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ABSTRACT
A series of some novel 5-(5-substitutedphenyl)-4H-1,2,4-triazole-3-yl-1,3-benzoxazoles 3a-o were synthesized from
2-substituted-5-carbomethoxy benzoxazole 1. 2-substituted-5-carbomethoxy benzoxazoles on reaction with
hydrazine hydrate resulted in the formation of 2-substituted 1,3-benzoxazole-5-carbonhydrazides 2a-c. The
subsequent treatment of compounds 2 with an appropriate aromatic aldehyde in presence of ammonium acetate leads
to the synthesis of the target compounds in good yields. The chemical structures of the newly synthesized
compounds were elucidated by their IR, '"H NMR, "’C NMR and Mass spectral data analysis.
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INTRUDUCTION
Triazole, possess three nitrogens in five membered heterocyclic ring. Triazole is an important
pharmacophore and shows various medicinal properties such as antimicrobial, antitubercular, anti-
inflammatory, hypoglycemic, anticonvulsant and antidepressant activity'. The triazole antifungal drugs
include fluconazole, isavuconazole, itraconazole, viriconazole, parmiconazole, and posaconazole. At high
concentrations (micro molar) the triazoles are fungicidal and at low concentrations (nanomolar), they are
fungistatic™. The shiff’s bases of triazoles show antibacterial as well as antifungal activiy’. Triazolam is
used as sedative and hypnotic®, and bittertanol is used as broad-spectrum fungicide’. Several methods
were reported for the synthesis of triazoles and their derivatives®.

Benzoxazoles are used primarily in industry and being a heterocyclic compound, benzoxazole
finds use in research as a starting material for the synthesis of larger, usually bioactive structures. It is
found within the chemical structures of drugs such as flunoxaprofen,and Zoxazolamine. Some novel
benzoxazole derivatives were investigated for their inhibitory activity on both eukaryotic DNA
topoisomerase in a cell free system’, antibacterial activity'® antitubercular activity'', acts as 5-HT3
receptor agonist for the treatment of diarrhoea predominant irritable bowel syndrome'*. However, several
methods have been reported for the synthesis of various kinds of benzoxazole derivatives and their
biological importance’. Hence, the synthesis and biological screening of benzoxazoles and triazoles
attracted special attention. On the other hand, there is no report on the synthesis of 5-(5-
substitutedphenyl)-4H-1,2,4-triazol-3-yl-1,3-benzoxazoles mentioned in the scheme of the present study.
Despite their wide range of pharmacological, industrial and synthetic applications, synthesis of
benzoxazolyl triazoles have received little attention. Keeping in view of the biological prominence of
both benzoxazole and triazole moieties, it is planned to synthesize the new compounds as presented in
scheme.

EXPERIMENTAL
General
Melting points were determined on a Fisher-Johns melting point apparatus and are uncorrected. The
purity of the compounds was checked using precoated TLC plates (Merck, 60F-254). IR spectra were
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obtained on a Perkin-Elmer FTIR 5000 spectrophotometer, using K Br pellets. NMR spectra were
recorded on a Varian 300 MHz spectrometer for 'H NMR and 100 MHz for *C NMR. The chemical
shifts were reported as parts per millions (6 ppm) down field using TMS as an internal standard. Mass
spectra were obtained on a VG micro mass 7070H spectrometer operating at 70 eV. All solvents and
chemicals were purchased from Sigma Aldrich chemical company and used without further purification.

Synthesis of 2-substituted-1,3-benzoxazole-5-carbohydrazides (2a-c)

A mixture of 2-substituted-5-carbomethoxy benzoxazole 1 (0.01 mol) and hydrazine hydride
(0.02 mol) in ethanol (15 ml) was refluxed for 4 h. The reaction mixture was cooled and the solvent was
reduced to half of its volume. The product separated was filtered, washed with small portions of cold
ethanol and water repeatedly and dried. The product was purified by recrystallization from suitable
solvent. The synthesized compounds were confirmed by their IR, "H NMR, *C NMR, and Mass spectral
data along with physical data.

