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Figure S1. Structures of commercial compounds. Each compound was inactive at 25 µM. 
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Synthesis and analytical data for intermediates and final compounds 

General procedure for synthesis of compounds 3aa-3bl.

A mixture of 2 (1 eq), alkyl bromide (1.5 eq), and potassium carbonate (2 eq) in acetone was refluxed 

overnight. The reaction mixture was cooled to rt and poured into ice water. The resulting precipitate was 

collected by filtration, washed with methanol, and dried to give the product as solid. 

Methyl 2-(7-(allyloxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3aa)

Off-white solid, 71%. 1H NMR (CDCl3, 300 MHz) δ 7.37 (d, 1H, J = 8.8 Hz), 6.77 (d, 1H, J = 8.8 Hz), 

6.10-5.97 (m, 1H), 5.44-5.26 (m, 2H), 4.59 (d, 2H, J = 4.7 Hz), 3.67 (s, 3H), 2.32 (s, 3H), 2.26 (s, 3H); 13C 

NMR (CDCl3, 75 Hz) δ 170.9, 166.4, 161.8, 158.8, 151.4, 149.2, 132.7, 122.6, 117.5, 116.0, 113.9, 107.9, 

69.1, 52.1, 32.6, 15.2, 8.1; LRMS: 303 (M+H+).
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Methyl 2-(7-(2-methoxyethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ab)

Brown solid, 95%. 1H NMR (CDCl3, 300 MHz) δ 7.42 (d, 1H, J = 8.9 Hz), 6.83 (d, 1H, J = 8.9 Hz), 4.21-

4.17 (m, 2H), 3.80-3.77 (m, 2H), 3.45 (brs, 5H), 3.36 (s, 2H), 2.35 (s, 3H), 2.30 (s, 3H); LRMS: 311 

(M+H+).

Methyl 2-(7-(cyanomethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ac)

Brown solid, 65%. 1H NMR (CDCl3,, 300 MHz) δ 7.52 (d, 1H, J = 8.8 Hz), 6.94 (d, 1H, J = 8.8 Hz), 4.91 

(brs, 2H), 3.74 (s, 2H), 3.73 (s, 3H), 2.39 (s, 3H), 2.32 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 170.7, 161.4, 

156.4, 151.6, 148.8,123.0, 117.6, 115.8, 115.4, 114.7, 107.8, 54.0, 52.2, 32.7, 15.4, 8.2; LRMS: 302 

(M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-propoxy-2H-chromen-3-yl)acetate (3ad)

Off-white solid, 72%. 1H NMR (CDCl3, 300 MHz) δ 7.43 (d, 1H, J = 8.9 Hz), 6.83 (d, 1H, J = 8.9 Hz), 

4.05 (t, 2H, J = 6.3 Hz), 3.72 (s, 2H), 3.71 (s, 3H), 2.37 (s, 3H), 2.31 (s, 3H), 1.93-1.81 (m, 2H), 1.08 (t, 

3H, J = 7.3 Hz); 13C NMR (CDCl3, 75 Hz) δ 170.9, 162.0, 159.5, 151.5, 149.2, 122.6, 115.9, 114.0, 113.8, 

107.6, 70.1, 52.1, 32.7, 22.6, 15.3, 10.5, 8.1; LRMS: 305 (M+H+).

Methyl 2-(7-butoxy-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ae)

Off-white solid, 88%. 1H NMR (CDCl3, 300 MHz) δ 7.44 (d, 1H, J = 8.9 Hz),  6.84 (d, 1H, J = 8.9 Hz), 

4.06 (t, 2H, J = 6.3 Hz), 3.73 (s, 2H), 3.71 (s, 3H), 2.38 (s, 3H), 2.31 (s, 3H), 1.85-1.78 (m, 2H), 1.54 (q, 

2H, J = 7.5 Hz), 1.00 (t, 3H, J = 7.5 Hz); 13C NMR (CDCl3, 75 Hz) δ 170.9, 162.0, 159.5, 151.5, 149.2, 

122.6, 115.9, 114.0, 113.8, 107.6, 68.3, 52.1, 32.7, 31.2, 19.2, 15.3, 13.8, 8.1; LRMS: 319 (M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-(pentyloxy)-2H-chromen-3-yl)acetate (3af)

White solid, 92%. 1H NMR (CDCl3, 300 MHz) δ 7.44 (d, 1H, J = 8.9 Hz), 6.85 (d, 1H, J = 8.9 Hz), 4.07 (t, 

2H, J = 6.4 Hz), 3.75 (s, 2H), 3.73 (s, 3H), 2.39 (s, 3H), 2.33 (s, 3H), 1.91-1.82 (m, 2H), 1.55-1.38 (m, 4H), 

0.96 (t, 3H, J = 7.0 Hz); 13C NMR (CDCl3, 75 Hz) δ 172.0, 161.8, 159.2, 151.2, 149.6, 124.1, 116.7, 113.8, 

112.5, 106.6, 68.7, 32.7, 33.1, 28.7, 28.1, 22.3, 15.4, 14.3, 8.3; LRMS: 333 (M+H+).
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Methyl 2-(7-(hexyloxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ag)

White solid, 89%. 1H NMR (CDCl3, 300 MHz) δ 7.45 (d, 1H, J = 8.9 Hz), 6.84 (d, 1H, J = 8.9 Hz), 4.07 (t, 

2H, J = 6.4 Hz), 3.74 (s, 2H), 3.73 (s, 3H), 2.39 (s, 3H), 2.33 (s, 3H), 1.87-1.80 (m, 2H), 1.54-1.34 (m, 6H), 

0.96-0.91 (m, 3H); 13C NMR (CDCl3, 75 Hz) δ 171.1, 162.0, 159.5, 151.5, 149.2, 122.6, 115.9, 114.0, 

113.8, 107.6, 68.7, 52.1, 32.7, 31.5, 29.1, 25.7, 22.5, 15.3, 14.0, 8.1; LRMS: 347 (M+H+).

