthyl
ring), 7.85-7.87 (d, 1H, J=8.0 Hz, Naphthyl rin§)p7-8.09 (d, 1H, J=8.4 Hz, Naphthyl ring), 8.128(d, 2H,
J=9.0 Hz, 2H meta to —NOn phenyl ring), 8.28-8.30 (d, 2H, J=9.0 Hz, ortlo —NQ in phenyl ring);LC-MS
(m/z): 418 (M+1), (M.F- GH1sN503S).

6-methyl-3-[(naphthalen-2-yloxy)methyl]-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2i:

Yield 67.2%, m.p. 119-12C; IR (KBr) y/cmi™: 3045 (Ar C-H stretching), 2922 (Aliph C-H streab), 1625(C=N),
1597. 1508 (C=C), 1116 (C-O-C¥{ NMR (400MHz, MeOD): 2.36 (s, 3H, CH), 3.81 (s, 2H, S-Ch), 5.46 (s,
2H, O-CH), 7.14-7.16 (d, 1H, J=7.56 Hz, Naphthyl ring), 848 (m, 4H, Naphthyl ring), 7.78-7.80 (d, 1H,
J=8.14 Hz, Naphthyl ring), 8.11-8.13 (d, 1H, J=888, Naphthyl ring);LC-MS (m/z): 311 (M+1), (M.F-
CiH1N,OS).

6-ethyl-3-[(haphthalen-2-yloxy)methyl]-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2j:

Yield 72%, m.p. 111-1TZ; IR (KBr) y/lcm®: 3057 (Ar C-H stretching), 2912 (Aliph C-H streap), 1624 (C=N),
1593. 1508 (C=C), 1118 (C-O-C}{ NMR (400MHz, MeOD): 1.23-1.26 (t, 3H, J=7.32 Hz, Glaf ethyl group),
2.66-2.72 (g, 2H, J=7.36, GHf ethyl group), 3.80 (s, 2H, S-GKl 5.45 (s, 2H, O-C}, 7.17-7.20 (dd, 1H, J=9.0
Hz, Naphthyl ring), 7.34-7.48 (m, 3H, Naphthyl rjn@.78-7.81 (m, 3H, Naphthyl ring)lC-MS (m/z): 325 (M+1),
(M.F- C;7H1N4OS).

3-[(naphthalen-2-yloxy)methyl]-6-phenyl-H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 2k:

Yield 84.1%, m.p. 133-13€; IR (KBr) y/cmi: 3055 (Ar C-H stretching), 2918 (Aliph C-H streap), 1632 (C=N),
1577, 1506 (C=C), 1101 (C-O-C}{ NMR (400MHz, MeOD):5 4.26 (s, 2H, S-Ch, 5.62 (s, 2H, QO-C}), 7.21-
7.23 (d, 1H, J=7.56 Hz, Naphthyl ring), 7.33-7.8Y, {H, 4H of Naphthyl ring & 3H phenyl ring), 7.7880 (d, 1H,
J=8.16 Hz, Naphthyl ring), 7.86-7.88 (d, 2H, J="pHAenyl ring), 8.13-8.15 (d, 1H, J=8.4, Naphthyig); LC-MS

(m/z): 373 (M+1), (M.F- GH¢N4OS).

6-(4-methoxyphenyl)-3-[(naphthalen-2-yloxy)methyl]7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2I:

Yield 71.8%, m.p. -139-14C; IR (KBr) y/cm™: 3057 (Ar C-H stretching), 2914 (Aliph C-H streah), 1620
(C=N), 1600, 1512 (C=C), 1116 (C-O-CH NMR (400MHz, MeOD):5 3.86 (s, 3H, -OCH, 4.29 (s, 2H, S-
CH,), 5.56 (s, 2H, O-C}), 6.97-6.99 (d, 2H, J=7.0, 2H meta to —O@Hphenyl ring), 7.20-7.23 (dd, 1H, J=7.64
Hz, Naphthyl ring), 7.35-7.54 (m, 3H, Naphthyl jng.78-7.81 (m, 3H, Naphthyl ring), 7.91-7.93 @&, J=7.0,
2H ortho to —OCHlin phenyl ring); LC-MS (m/z): 403 (M+1), (M.F- GH:gN,O,S).
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6-(4-chlorophenyl)-3-[(naphthalen-2-yloxy)methyl]-H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 2m:

Yield 71.5%, m.p. 176-17T; IR (KBr) y/cmi': 3057 (Ar C-H stretching), 2912 (Aliph C-H streop), 1629 (C=N),
1597, 1512 (C=C), 1118 (C-O-C¥4 NMR (400MHz, CDC}): § 3.95 (s, 2H, S-CH, 5.50 (s, 2H, O-C}), 7.17-
7.19 (dd, 1H, J=9.0 Hz, Naphthyl ring), 7.36-7.4% 6H, 3H of naphthyl ring & 2H meta to —Cl in ply&ming),
7.72-7.77 (m, 5H, 3H of naphthyl ring & 2H ortho4€l in phenyl ring),LC-MS (m/z): 407 (M+1), 409 (M+2),
(M.F- CyH1sCIN,4OS).

6-(4-fluorophenyl)-3-[(naphthalen-1-yloxy)methyl]-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2n:

Yield 67.5%, m.p. 140-149C; IR (KBr) y/lcm™ 3057 (Ar C-H stretching), 2947 (Aliph C-H strenh), 1627
(C=N), 1597, 1508 (C=C), 1118 (C-O-C), 1222 (CH);NMR (400MHz, MeOD): 4.32 (s, 2H, S-C}J, 5.55 (s,
2H, O-CH), 7.16-7.21 (m, 3H, Naphthyl ring), 7.34-7.52 @#l, Naphthyl ring) 7.77-7.79 (m, 3H, 1H of Naphthy
ring & 2H meta to —F in phenyl ring), 7.97-8.01 (&, ortho to —F in phenyl ring);C-MS (m/z): 391 (M+1),
(M.F- CyH1sFN,OS).

3-[(naphthalen-2-yloxy)methyl]-6-[4-(trifluoromethy)phenyl]-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 20:
Yield 75%, m.p. 151.15%C; IR (KBr) y/cmi™: 3059 (Ar C-H stretching), 2912 (Aliph C-H strenb), 1625 (C=N),
1597, 1512 (C=C), 1319 (C-F of F1118 (C-O-C);H NMR (400MHz, MeOD): 4.38 (s, 2H, S-Ch), 5.58 (s,
2H, O-CH), 7.18-7.21 (dd, 1H, J=9.0 Hz, Naphthyl ring)34-7.53 (m, 3H, Naphthyl ring), 7.72-7.74 (d, 2H,
J=8.4 Hz, meta to — Gkn phenyl ring), 7.77-7.79 (m, 3H, Naphthyl rin§)08-8.10 (d, 2H, J=8.24 Hz, ortho to —
CF;in phenyl ring )LC-MS (m/z): 441 (M+1), (M.F- H;sFsN,0S).

3-[(naphthalen-2-yloxy)methyl]-6-(4-nitrophenyl)-H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine 2p:

Yield 75%, m.p. 161-162C; IR (KBr) y/lcm™: 3051 (Ar C-H stretching), 2924 (Aliph C-H strenb), 1625 (C=N),
1597 (C=C), 1521 (NQasymmetric), 1348 (NOsymmetric), 1118 (C-O-C}H NMR (400MHz, DMSO): 4.52
(s, 2H, S-CH), 5.53 (s, 2H, O-C}), 7.21-7.24 (dd, 1H, J=9.0 Hz, Naphthyl ring)35-7.60 (m, 3H, Naphthyl
ring), 7.79-7.85 (m, 3H, Naphthyl ring), 8.15-8.(d7 2H, J=7.2 Hz, 2H meta to —N@ phenyl ring), 8.28-8.30 (d,
2H, J=9.0 Hz, ortho to —N@On phenyl ring),LC-MS (m/z): 418 (M+1), (M.F- H1sN505S).

Biological Evaluation

Antimicrobial Activity

The in vitro antimicrobial activity was carried out against 2 culture of four bacterial strains, Gram positiv
(Staphylococcus aureus ATCC 6538,Bacillus subtilis ATCC 6633) andGram negativeEscherichia coli ATCC
8739 andPseudomonas aeruginosa ATCC 27853). Bacterial strains used in this stugye obtained from National
chemical laboratory, Pune, India. The bacteriaistr were maintained on nutrient agar slants. Twadhed micro
litre of overnight grown culture of each organisrasndispensed into 20 ml of sterile nutrient braid ancubated
for 4-5 hrs at 37 to standardize the culture toL.GFU/m.