Synthesis of 2-ethyl-5-substituted phenyl-4H-1,2,4-triazole-3-yl]-1,3-benzoxazoles(3a-o)

To a solution of 2-substituted-1,3-benzoxazole-5-carbohydrazide, 2 (0.01 mol) in ethanol (10 ml)
was added a equimolar ratio of ammonium acetate followed by the addition of benzaldehyde and
substituted benzaldehyde (0.01 mol) and the mixture was stirred for 24 h. The solution was then
neutralized with lig. Ammonia solution and the product obtained was filtered, washed with water and
recrystallized from ethanol.
1,3-Bemzoxazol-5-carbohydrazide (2a)

Color: Orange solid. Yield: 87 %. M.p.98-99°C. IR (KBr) (v) max: 3450, 3065, 3010, 1670,
1645, 1110, 890, 750 cm™. '"HNMR (400MHz,CDCl15): 5.64 (S, 2H), 7.40 (S, 1H), 7.60 (D, 1H), 7.72 (D,
1H), 8.35 (S, 1H), 8.81 (S, 1H). "CNMR (75MHz,CDCl;): 111.3, 121.5 ,124.7, 129.0, 142.0,152.9,
154.1, 168.3. MS: m/z 177.2. Anal. Calcd. for Cg H,N;O,: C, 54.24; H, 3.98; N, 23.72; O, 18.06, Found:
C, 53.21; H, 2.99; N, 22.71; O17.04%.
2-Methyl-l ,3-benzoxazole-5-carbohydrazide (2b)

Color: Pale Brown solid. Yield: 80 %. M.p. 110-112°C .IR(KBr) (v) max: 3460, 3070, 3020,
1675, 1640, 1115, 880, 755 cm™'. '"HNMR (400MHZz,CDC15): 2.63 (S, 3H), 5.64,(S, 2H), 7.40 (S, 1H),
7.57 (D, 1H), 7.73 (D, 1H), 8.57 (S, 1H). "CNMR (75MHz,CDCly): 14.3, 111.3, 121.2, 124.7, 128.5,
141.6, 151.2, 166.7, 168.3. MS: m/z 191.2. Anal. Calcd. for Cy HyN3;O,: C, 56.54; H, 4.74; N, 21.98, O,
16.74, Found: C, 55.53; H, 3.78; N,20.96; O. 15.78%.
2-Ethyl-1,3-benzoxazole-5-carbohydrazide(2c)

Color: Brown solid. Yield: 77 %. M.p.121-123°C. IR(KBr) (v) max: 3455, 3060, 3013, 1674,
1642, 1117, 896, 752 cm™. "HNMR (400MHz, CDCl5): 1.30 (D, 3H), 2.75 (Q, 2H), 5.62 (S, 2H), 7.40 (S,
1H), 7.62 (D, 1H), 7.70 (D, 1H), 8.43 (S, 1H)."CNMR (75MHz,CDCl;): 11.0,111.6, 121.0, 124.5, 128.6,
142.5, 168.3, 172.3. MS: m/z 205.0. Anal. Calcd. for CoH;;N;0,: C, 58.53; H, 5.40; N, 20.48, O, 15.59,
Found: C, 57.52; H, 4.58; N, 19.68; O, 14.68%.
5-[(5-Phenyl)-4H-1,2,4-triazol-3-yl]-1,3-benzoxazole(3a)

Color: Pale yellow solid. Yield: 87 %. M.p.97-99°C. IR (KBr) (v) max: 3452, 3048, 3022, 1668,
1637, 1109, 910, 775 cm™'. "HNMR (400MHz, CDCl5): 7.50 (M, 2H), 7.51 (S, 1H), 7.69 (S, 1H), 8.08
(D, 1H), 8.10 (D, 1H), 8.49 (M., 2H), 8.82 (D, 1H), 9.88 (S, 1H). "CNMR (75 MHz, CDCl5): 110.0,
122.7, 124.0, 124.7, 128.6, 128.7, 129.3, 131.3, 132.0, 145.5, 151.0, 154.1, 156.6, 159.3. MS: m/z 262.2.
Anal. Calcd. for C;sH;oN4O: C, 68.69; H, 3.84; N, 21.36, O, 6.10, Found: C, 67.75; H, 2.98; N, 20.58; O,
5.26%.
2-[5-(5-1,3-Benzoxazol-5-yl)-4H-1,2,4-triazole-3ylJphenylmethyl ether (3b)