Methyl 2-(7-(cyclopentyloxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ah)

White solid, 73%. 1H NMR (CDCl3, 300 MHz) δ 7.44 (d, 1H, J = 8.9 Hz), 6.86 (d, 1H, J = 8.9 Hz), 4.92-

4.86 (m, 1H), 3.74 (s, 2H), 3.72 (s, 3H), 2.39 (s, 3H), 2.29 (s, 3H), 1.94-1.65 (m, 8H); LRMS: 331 (M+H+).

Methyl 2-(7-(cyclobutylmethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ai)

White solid, 69%. 1H NMR (CDCl3, 300 MHz) δ 7.44 (d, 1H, J = 8.9 Hz), 6.83 (d, 1H, J = 8.9 Hz), 4.02 (d, 

2H, J = 6.4 Hz), 3.74 (s, 2H), 3.72 (s, 3H), 2.81-2.74 (m, 1H), 2.38 (s, 3H), 2.32 (s, 3H), 2.20-2.13 (m, 2H), 

2.02-1.94 (m, 4H); 13C NMR (CDCl3, 75 Hz) δ 171.0, 162.0, 159.5, 151.5, 149.2, 122.6, 115.9, 114.1, 

113.8, 107.8, 72.5, 52.1, 34.6, 32.7, 24.7, 18.5, 15.3, 8.1; LRMS: 331 (M+H+).

Methyl 2-(7-(cyclopentylmethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3aj)

White solid, 71%. 1H NMR (CDCl3, 300 MHz) δ 7.43 (d, 1H, J = 9.0 Hz), 6.84 (d, 1H, J = 9.0 Hz), 4.01 (d, 

2H, J = 6.7 Hz), 3.74 (s, 2H), 3.72 (s, 3H), 2.44-2.33 (m, 4H), 2.23 (s, 3H), 1.93-1.82 (m, 2H), 1.68-1.60 

(m, 4H), 1.45-1.35 (m, 2H); LRMS: 345 (M+H+).

Methyl 2-(4, 8-dimethyl-2-oxo-7-(pyridin-4-ylmethoxy)-2H-chromen-3-yl)acetate (3ak)

Dark brown solid, 93%. 1H NMR (CDCl3, 300 MHz) δ 8.64-8.62 (m, 2H), 7.45-7.28 (m, 3H), 6.82 (1H, J = 

8.8 Hz), 5.20 (s, 2H), 3.72 (s, 2H), 3.71 (s, 3H), 2.39 (s, 3H), 2.37 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 

170.8, 161.7, 158.2, 151.6, 150.0, 149.0, 145.7, 122.8, 121.2, 116.6, 114.6, 114.4, 107.9, 68.5, 52.2, 32.7, 

15.3, 8.3; LRMS: 354 (M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-(pyridin-3-ylmethoxy)-2H-chromen-3-yl)acetate (3al)
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Off white solid, 80%. 1H NMR (CDCl3, 300 MHz) δ 8.72 (d, 1H, J = 1.6 Hz), 8.62 (dd, 1H, J = 4.8, 1.6 

Hz), 7.81 (td, 1H, J = 7.8, 1.6 Hz), 7.47 (dd, 1H, J = 0.45, 8.8 Hz), 7.36 (ddd, 1H, J = 0.72, 4.8, 7.8 Hz), 

6.91 (d, 1H, J = 8.9 Hz), 5.21 (s, 2H), 3.74 (s, 2H), 3.73 (s, 3H), 2.39 (s, 3H), 2.36 (s, 3H); 13C NMR 

(CDCl3, 75 Hz) δ 182.5, 170.9, 161.8, 158.5, 151.6, 149.6, 149.0, 148.7, 135.0, 132.0, 123.6, 122.7, 116.6, 

114.5, 108.0, 68.0, 52.2, 32.7, 15.4, 8.4; LRMS: 354 (M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-(pyridin-2-ylmethoxy)-2H-chromen-3-yl)acetate (3am)

Off white solid, 71%. 1H NMR (CDCl3, 300 MHz) δ 8.61 (d, 1H, J = 7.8 Hz), 7.75 (t, 1H, J = 7.6 Hz), 7.54 

(d, 1H, J = 7.8 Hz), 7.43 (d, 1H, J = 8.8 Hz), 7.7-7.23 (m, 1H), 6.89 (d, 1H, J = 8.8 Hz), 5.30 (s, 2H), 3.73 

(s, 2H), 3.71 (s, 3H), 2.42 (s, 3H), 2.36 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 172.4, 170.8, 161.8, 158.5, 

156.7, 151.5, 149.2, 149.1, 136.9, 122.8, 121.0, 116.6, 114.4, 114.2, 108.1, 71.0, 52.2, 32.7, 15.3, 8.4; 

LRMS: 354 (M+H+).

Methyl 2-(7-((6-(hydroxymethyl)pyridin-2-yl)methoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate 

(3an)

Off-white solid, 74%. 1H NMR (CDCl3, 300 MHz) δ 7.75 (t, 1H, J = 7.7 Hz), 7.44 (d, 2H, J = 8.2 Hz), 7.23 

(d, 1H, J = 7.7 Hz), 6.88 (d, 1H, J = 8.8 Hz), 5.30 (s, 2H), 4.80 (s, 2H), 3.85 (brs, 1H), 3.73 (s, 2H), 3.72 (s, 

3H), 2.42 (s, 3H), 2.37 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 170.9, 161.8, 158.7, 158.5, 155.7, 151.5, 149.1, 

141.1, 137.6, 122.8, 119.5, 116.4, 114.4, 114.2, 108.0, 70.8, 64.0, 52.2, 32.7, 15.3, 8.4; LRMS: 384 

(M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-((5-(trifluoromethyl)furan-2-yl)methoxy)-2H-chromen-3-yl)acetate 

(3ao)

White solid, 64%. 1H NMR (CDCl3, 300 MHz) δ 7.46 (d, 1H, J = 8.8 Hz), 6.92 (d, 1H, J = 8.8 Hz), 6.76 (s, 

1H), 6.53 (s, 1H), 5.13 (s, 2H), 3.72 (s, 2H), 3.71 (s, 3H), 2.37 (s, 3H), 2.28 (s, 3H); 13C NMR (CDCl3, 75 

Hz) δ 170.8, 161.7, 158.2, 152.6, 151.7, 151.5, 149.0, 122.7, 116.7, 114.8, 114.7, 112.4, 110.4, 108.3, 62.8, 

52.1, 32.6, 15.3, 8.2; LRMS: 411 (M+H+).

