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Synthesis of key intermediate 3: 

Scheme S1: 
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Reagents and conditions: a) HNO3, ACOH, AC2O, 5 oC, 2 h, and then at rt, 12 h; b) chloro benzene, 120-125 oC, 50 h; c) 
                                             con HCl, 90-95 oC, 12 h; d) Et3N, AcOEt, 60-65 oC, 6 h; e) K2CO3, MeOH, rt, 2 h; f) MsCl,         
                                             pyridine, <15 oC,  2 h; g) DBU, AcOEt, rt, 2 h.  

1,4-Dinitroimidazole S2:  

To a suspension of 4-nitroimidazole (4.0 g, 35.37 mmol) in glacial acetic acid (10 ml) 

cooled to 0-5 oC was added fuming nitric acid (d=1.52; 5.25 ml) drop wise with stirring, 

keeping the temperature at or below 5 oC over a period of 30 min. The mixture was cooled to 

0 oC, acetic anhydride (19.5 ml) added drop wise, and stirred at 0 oC for 2 h and at room 

temperature over night. The solid gradually went into the solution, which was extracted with 

CH2Cl2 twice and combining the organic layers wash with saturated NaHCO3 solution twice 

and combining organic layers wash with brine solution and dried over anhydrous NaSO4 and 

filtered. The filtrate was concentrated under reduced pressure to give compound S2 (3.85 g, 

69%) as a light yellow solid. TLC (DCM:MeOH 9.5:0.5): Rf = 0.20;  1H NMR (400 MHz, 

DMSO-d6): δ 9.40 (s, 1H), 8.98 (s, 1H); LC-MS (ESI+): m/z 158.01.  

2, 4-Dinitroimidazole S3:  
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A mixture of S2 (3.85 g, 24.3 mmol) in chlorobenzene (40 ml) was heated with 

stirring at 120 – 125 oC for 50 h on an oil both, cooled, the solid was filtered and washed with 

cold chlorobenzene and hexane to yield S3 ( 3.5 g, 90%) as a light yellow solid. TLC 

(DCM:MeOH 9.5:0.5): Rf = 0.30; 1H NMR (200 MHz, DMSO-d6): δ  8.48 (s, 1H); LC-MS 

(ESI+): m/z 158.01. 

2-Chloro-4-nitroimidazole S4:  

2, 4-Dinitroimidazole S3 (3.5 g, 22.15 mmol) was added to 20 ml of 35 mass% of 

HCl. The reaction mixture was stirred for 7 hours at 95 oC. After completion of the reaction, 

30 ml of water was added and the reaction mixture was cooled to 0 oC for crystallisation. The 

crystals were filtered and dried to obtain 2-chloro-4-nitroimidazole S4 (3 g, 92%) as a white 

solid. TLC (DCM:MeOH 9.5:0.5): Rf = 0.30; 1H NMR (200 MHz, DMSO-d6):  δ 8.44 (s, 

1H); LC-MS (ESI+): m/z 146.98. 

(R)-2-Chloro-1-[2-hydroxy-2-methyl-3-(4-nitrobenzoyloxy)]-propyl-4-nitroimidazole S6:  

A solution of 2-chloro-4-nitro-1H-imidazole S4 (12 g, 81.36  mmol), (R)-form 

epoxide S5  (21.24 g, 89.48  mmol), and triethylamine (2.28  mL, 16.28 mmol) in ethyl 

acetate (40 ml) was heated at 60-65 °C for 6 h. The reaction mixture was allowed to cool to 

room temperature and concentrated under reduced pressure. The residue was purified by 

silica gel column chromatography to give S6 (27.28 g, 87%) as colourless needles. TLC 

(EtOAc:hexane 4:6): Rf = 0.20; 1H NMR (200 MHz, DMSO-d6) δ 8.42 – 8.30 (m, 3H), 8.25 

(d, J  = 8.86 Hz, 2H), 5.61 (s, 1H), 4.32 –4.12 (m, 4H), 1.25 (s, 3H); LC-MS (ESI+): m/z 

384.05. 

(R)-2-Chloro-1-(2,3-dihydroxy-2-methyl)propyl-4-nitroimidazole S7:  
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To a solution of S6 (13.6 g, 35.34 mmol) in methanol (136 mL) was added potassium 

carbonate (244 mg, 1.76 mmol). After the solution was stirred at room temperature for 2 h, 6 

M hydrochloric acid (0.6 mL) and anhydrous sodium sulphate (3 g) were added at 0 °C, and 

the resulting mixture was stirred for 1 h. The insoluble materials were filtered off through 

celite, and the filtrate was concentrated under reduced pressure. The residue was purified by 

silica gel column chromatography to give S7 (8.18 g, 97%) as colorless needles. TLC 

(CH2Cl2:CH3OH 9.5:0.5): Rf = 0.20; 1H NMR (400 MHz, DMSO-d6) δ 8.28 (s, 1H), 5.07 (t, J 

= 5.6 Hz, 1H), 4.95 (s, 1H), 4.03 (s, 2H), 3.24 (d, J = 5.2 Hz, 2H), 1.01 (s, 3H); LC-MS 

(ESI+): m/z 235.04.  

(R)-2-Chloro-1-(2-methyl-2,3-epoxypropyl)-4-nitroimidazole 3:  

To a solution of S7 (10 g, 42.44  mmol) in pyridine (20 ml) was added 

methanesulfonyl chloride (7.29    g, 63.66 mmol) at below 15 °C dropwise over 30 min. After 

the solution was stirred for 2 h, 6 M hydrochloric acid (63 ml) was added to the reaction 

mixture at below 30 °C. The resulting mixture was extracted with ethyl acetate twice, and the 

combined organic layer was washed with brine, dried over Sodium sulphate, and filtered. The 

filtrate was concentrated under reduced pressure to afford crude compound S8. To a solution 

of this crude S8 in ethyl acetate (100 ml) was added 1,8-diazabicyclo[5.4.0]-7-undecene (7.10 

g, 46.68 mmol), and the mixture was stirred at room temperature for 2 h. The reaction 

mixture was washed with brine, dried over sodium sulphate, and filtered. The filtrate was 

concentrated under reduced pressure. The residue was purified by silica gel column 

chromatography to give the (R)-form epoxide 3 (6.93 g, 75%) as colorless needles. TLC 