Color: Yellow solid. Yield: 88 %. M.p. 80-82°C. IR (KBr) (v) max: 3446, 3072, 3021, 1688,
1630, 1120, 884, 735 cm™. 'HNMR (400MHz, CDC15): 3.87 (S, 3H), 6.87 (D, 1H), 7.30 (DD, 1H), 7.27
(DD, 1H), 7.69 (S, 1H), 8.83 (D, 1H), 8.08 (D, 1H), 8.10 (D, 1H), 8.87 (S, 1H), 8.92 (S, 1H). "CNMR(75
MHz, CDCl3): 55.2, 110.5, 116.1, 118.8, 122.7, 123.1, 123.9, 126.9, 127.4,132.7, 145.5, 151.4, 154.2,
158.6, 159.8, 161.7. MS: m/z 292.2. Anal. Calcd. for C;cH,N,O,: C, 65.75; H, 4.14; N, 19.17, O, 10.95,
Found: C, 64.76; H, 3.58; N, 18.67; O, 9.58%.

SOME 1,2,4-TRIAZOLE-3-YL-1,3-BENZOXAZOLES 589 S. Janardhan et al.



RASAYAN J. Chem.
Vol.4, No.3 (2011), 588-593

5-[5-(4-Chlorophenyl)-4H-1,2,4-triazole-3-yl]-1,3-benzoxazole(3c)

Color: Pale brown solid. Yield: 85 %. M.p.85-87°C. IR (KBr) (v) max: 3472, 3073, 3045, 1645,
1630, 1130, 975, 897, 746 cm™'. '"HNMR (400MHz, CDC15): 7.50 (D, 2H), 7.69 (S, 1H), 8.08 (D, 1H),
8.10 (D, 1H), 8.51(D, 2H), 8.82 (S, 1H), 8.86 (S, 1H). *CNMR (75MHz, CDC15): 110.3, 122.7, 124.3,
127.4, 128.3, 130.2, 131.4, 135.4, 145.5, 151.0, 151.4, 156.6, 159.3. MS: m/z 296.2. Anal. Calcd. for
C,sHoCIN,O: C, 60.72; H, 3.06; Cl, 11.95, N, 18.88; O, 5.39, Found: C, 59.58; H, 2.56; Cl, 10.59, N,
17.67; O, 4.89%.
N-{3-[5-(1.3-Benzoxazol-5-yl)-4H-1,2,4-triazole-3ylJphenyl}-N,N-dimethylamine(3d)

Color: Yellow Brown solid. Yield: 87 %. M.p.l12-114°C. IR(KBr) (v) max: 3465, 3080, 3062,
1635, 1625, 1142, 973, 894, 735 cm™. 'HNMR (400MHz, CDC15): 2.87 (S, 6H), 6.65 (M, 2H), 7.69 (S,
1H), 8.08 (D, 1H), 8.10 (D, 1H), 8.82 (S, 1H), 8.87 (S, 1H), 8.92 (D, 2H). "CNMR (75MHz, CDCl5):
39.9, 110.5, 112.9, 122.7, 124.0, 124.7, 124.9, 130.8, 145.5, 151.0, 151.1, 151.4, 156.6, 159.3. MS: m/z
305.6. Anal. Calcd. for C;H5NsO: C, 66.87; H, 4.95; N, 22.94; O, 5.24, Found: C, 65.56; H, 3.59;
N,21.49; O, 4.42%.
5-[5-(4-Nitrophenyl)-4H-1,2,4-triazole-3yl]-1,3-benzoxazole(3e)

