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General Information: 

All the chemicals were commercially available and procured from companies like Aldrich, 

Spectrochem (India), S. D. Fine (India), combi-block, fluorochem, matrix and Avra (India) and have 

been carried forward without further purification. Solvents used in the present study are dried before 

prior use whenever required. Precoated TLC silica gel plates (Kieselgel 60 F254, Merck) were used 

for monitoring reactions. Purification was performed by column chromatography using silica gel 

(Particle size 60-120 mesh, Merck). Melting points were determined in open capillary tubes on cintex 

melting point apparatus and are uncorrected. IR (KBr) spectra were recorded on Perkin-Elmer FT/IR-

4000 using ATR (υmax in cm-1) in the frequency range of 600-4000 cm-1. 1H NMR and 13C NMR 

spectra were recorded in CDCl3/DMSO-d6 on a Bruker DRX-400 (400 MHz FT NMR). Chemical 

shifts are presented in δ ppm employing TMS as internal reference. Splitting patterns were reported as 

s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad.        
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 Experimental procedure for the preparation of ethyl 3-(3-(7-hydroxy-2,2-dimethylchroman-6-

yl)isoxazol-5-yl)-2-pivalamidopropanoate (6a): To a stirred solution of compound 8a (70 mg, 

0.131mmol) in ethanol (10 ml), 10% Pd/C (30 mg) was added and stirred at room temperature for 24 

h under hydrogen atmosphere (30 psi). The progress of the reaction was monitored by TLC analysis 

(20% ethyl acetate/pet ether). After completion of the reaction, the reaction mixture was filtered 

through celite bed and washed the celite bed with ethanol twice (2x10 ml). Combined organic layers 

were concentrated under reduced pressure to give the crude compound which was purified by Prep 

TLC to give compound 11 (50 mg, 86%); MR: 155-1580C; IR (KBr, cm-1): 3380, 2973.4, 2932, 2867.3, 

1743, 1644, 1520, 1450, 1376, 1288,1205, 1152, 1118, 1022, 955, 879, 867, 772, 621. 1H NMR (500 

MHz, CDCl3): δ = 9.22 (s, 1H, -OH), 7.09 (s, 1H, Ar-H), 6.46 (s, 1H, Ar-H), 6.39-6.37 (d, J = 7 Hz, 

1H, -NH), 6.34 (s, 1H, isoxazole-H), 4.89-4.86 (q, 1H, chiral-H), 4.30-4.22 (q, 2H, -OCH2), 3.50-3.33 

(m, 2H, -CH2), 2.75-2.72 (t, J = 13.5 Hz, 2H, -CH2), 1.82-1.79 (t, J = 13.5 Hz, 2H, Ar-CH2), 1.34 (s, 

6H, -(CH3)2), 1.32-1.30 (t, J = 13 Hz, 3H, -CH3), 1.20 (s, 9H, -(CH3)3); 
13C NMR (500 MHZ, CDCl3) 

= 178.50, 170.75, 167.53, 162.54, 157.18, 156.37, 128.67, 113.18, 106.14, 105.11, 100.48, 75.08, 

62.38, 50.89, 38.90, 32.96, 29.100, 27.51, 27.00, 21.86, 14.24. MS (EI): m/z 445 (M+1, 100); HRMS: 

calcd for: C24H33N2O6 [M+H]: 445.2339; Found: 445.2340. 

                                                            

Ethyl 2-acetamido-3-(3-(7-hydroxy-2,2-dimethylchroman-6-yl)isoxazol-5-yl)propanoate (6b): MR: 

76-790C; IR (KBr, cm-1): 3274.3, 3065, 2980.1, 2930, 2854.7, 1741.8, 1669.4, 1635.7, 1582.6, 1518, 

1448.6, 1375.3, 1287.5, 1211.3, 1154.4, 1116.8, 1027.1, 961.5, 879.5, 755.1, 599.8; 1H NMR (400 

MHz, CDCl3): δ = 9.20 (s, 1H, -OH), 7.12 (s, 1H, Ar-H), 6.46 (s, 1H, Ar-H), 6.37 (s, 1H, isoxazole-