(EtOAc:hexane 4:6): Rf = 0.30; 1H NMR (200 MHz, CDCl3) δ 7.88 (s, 1H), 4.39 (d, J  =  

14.87 Hz, 1H), 4.00 (d, J  =  14.88 Hz, 1H), 2.78 (d, J  =  3.97 Hz, 1H), 2.63 (d, J =  3.92 Hz, 

1H), 1.38 (s, 3H); LC-MS (ESI+): m/z 217.03. 
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General procedure for the preparation of O-Propargylated compounds 10: 

To a solution of substituted phenols 9 (10 mmol) in ACN (20 mL) was added K2CO3 

(20 mmol) and stirred for 5 minutes. Propargyl bromide 8 (15mmol) was added slowly to the 

reaction mixture at room temperature so that the temperature of the reaction should not be 

increased to above 30 oC. The mixture was stirred at room temperature for 12 h. Then the 

solvent was removed under reduced pressure and add water into the reaction mixture, 

extracted with EtOAc twice. The combined organic layers were washed with brine and dried 

over Na2SO4, and concentrated under vaccuo to afford compounds 10 in 90-95% as light 

yellow liquid. The residual crude product was used directly in the next reaction without 

purification. 

General procedure for the preparation of azidophenols 12: 

 Amino phenols 11 (3.273 g, 30 mmol) was dissolved with 6 N HCl (30 mL) in an ice 

bath at 0-5 oC. NaNO2 solution (3.105 g, 45 mmol in 75 ml of H2O) was added drop wise. 

The reaction mixture was stirred for 30 min at 0-5 oC. Next, a solution of sodium azide (7.8 g, 

120 mmol in 120 ml of H2O) was added drop wise. After addition, the system was stirred for 

another hour. Next, the mixture was extracted with ethyl acetate and the combined organic 

extracts were washed with H2O, dried over anhydrous Na2SO4, filtered, and concentrated in 

vaccuo to give 12 as yellow liquids. The residual crude product was used directly without 

purification.  

General procedure for the preparation of triazolyl intermediate compounds 4a-m: 

To a mixture of azido phenol 12 (10 mmol) and substituted phenoxymethylacetylenes 

10a-i (12mmol) in 1:1 tBuOH and water (10 mL) add CuSO4 pentahydrate (1 mmol) and 

sodium ascorbate (2 mmol), The reaction mixture was stirred for 10 to 12 h at room 

temperature after completion of the reaction add 20 ml water and subsequently extracted with 

ethyl acetate twice. The combined organic extracts were washed with brine and dried over 
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anhydrous Na2SO4 filtered, and concentrated in vaccuo. The residual crude product was 

purified via silica gel column chromatography using a gradient mixture of hexane-ethyl 

acetate to obtain the pure triazole intermediate compounds 4a-m in 85-90% yields. 

4-{4-[(p-Tolyloxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4a): TLC (EtOAc:Hexane 2:8): Rf 

= 0.25; 1H NMR (200 MHz, CD3OD) δ 8.11 (s, 1H), 7.68 (d, J = 8.8 Hz, 2H), 7.15 (d, J = 8.4 

Hz, 2H), 6.98 (d, J = 8.9 Hz, 2H), 6.92 (d, J = 8.4 Hz, 2H), 5.26 (s, 2H); LC-MS (ESI+): m\z 

281.12. 

4-{4-[(4-Ethylphenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4b): TLC (EtOAc:Hexane 

2:8): Rf = 0.28; 1H NMR (200 MHz, CD3OD) δ 8.34 (s, 1H), 7.52 (d, J = 8.9 Hz, 2H), 7.03 

(d, J = 8.6 Hz, 2H), 6.87 – 6.83 (m,  4H), 5.09 (s, 2H), 2.48 (q, J = 7.5 Hz, 2H), 1.11 (t, J = 

7.6 Hz, 3H); LC-MS (ESI+): m\z 295.15. 

4-{4-[(4-iso-Propylphenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4c): TLC (EtOAc: 

Hexane 2:8): Rf = 0.30; 1H NMR (200 MHz, CD3OD) δ 8.35 (s, 1H), 7.53 (d, J = 8.9 Hz, 

2H), 7.04 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.89 Hz, 2H), 5.09 (s, 

2H), 2.82 – 2.68 (m, 2H), 1.14 (d, J = 6.93 Hz, 6H); LC-MS (ESI+): m\z 309.15. 

4-{4-[(4-(sec-Butylphenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4d): TLC (EtOAc: 

Hexane 2:8): Rf = 0.30; 1H NMR (200 MHz, CD3OD) δ 8.44 (s, 1H), 7.62 (d, J = 7.9 Hz, 

2H), 7.23 (d, J = 7.89 Hz, 2H), 6.97 – 6.93 (m, 4H), 5.19 (s, 2H), 2.59 – 2.50 (m, 1H), 1.57 – 

1.51 (m, 2H), 1.18 (d, J = 6.87 Hz, 2H), 0.81 (t, J = 7.5 Hz, 3H); LC-MS (ESI+): m\z 323.16. 

4-{4-[(4-Fluorophenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4e): TLC (EtOAc:Hexane 

2:8): Rf = 0.25; 1H NMR (200 MHz, CD3OD) δ 8.46 (s, 1H), 7.62 (d, J = 8.7 Hz, 2H), 7.04 – 

6.94 (m, 6H), 5.19 (s, 2H); LC-MS (ESI+): m\z 285.08. 

4-{4-[(4-Trifluoromethylphenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4f): TLC 

(EtOAc:Hexane 2:8): Rf = 0.32; 1H NMR (400 MHz, CD3OD): δ 8.40 (s, 1H), 7.80 (s, 1H), 
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7.52 (dd, J = 8.7, 6.4 Hz, 4H), 7.11 (d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.9 Hz, 2H), 5.21 (s, 2H); 

LC-MS (ESI+): m\z 335.09. 