Color: Yellow solid. Yield: 79 %. M.p.80-82 °C. IR (KBr) (v) max: 3468, 3066, 3038, 1655,
1642, 1138, 973, 886, 748 cm™. '"HNMR (400MHz, CDC15): 8.08 (D, 1H), 8.10 (D, 1H), 8.33 (D, 2H),
8.82 (S, 1H), 8.86 (S, 1H), 8.98 (D, 2H). "CNMR(75MHz, CDC15): 110.5, 122.7, 124.0, 124.7, 125.8,
131.0, 134.8, 145.5, 147.8, 151.4, 154.1, 156.6, 159.7. MS: m/z 321.3. Anal. Calcd. for C;sHgNsO5: C,
58.63; H, 2.95; N, 22.79; O, 15.62, Found: C, 57.36; H, 1.59; N, 21.97; O, 14.26%.
2-Methyl-{5-(5-phenyl)-4H-1,2,4-triazole-3-yl|-1,3-benzoxazole(3f)

Color: Red solid. Yield: 77 %. M.p.117-119°C. IR (KBr) (v) max: 3350, 2930, 2233, 1605, 1505,
1460, 1275, 1030, 975, 897, 746 cm™'. '"HNMR (400MHz, CDC15): 2.60 (S, 3H), 7.50 (DD, 2H), 7.51
(DD, 1H), 7.69 (S, 1H), 8.08 (D, 1H), 8.10 (D, 1H), 8.49 (D, 2H), 8.82 (S, 1H). "CNMR (75MHz,
CDCl15): 14.3, 110.5, 122.7, 123.7, 124.7, 128.7, 129.7, 131.3, 132.3, 145.1, 150.1, 156.6, 159.3, 166.7.
MS: m/z 276.3. Anal. Calcd. for C;¢H;,N,O: C, 69.55; H, 4.38; N, 20.28; O, 5.79, Found: C, 68.55; H,
3.83; N, 19.82; O, 4.97%.
5-[5-(2-Methoxyphenyl)-4H-1,2,4-triazole-3-yl]-2-methyl-1,3-benzoxazole(3g)

Color: Pale yellow solid. Yield: 88 %. M.p.92-94°C. IR(KBr) (v) max: 3468, 3078, 3049, 1638,
1642, 1138, 980, 892, 748 cm™. 'HNMR (400MHz, CDC15): 2.60 (S, 3H), 3.87 (S, 3H), 6.81 (D, 2H),
7.24 (DD, 2H), 8.08 (D, 1H), 8.10 (D, 1H), 8.77 (S, 1H), 8.80 (D, 1H), 8.90 (S, 1H). >CNMR (75MHz,
CDCl15): 14.3, 55.2, 110.5, 118.5, 116.1, 122.7, 123.1, 123.7, 124.7 ,126.9, 132.7, 145.1, 150.1, 156.6,
158.9, 159.3, 166.7. MS: m/z 306.3. Anal. Calcd. for C;;H4,N,O,: C, 66.66; H, 4.61; N, 18.29; O, 10.45,
Found: C, 65.64; H, 3.16; N,
17.92; O, 9.54%.
5-[5-(4-Chlorophenyl)-4H-1,2,4-triazole-3-yl]-2-methyl-1,3-benzoxazole(3h)

Color: Yellow solid. Yield: 88 %. M.p.113-115 °C. IR (KBr) (v) max: 3472, 3073, 3045, 1645,
1630, 1130, 975, 897, 746 cm™. 'HNMR (400MHz, CDC15): 2.60 (S, 3H), 7.50 (D, 2H), 7.69 (S, 1H),
8.08 (D, 1H), 8.10 (D, 1H), 8.51 (D, 2H), 8.77 (S, 1H). "CNMR (75MHz, CDCl5): 14.3, 110.5, 122.7,
123.7, 124/7, 128.3, 130.2, 131.4, 135.3, 145.1, 150.1, 156.6, 159.3, 166.7. MS: m/z 306.3. Anal. Calcd.
for C;sH;1N4O: C, 61.84; H, 3.57; Cl, 11.41 N, 18.03; O, 5.15, Found: C, 77.71; H, 5.27; Anal. Calcd.
for C;sH,,CIN,O: C, 61.84; H, 3.57; Cl, 11.41 N, 18.03; O, 5.15, Found: C, 60.46; H, 2.75; Cl, 10.14;
N, 17.02; O, 4.51%.
5-[5-(4-N,N-Dimethylamine)-phenyl-4H-1,2,4-triazole-3-yl]-2-methyl-1-3-benzoxazole (3i)