Methyl 2-(7-(2-(1H-pyrrol-1-yl)ethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ap)



S6

Off-white solid, 99%. 1H NMR (CDCl3, 300 MHz) δ 7.41 (d, 1H, J = 8.8 Hz), 6.81-6.80 (m, 2H), 6.74 (d, 

1H, J = 8.9 Hz), 6.21-6.19 (m, 2H), 4.38-4.27 (m, 4H), 3.73 (brs, 5H), 2.36 (s, 3H), 2.30 (s, 3H); 13C NMR 

(CDCl3, 75 Hz) δ 170.9, 161.8, 158.6, 151.4, 149.1, 122.7, 121.1, 116.3, 114.3, 114.1, 108.6, 107.5, 68.6, 

52.2, 48.9, 32.7, 15.3, 8.3; LRMS: 356 (M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-((m-tolylsulfonyl)oxy)-2H-chromen-3-yl)acetate (3aq)

Off white solid, 85%. 1H NMR (CDCl3, 300 MHz) δ 7.80 (brs, 1H), 7.75 (d, 1H, J = 9.0 Hz), 7.69 (d, 2H, J 

= 7.5 Hz), 7.61-7.56 (m, 1H), 7.06 (d, 1H, J = 8.9 Hz), 7.16 (brs, 1H), 7.05 (d, 1H, J = 7.5 Hz), 3.72 (s, 

2H), 3.62 (s, 3H), 2.43 (s, 3H), 2.40 (s, 3H), 2.04 (s, 3H); LRMS: 417 (M+H+).

Methyl 2-(7-(((3-chlorophenyl)sulfonyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ar)

Off white solid, 71%. 1H NMR (CDCl3, 300 MHz) δ 7.95 (t, 1H, J = 1.9 Hz), 7.89 (ddd, 1H, J = 1.0, 1.8, 

8.2 Hz), 7.85 (t, 1H, J = 1.9 Hz), 7.59 (d, 1H, J = 8.1 Hz), 7.46 (d, 1H, J = 8.9 Hz), 7.02 (d, 1H, J = 8.9 

Hz), 3.70 (s, 2H), 3.67 (s, 3H), 2.37 (s, 3H), 2.10 (s, 3H); LRMS: 437 (M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-(3-(trifluoromethyl)phenethoxy)-2H-chromen-3-yl)acetate (3as)

Off white solid, 97%. 1H NMR (300 MHz, CDCl3) δ 7.60 (s, 1H), 7.53-7.43 (m, 3H), 7.44 (d, 1H, J = 7.8 

Hz), 6.82 (d, 1H, J = 7.9 Hz), 4.29 (t, 2H, J = 6.4 Hz), 3.74 (s, 2H), 3.72 (s, 3H), 3.23 (t, 2H, J = 6.4 Hz), 

2.38 (s, 3H), 2.28 (s, 3H); 13C NMR (75 MHz, CDCl3) δ 170.9, 161.9, 158.8, 151.5, 149.1, 139.0, 132.5, 

131.0, 130.6, 128.9, 125.9, 123.5, 122.6, 116.3, 114.2, 107.5, 68.7, 52.2, 35.6, 32.7, 15.3, 8.1; LRMS: 435 

(M+H+).

Methyl 2-(7-((4-iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3at)

Off white solid, 96%. 1H NMR (CDCl3, 300 MHz) δ 7.72 (d, 2H, J = 8.4 Hz), 7.42 (d, 1H, J = 8.9 Hz), 7.19 

(d, 2H, J = 8.4 Hz), 6.85 (d, 1H, J = 9.0 Hz), 5.11 (s, 2H), 3.72 (s, 2H), 3.71 (s, 3H), 2.36 (s, 3H), 2.34 (s, 

3H); 13C NMR (CDCl3, 75 Hz) δ 170.9, 161.8, 158.6, 151.5, 149.1, 137.7, 136.2, 128.9, 122.7, 116.4, 

114.3, 108.1, 93.6, 69.7, 52.2, 32.7, 15.3, 8.3; LRMS: 479 (M+H+).     

Methyl 2-(7-((4-bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3au)
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White solid, 92%. 1H NMR (CDCl3, 300 MHz) δ 7.51  (d, 2H, J = 8.4 Hz), 7.41 (d, 1H, J = 8.9 HZ), 7.31 

(d, 2H, J = 8.4 Hz), 6.85 (d, 1H, J = 8.9 Hz), 5.11 (s, 2H), 3.71 (brs, 5H), 2.35 (s, 3H), 2.33 (s, 3H); 13C 

NMR (CDCl3, 75 Hz) δ 170.8, 161.8, 158.6, 151.5, 149.1, 135.5, 131.7, 128.7,122.7, 121.9, 116.3, 114.35, 

114.33, 108.1, 69.6, 52.1, 32.7, 15.3, 8.3; LRMS: 431 (M+H+).

Methyl 2-(7-((4-chlorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3av)

White solid, 88%. 1H NMR (CDCl3, 300 MHz) δ 7.45-7.33 (m, 5H), 6.86 (d, 1H, J = 8.9 HZ), 5.15 (s, 2H), 

3.74 (s, 2H), 3.72 (s, 3H), 2.38 (s, 3H), 2.36 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 170.9, 161.8, 158.6, 151.8, 

149.1, 144.0, 135.0, 133.9, 128.8, 128.4, 122.7, 116.4, 114.4, 108.1, 69.6, 52.5, 32.7, 15.4, 8.4; LRMS: 387 

(M+H+).