4-{4-[(4-Trifluoromethoxyphenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4g): TLC 

(EtOAc:Hexane 2:8): Rf = 0.35; 1H NMR (400 MHz, CD3OD) δ 8.38 (s, 1H), 7.52 (d, J = 9.0 

Hz, 2H), 7.12 (d, J = 9.2 Hz, 2H), 7.02 (d, J = 9.2 Hz, 2H), 6.85 (d, J = 9.0 Hz, 2H), 5.15 (s, 

2H); LC-MS (ESI+): m\z 351.08. 

4-{4-[(2-Fluorophenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4h): TLC (EtOAc:Hexane 

2:8): Rf = 0.30; 1H NMR  (500 MHz, CD3OD) δ 8.38 (s, 1H), 7.81 (s, 1H), 7.53 (d, J = 8.7 

Hz, 2H), 7.16 (t, J = 8.4 Hz, 1H), 7.01 (dd, J = 12.4, 5.9 Hz, 2H), 6.85 (d, J = 9.8 Hz, 2H), 

5.19 (s, 2H); LC-MS (ESI+): m\z 285.09. 

4-{4-[(3-Clorophenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4i): TLC (EtOAc:Hexane 

2:8): Rf = 0.30; 1H NMR (500 MHz, CD3OD) δ 8.38 (s, 1H), 7.53 (d, J = 8.9 Hz, 2H), 7.18 (t, 

J = 8.2 Hz, 1H), 6.99 (t, J = 2.2 Hz, 1H), 6.91 – 6.86 (m, 2H), 6.85 (d, J = 8.9 Hz, 2H), 5.13 

(s, 2H); LC-MS (ESI+): m\z 301.06. 

3-{4-[(4-Trifluoromethoxyphenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4j): TLC 

(EtOAc: Hexane 2:8): Rf = 0.35; 1H NMR (400 MHz, DMSO-d6): δ 8.91 (s, 1H), 7.38 (t, J = 

8.3 Hz, 1H), 7.35 – 7.28 (m, 4H), 7.18 (d, J = 9.0 Hz, 2H), 6.89 (d, J = 8.2 Hz, 1H), 5.25 (s, 

2H); LC-MS (ESI+): m\z 351.08. 

3-{4-[(4-Fluorophenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4k): TLC (EtOAc:Hexane 

2:8): Rf = 0.30; 1H NMR (500 MHz, CD3OD): δ 8.30 (s, 1H), 7.41 – 7.35 (m, 3H), 7.06 – 

7.01 (m, 4H), 6.95 (s, 1H), 5.25 (s, 2H); LC-MS (ESI+): m\z 285.08. 

2-{4-[(4-Trifluoromethoxyphenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4l): TLC 

(EtOAc:Hexane 2:8): Rf = 0.35; 1H NMR (200 MHz, Acetone-d6) δ 8.63 (s, 1H), 7.89 (t, J = 

8.3 Hz, 2H), 7.18 (t, J = 7.8 Hz, 3H), 7.09 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 9.0 Hz, 2H); LC-

MS (ESI+): m\z 351.08. 
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2-{4-[(4-Fluorophenoxy)methyl]-1H-1,2,3-triazol-1-yl}phenol (4m): TLC (EtOAc:Hexane 

2:8): Rf = 0.30; 1H NMR (200 MHz, Acetone-d6) δ 8.58 (s, 1H), 7.75 (d, J = 7.9 Hz, 2H), 

7.33 (t, J = 7.6 Hz, 1H), 7.20 – 7.07 (m, 5H), 5.27 (s, 2H); LC-MS (ESI+): m\z 285.093. 

General procedure for the preparation triazole intermediate compounds 5a-f: 

Reaction of azido phenol 12 (10 mmol) and substitutedphenylacetylenes 13 (12mmol) 

under the same procedure as mentioned for the preparation of compounds 4 a-m, followed by 

purification on silica gel column chromatography using a gradient mixture of hexane-ethyl 

acetate to obtain the pure triazole intermediate compounds 5a-f in 85-90% yields. 

4-[4-(4-Fluorophenyl)-1H-1,2,3-triazol-1-yl]phenol (5a): TLC (EtOAc:Hexane 2:8): Rf = 

0.20; 1H NMR (400 MHz, Acetone-d6):  δ 8.81 (s, 1H), 8.03 (dd, J = 6.1, 2.7 Hz, 2H), 7.75 

(d, J = 9.1 Hz, 2H), 7.24 (t, J = 8.9 Hz, 2H), 7.05 (d, J = 9.1 Hz, 2H); LC-MS (ESI+): m\z 

255.08. 

4-[4-(4-Methoxyphenyl)-1H-1,2,3-triazol-1-yl]phenol (5b): TLC (EtOAc:Hexane 2:8): Rf 

= 0.35; 1H NMR (400 MHz, Acetone-d6): δ 8.70 (s, 1H), 7.90 (d, J = 8.9 Hz, 2H), 7.75 (d, J = 

8.9 Hz, 2H), 7.04 (dd, J = 8.9, 5.9 Hz, 4H), 3.85 (s, 3H); LC-MS (ESI+): m\z 267.10. 

4-[4-(4-Trifluoromethylphenyl)-1H-1,2,3-triazol-1-yl]phenol (5c): TLC (EtOAc:Hexane 

2:8): Rf = 0.30; 1H NMR (200 MHz, Acetone-d6) δ 9.02 (s, 1H), 8.23 (d, J = 8.05Hz, 2H), 

7.85 – 7.76 (m, 4H), 7.07 (d, J = 8.9 Hz, 2H); LC-MS (ESI+): m\z 305.08. 

4-[4-(3-Trifluoromethylphenyl)-1H-1,2,3-triazol-1-yl]phenol (5d): TLC (EtOAc:hexane 

2:8): Rf = 0.22;1H NMR (400 MHz, CD3OD) δ 8.80 (s, 1H), 8.13 (s, 1H), 8.06 (d, J = 2.3 Hz, 

1H), 7.64 – 7.49 (m, 4H), 6.87 (d, J = 8.7 Hz, 2H); LC-MS (ESI+): m\z 305.07. 