Color: Brown solid. Yield: 83 %. M.p.99-101 °C. IR (KBr) (v) max: 3477, 3084, 3032, 1648,
1632, 1144, 970, 893, 742 cm™. '"HNMR (400MHz, CDC15): 2.60 (S, 3H), 2.85 (S, 6H), 6.65 (D, 2H),
7.69 (S, 1H), 8.08 (D, 1H), 8.10 (D, 1H), 8.77 (S, 1H), 8.92 (D, 2H). "CNMR (75MHz, CDC1;): 14.3,
39.9, 110.5, 112.9, 122.7, 123.7, 124.7, 124.9, 130.8, 145.1, 150.1, 151.0, 156.6, 159.3, 166.7. MS: m/z
319.3. Anal. Calcd. for C;gsH7NsO: C, 67.70; H, 5.37; N, 21.93; O, 5.01, Found: C, 66.68; H, 4.73; N,
20.39; O, 4.28%.
5-[5-(4-Nitrophenyl)-4H-1,2,4-triazole-3-yl]-2-methyl-1,3-benzoxazole(3j)
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Color: Red solid. Yield: 77 %. M.p. 125-127 °C. IR (KBr) (v) max: 3466, 3070, 3036, 1638,
1622, 1141, 968, 875, 766 cm™. 'HNMR (400MHz, CDC15): 2.60 (S, 3H), 7.69 (S, 1H), 8.08 (D, 1H),
8.10 (D, 1H), 8.33 (D, 2H), 8.77 (S, 1H), 8.98 (D, 2H). *CNMR (75MHz, CDCl5): 14.3, 110.5, 122.7,
123.7, 124.7, 125.8, 131.0, 134.8, 145.1, 147.8, 150.1, 156.6, 159.3, 166.7. MS: m/z 321.8. Anal. Calcd.
for C;¢H;1NsOs: C, 59.81; H, 3.45; N, 21.80; O, 14.94, Found: C, 58.18; H, 2.78; N, 20.47; O, 13.49%.
2-Ethyl-5-phenyl-4H-1,2,4-triazole-3-yl-1,3-benzoxazole(3k)

Color: Orange solid. Yield: 79 %. M.p. 144-146°C. IR (KBr) (v) max: 3468, 3077, 3038, 1668,
1656, 1145, 968, 889, 738 cm™. "HNMR (400MHz, CDC15): 1.30 (T, 3H), 2.75 (Q, 2H), 7.50 (DD, 2H),
7.51 (m, 1H), 7.69 (S, 1H), 7.98 (D, 1H), 8.25 (D, 1H), 8.45 (S, 1H), 8.49 (DD, 2H). *CNMR(75MHz,
CDCl15): 11.0, 18.3, 110.4, 122.5, 128.7, 129.4, 131.3, 132.0, 132.4, 124.5, 146.4, 150.2, 156.7, 159.3,
172.5. MS: m/z 290.3. Anal. Calcd. for C;;H;4N,O: C, 70.33; H, 4.86; N, 19.30; O, 5.51, Found: C,
69.67; H, 3.85; N, 18.86; O, 4.59%.
2-Ethyl-5-[5-(2-methoxyphenyl)-4H-1,2,4-triazole-3-yl]-1,3-benzoxazole(3l)