Antibacterial and antifungal assay were carried mutlisc diffusion method [29]. 0.1ml (PGCFU /ml) of 24 hrs
old bacterial culture was placed on Mueller Hintogar medium and spread throughout the plate byadppéate
technique. The compounds were tested at 10 mg/mtectration against both bacterial and fungal rstraDMSO
was used as a vehicle. Sterile paper discs (6 mulimimeter) impregnated with tested compound wasegl on the
surface of the medium and incubated atC3Tor 24 hrs. Antibacterial activity was recordey imeasuring the
diameter of zone of inhibition. Streptomycin wagdigs positive reference standard. The entirenmastperformed
in triplicate. The antifungal activity was assaymdinoculating the fungal spores on the potato et agar (PDA)
medium pre-impregnated with discs containing testtipound. Nystatin was used as positive referstemedard
against fungal strains. The results are recordddbie2.

DPPH radical scavenging assay

Antioxidants are defined as substances that, evémwaconcentration, significantly delay or preventidation of
easily oxidizable substrates. Normally, defenceregahe highly reactive free radicals causing akimh can be
accomplished by the organism using antioxidantse Most popular screening assays for the estimatioime
antioxidative potential of chemical components caammonly available instrumentation. They have bdmreloped
to be fast and easy. Most of them require a spgletrtometric measurement and a certain reaction itineeder to
obtain reproducible results [30]. We determineditheitro antioxidant activity using 2,2-diphenyigicrylhydrazyl
(DPPH) test.

The stable free radical DPPH is a useful reageimestigate the scavenger properties of compoufls.DPPH
assay was based on the reported method [31]. BrigflmL of the solution of the compounds in DMSM@ 1
png/mL) was diluted to 4 mL using methanol. To thisL of 1, 1-diphenyl-2-picryl-hydrazyl (DPPH) sdlut in

methanol was added. The mixed solution was incdbateoom temperature for 30 min. The absorbancstatfle
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DPPH was read at 517 nm using UV-Visible spectroqineter and the remaining DPPH was calculated. béco
acid was taken as standard. The free radical sgavgactivity was expressed as follows:

[ Ac-As]
DPPH scavenging activity (%) =[ Ac-Ab] X 100

WhereAc was the absorbance of the contds,for the sample andb for the blank (MeOH+DMSO). Each sample
was assayed at 1Q@/mL and all the experiments were carried outiplitate and the % RSC is shownhig 1.

RESULTS AND DISCUSSION

Chemistry

The wide application of triazolothiadiazines had {e the increased research interest in these mlekcDifferent
methods have been employed to synthesize thegeltihiadiazines to get moderate to good yieldse ©hthe
most common methods widely reported is startinghfeomino mercaptotriazoles [32, 33], which are tbemdensed
with various haloketones. Our research group hss edported the synthesis of triazolothiadiazingshe same
method [6, 34-36]. But it is for the first time thae are reporting from our lab the intramolecuiag closure of
substituted 1,3,4-oxadiazoles into triazolothiatiag.

The methods of synthesis of heterocyclic esterglrdgides, oxadiazoles and S-substituted oxadigzohes
intermediates for the synthesis of triazolothiathazlerivatives are already reported in our papde/p-Napthoxy-
methyl)-1,3,4-oxadiazole-2-thiols were treated vatmumber ofi-haloketones in the presence of triethylamine to
get S-substituted oxadiazol&$28].

The synthesis of triazolothiadiazine derivativesparformed as outlined Bchemel in 65 to 90% vyields. The S-
substituted oxadiazole$ were subjected to react with hydrazine hydrateadetic acid to achieve the final
compounds.