4-[4-(2-Trifluoromethylphenyl)-1H-1,2,3-triazol-1-yl]phenol (5e):  TLC (EtOAc:Hexane 

2:8): Rf = 0.20; 1H NMR (200 MHz, Acetone-d6): δ 8.24 (s, 1H), 8.07 (d, J = 7.6 Hz, 1H), 

7.81 (d, J = 7.6 Hz, 1H), 7.70 (d, J = 9.0 Hz, 2H), 7.69 – 7.65 (m, 1H), 7.50 (t, J = 8.2 Hz, 

1H), 7.02 (d, J = 9.0 Hz, 2H); LC-MS (ESI+): m\z 305.08. 
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4-[4-(4-Trifluoromethoxyphenyl)-1H-1,2,3-triazol-1-yl]phenol (5f): TLC (EtOAc: Hexane 

2:8): Rf = 0.30; 1H NMR (200 MHz, Acetone-d6) δ 8.95 (s, 1H), 8.09 (d, J = 8.3 Hz, 2H), 

7.80 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 8.34 Hz, 2H), 7.06 (d, J = 8.8 Hz, 2H); LC-MS (ESI+): 

m\z 321.09. 

4-Hydroxybenzaldehyde oxime 16: 

To a suspension of 4-hydroxy benzaldehyde 15 (1.2 g, 10 mmol) in a 1:1:2 mixture of 

H2O/EtOH/ ice (10 ml) was added hydroxylamine hydrochloride (0.695 g, 10 mmol), 

followed by NaOH solution (as a 50% solution in water) (1.0 g, 25 mmol) drop wise, while 

keeping the temperature below 30 °C. After being stirred at room temperature for 2 h, the 

solution was extracted with diethyl ether. The aqueous phase was acidified to PH = 6 by 

adding 6N HCl while keeping the temperature below 30 oC and extracted with diethyl ether. 

The organic phase was dried over Na2SO4, and the solvent was evaporated to give the oxime 

product 16 in 85% yield as yellow solid, which was used directly to the next reaction without 

purification. 

(Z)-N,4-dihydroxybenzimidoyl chloride 17: 

To a solution of oxime 16 (1.37 g, 10 mmol) in DMF (10 ml) was added N-

chlorosuccinimide (0.24 g, 1.8 mmol) in one portion. The beginning of the reaction can be 

detected by a slight increase of the reaction temperature. The remaining NCS (1.09 g, 8.2 

mmol) was added in small portions while keeping the temperature below 35 °C.  The mixture 

was stirred at room temperature for 3 h, poured into water, and extracted with diethyl ether. 

The organic phase was washed with brine and dried over Na2SO4, and the solvent was 

removed to give the imidoyl chloride 17 in 90% yields. The crude product was used in the 

next reaction directly. 

General procedure for the preparation of isoxazolyl intermediate compounds 6a-l: 
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N-4-dihydroxybenzimidoyl chloride 17 (0.17 g, 1.0 mmol) and substituted 

phenoxymethyl acetylenes 14 (1.2 mmol) were dissolved in 6 ml of a 1:1 tBuOH/H2O 

mixture. While the mixture was being stirred, sodium ascorbate (19.8 mg, 0.1mmol) was 

added, followed by copper (II) sulfate pentahydrate (2.7 mg, 0.05mmol). The reaction 

mixture was then treated with KHCO3 (433 mg, 4.33 mmol,) and left stirring for 12  h at 

ambient temperature, after which time it was diluted with water and extract with ethyl acetate 

twice. Combined the organic layer wash with brine solution and dried over anhydrous NaSO4 

and filtered. The filtrate was concentrated under reduced pressure, the residue was purified by 

silica gel column chromatography using a gradient mixture of hexane-ethyl acetate to obtain 

the pure compounds 6a-l as white solids in 80-85% yields.  

4-{5-[(p-Tolyloxy)methyl]isoxazol-3-yl}phenol (6a):  TLC (EtOAc:hexane 2:8): Rf = 0.30; 

1H NMR (400 MHz, Acetone-d6) δ 7.75 (d, J = 8.8 Hz, 2H), 7.12 (d, J = 8.2 Hz, 2H), 6.97 – 

6.94 (m, 4H), 6.88 (s, 1H), 5.25 (s, 2H), 2.26 (s, 3H);  LC-MS (ESI+): m\z 281.11. 

4-{5-[(4-iso-Propylphenoxy)methyl]isoxazol-3-yl}phenol (6b): TLC (EtOAc:hexane 2:8): 

Rf = 0.35; 1H NMR (400 MHz, Acetone-d6) δ 7.75 (d, J = 8.7 Hz, 2H), 7.20 (d, J = 8.7 Hz, 

2H), 7.00 – 6.94  (m, 4H), 6.90 (s, 1H), 5.26 (s, 2H), 2.90 – 2.78 (m, 1H), 1.21 (d, J = 6.9 Hz, 

6H);  LC-MS (ESI+): m\z 309.14. 

4-{5-[(4-Trifluoromethylphenoxy)methyl]isoxazol-3-yl}phenol (6c): TLC (EtOAc:hexane 

2:8): Rf = 0.35; 1H NMR (400 MHz, Acetone-d6) δ 7.88 – 7.82 (m, 4H), 7.12 (d, J = 8.4 Hz, 

2H), 6.98 – 6.95 (m, 3H), 5.4 (s, 2H);  LC-MS (ESI+): m\z 335.07. 

4-{5-[(4-Methoxyphenoxy)methyl]isoxazol-3-yl}phenol (6d): TLC (EtOAc:hexane 2:8): Rf 

= 0.30; 1H NMR (400 MHz, Acetone-d6) δ 7.75 (d, J = 8.7 Hz, 2H), 7.01 (d, J = 9.1 Hz, 2H), 

6.95 (d, J = 8.7 Hz, 2H), 6.09 – 6.88 (m, 3H), 5.23 (s, 2H), 3.75 (s, 3H); LC-MS (ESI+): m\z 

297.10. 