Color: Yellow solid. Yield: 83 %. M.p.84-86 °C. IR (KBr) (v) max: 3470, 3066, 3044, 1662,
1641, 1156, 968, 878, 765 cm™. "HNMR (400MHz, CDCl5): 1.30 (T, 3H), 2.75 (Q, 2H), 3.87 (S, 3H),
6.87 (D, 1H), 7.27 (DD, 1H), 7.30 (DD, 1H), 7.69, (S, 1H), 7.98 (D, 1H), 8.25 (D, 1H), 8.45 (S, 1H), 8.83
(D, 1H). ®CNMR (75MHz, CDC15): 11.0, 18.3, 55.2, 110.4, 116.2, 118.8, 122.5, 123.2, 124.5, 132.4,
132.8, 136.1, 146.4, 150.2, 156.7, 158.6, 159.3, 172.5. MS: m/z 320.4. Anal. Calcd. for C;sHcN.O,: C,
67.49; H, 5.03; N, 17.49; O, 9.99, Found: C, 66.48; H, 4.72; N, 16.67, O, 8.76%.
2-Ethyl-5-[5-(4-chlorophenyl)-4H-1,2,4-triazole-3-yl]-1,3-benzoxazole(3m)

Color: Red solid. Yield: 84 %. M.p.81-83 °C. IR (KBr) (v) max: 3487, 3076, 3038, 1665, 1644,
1145, 988, 887, 766 cm™. "HNMR (400MHz, CDC15): 1.30 (T, 3H), 2.75 (Q, 2H), 7.50 (D, 2H), 7.69 (S,
1H), 7.98 (D, 1H), 8.25 (D, 1H), 8.45 (S, 1H), 8.51(D, 2H). "CNMR (75MHz, CDC15): 11.0, 18.3, 110.4,
122.5, 124.5, 128.3, 130.2, 131.4, 130.2, 132.4, 135.3, 146.4, 150.2, 156.7, 159.3, 172.5. MS: m/z 324.3.
Anal. Calcd. for CyH5CIN,O: C, 62.87; H, 4.03; CI, 10.92; N, 17.25; O, 4.93, Found: C, 61.78; H,
3.28; Cl,9.29; N, 16.52; O, 3.39%.
2-Ethyl-5-[5-(4-N,N-dimethylaminophenyl)-4H-1,2,4-triazole-3-yl]-1,3-benzoxazole (3n)

Color: Brown solid. Yield: 82 %. M.p.121-123 °C. IR (KBr) (v) max: 3466, 3072, 3065, 1655,
1642, 1136, 978, 892 ,766 cm™. '"HNMR (400MHz, CDC15): 1.30 (T, 3H), 2.75 (Q, 2H), 2.85 (S, 6H),
6.65 (D, 2H), 7.69 (S, 1H), 7.98 (D, 1H), 8.25 (D, 1H), 8.45 (S, 1H), 8.92 (D, 2H). *CNMR (75MHz,
CDCl15): 11.0, 18.3, 39.3, 110.4, 112.9, 122.5, 124.9, 130.8, 132.4, 124.5, 146.4, 150.2, 151.0, 156.7,
159.3, 172.5. MS: m/z 333.4. Anal. Calcd. for C;oH;(NsO: C, 68.45; H, 5.74; N, 21.01; O, 4.80, Found:
C, 67.54; H, 4.68; N; 20.28; O, 3.67%.
2-Ethyl-5-[5-(4-nitrophenyl)-4H-1,2,4-triazole-3-yl]-1,3-benzoxazole(30)

Color: Yellow solid. Yield: 79 %. M.p .95-97°C. IR (KBr) (v) max: 3466, 3081, 3065, 1643,
1632, 1142, 969, 887, 742 cm™. '"HNMR (400MHz, CDC15): 1.30 (T, 3H), 2.75 (Q, 2H), 7.69 (S, 1H),
7.98 (D, 1H), 8.25 (D, 1H), 8.33 (D, 2H), 8.45 (S, 1H), 8.98 (D, 2H). *CNMR (75MHz, CDC1;): 11.0,
18.3, 110.4, 122.5, 124.5, 125.8, 131.0, 132.4, 134.8, 146.4, 147.8, 150.2, 156.7, 159.3, 172.5. MS: m/z
335.8. Anal. Calcd. for C;;H3N505: C, 60.89; H, 3.91; N, 20.89; O, 14.31, Found: C, 59.98; H, 2.89;
N,19.98; O, 13.46%.