N N
N s ? N .
\)\\ \% N,H,. H,0 / Acetic acid \)\\
o N
o o
/

R \
Ar A 65-90 % W N
1 2

R= -CH;, -C,Hs, -CeHs, -CeH4sOCHs, -CsHACl, -CsHaF, -CGH4CRs, -CsHiNO>
Scheme 1

The structures of the newly synthesized compourale tbeen established on the basisHfNMR, IR, mass
spectral and elemental analysis. Conversiofh tf 2 was free from any doubts with the disappearanca stfong
peak at 1710 crhin IR spectra of which was prominent i which could be attributed to carbonyl group. The
missing C=0 group strongly defends the ring closlités change was accompanied by a remarkableld sfeft

of methylene protons (S-GHfrom ~5.5 ppm inl to ~4 ppm in2. This shift is correlated to the absence of C=0
group next to S-Chin thiadiazine ring. Th&H NMR spectrum of compounds 2a-2p also showed taopssinglets,
one between 3.75 to 4.52 ppm for methylene protons of thiami@zing and another singlet betwe®h.45 to 5.6
ppm for —OCH protons lying between naphthalene and oxadiazaelgsriApart from this, a pair of doublets
corresponding to four protons (2 ortho and 2 metaghenyl ring and set of multiplets integrating @ven protons
of naphthyl ring were seen in the region rangiranfr7.1 to 8.3 ppm. The chemical shift was dependenthe
nature of substituent group attached to phenyl. riSg in*H NMR spectra, all protons were seen accordindéo t
expected chemical shift and integral values. Thesigl-chemical and characterisation data of newr 7
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine derivatives is presentedable 1

330



A. M. A. Khader et al

J. Chem. Pharm. Res,, 2013, 5(4):326-334

Meltin CHN Analysis
Sl. Naphthvl arou R Mol. Formula Ran g Yield Found
No. phthyt group (mol. wt) ang (%) (calculated)
(C) C H N
o/
CigHiNOS 61.89 457 18.01
2a -CHs (310.37) 1rr-178 690 | (6192) | (455) (18.05)
o/
CuHieNOS 62.91 5.01 17.23
2b -CoHs (324.40) 68-69 8T 1 (6204) | (4.97) (17.27)
(o]
CorHieNOS 67.69 437 15.01
2¢ é (372.44) 140-141 00 | 6772) | (.33 (15.04)
o/
CotHigNiO,S 65.60 455 13.87
2d (402.46) 168-169 713 | (6565 | (451) (13.92)
OMe
O/
CotHiCINLOS 61.92 3.75 13.68
2e (406.88) 187-188 658 | (61909) | (3.72) (13.77)
Cl
O/
CotHisFN,OS 64.58 391 14.32
af (390.43) 169-170 820 | (6a60) | (3.87) (14.35)
|
o/
CosHhisFaNOS 59.93 3.49 12.70
29 (440.44) 168-169 84 1 (5909) | (3.43) (12.72)
CFS
(o]
C21H1sNs0sS 60.34 3.65 16.75
2h (417.44) 189-190 808 | (6042) | (3.62) (16.78)
NO ,
O
. ~ CigHiNOS 61.90 459 18.02
2 -CHs (310.37) 119-120 672 1 (6102) | (455) (18.05)
O
~N
. CuH1eNLOS 62.87 5.02 17.23
2 “CHs (324.40) 111-112 201 6204) | @9 | @727
O\
CotHieNOS 67.68 438 15.01
2k é (372.44) 133-134 841 | 67720 | (.33 (15.04)
O\
CotHisNiO,S 65.57 459 13.89
2 @ (402.46) 139-140 718 | 6565 | (451) (13.92)
OMe
O\
CotHiCINLOS 61.95 381 13.71
2m dj (406.88) 1re-1r7 15 6199) | (3.72) (13.77)
Cl
O\
CotHisFN,OS 64.55 3.92 14.32
2n © (390.43) 140-141 675 | (6a60) | (3.87) (14.35)
I
o~ CosthsFsNLOS 59.91 3.48 12.70
2217115 4 . . .
20 (440.44) 151-182 50| 5009) | (3.43) (12.72)
CF,
o~ CotHisNsOsS 60.38 3.67 16.74
21M115IN5UJ3 . . .
2p (417.44) 161-162 50| 6042) | (3.62) (16.78)
NO ,

Table 1: Physico-chemical and characterisation dataf novel 6-(substituted)-3-[(naphthalen-1/2-yloxypethyl]-7H-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazine derivatives