Methyl 2-(7-((2-iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3aw)

White solid, 73%. 1H NMR (CDCl3, 300 MHz) δ 7.90 (dd, 1H, J = 1.1, 7.9 Hz), 7.52 (dd, 1H, J = 1.5, 7.8 

Hz), 7.48 (d, 1H, J = 8.9 Hz), 7.41 (dt, 1H, J = 1.0, 7.5 Hz), 7.08 (dt, 1H, J = 1.6, 7.5 Hz), 6.90 (d, 1H, J = 

8.9 Hz), 5.16 (s, 2H), 3.75 (s, 2H), 3.73 (s, 3H), 2.43 (s, 3H), 2.40 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 

170.9, 161.8, 158.5, 151.6, 149.1, 139.3, 138.5, 129.6, 128.5, 128.3, 122.7, 116.4, 114.5, 114.4, 108.2, 

96.9, 74.3, 52.2, 32.7, 15.4, 8.5; LRMS: 479 (M+H+).

Methyl 2-(7-((2-bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ax)

Off-white solid, 80%. 1H NMR (CDCl3, 300 MHz) δ 7.61 (dd, 1H, J = 1.2, 8.0 Hz), 7.55 (d, 1H, J = 7.6 

Hz), 7.46 (d, 1H, J = 9.0 Hz), 7.37 (dt, 1H, J = 1.2, 7.5 Hz), 7.22 (dt, 1H, J = 1.6, 7.8 Hz), 6.89 (d, 1H, J = 

9.0 Hz), 5.23 (s, 2H), 3.74 (s, 2H), 3.72 (s, 3H), 2.41 (s, 3H), 2.38 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 

170.9, 161.8, 158.5, 151.5, 149.1, 135.7, 132.6, 129.4, 128.5, 127.6, 122.8, 122.1, 116.4, 114.44, 114.42, 

108.1, 69.8, 52.2, 32.7, 15.4, 8.4; LRMS: 431 (M+H+).

Methyl 2-(7-((2-chlorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ay)

Off white solid, 97%. 1H NMR (CDCl3, 300 MHz) δ 7.57-7.54 (m, 1H), 7.46-7.40 (m, 2H), 7.34-7.29 (m, 

2H), 6.89 (d, 1H, J = 8.9 Hz), 5.24 (s, 2H), 3.73 (s, 2H), 3.72 (s, 3H), 2.39 (s, 3H), 2.37 (s, 3H); 13C NMR 
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(CDCl3, 75 Hz) δ 170.9, 161.8, 158.6, 151.5, 149.1, 134.1, 132.4, 129.4, 129.1, 128.3, 127.0, 122.8, 116.4, 

114.4, 108.1, 67.5, 52.2, 32.7, 15.3, 8.4; LRMS: 387 (M+H+).

Methyl 2-(7-((3-iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3az)

Off white solid, 93%. 1H NMR (CDCl3, 300 MHz) δ 7.80 (brs, 1H), 7.68 (d, 1H, J = 8.9 Hz), 7.45-7.40 (m, 

2H), 7.14 (t, 1H, J = 7.8 Hz), 6.86 (d, 1H, J = 8.9 Hz), 5.12 (s, 2H), 3.74 (s, 2H), 3.72 (s, 3H), 2.38 (brs, 

6H); 13C NMR (CDCl3, 75 Hz) δ 170.9, 161.8, 158.6, 151.6, 149.1, 138.8, 137.1, 135.9, 130.4, 126.2, 

122.7, 116.4, 114.5, 114.4, 108.1, 94.4, 69.4, 52.2, 32.7, 15.4, 8.4; LRMS: 479 (M+H+).

Methyl 2-(7-((3-bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3ba)

Off white solid, 93%. 1H NMR (CDCl3, 300 MHz) δ 7.61 (s, 1H), 7.51-7.48 (m, 1H), 7.43 (d, 1H, J = 8.9 

Hz), 7.39 (d, 1H, J = 8.0 Hz), 7.29 (t, 1H, J = 7.8 Hz), 6.87 (d, 1H, J = 8.9 Hz), 5.17 (s, 2H), 3.75 (s, 2H), 

3.73 (s, 3H), 2.39 (brs, 6H); 13C NMR (CDCl3, 75 Hz) δ 170.9, 161.8, 158.6, 151.6, 149.0, 138.8, 131.2, 

130.2, 130.0, 125.2, 122.76, 122.72, 116.5, 114.5, 114.4, 108.1, 69.5, 52.2, 32.7, 15.3, 8.4; LRMS: 431 

(M+H+).

Methyl 2-(7-((3-chlorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3bb)

Light brown solid, 89%. 1H NMR (CDCl3, 300 MHz) δ 7.47-7.44 (m, 2H), 7.35-7.34 (m, 3H), 6.88(d, 1H, J 

= 9.0 Hz), 5.17 (s, 2H), 3.75 (s, 2H), 3.73 (s, 3H), 2.40 (s, 3H), 2.39 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 

170.9, 161.8, 158.6, 151.6, 149.1, 138.5, 134.6, 129.9, 128.2, 127.0, 125.0, 122.7, 116.5, 114.5, 108.1, 

69.6, 52.2, 32.7, 15.3, 8.4; LRMS: 384 (M+H+).

Methyl 2-(7-((3-fluorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3bc)

Off white solid, 99%. 1H NMR (CDCl3, 300 MHz) δ 7.45 (d, 1H, J = 9.0 Hz), 7.41-7.34 (m, 1H), 7.22 (d, 

1H, J = 7.7 Hz), 7.17 (d, 1H, J = 9.4 Hz), 7.04 (dt, 1H, J = 2.6, 8.2 Hz), 6.87 (d, 1H, J = 9.0 Hz), 5.18 (s, 

2H), 3.74 (s, 2H), 3.72 (s, 3H), 2.39 (s, 3H), 2.38 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 170.9, 161.8, 158.6, 

151.6, 149.1, 139.1, 130.3, 122.7, 122.4, 116.4, 115.1, 114.8, 114.4, 114.0, 113.7, 108.0, 69.6, 52.2, 32.7, 

15.3, 8.4; LRMS: 371 (M+H+).
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Methyl 2-(4,8-dimethyl-7-((3-nitrobenzyl)oxy)-2-oxo-2H-chromen-3-yl)acetate (3bd)