RESULTS AND DISCUSSION

For the synthesis of the target compounds (3a-0), a solution of 2-substituted-5-carbomethoxy benzoxazole
1 and hydrazine hydride in ethanol was refluxed for 4 h. To a solution of 2-substituted-1,3-benzoxazole-
5-carbohydrazide 2 in ethanol was added ammonium acetate followed by the addition of benzaldehyde
and substituted benzaldehyde and the mixture was stirred for 24h. In all cases the reaction mixture was
worked-up in the usual manner. The products were purified by column chromatography and characterized
by their IR, 1H NMR, 13C NMR and Mass spectral data. In conclusion, the operational simplicity of this
cost-benefit method makes it attractive for preparative applications as well as for the synthesis of
screening libraries for drug discovery.
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W

9.

REFERENCES
A.R. Kartritzky, Hand Book of Het. Chem, 1" edn., Pergamon Press, Oxford, 87, (1985).
J.A. Joule, K. Mills, Heterocyclic Chem, 4™t Edn, Blackwell Science Ltd, 1-14 (1995).
W.O. Foye, Principles of Medicinal Chemistry, 4™ Edn, B. J. Waverly Pvt. Ltd., New Delhi, 1-7,
(1996)
Z.N. Delgando, A, Remers, Williams, Wilson & Gisvold's, Text Book of Organic, Med.
andPharma. Chem, 10" edn., Zippincott Raven Publishers, Philadelphia, 189, (1998).
(a) G.K. Rao, S. Rajasekran, M. Attimarad, Indian J. Pharm. Sci, 475, (2000);(b) K.D. Patel,
B.D. Mistry, K.R.Desai, J. Indian Chem. Soc, 79, 964 (2000);(c) N.F. Eweiss, A.A. Bahajaj, E.A.
Elsherbimi, J. Heterocyclic Chem, 23, 1451 (1986); (d) R.H. Udupi, A. Kushnoor, A.R. Bhatt, J.
Indian Chem, Soc, 76, 461 (1999).
J.N. Delgado, W.A. Remers, Text Book ofOrg. Med. Pharma. Chem, 10™ Edn., J. B, Lippincott
Company, Philadelphia, 189 (1998).
The Merck Index, 'An Encyclopedia of chemicals, drugs and. biological’, 12™ Edn, Merck & Co,
Inc. 1634 (1996).
(a) Z.Y. Yan, Y-B. Zhao, M-J Fan, W-M. Liu, Y-M. Liang, Tetrahedron, 61, 9331 (2005);(b) D.
Amantini, F. Fringuelli, O. Piermatti, F. Pizzo, E. Zunino, L. Vaccaro, J. Org.Chem, 70, 652
(2005);(c) J. Barluenga, C. Valdcs, G. Beltran, M. Escribano, F. Aznar, Angew. Chem. Int. Ed,45,
6893 (2006);(d) V.O. Rodionov, S.I. Presolski, S. Gardinier, Y-H. Lim, M.G. Finn, J. Am. Chem.
Soc, 129,12696 (2007);(e) D. Luvino, C. Amalric, M. Smietana, J-J. Vasseur, Synlett, 3037
(2007);(f) LS. Park, M.S. Kwon, Y. Kim, J.S. Lee, L. Park, J. Org. Lett, 10, 497, (2008);(g) T.
Miaoa, L. Wang, Synthesis, 363 (2008).
E. Oksuzoglu, B. Tekiner-Gulbas, S. Alper, O. Temiz-Arpaci, T. Ertan, I. Yildiz, N. Diri, E.
Sener-Aki, I. Yalcin, J. Enzyme Inhibition and Med Chem, 23, 37 (2008).

10. V. Jarmila, H. Vaclav, B. Vladimir, K. Jarmila, Molecules, 10, 783 ( 2005).

SOME 1,2,4-TRIAZOLE-3-YL-1,3-BENZOXAZOLES 592 S. Janardhan et al.



11.

12.