4-{5-[(4-Trifluoromethoxyphenoxy)methyl]isoxazol-3-yl}phenol (6e):  
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TLC (EtOAc:hexane 2:8): Rf = 0.35; 1H NMR (400 MHz, Acetone-d6) δ 7.76 (d, J = 8.7 Hz, 

2H), 7.31 (d, J = 8.6 Hz, 2H), 7.19 (d, J = 9.2 Hz, 2H), 6.97 - 6.95 (m, 3H), 5.35 (s, 2H); LC-

MS (ESI+): m\z 351.07. 

4-{5-[(4-Fluorophenoxy)methyl]isoxazol-3-yl}phenol (6f): TLC (EtOAc:hexane 2:8): Rf = 

0.25; 1H NMR (400 MHz, Acetone-d6) δ 7.78 – 7.75 (m, 2H), 7.09 – 6.98 (m, 7H), 5.4 (s, 

2H);  LC-MS (ESI+): m\z 285.08. 

4-{5-[(4-Bromophenoxy)methyl]isoxazol-3-yl}phenol (6g): TLC (EtOAc:hexane 2:8): Rf = 

0.25; 1H NMR (400 MHz, Acetone-d6) δ 7.75 (d, J = 8.7 Hz, 2H), 7.48 (d, J = 9.0 Hz, 2H), 

7.06 (d, J = 9.0 Hz, 2H), 6.99 – 6.91 (m, 3H), 5.32 (s, 2H); LC-MS (ESI+): m\z 345.00. 

4-{5-[(3-Fluorophenoxy)methyl]isoxazol-3-yl}phenol (6h): TLC (EtOAc:hexane 2:8): Rf = 

0.30; 1H NMR (400 MHz, Acetone-d6) δ 7.76 (d, J = 8.7 Hz, 2H), 7.36 (m, 1H), 6.99 – 6.87 

(m, 5H), 6.81 – 6.74 (m, 1H), 5.35 (s, 2H); LC-MS (ESI+): m\z 285.08. 

4-{5-[(2-Fluorophenoxy)methyl]isoxazol-3-yl}phenol (6i): TLC (EtOAc:hexane 2:8): Rf = 

0.35; 1H NMR (400 MHz, Acetone-d6) δ 7.75 (d, J = 8.7 Hz, 2H), 7.33 – 7.29  (m, 1H), 7.21 

– 7.12 (m, 2H), 7.05 – 6.99 (m, 1H), 6.98 – 6.92 (m, 3H), 5.38 (s, 2H); LC-MS (ESI+): m\z 

285.07. 

4-{5-[(o-Tolyloxy)methyl]isoxazol-3-yl}phenol (6j): TLC (EtOAc:hexane 2:8): Rf = 0.25; 

1H NMR (400 MHz, Acetone-d6) δ 7.76 (d, J = 8.7 Hz, 2H), 7.17 (m, 2H), 7.09 (d, J = 8.2 

Hz, 1H), 6.95 (d, J = 8.7 Hz, 2H), 6.93 – 6.87 (m, 2H), 5.31 (s, 1H), 2.23 (s, 3H); LC-MS 

(ESI+): m\z 281.10. 

4-{5-[(3-Chlorophenoxy)methyl]isoxazol-3-yl}phenol (6k): TLC (EtOAc:hexane 2:8): Rf = 

0.30; 1H NMR (400 MHz, CD3OD) δ 7.57 (d, J = 8.8 Hz, 2H), 7.18 (t, J = 8.2 Hz, 1H), 6.99 

(t, J = 2.2 Hz, 1H), 6.93 – 6.86 (m, 2H), 6.77 (d, J = 8.8 Hz, 2H), 6.73 (s, 1H), 5.14 (s, 2H); 

LC-MS (ESI+): m\z 301.05. 
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4-{5-[(4-iso-Propyl-3-methylphenoxy)methyl]isoxazol-3-yl}phenol (6l): TLC 

(EtOAc:hexane 2:8): Rf = 0.37; 1H NMR (400 MHz, Acetone-d6) δ 7.75 (d, J = 8.8 Hz, 2H), 

7.18 (d, J = 8.2 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.91 (d, J = 8.2 Hz, 1H), 6.89 (s, 1H), 6.85 

(s, 1H), 5.24 (s, 2H), 3.20 – 3.00 (m, 1H), 2.31 (s, 3H), 1.18 (d, J = 6.9 Hz, 6H); LC-MS 

(ESI+): m\z 323.15. 

General procedure for the preparation of isoxazolyl intermediate compounds 7a-j: 

Reaction of N-4-dihydroxybenzimidoyl chloride 17(0.17 g, 1.0 mmol)  and 

substitutedphenylacetylene 18 (12mmol) under the same procedure as mentioned for the 

preparation of compounds 6 a-l, followed by purification on silica gel column 

chromatography using a gradient mixture of hexane-ethyl acetate to obtain the pure isoxazole 

intermediate compounds 7a-j as a white solids in 85-90% yields. 

4-(5-Phenylisoxazol-3-yl)phenol (7a): TLC (EtOAc:hexane 2:8): Rf = 0.30; 1H NMR (400 

MHz, Acetone-d6) δ 7.92 – 7.98 (m, 2H), 7.78 (d, J = 8.6 Hz, 2H), 7.50 – 7.55 (m, 3H), 7.15 

(s, 1H), 6.92 (d, J = 8.6 Hz, 2H); LC-MS (ESI+): m\z 237.08. 

4-[5-(p-Tolyl)isoxazol-3-yl]phenol (7b): TLC (EtOAc:hexane 2:8): Rf = 0.32; 1H NMR (400 

MHz, Acetone-d6) δ 7.85 – 7.81 (m, 4H),  7.39 (d, J = 8.6 Hz, 2H), 7.18 (s, 1H), 6.98 (d, J = 

8.6 Hz, 2H), 2.38 (s, 3H);  LC-MS (ESI+): m\z 251.09. 

4-[5-(4-Fluorophenyl)isoxazol-3-yl]phenol (7c): TLC (EtOAc:hexane 2:8): Rf = 0.35; 1H 

NMR (400 MHz, Acetone-d6) δ 7.97-8.05 (m, 2H), 7.78 (d, J = 8.5 Hz, 2H), 7.25-7.31 (m, 

3H), 6.92 (d, J = 8.5 Hz, 2H); LC-MS (ESI+): m\z 255.06. 