Off white solid, 85%. 1H NMR (CDCl3, 300 MHz) δ 8.35 (brs, 1H), 8.24 (dd, 1H, J = 1.5, 8.4 Hz), 7.82 (d, 

1H, J = 7.2 Hz), 7.62 (t, 1H, J = 7.8 Hz), 7.47 (d, 1H, J = 9.0 Hz), 6.89 (d, 1H, J = 9.0 Hz), 5.29 (s, 2H), 

3.79 (s, 2H), 3.73 (s, 3H), 2.41 (s, 3H), 2.40 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 170.8, 161.7, 158.2, 151.5, 

149.1, 148.4, 139.5, 138.7, 132.9, 129.7, 123.0, 122.8, 121.8, 116.6, 114.5, 108.0, 105.5, 69.1, 52.2, 32.7, 

15.4, 8.4; LRMS: 398 (M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-((3-(trifluoromethyl)benzyl)oxy)-2H-chromen-3-yl)acetate (3be)

Off white solid, 71%. 1H NMR (CDCl3, 300 MHz) δ 7.72 (brs, 1H), 7.67-7.50 (m, 4H), 7.44 (d, 1H, J = 8.9 

Hz), 5.21 (s, 2H), 3.72 (s, 2H), 3.71 (s, 3H), 2.369 (s, 3H), 2.362 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 

170.9, 161.8, 158.5, 151.5, 149.1, 137.5, 131.2, 130.7, 130.3, 129.2, 125.8, 124.9, 124.8, 123.7, 122.8, 

116.5,114.4, 114.3, 108.0, 69.6, 52.1, 32.6, 15.3, 8.3; LRMS: 421 (M+H+).

Methyl 2-(7-((3-cyclopropylbenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3bf)

Off white solid, 80%. 1H NMR (CDCl3, 300 MHz) δ 7.45 (d, 1H, J = 8.9 Hz), 7.30 (t, 1H, J = 7.5 Hz), 7.22 

(d, 1H, J = 7.6 Hz), 7.16 (brs, 1H), 7.05 (d, 1H, J = 7.5 Hz), 6.90 (d, 1H, J = 8.9 Hz), 5.19 (s, 2H), 3.74 (s, 

2H), 3.73 (s, 3H), 2.38 (brs, 6H), 1.98-1.89 (m, 1H), 1.03-0.97 (m, 2H), 0.75-0.70 (m, 2H); 13C NMR 

(CDCl3, 75 Hz) δ 170.9, 161.9, 159.0, 151.6, 149.1, 144.5, 136.4, 128.6, 125.2, 124.4, 124.1, 122.6, 116.2, 

114.4, 114.2, 108.2, 70.5, 52.2, 32.7, 15.3, 9.3, 8.4; LRMS: 393 (M+H+).

Methyl 2-(7-((3,5-dimethylbenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3bg)

Off white solid, 98%. 1H NMR (CDCl3, 300 MHz) δ 7.44 (d, 1H, J = 9.0 Hz), 7.06 (s, 1H), 6.99 (s, 1H), 

6.91 (d, 1H, J = 8.9 Hz), 5.12 (s, 2H), 3.75 (s, 2H), 3.73 (s, 3H), 2.39 (s, 6H), 2.36 (s, 6H); 13C NMR 

(CDCl3, 75 Hz) δ 170.9, 161.9, 159.1, 151.6, 149.1, 138.2, 136.4, 129.7, 124.9, 122.6, 116.2, 114.4, 114.1, 

108.2, 70.6, 52.2, 32.7, 21.3, 15.3, 8.4; LRMS: 381 (M+H+).

Methyl 2-(7-((3,5-bis(trifluoromethyl)benzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate (3bh)
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Off white solid, 94%. 1H NMR (CDCl3, 300 MHz) δ 7.95-7.89 (m, 3H), 7.49 (d, 1H, J = 8.9 Hz), 6.89 (d, 

1H, J = 8.9 Hz), 5.29 (s, 2H), 3.75 (s, 2H), 3.73 (s, 3H), 2.40 (s, 3H), 2.39 (s, 3H); 13C NMR (CDCl3, 75 

Hz) δ 170.8, 161.7, 158.1, 151.6, 149.0, 139.1, 132.3, 131.8, 127.0, 122.9, 122.0, 116.8, 114.8, 114.5, 

107.8, 68.9, 52.2, 32.7, 15.4, 8.3; LRMS: 489 (M+H+).

Methyl 2-(7-((2-fluoro-5-(trifluoromethyl)benzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate 

(3bi)

Off white solid, 67%. 1H NMR (CDCl3, 300 MHz) δ 7.86 (dd, 1H, J = 1.8, 6.6 Hz), 7.67-7.7.62 (m, 1H), 

7.49 (d, 1H, J = 8.9 Hz), 7.24 (d, 1H, J = 9.0 Hz), 6.94 (d, 1H, J = 8.9 Hz), 5.26 (s, 2H), 3.75 (s, 2H), 3.73 

(s, 3H), 2.40 (s, 3H), 2.38 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 170.8, 163.6, 158.3, 151.6, 149.0, 137.3, 

127.3, 126.7, 122.8, 116.7, 116.2, 114.7, 107.9, 101.6, 63.8, 52.2, 32.7, 15.4, 8.3; LRMS: 439 (M+H+).

Methyl 2-(7-((3-fluoro-5-(trifluoromethyl)benzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetate 

(3bj)

Off white solid, 98%. 1H NMR (CDCl3, 300 MHz) δ 7.52 (s, 1H), 7.48 (d, 1H, J = 8.9 Hz), 7.39 (d, 1H, J 

=8.8 Hz), 7.32 (d, 1H, J = 6.1 Hz), 6.86 (d, 1H, J = 8.9 Hz), 5.22 (s, 2H), 3.74 (s, 2H), 3.72 (s, 3H), 2.38 

(brs, 6H); 13C NMR (CDCl3, 75 Hz) δ 170.8, 164.4, 161.7, 158.2, 151.6, 149.0, 140.5, 133.1, 122.8, 119.3, 

117.5, 116.7, 114.7, 114.5, 112.6, 107.9, 68.9, 52.2, 32.7, 15.4, 8.3; LRMS: 439 (M+H+).