H),  6.26-6.25 (d, J = 7.2 Hz, 1H, -NH), 4.95-4.90 (q, 1H, chiral-H), 4.30-4.22 (q, 2H, -OCH2), 3.48-

3.33 (m, 2H, -CH2), 2.76-2.72 (t, J = 13.6 Hz, 2H, -CH2), 2.04 (s, 3H, -COCH3),  1.82-1.79 (t, J = 
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13.6Hz, 2H, Ar-CH2), 1.34 (s, 6H, -(CH3)2), 1.31-1.27 (t,  J = 14 Hz, 3H, -CH3); 
13C NMR (100 MHZ, 

CDCl3) =170.39, 169.94, 167.20, 162.43, 157.05, 156.20, 128.58, 113.03, 105.93, 104.95, 100.42, 

74.93, 62.30, 50.80, 32.80, 29.67, 29.15, 26.83, 23.14, 21.68, 14.08; MS (ESI): m/z 403 (M+1, 100). 

 

 

 

 

 

Ethyl 2-((tert-butoxycarbonyl)amino)-3-(3-(7-hydroxy-2,2-dimethylchroman-6-yl) isoxazol-5-

yl)propanoate (6c): MR: 103-1060C; IR (KBr, cm-1): 3356.2, 3247.3, 3148.9, 2977.2, 2931.9, 2852.8, 

1737.9, 1709.9, 1638.6, 1585.5, 1514.1, 1450.5, 1369.5, 1289.4, 1222.9, 1187.2, 1160.2, 1017.4, 

962.5, 878.6, 846.7. 792.7, 615.3; 1H NMR (500 MHz, CDCl3): δ= 9.23 (s, 1H, -OH), 7.12 (s, 1H, Ar-

H), 6.46 (s, 1H, Ar-H), 6.39 (s, 1H, isoxazole-H), 5.25-5.24 (d, J = 7.5 Hz, 1H, -NH), 4.68-4.66 (m, 

1H, chiral-H), 4.27-4.21 (q, 2H, -OCH2), 3.41-3.32 (m, 2H, -CH2), 2.75-2.73 (t, J= 13Hz, 2H, -CH2), 

1.82-1.80 (t, J = 13.5Hz, 2H, Ar-CH2), 1.44 (s, 9H, -(CH3)3), 1.34 (s, 6H, -(CH3)2), 1.29-1.26 (t, J = 

14.5 Hz, 3H, -CH3); 
13C NMR (150 MHZ, CDCl3) =170.58, 167.38, 162.42, 156.98, 156.22, 155.07, 

128.57, 112.97, 106.03, 104.93, 100.22, 80.41, 74.90, 62.09, 51.97, 32.81, 29.71, 28.24, 26.85, 21.69, 

14.09; MS (ESI): m/z 461 (M+1, 100). 

                      

Experimental procedure for the preparation of ethyl 3-(3-(7-methoxy-2,2-dimethylchroman-6-

yl)isoxazol-5-yl)-2-pivalamidopropanoate (7a): To a stirred solution of compound 21 (1 g, 4.255 

mmol) and compound 19a (1.148 g, 5.106 mmol) in dichloromethane (15 ml), was added triethylamine 

(0.888 ml, 6.382 mmol) at 0°C and stirred for 10 min then added 10% aqueous NaOCl solution (15 

ml) and the reaction mixture was stirred at room temperature for 16 h. The progress of the reaction 

was monitored by TLC analysis (30% ethyl acetate/pet ether). After completion of the reaction, the 

reaction mixture was diluted with dichloromethane (250 ml) and washed with water and brine solution. 
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Organic layer was dried over anhydrous Na2SO4 and concentrated under reduced pressure to give the 

crude residue which was charged on silica gel column. The column was eluted with 40% ethyl 

acetate/pet ether to give the compound 7a (1.5g, 77% yield) as off white solid. 