4-[5-(4-Methoxyphenyl)isoxazol-3-yl]phenol (7d): TLC (EtOAc:hexane 2:8): Rf = 0.20; 1H 

NMR (400 MHz, Acetone-d6) δ 7.74-7.81 (m, 4H),  6.95 – 7.11 (m, 5H), 3.92 (s, 3H); LC-

MS (ESI+): m\z 267.08. 
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4-[5-(4-Trifluoromethylphenyl)isoxazol-3-yl]phenol (7e): TLC (EtOAc:hexane 2:8): Rf = 

0.35; 1H NMR (200 MHz, CD3OD) δ 8.11 (d, J = 7.6Hz, 2H), 7.88-7.92 (m, 4H), 7.52 (s, 

1H), 7.02 (d, J = 8.5 Hz, 2H); LC-MS (ESI+): m\z 305.06. 

4-[5-(4-Trifluoromethoxyphenyl)isoxazol-3-yl]phenol (7f): TLC (EtOAc:hexane 2:8): Rf = 

0.30; 1H NMR (400 MHz, Acetone-d6) δ 8.07 (d, J = 7.3 Hz, 2H), 7.83 (d, J = 8.3 Hz, 2H), 

7.56 (d, J = 7.3 Hz, 2H), 7.37 (s, 1H), 6.99 (d, J = 8.3 Hz, 2H); LC-MS (ESI+): m\z 321.06. 

4-[5-(3-Trifluoromethylphenyl)isoxazol-3-yl]phenol (7g): TLC (EtOAc:hexane 2:8): Rf = 

0.35; 1H NMR (400 MHz, Acetone-d6) δ 8.22 (m, 1H), 7.89 – 7.79 (m, 5H), 7.51 (s, 1H), 

6.99 (d, J = 8.7 Hz, 2H); LC-MS (ESI+): m\z 305.08. 

4-[5-(2-Trifluoromethylphenyl)isoxazol-3-yl]phenol (7h): TLC (EtOAc:hexane 2:8): Rf = 

0.30; 1H NMR (400 MHz, Acetone-d6) δ 7.98 (d, J = 7.8 Hz, 1H), 7.93 – 7.78 (m, 5H), 7.11 

(s, 1H), 6.99 (d, J = 8.5 Hz, 2H); LC-MS (ESI+): m\z 305.08. 

4-[5-(2-Fluorophenyl)isoxazol-3-yl]phenol (7i): TLC (EtOAc:hexane 2:8): Rf = 0.25; 1H 

NMR (400 MHz, Acetone-d6) δ 8.03 – 8.01 (m, 1H), 7.84 (d, J = 8.5 Hz, 2H), 7.62 – 7.56 (m, 

1H), 7.44 – 7.35 (m, 2H), 7.20 – 7.18 (m, 1H), 6.99 (d, J = 8.5 Hz, 2H); LC-MS (ESI+): m\z 

255.08. 

4-[5-(2,4-Difluorophenyl)isoxazol-3-yl]phenol (7j): TLC (EtOAc:hexane 2:8): Rf = 0.40; 

1H NMR (400 MHz, Acetone-d6) δ 8.07 – 8.03 (m, 1H), 7.80 (d, J = 8.8 Hz, 2H), 7.33 –7.26 

(m, 2H), 7.17 (s, 1H), 6.98 (d, J = 8.8 Hz, 2H); LC-MS (ESI+): m\z 273.07. 
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1H NMR, 13C NMR, DEPT and HRMS of triazolyl and isoxazolyl based NHIO 

compounds 1 & 2: 

1H NMR (500 MHz, CDCl3) of compound 1a (IIIM/MCD-023): 
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HRMS (ESI-TOF) of compound 1a (IIIM/MCD-023): 
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1H NMR (500 MHz, CDCl3) of compound 1b (IIIM/MCD-024): 
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HRMS (ESI-TOF) of compound 1b (IIIM/MCD-024): 
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1H NMR (400 MHz, CDCl3) of compound 1c (IIIM/MCD-026): 
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13C NMR (101 MHz, Acetone-d6) of compound 1c (IIIM/MCD-026): 

 

DEPT (101 MHz, Acetone-d6) of compound 1c (IIIM/MCD-026): 
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HRMS (ESI-TOF) of compound 1c (IIIM/MCD-026): 
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1H NMR (400 MHz, CDCl3) of compound 1d (IIIM/MCD-027): 
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13C NMR (101 MHz, Acetone-d6) of compound 1d (IIIM/MCD-027): 

 

 

 

 

 

DEPT (101 MHz, Acetone-d6) of compound 1d (IIIM/MCD-027): 
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HRMS (ESI-TOF) of compound 1d (IIIM/MCD-027): 
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1H NMR (500 MHz, CDCl3) of compound 1e (IIIM/MCD-028): 
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13C NMR (101 MHz, Acetone-d6) of compound 1e (IIIM/MCD-028): 

 

 

DEPT (101 MHz, Acetone-d6) of compound 1e (IIIM/MCD-028): 
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HRMS (ESI-TOF) of compound 1e (IIIM/MCD-028): 
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1H NMR (400 MHz, CDCl3) of compound 1f (IIIM/MCD-025): 
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13C NMR (101 MHz, Acetone-d6) of compound 1f (IIIM/MCD-025): 

 

 

 

13C NMR (101 MHz, Acetone-d6) of compound 1f (IIIM/MCD-025): 
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HRMS (ESI-TOF) of compound 1f (IIIM/MCD-025): 
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1H NMR (400 MHz, Acetone-d6) of compound 1g (IIIM/MCD-019): 
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13C NMR (101 MHz, Acetone-d6) of compound 1g (IIIM/MCD-019): 

 