Methyl 2-(4,8-dimethyl-2-oxo-7-((6-(trifluoromethyl)pyridin-2-yl)methoxy)-2H-chromen-3-yl)acetate 

(3bl)

Off white solid, 62%. 1H NMR (CDCl3, 300 MHz) δ 7.96 (t, 1H, J = 7.8 Hz), 7.78 (d, 1H, J = 7.8 Hz), 7.64 

(d, 1H, J = 7.8 Hz), 7.45 (d, 1H, J = 9.0 Hz), 6.87 (d, 1H, J = 9.0 Hz), 5.34 (s, 2H), 3.72 (s, 2H), 3.71 (s, 

3H), 2.41 (s, 3H), 2.37 (s, 3H); 13C NMR (CDCl3, 75 Hz) δ 170.8, 161.7, 158.1, 157.8, 151.1, 149.1, 147.8, 

147.4, 138.5, 123.7, 123.0, 119.4, 116.6, 114.6, 114.2, 107.9, 70.4, 52.2, 32.6, 15.3, 8.4; LRMS: 412 

(M+H+).

General procedure for synthesis of compounds 4aa-4bl.
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To a solution of methyl ester (1 eq) in methanol/water (4:1) was added NaOH (2 eq) and refluxed for 1 h. 

The mixture was cooled to room temperature, diluted with water, and acidified with 1N HCl. The resulting 

precipitate was collected by filtration, washed with water and dried to give the product as solid. 

2-(7-(Allyloxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4aa)

Off-white solid, 60%. 1H NMR (DMSO-d6, 300 MHz) δ 7.61 (d, 1H, J = 8.8 Hz), 7.04 (d, 1H, J = 8.8 Hz), 

6.14-6.05 (m, 1H), 5.45 (d, 1H, J = 7.3 Hz), 5.30 (d, 1H, J = 10.5 Hz), 4.70 (brs, 2H), 3.58 (s, 2H), 2.35 (s, 

3H), 2.21 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.1, 161.4, 158.6, 151.1, 149.4, 133.7, 124.0, 117.8, 

117.1, 114.0, 112.7, 109.0, 69.2, 33.2, 15.4, 8.4; HRMS for C16H16O5: calcd, 289.1071; found, 289.1068 

[M + H]+. Purity > 99%.

2-(7-(2-Methoxyethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ab)

Yellowish solid, 19%. 1H NMR (DMSO-d6, 300 MHz) δ 7.59 (d, 1H, J = 8.9 Hz), 7.02 (d, 1H, J = 8.9 Hz), 

4.23-4.20 (m, 2H), 3.74-3.71 (m, 2H), 3.58 (s, 2H), 3.35 (s, 3H), 2.34 (s, 3H), 2.18 (s, 3H); 13C NMR 

(DMSO-d6, 75 Hz) δ 172.0, 161.4, 159.0, 151.1, 149.5, 124.0, 116.9, 116.0, 112.7, 108.8, 70.8, 68.5, 58.8, 

33.1, 15.4, 8.4; HRMS for C16H18O6: calcd, 307.1173; found, 307.1173 (M+H+). Purity > 96%.

2-(7-(carboxymethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ac)

Off white solid, 66%. 1H NMR (DMSO-d6, 300 MHz) δ 7.64 (d, 1H, J = 9.0 Hz), 6.97 (d, 1H, J = 9.0 Hz), 

4.87 (s, 2H), 3.60 (s, 2H), 2.38 (s, 3H), 2.25 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 170.3, 161.4, 

158.3, 151.1, 149.5, 124.0, 117.1, 114.3, 112.9, 108.8, 65.5, 33.1, 15.5, 8.5; HRMS for C19H17NO5: calcd, 

340.1180; found, 340.1177 (M+H+). Purity > 98%.

2-(4,8-Dimethyl-2-oxo-7-propoxy-2H-chromen-3-yl)acetic acid (4ad)

White solid, 76%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (brs, 1H), 7.61 (d, 1H, J = 8.9 Hz), 7.02 (d, 1H, J 

= 8.9 Hz), 4.05 (t, 2H, J = 6.3 Hz), 3.57 (s, 2H), 2.35 (s, 3H), 2.18 (s, 3H), 1.81-1.75 (m, 2H), 1.02 (t, 3H, J 

= 7.3 Hz); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.4, 159.2, 151.1, 149.6, 124.1, 116.7, 113.8, 112.5, 

108.7, 70.2, 33.1, 22.5, 15.4, 10.8, 8.3; HRMS for C16H18O5: calcd, 291.1227; found, 291.1224 (M+H+). 

Purity > 99%.
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2-(7-butoxy-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ae)

White solid, 76%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (brs, 1H), 7.62 (d, 1H, J = 9.0 Hz), 7.04 (d, 1H, J 

= 9.0 Hz), 4.09 (t, 2H, J = 6.3 Hz), 3.57 (s, 2H), 2.35 (s, 3H), 2.18 (s, 3H), 1.79-1.70 (m, 2H), 1.53-1.44 (m, 

2H), 0.95 (t, 3H, J = 7.4 Hz); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.4, 159.2, 151.1, 149.6, 124.1, 

116.7, 113.8, 112.5, 108.7, 68.4, 33.1,31.1, 19.2, 15.5, 14.1, 8.3; HRMS for C17H20O5: calcd, 305.1384; 

found, 305.1380 (M+H+). Purity > 99%.