MR: 121-1240C; IR (KBr, cm-1): 3433, 3408, 2976, 2931, 1814, 1741, 1659, 1623, 1601, 1469, 1439, 

1363, 1274, 1262, 1199, 1158, 1119, 1065, 1025, 752; 1H NMR (400 MHz, CDCl3): δ = 7.60 (s, 1H, 

Ar-H), 6.51 (s, 1H, Ar-H), 6.41 (s, 1H, isoxazole-H ), 6.38 (bs, 1H, -NH), 4.86-4.84 (q, 1H, chiral-

CH), 4.30-4.19 (q, 2H, -OCH2 ), 3.79 (s, 3H, -OCH3), 3.46-3.32 (m, 2H, -CH2), 2.75-2.72 (t, J = 13.2 

Hz, 2H, -CH2), 1.82-1.79 (t, J = 13.6 Hz, 2H, Ar-CH2), 1.35 (s, 6H, -(CH3)2), 1.32-1.28 (t, J = 14.4 

Hz, 3H, -CH3), 1.21 (s, 9H, -(CH3)3); 
13C NMR (400 MHZ, CDCl3) = 178.19, 170.71, 166.95, 129.88, 

113.39, 104.50, 100.36, 75.06, 62.01, 55.44, 50.92, 38.72, 32.82, 29.00, 27.36, 26.83, 21.48, 14.10; 

MS (ESI): m/z 459 (M+1, 100). 

                       

Experimental procedure for the preparation of ethyl 3-(3-(7-(benzyloxy)-2,2-dimethylchroman-6-

yl)isoxazol-5-yl)-2-pivalamidopropanoate (8a): To a stirred solution of compound 18 (150 mg, 

0.482mmol) and compound 19a (130.2 mg, 0.578mmol)  in dichloromethane (10 ml), was added 

triethylamine (0.1 ml, 0.723 mmol) at 0°C and stirred for 10 min then added 10% aqueous NaOCl 

solution (2 ml) and the reaction mixture was stirred at room temperature for 16 h. The progress of the 

reaction was monitored by TLC analysis (30% ethyl acetate/pet ether). After completion of the 

reaction, the reaction mixture was diluted with dichloromethane (25 ml) and washed with water and 

brine solution. Organic layer was dried over anhydrous Na2SO4 and concentrated under reduced 

pressure to give the crude residue which was charged on silica gel column. The column was eluted 

with 16% ethyl acetate/pet ether to give the compound 8a (160mg, 62% yield) as off white solid. 

MR: 129-1320C; IR (KBr, cm-1): 3364, 3176, 2968, 2925, 2864, 1748, 1666, 1606, 1515, 1463, 1383, 

1291, 1191, 1120, 1018, 917, 732, 695, 604; 1H NMR (400 MHz, CDCl3): δ = 7.65 (s,1H, Ar-H), 7.41-

7.30 (m, 5H, Ar-H), 6.49 (s, 1H, Ar-H), 6.47 (s, 1H, isoxazole-H), 6.35 (d, J = 7.2 Hz, 1H, -NH), 5.06 

(s, 2H, Bn-CH2), 4.84-4.80 (q, 1H, chiral-H ), 4.16-4.10 (q, 2H, -OCH2 ), 3.38-3.27 (m, 2H, -CH2), 

2.76-2.73 (t, J = 13.2 Hz, 2H, -CH2), 1.81-1.78 (t, J = 13.2Hz, 2H, Ar-CH2), 1.34 (s, 6H, -(CH3)2), 

1.25-1.21 (t,  J = 15.2 Hz, 3H, -CH3), 1.15 (s, 9H, -(CH3)3); 
13C NMR (400 MHZ, CDCl3) = 178.14, 
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170.59, 167.0, 159.94, 156.47, 155.94, 136.55, 129.96, 128.64, 128.03, 127.31, 113.78, 109.86, 

104.42, 101.53, 75.07, 70.44, 61.88, 50.83, 38.63, 32.76, 29.03, 27.30, 26.80, 21.50, 14.04. MS (ESI): 

m/z 535 (M+1, 100); HRMS: Calcd for: C31H39N2O6 [M+H]: 535.2808; Found: 535.2820. 