 

 

DEPT (101 MHz, Acetone-d6) of compound 1g (IIIM/MCD-019): 
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HRMS (ESI-TOF) of compound 1g (IIIM/MCD-019): 
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1H NMR (500 MHz, CDCl3) of compound 1h (IIIM/MCD-031): 
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13C NMR (126 MHz, Acetone-d6) of compound 1h (IIIM/MCD-031): 

 

    

 

 

DEPT (126 MHz, Acetone-d6) of compound 1h (IIIM/MCD-031): 
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HRMS (ESI-TOF) of compound 1h (IIIM/MCD-031): 
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1H NMR (400 MHz, CDCl3) of compound 1i (IIIM/MCD-030): 
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13C NMR (126 MHz, Acetone-d6) of compound 1i (IIIM/MCD-030): 

 

 

DEPT (126 MHz, Acetone-d6) of compound 1i (IIIM/MCD-030): 

 

 

 

 

 

N

N

O O N
NN

O

O2N

Cl

N

N

O O N
NN

O

O2N

Cl



Page 39 
 

HRMS (ESI-TOF) of compound 1i (IIIM/MCD-030): 
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1H NMR (400 MHz, CDCl3) of compound 1j (IIIM/MCD-047): 

 

13C NMR (126 MHz, Acetone-d6) of compound 1j (IIIM/MCD-047): 
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DEPT (126 MHz, Acetone-d6) of compound 1j (IIIM/MCD-047): 
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HRMS (ESI-TOF) of compound 1j (IIIM/MCD-047): 
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1H NMR (400 MHz, CDCl3) of compound 1k (IIIM/MCD-048): 

   

 

13C NMR (126 MHz, Acetone-d6) of compound 1k (IIIM/MCD-048): 
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DEPT (126 MHz, Acetone-d6) of compound 1k (IIIM/MCD-048): 

 
HRMS (ESI-TOF) of compound 1k (IIIM/MCD-048): 
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1H NMR (400 MHz, CDCl3) of compound 1l (IIIM/MCD-052): 

       

 

13C NMR (101 MHz, CDCl3) of compound 1l (IIIM/MCD-052): 
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DEPT (101 MHz, CDCl3) of compound 1l (IIIM/MCD-052): 

 

 
 

HRMS (ESI-TOF) of compound 1l (IIIM/MCD-052): 
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1H NMR (400 MHz, CDCl3) of compound 1m (IIIM/MCD-063): 
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HRMS (ESI-TOF) of compound 1m (IIIM/MCD-063): 
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1H NMR (500 MHz, Acetone-d6) of compound 1n (IIIM/MCD-065): 
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HRMS (ESI-TOF) of compound 1n (IIIM/MCD-065): 
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1H NMR (400 MHz, Acetone-d6) of compound 1o (IIIM/MCD-066): 
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HRMS (ESI-TOF) of compound 1o (IIIM/MCD-066): 
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1H NMR (400 MHz, Acetone-d6) of compound 1p (IIIM/MCD-067): 
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HRMS (ESI-TOF) of compound 1p (IIIM/MCD-067): 
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1H NMR (400 MHz, Acetone-d6) of compound 1q (IIIM/MCD-178): 

 

13C NMR (101 MHz, Acetone-d6) of compound 1q (IIIM/MCD-178): 
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DEPT (101 MHz, Acetone-d6) of compound 1q (IIIM/MCD-178): 

 

LC-MS (ESI-TOF) of compound 19 (IIIM/MCD-178): 
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1H NMR (400 MHz, Acetone-d6) of compound 1r (IIIM/MCD-051): 

   

 

13C NMR (101 MHz, Acetone-d6) of compound 1r (IIIM/MCD-051): 
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DEPT (101 MHz, Acetone-d6) of compound 1r (IIIM/MCD-051): 

 

 

HRMS (ESI-TOF) of compound 1r (IIIM/MCD-051): 
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1H NMR (400 MHz, Acetone-d6) of compound 1s (IIIM/MCD-068): 

    

 

 

13C NMR (126 MHz, Acetone-d6) of compound 1s (IIIM/MCD-068): 
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DEPT (126 MHz, Acetone-d6) of compound 1s (IIIM/MCD-068): 
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HRMS (ESI-TOF) of compound 1s (IIIM/MCD-068): 

 

 

 

N

N

O O N
NNO2N

OCF3



Page 61 
 

1H NMR (400 MHz, CDCl3) of compound 2a (IIIM/MCD-118): 

 
13C NMR (101 MHz, Acetone-d6) of compound 2a (IIIM/MCD-118): 
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DEPT (101 MHz, Acetone-d6) of compound 2a (IIIM/MCD-118): 
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HRMS (ESI-TOF) of compound 2a (IIIM/MCD-118): 
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1H NMR (400 MHz, CDCl3) of compound 2b (IIIM/MCD-116): 
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13C NMR (126 MHz, Acetone-d6) of compound 2b (IIIM/MCD-116): 

 
 

DEPT (126 MHz, Acetone-d6) of compound 2b (IIIM/MCD-116): 
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HRMS (ESI-TOF) of compound 2b (IIIM/MCD-116): 
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1H NMR (400 MHz, CDCl3) of compound 2c (IIIM/MCD-115): 
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13C NMR (126 MHz, Acetone-d6) of compound 2c (IIIM/MCD-115): 

 
 

 

DEPT (126 MHz, Acetone-d6) of compound 2c (IIIM/MCD-115): 
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HRMS (ESI-TOF) of compound 2c (IIIM/MCD-115): 

 

 

 

N

N

O O
ON

O

O2N

CF3



Page 70 
 

1H NMR (400 MHz, CDCl3) of compound 2d (IIIM/MCD-128): 
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13C NMR (101 MHz, Acetone-d6) of compound 2d (IIIM/MCD-128): 

 
 

DEPT (101 MHz, Acetone-d6) of compound 2d (IIIM/MCD-128): 
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HRMS (ESI-TOF) of compound 2d (IIIM/MCD-128): 
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1H NMR (400 MHz, CDCl3) of compound 2e (IIIM/MCD-069): 
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13C NMR (101 MHz, Acetone-d6) of compound 2e (IIIM/MCD-069): 