2-(4,8-Dimethyl-2-oxo-7-(pentyloxy)-2H-chromen-3-yl)acetic acid (4af)

White solid, 96%. 1H NMR (DMSO-d6, 300 MHz) δ 7.45 (d, 1H, J = 8.9 Hz), 6.85 (d, 1H, J = 8.9 Hz), 4.06 

(t, 2H, J = 6.4 Hz), 3.77 (s, 2H), 2.41 (s, 3H), 2.32 (s, 3H), 1.89-1.80 (m, 2H), 1.54-1.34 (m, 6H), 0.95-0.90 

(m, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.6, 159.2, 151.1, 149.6, 124.1, 116.7, 113.8, 112.5, 

106.8, 68.7, 33.1, 28.7, 28.1, 22.3, 15.5, 14.3, 8.3; HRMS for C18H22O5: calcd, 319.1540; found, 319.1538 

(M+H+). Purity > 99%.

2-(7-(hexyloxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ag)

White solid, 94%. 1H NMR (CDCl3, 300 MHz) δ 7.45 (d, 1H, J = 8.9 Hz), 6.85 (d, 1H, J = 8.9 Hz), 4.06 (t, 

2H, J = 6.4 Hz), 3.77 (s, 2H), 2.41 (s, 3H), 2.32 (s, 3H), 1.89-1.80 (m, 2H), 1.54-1.34 (m, 6H), 0.95-0.90  

(m, 3H); 13C NMR (CDCl3, 75 Hz) δ 171.3, 162.4, 159.7, 151.5, 149.9, 122.7, 115.2, 114.1, 113.7, 107.8, 

68.7, 32.8, 31.5, 29.1, 25.7, 22.5, 15.4, 14.0, 8.1; HRMS for C19H24O5: calcd, 333.1697; found, 333.1693 

(M+H+). Purity > 99%.

2-(7-(cyclopentyloxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ah)

White solid, 85%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (brs, 1H), 7.63 (d, 1H, J = 9.0 Hz), 7.05 (d, 1H, J 

= 9.0 Hz), 4.99 (t, 1H, J = 5.7 Hz), 3.58 (s, 2H), 2.36 (s, 3H), 2.16 (s, 3H), 1.99-1.91 (m, 2H), 1.78-1.58 (m, 

6H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.4, 158.2, 151.3, 149.6, 123.9, 116.7, 113.6, 113.2, 110.0, 

80.1, 33.1, 32.8, 24.0, 15.5, 8.4; HRMS for C18H20O5: calcd, 317.1384; found, 317.1383 (M+H+). Purity > 

99%.

2-(7-(cyclobutylmethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ai)
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White solid, 76%. 1H NMR (DMSO-d6, 300 MHz) δ 7.63 (d, 1H, J = 8.9 Hz), 7.05 (d, 1H, J = 8.9 Hz), 4.07 

(d, 2H, J = 6.4 Hz), 3.58 (s, 2H), 2.81-2.74 (m, 1H), 2.36 (s, 3H), 2.20 (s, 3H), 2.15-2.05 (m, 2H), 1.98-

1.86 (m, 4H); 13C NMR (DMSO-d6, 75 Hz) δ 172.1, 161.4, 159.3, 151.1, 149.6, 124.1, 116.8, 113.9, 112.7, 

108.9, 72.4, 34.5, 33.1, 24.6, 18.5, 15.5, 8.3; HRMS for C18H20O5: calcd, 317.1384; found, 317.1382 

(M+H+). Purity > 99%.

2-(7-(Cyclopentylmethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4aj)

White solid, 77%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (brs, 1H), 7.63 (d, 1H, J = 9.0 Hz), 7.05 (d, 1H, J 

= 9.0 Hz), 3.99 (d, 2H, J = 6.7 Hz), 3.58 (s, 2H), 2.40-2.33 (m, 4H), 2.20 (s, 3H), 1.89-1.79 (m, 2H), 1.64-

1.56 (m, 4H), 1.41-1.35 (m, 2H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.4, 159.3, 151.1, 149.6, 124.1, 

116.8, 113.8, 112.6, 108.8, 72.7, 33.1, 31.1, 29.3, 25.4, 15.5, 8.3; HRMS for C19H22O5: calcd, 331.1540; 

found, 331.1538 (M+H+). Purity > 99%.

2-(4, 8-Dimethyl-2-oxo-7-(pyridin-4-ylmethoxy)-2H-chromen-3-yl)acetic acid (4ak)

Brown solid, 23%. 1H NMR (DMSO-d6, 300 MHz) δ 8.60 (dd, 2H, J = 1.5, 4.4 Hz), 7.67 (d, 1H, J = 9.0 

Hz), 7.48 (dd, 2H, J = 1.5, 4.4 Hz), 7.09 (d, 1H, J = 9.0 Hz), 5.36 (s, 2H), 3.58 (s, 2H), 2.36 (s, 3H), 2.31 (s, 

3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 158.2, 151.1, 150.2, 149.5, 146.3, 124.2, 122.0, 117.3, 114.4, 

113.1, 109.1, 95.9, 68.5, 33.2, 15.5, 8.5; HRMS for C19H17NO5: calcd, 340.1180; found, 340.1177 (M+H+). 

Purity > 98%.

2-(4,8-Dimethyl-2-oxo-7-(pyridin-3-ylmethoxy)-2H-chromen-3-yl)acetic acid (4al)

Off white solid, 28%. 1H NMR (DMSO-d6, 300 MHz) δ 8.72 (d, 1H, J = 1.4 Hz), 8.58 (d, 1H, J = 4.6 Hz), 

7.93 (d, 1H, J = 7.8 Hz), 7.69 (d, 1H, J = 8.7 Hz), 7.46 (dd, 1H, J = 4.8, 7.6 Hz), 7.19 (d, 1H, J = 9.0 Hz), 

5.34 (s, 2H), 3.59 (s, 2H), 2.38 (s, 3H), 2.25(s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ  172.4, 170.8, 161.8, 

158.5, 156.7, 151.5, 149.2, 149.1, 136.9, 122.8, 121.0, 116.6, 114.4, 114.2, 108.1, 71.0, 52.2, 32.7, 15.3, 

8.4; HRMS for C19H17NO5: calcd, 340.1180; found, 340.1178 (M+H+). Purity > 98%.