                                                        

Ethyl 2-acetamido-3-(3-(7-(benzyloxy)-2, 2-dimethylchroman-6-yl) isoxazol-5-yl) propanoate (8b): 

MR: 111-1140C; IR (KBr, cm-1): 3292.6, 3065, 2978.2, 2931.9, 1741.8, 1665.6, 1516.1, 1457.2, 

1383.9, 1274, 1119.7, 753.2, 698.2; 1H NMR (400 MHz, CDCl3): δ = 7.64 (s,1H, Ar-H), 7.41-7.34 (m, 

5H, Ar-H), 6.49 (s, 1H, Ar-H), 6.48 (s, 1H, isoxazole-H), 6.15-6.13 (d, J = 7.6 Hz, 1H, -NH), 5.06-

5.05  (s, 2H, Bn-CH2), 4.87-4.85 (m, 1H, chiral-H), 4.17-4.12 (q, 2H, -OCH2), 3.33-3.31 (m, 2H, -

CH2), 2.77-2.73 (t, J = 16 Hz, 2H, -CH2), 1.90 (s, 3H, -COCH3), 1.82-1.79 (t, J = 14Hz, 2H, Ar-CH2), 

1.34 (s, 6H, -(CH3)2), 1.24-1.20 (t,  J = 14.4 Hz, 3H, -CH3); 
13C NMR (100 MHZ, CDCl3) = 170.39, 

169.75, 166.81, 160.01, 156.49, 155.94, 136.56, 129.98, 128.65, 128.12, 127.48, 113.78, 109.81, 

104.39, 101.46, 75.09, 75.50, 62.00, 50.83, 32.74, 29.21, 26.81, 23.00, 21.50, 14.05; MS (ESI): m/z 

493 (M+1, 100). 

 

Ethyl 3-(3-(7-(benzyloxy)-2,2-dimethylchroman-6-yl)isoxazol-5-yl)-2-((tert-butoxycarbonyl)amino) 

propanoate (8c):MR: 149-1520C; IR (KBr, cm-1): 3347.6, 2977.2, 2930, 2864.4, 1736.9, 1708, 1600.9, 

1519.9, 1457.2, 1384.9, 1290.4, 1220.9, 1167.9, 1116.8, 1060.8, 1019.4, 926.8, 732.9, 696.3; 1H NMR 

(400 MHz, CDCl3): δ = 7.64 (s,1H, Ar-H), 7.40-7.32 (m, 5H, Ar-H), 6.51 (s, 1H, Ar-H), 6.48 (s, 1H, 

isoxazole-H), 5.22-5.20 (d, J = 8 Hz, 1H, -NH), 5.07 (s , 2H, Bn-CH2), 4.61-4.59 (m, 1H, chiral-H), 

4.15-4.09 (q, 2H, -OCH2 ), 3.28-3.27 (d, J = 4.4 Hz, 2H, -CH2), 2.76-2.73 (t, J = 13.2 Hz, 2H, -CH2), 



7 
 

1.82-1.79 (t, J = 13.2 Hz, 2H, Ar-CH2), 1.42 (s, 9H, -(CH3)3), 1.34 (s, 6H, -(CH3)2), 1.22-1.18(t,  J = 

14.4 Hz, 3H, -CH3); 
13C NMR (100 MHZ, CDCl3): = 170.67,166.97, 160.0, 156.44, 155.92, 155.06, 

136.58, 130.17, 129.86, 128.78, 128.46, 128.15, 127.83, 127.16, 113.77, 109.98, 104.44, 104.17, 

101.68, 101.43, 80.13, 75.06, 70.48. 70.13, 61.78, 52.2, 52.06, 32.76, 29.27, 28.27, 28.21, 26.86, 

26.77, 21.72, 21.51, 14.12. 13.98; MS (ESI): m/z 551 (M+1, 100). 