Antimicrobial activity

The novel compounds were screened for antimicrasalvell as antioxidant properties. Antimicrobiabay was
done through disc diffusion method using 10pg/mitlné test compounds. The investigation of antibadte
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screening data revealed that two of the bactermains vizSaphylococcus aureus and Pseudomonas aeruginosa are
more susceptible towards the tested compounds agechfa the other two strairisscherichia coli and Bacillus
subtilis. Among the two fungal strains used, omndida albicans growth was inhibited by the compounds to
certain extent, wheredspergillus niger showed complete resistance towards the test comigou

Zone of inhibition in (mm)
Compound Staphylococcus | Bacillus | Pseudomonas | Escherichia | Aspergillus | Candida
(0.25mg/disc) aureus subtilis aeruginosa coli niger albicans
Antibacterial strains Antifungal Strains
2a 7 5 6 5 _ 4
2b 6 5 7 8 _ 5
2c 6 5 8 _ _ 6
2d 8 7 6 5 _ 4.5
2e 6 6 7 6 B 5
2f 8 6 8 _ _ 5
29 6 5 5 6 _ 4.5
2h 7 5 8 5 _ 4.5
2i 6 7 8 5 _ 4
2j 6 5 8 5 _ 4
2k 5 4 5 _ 5
2l 8 4 6 _ _ 4.5
2m 7 5 6 5 _ 4.5
2n 6 5 6 _ _ 5
20 7 6 8 5 _ 4.5
2p 6 4 6 4 _ 5
Control 0 0 0 0 0 0
Streptomycin
(10ug/mi) 23 21.9 16.1 195 _ _
Nystatin
(10ug/m) _ _ _ _ 19.9 18.2

Table 2: Antimicrobial activity of test compounds expressed as Avg +SEM at a concentration of 1@/ml

120 +

100 1 _ e Ascorbic Acid

o]
L
|

e (3 Naphthol

% DPPH Scavenging
b @
- [
H

s
L
|
H

6,\,%,»0%&,»6%@&,\,%»}\&,\r{,\q\}-n}m@,\p,\'o,»q

o@ Compounds

Fig I: % DPPH Radical scavenging assay of synthesd compounds (Avg +SEM) at a concentration100ug/ml

Antioxidant activity

A freshly prepared DPPH solution exhibits a deegplaucolor with an absorption maximum at 517 nmisTgurple

colour generally disappears when an antioxidaprésent in the medium. Thus, antioxidant molecuobes quench
DPPH free radicals by providing hydrogen atoms yelectron donation, conceivably via a free radathck on
the DPPH molecule, and convert them into coloufitdsached product. In this assay, we measured BfeHDinitial

absorbance and the absorbance once the potentiakidant had been added. The reduction of abschas a
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measure of free DPPH due to the action of the =idigmt. The antioxidant activity was expressedtes RSA%
(Radical Scavenging Activity). We used ascorbitl axs reference standard. The results revealedathang the
tested 16 compounds, 2b (R=Hz) showed highest activity (60%). Compounds 2d (R=OMe), 2j (R= -GHs),
2e (R=ph-Cl), and 2| (R= ph-OMe), were the otlear tompounds which showed moderate activity. 2a-ER),

20 (R= ph-CEk) and 2p (R= ph-Ng) also showed slight activity in comparison witle tstandard ascorbic acid. The
presence of groups like ;85 and —OMe appeared to be enhancing the capacityeofeilst compounds to quench
DPPH radicals.

CONCLUSION

Continuing our interest to search for potent triatvadiazine motifs, we here in report the synthes a new class
of [1,2,4]triazolo[3,4b][1,3,4]thiadiazines prepared by the ring transfation of 1,3,4-oxadiazole derivatives
incorporatinga. andp-naphthols through a simple yet efficient methoke Beries of compounds were examined for
antibacterial and antioxidant properties. Fewhaf tested compounds showed moderate antimicrotiigita at a
concentration of 10ug/ml against all the strainsegx for the antifungal straifrichoderma Viridae. Few exhibited
again moderate DPPH radical scavenging activityg abncentration 100 pg/ml, in comparison with ttendard
ascorbic acid.
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