13.

14.

RASAYAN J. Chem.
Vol.4, No.3 (2011), 588-593

V. Klimesova, J. Koci, K. Waisser, J. Kaustova, U. Mollmann, Eur. J. Med. Chem, 44, 2286

(2009).

S. Yoshida, S. Shiokawa, K. Kawano, T. Ito, H. Murakami, H. Suzuki, Y. Sato, J. Med.Chem, 48,

7075,(2005).

(a) V.I. Kelarev, V.N. Koshelev, Chem. Heterocyclic Compd, 32, 762 (1996);(b) G. Evindar, R.A.

Batey, J. Org. Chem, 71,1802, (2006); (c) D.V. Russell, E. Ghotas, B. Robert, J. Org. Chem, 73,

3452 (2008);(d) S. Hekmat, H.S. Rahim, H. Maryam, F. Maryam, M. Reihaneh, Synth. Comm,

39,1742 (2009); (e) G.W. Stewart, C.A. Baxter, E. Cleator, F.J. Sheen, J. Org. Chem, 17, 3229

(2009);(f) H.R.J. Yajnanarayana, H.W. Gibson, J. Heterocyclic Chem, 29,1365 (2009); (g) A.J.

Blacker, M.M. Farah, M.I. Hall, S.P. Marsden, O. Saidi, J.M. Williams, J. Org.Lett, 11, 2039

(2009).

B.Gopala Krishna, N.Raghunandhan,].V. Rao, M. Sarangapani, Indian Drugs, 42, 369 (2005).
[RJC-792/2011]

[ternational Journal aﬂ
Chemical, Enbironmental and Pharmaceutical Regearch

www.ijcepr.com
ISSN: 2229-3892(Print); ISSN: 2229-5283(Online)
[Abstracted in : Chemical Abstracts Service , American Chemical Society, USA and CAB(I) , UK]

ijCEPr widely covers all fields of Chemical, Environmental and Pharmaceutical Research.
Manuscript Categories: Full-length paper, Review Articles, Short/Rapid Communications.
Manuscripts should be addressed to:
E-mail: ijcepr @gmail.com

New Journal Water: Research & Development [April, August and December] All articles will be peer-reviewed.

Scope and Coverage:

querR&D Water: Research & Development [Water R&D] is an international Research Journal,
ISSN: 2249-2003 dedicated to ‘Water’. It is a truly interdisciplinary journal on water science and
technology. It’ll showcase the latest research related to Water in the field of chemistry,

physics, biology, agricultural, food, pharmaceutical science, and environmental,
= g oceanographic, and atmospheric science. It includes publication of reviews, regular
research papers, case studies, communications and short notes.

W @' fe I Its Coverage area is:

A A Ervolonamad Water Pollution; Ecology of water resources, including groundwater; Monitoring,
remediation and conservation of water resources; Rain Water Harvesting; Absorption and
Remediation; Aquatic and Marine life ; Corrosion ; Industrial Effluent treatments; Physics,
Chemistry and Biology of water; Water, as a Green solvent/ Reaction Medium;
Management of water resources and water provision; Wastewater and water treatment;
Water related Rules, Policies, Laws; Dyes and Pigments; Water and Health; Sustainable
use of water; Policies and Regulations about water; Degradation of aquatic ecosystem;
Water Footprints and Virtual water calculations.

[April, August and December]

All articles will be peer-reviewed.

www.waterrnd.com

All submissions are addressed to the Editor-in-Chief at Editorial office address or by e-
mail to: waterrd @gmail.com.

*Note: If you think you may be a
potential reviewer for water related
manuscripts, please send your CV and
Photo to the Editor.

WaterR&D

23 ‘Anukampa’, Janakpuri, Opp. Heerapura Power Stn., Ajmer Road, Jaipur-302024 (India)
E-mail : water.editor@yahoo.co.in ; Phone : 0141-2810628(Off.), 07597925412(Mob.)

SOME 1,2,4-TRIAZOLE-3-YL-1,3-BENZOXAZOLES 593 S. Janardhan et al.