 

Experimental procedure for the preparation of (7-hydroxy-2, 2-dimethylchromane-6-carbaldehyde) 

(12): To a stirred solution of compound 11 (1g, 5.617 mmol) in THF (30 ml), were added MgCl2 (802 

mg, 8.425 mmol) and triethylamine (2.892 ml, 20.782 mmol) at RT and stirred for 20 min. Then was 

added Para formaldehyde (3.145g, 37.92 mmol) and stirred for 1 h at RT followed by reflux for 7 

h.The reaction was monitored by TLC analysis (10% ethyl acetate/pet ether). After completion of the 

reaction, THF was evaporated under reduced pressure and the reaction mixture was diluted with Ethyl 

acetate (100 ml) and passed through celite bed. Bed was washed with ethyl acetate (100 ml). Combined 

RM was washed with water (100 ml) and brine solution. Organic layer was dried over anhydrous 

Na2SO4 and concentrated under reduced pressure to give the crude residue which was charged on silica 

gel column. The column was eluted with 5% ethyl acetate/pet ether to give the compound 12 (810 mg, 

70% yield).1H NMR (400 MHz, CDCl3): δ 11.07 (s, 1H, -CHO), 9.66 (s, 1H, -OH), 7.21 (s, 1H, Ar-

H), 6.31 (s, 1H, Ar-H), 2.77-2.73 (t, J = 13.2 Hz, 2H, -CH2), 1.84-1.81 (t, J = 13.2 Hz, 2H, Ar-CH2), 

1.36 (s, 6H, -(CH3)2); MS (ESI): m/z 207 (M+1,100). 

 

Experimental procedure for the preparation of 7-(benzyloxy)-2, 2-dimethylchromane-6-

carbaldehyde (13): To a stirred solution of compound 12 (400 mg, 1.951 mmol) in DMF (5 ml), were 

added K2CO3 (538 mg, 3.902 mmol) and Benzyl bromide (0.243 ml, 2.048mmol), stirred for 2 h at 

RT. The reaction was monitored by TLC analysis (10% ethyl acetate/pet ether). After completion of 
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the reaction, the reaction mixture was diluted with Ethyl acetate (100 ml) and washed with water (100 

ml) and brine solution. Organic layer was dried over anhydrous Na2SO4 and concentrated under 

reduced pressure to give the crude residue which was charged on silica gel column. The column was 

eluted with 8% ethyl acetate/pet ether to give the compound 13 (550 mg, 95% yield).: 1H NMR (400 

MHz, CDCl3): δ 10.36 (s, 1H, -CHO), 7.62 (s, 1H, Ar-H),7.44-7.34 (m, 5H, Ar-H), 6.42 (s, 1H, Ar-

H), 5.10 (s, 2H, -OCH2), 2.76-2.72 (t, J = 13.6 Hz, 2H, -CH2), 1.83-1.79 (t, J = 13.6 Hz, 2H, Ar-CH2), 

1.35 (s, 6H, -(CH3)2); MS (ESI): m/z 297 (M+1, 100). 

 

Experimental procedure for the preparation of (7-(benzyloxy)-2,2-dimethylchroman-6-yl)methanol 

(14): To a stirred solution of compound 13 (500mg, 1.689 mmol) in THF (10 ml) was added LAH 

(128.3 mg, 3.378 mmol (1M in THF)) at 0oC and stirred for 2 h at RT. The progress of the reaction 

was monitored by TLC analysis (10% ethyl acetate/pet ether). After completion of the reaction, the 

reaction mixture was diluted with ethyl acetate (100 ml) and washed with water and brine solution. 

Organic layer was dried over anhydrous Na2SO4 and concentrated under reduced pressure to give the 

crude residue which was charged on silica gel column. The column was eluted with 15% ethyl 

acetate/pet ether to give the compound 14 (420 mg, 83% yield) as off white solid. 

 1H NMR (400 MHz, CDCl3): δ 7.40-7.33 (m, J = 29.6 Hz, 5H, Ar-H), 6.96 (s, 1H, Ar-H), 6.43 (s, 1H, 

Ar-H), 5.03 (s, 2H, -OCH2), 4.63-4.62 (d, J = 5.6 Hz, 2H, -OCH2), 2.71-2.68 (t, J = 13.2 Hz, 2H, -

CH2), 2.15 (bs, 1H, -OH), 1.79-1.76 (t, J = 13.6 Hz, 2H, Ar-CH2), 1.32 (s, 6H, -(CH3)2); MS (APCI): 

m/z 280 ([M-OH]+,100). 