 
 

 

 

DEPT (101 MHz, Acetone-d6) of compound 2e (IIIM/MCD-069): 
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HRMS (ESI-TOF) of compound 2e (IIIM/MCD-069): 
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1H NMR (400 MHz, CDCl3) of compound 2f (IIIM/MCD-114): 
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13C NMR (101 MHz, Acetone-d6) of compound 2f (IIIM/MCD-114): 

 
 

DEPT (101 MHz, Acetone-d6) of compound 2f (IIIM/MCD-114): 
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HRMS (ESI-TOF) of compound 2f (IIIM/MCD-114): 
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1H NMR (400 MHz, Acetone-d6) of compound 2g (IIIM/MCD-127): 
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13C NMR (126 MHz, Acetone-d6) of compound 2g (IIIM/MCD-127): 

 
 

DEPT (126 MHz, Acetone-d6) of compound 2g (IIIM/MCD-127): 
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HRMS (ESI-TOF) of compound 2g (IIIM/MCD-127): 
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1H NMR (400 MHz, Acetone-d6) of compound 2h (IIIM/MCD-175): 

 
13C NMR (101 MHz, Acetone-d6) of compound 2h (IIIM/MCD-175): 
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DEPT (101 MHz, Acetone-d6) of compound 2h (IIIM/MCD-175): 

 

 

LC-MS (ESI-TOF) of compound 2h (IIIM/MCD-175): 
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1H NMR (400 MHz, CDCl3) of compound 2i (IIIM/MCD-117): 
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13C NMR (101 MHz, Acetone-d6) of compound 2i (IIIM/MCD-117): 

 

 

 
 

 

DEPT (101 MHz, Acetone-d6) of compound 2i (IIIM/MCD-117): 
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HRMS (ESI-TOF) of compound 2i (IIIM/MCD-117): 
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1H NMR (500 MHz, Acetone-d6) of compound 2j (IIIM/MCD-177): 

 

 

 

13C NMR (126 MHz, Acetone-d6) of compound 2j (IIIM/MCD-177): 
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DEPT (126 MHz, Acetone-d6) of compound 2j (IIIM/MCD-177): 
 

 

 

 

LC-MS (ESI-TOF) of compound 2j (IIIM/MCD-177): 
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1H NMR (400 MHz, CDCl3) of compound 2k (IIIM/MCD-138): 
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13C NMR (126 MHz, Acetone-d6) of compound 2k (IIIM/MCD-138): 

 

 

 

DEPT (126 MHz, Acetone-d6) of compound 2k (IIIM/MCD-138): 
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HRMS (ESI-TOF) of compound 2k (IIIM/MCD-138): 
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1H NMR (400 MHz, CDCl3) of compound 2l (IIIM/MCD-139): 
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13C NMR (101 MHz, Acetone-d6) of compound 2l (IIIM/MCD-139): 

 

 

 

DEPT (101 MHz, Acetone-d6) of compound 2l (IIIM/MCD-139): 
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HRMS (ESI-TOF) of compound 2l (IIIM/MCD-139): 
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1H NMR (400 MHz, CDCl3) of compound 2m (IIIM/MCD-050): 

 

13C NMR (126 MHz, pyridine-d5) of compound 2m (IIIM/MCD-050): 

 

 

 

 

 

N

N

O O
ONO2N

N

N

O O
ONO2N



Page 96 
 

DEPT (126 MHz, pyridine-d5) of compound 2m (IIIM/MCD-050): 

 

 

HRMS (ESI-TOF) of compound 2m (IIIM/MCD-050): 
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1H NMR (400 MHz, Acetone-d6) of compound 2n (IIIM/MCD-072): 
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HRMS (ESI-TOF) of compound 2n (IIIM/MCD-072): 
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1H NMR (400 MHz, Acetone-d6) of compound 2o (IIIM/MCD-119): 
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HRMS (ESI-TOF) of compound 2o (IIIM/MCD-119): 
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1H NMR (500 MHz, Acetone-d6) of compound 2p (IIIM/MCD-071): 
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HRMS (ESI-TOF) of compound 2p (IIIM/MCD-071): 
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1H NMR (400 MHz, Acetone-d6) of compound 2q (IIIM/MCD-073): 
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HRMS (ESI-TOF) of compound 2q (IIIM/MCD-073): 

 

 

 

N

N

O O
ONO2N

CF3



Page 105 
 

1H NMR (400 MHz, Acetone-d6) of compound 2r (IIIM/MCD-074): 
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13C NMR (126 MHz, Acetone-d6) of compound 2r (IIIM/MCD-074): 

 

 
 

 

 

 

DEPT (126 MHz, Acetone-d6) of compound 2r (IIIM/MCD-074): 
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HRMS (ESI-TOF) of compound 2r (IIIM/MCD-074): 
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1H NMR (400 MHz, Acetone-d6) of compound 2s (IIIM/MCD-125): 
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13C NMR (126 MHz, Acetone-d6) of compound 2s (IIIM/MCD-125): 

 

 
 

DEPT (126 MHz, Acetone-d6) of compound 2s (IIIM/MCD-125): 
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HRMS (ESI-TOF) of compound 2s (IIIM/MCD-125): 
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1H NMR (400 MHz, Acetone-d6) of compound 2t (IIIM/MCD-176): 

 

13C NMR (101 MHz, Acetone-d6) of compound 2t (IIIM/MCD-176): 
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DEPT (101 MHz, Acetone-d6) of compound 2t (IIIM/MCD-176): 

 

LC-MS (ESI-TOF) of compound 2t (IIIM/MCD-176): 
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1H NMR (400 MHz, Acetone-d6) of compound 2u (IIIM/MCD-126): 
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HRMS (ESI-TOF) of compound 2u (IIIM/MCD-126): 
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1H NMR (400 MHz, CDCl3) of compound 2v (IIIM/MCD-070): 
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HRMS (ESI-TOF) of compound 2v (IIIM/MCD-070): 
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