 

Experimental procedure for the preparation of (E)-7-(benzyloxy)-2,2-dimethylchroman-6-

carbaldehyde oxime (18): To a stirred solution of compound 13 (400mg, 1.35 mmol) in Methanol: 

water (16:4 ml) were added NH2OH.HCl (111.8 mg, 1.62 mmol), and Na2CO3 (171 mg, 1.62mmol) 

and heated at 90oC for 1 h. The progress of the reaction was monitored by TLC analysis (20% ethyl 



9 
 

acetate/pet ether). After completion of the reaction, the reaction mixture was concentrated under 

reduced pressure. Water was added to reaction mixture, white solid was precipitated. Filtered the 

precipitate and dried under vacuum to give the compound 18 (300 mg, 71% yield) as off white solid.; 

1H NMR (400 MHz, CDCl3): δ = 8.48 (s, 1H, -N=CH), 7.48 (s, 1H, Ar-H), 7.40-7.32 (m, 5H, Ar-H), 

7.03 (s, 1H, -OH), 6.41 (s, 1H, Ar-H), 5.01 (s, 2H, Bn-CH2), 2.73-2.70 (t, J = 10.8 Hz, 2H, -CH2), 

1.80-1.77 (t, J = 13.2 Hz, 2H, Ar-CH2), 1.33 (s, 6H, -(CH3)2). MS (ESI): m/z 312 (M+1, 100). 

 

Experimental procedure for the preparation of 7-hydroxy-2, 2-dimethylchromane-6-carbaldehyde 

(20): To a stirred solution of compound 12 (2.5 g, 12.135 mmol) in Acetone (25 ml) were added K2CO3 

(5.02 g, 36.20 mmol) and CH3I (1.87 ml, 29.12 mmol) at 0oC and stirred at RT for 16 h. The progress 

of the reaction was monitored by TLC analysis (10% ethyl acetate/pet ether). After completion of the 

reaction, the reaction mixture was diluted with ethyl acetate (250 ml) and washed with water and brine 

solution. Organic layer was dried over anhydrous Na2SO4 and concentrated under reduced pressure to 

give the crude residue which was charged on silica gel column. The column was eluted with 5% ethyl 

acetate/pet ether to give the compound 20 (2.4 g, 90% yield).  

1H NMR (400 MHz, CDCl3): δ = 10.26 (s, 1H, -CHO), 7.59 (s, 1H, Ar-H), 6.34 (s, 1H, Ar-H), 3.84 (s, 

3H, -OCH3), 2.75-2.72 (t, J = 13.2 Hz, 2H, -CH2), 1.83-1.79 (t, J = 14 Hz, 2H, Ar-CH2), 1.35 (s, 6H, 

-(CH3)2); MS (ESI): m/z 221 (M+1, 100). 

 

Experimental procedure for the preparation of (E)-7-methoxy-2, 2-dimethylchromane-6-

carbaldehyde oxime (21): To a stirred solution of compound 20 (2.2g, 10 mmol) in Methanol and 

water (20:5 ml) were added NH2OH.HCl (820.5 mg, 11.891 mmol) and Na2CO3 (1.26 g, 11.891mmol) 

and heated at 90oC for 1 h. The progress of the reaction was monitored by TLC analysis (20% ethyl 

acetate/pet ether).  The reaction mixture was concentrated under reduced pressure. Water was added 

to reaction the mixture, white solid was precipitated. Filtered the precipitate and dried under vacuum 

to give the compound 21 (2g, 85% yield) as off white solid.; 1H NMR (400 MHz, CDCl3): δ = 8.38 (s, 
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1H, -N=CH), 7.80 (bs, 1H, -OH), 7.38 (s,1H, Ar-H), 6.33 (s, 1H, Ar-H), 3.78 (s, 3H, -OCH3), 2.72-

2.69 (t, J = 13.2 Hz, 2H, -CH2), 1.80-1.77 (t, J = 13.2 Hz, 2H, Ar-CH2), 1.34 (s, 6H, -(CH3)2); MS 

(ESI): m/z 236 (M+1, 100). 
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