2-(4,8-Dimethyl-2-oxo-7-(pyridin-2-ylmethoxy)-2H-chromen-3-yl)acetic acid (4am)
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Off white solid, 31%. 1H NMR (DMSO-d6, 300 MHz) δ 8.61 (d, 1H, J = 7.7 Hz), 7.87 (td, 1H, J = 7.8, 1.7 

Hz), 7.65 (d, 1H, J = 9.0 Hz), 7.56 (d, 1H, J = 7.8 Hz), 7.37 (dd, 1H, J = 4.8, 7.2 Hz), 7.14 (d, 1H, J = 9.0 

Hz), 5.35 (s, 2H), 3.58 (s, 2H), 2.36 (s, 3H), 2.30 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.2,  161.4, 

158.5, 156.8, 151.1, 149.6, 149.4, 137.5, 124.1, 123.5, 121.8, 114.3, 113.0, 109.2, 71.2, 33.4, 15.5, 8.6; 

HRMS for C19H17NO5: calcd, 340.1180; found, 340.1176 (M+H+). Purity> 98%.

2-(7-((6-(Hydroxymethyl)pyridin-2-yl)methoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid 

(4an)

Off-white solid, 45%. 1H NMR (DMSO-d6, 300 MHz) δ 7.87 (t, 1H, J = 7.7 Hz), 7.64 (d, 2H, J = 8.8 Hz), 

7.43 (dd, 2H, J = 7.7, 12.5 Hz), 7.11 (d, 1H, J = 9.0 Hz), 5.30 (s, 2H), 4.60 (s, 2H), 3.59 (s, 2H), 2.36 (s, 

3H), 2.29 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 162.1, 161.4, 158.5, 155.8, 151.1, 149.5, 138.0, 

124.1, 119.79, 119.72, 117.2, 114.3, 113.0, 109.1, 71.2, 64.6, 33.2, 15.5, 8.6; HRMS for C20H19NO6: calcd, 

370.1285; found, 370.1285 (M+H+). Purity > 98%.

2-(4,8-Dimethyl-2-oxo-7-((5-(trifluoromethyl)furan-2-yl)methoxy)-2H-chromen-3-yl)acetic acid (4ao)

White solid, 59%. 1H NMR (DMSO-d6, 300 MHz) δ 7.69 (d, 1H, J = 8.8 Hz), 7.25-7.22 (m, 2H), 6.85 (dd, 

1H, J = 0.8, 3.5 Hz), 5.34 (s, 2H), 3.59 (s, 2H), 2.38 (s, 3H), 2.18 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 

171.9, 161.3, 158.1, 154.0, 153.8, 152.2, 151.7, 151.1, 149.5, 124.1, 117.3, 114.6, 114.4, 113.3, 112.0, 

109.6, 62.7, 33.1, 15.5, 8.4; HRMS for C19H15F3O6: calcd, 397.0894; found, 397.0894 (M+H+). Purity > 

99%.

2-(7-(2-(1H-Pyrrol-1-yl)ethoxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ap)

Off-white solid, 79%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (brs, 1H), 7.61 (d, 1H, J = 8.9 Hz), 7.01 (d, 

1H, J = 8.9 Hz), 6.85 (t, 2H, J = 1.9 Hz), 6.02 (t, 2H, J = 1.9 Hz), 4.33 (brs, 4H), 3.58 (s, 2H), 2.35 (s, 3H), 

2.16 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.4, 158.6, 151.0, 149.5, 124.1, 121.5, 117.0, 114.1, 

112.7, 108.7, 108.2, 69.1, 48.5, 33.1, 15.5, 8.4; HRMS for C19H19NO5: calcd, 342.1336; found, 342.1332 

(M+H+). Purity > 99%.

2-(4,8-Dimethyl-2-oxo-7-((m-tolylsulfonyl)oxy)-2H-chromen-3-yl)acetic acid (4aq)
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Off white solid, 28%. 1H NMR (DMSO-d6, 300 MHz) δ 12.53 (brs, 1H), 7.80 (s, 1H), 7.73 (d, 1H, J = 9.0 

Hz), 7.69-7.66 (m, 2H), 7.60 (d, 1H, J = 7.5 Hz), 3.62 (s, 2H), 2.43 (s, 3H), 2.39 (s, 3H), 2.03 (s, 3H);  13C 

NMR (DMSO-d6, 75 Hz) δ 171.7, 160.6, 150.9, 148.8, 140.6, 136.4, 134.9, 134.5, 130.3, 128.5, 125.8, 

124.3, 120.4, 119.6, 119.2, 118.5, 33.4, 21.1, 15.7, 9.4; HRMS for C20H18O7S: calcd, 403.0846; found, 

403.0842 (M+H+). Purity > 98%.

2-(7-(((3-chlorophenyl)sulfonyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ar)

Off white solid, 27%. 1H NMR (DMSO-d6, 300 MHz) δ 12.52 (brs, 1H), 8.02 (t, 1H, J = 1.9 Hz), 7.98 (d, 

1H, J = 7.9 Hz), 7.88 (d, 1H, J = 8.6 Hz), 7.77-7.71 (m, 2H), 7.08 (d, 1H, J = 9.0 Hz), 3.63 (s, 2H), 2.40 (s, 

3H), 2.07 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 171.6, 160.5, 151.0, 148.9, 136.7, 135.9, 135.1, 132.5, 

128.0, 127.4, 124.5, 120.4, 119.6, 119.3, 118.5, 33.3, 15.7, 9.5; HRMS for C19H15ClO7S: calcd, 423.0300; 

found, 423.0298 (M+H+). Purity > 98%.

2-(4,8-Dimethyl-2-oxo-7-(3-(trifluoromethyl)phenethoxy)-2H-chromen-3-yl)acetic acid (4as)

Off white solid, 88%. 1H NMR (300 MHz, DMSO-d6) δ 12.4 (s, 1H), 7.73 (s, 1H), 7.68-7.53 (m, 4H), 7.09 

(d, 1H, J = 8.9 Hz), 4.36 (t, 2H, J = 6.2 Hz), 3.57 (s, 2H), 3.20 (t, 2H, J = 6.2 Hz), 2.36 (s, 3H), 2.11 (s, 

3H); 13C NMR (75 MHz, DMSO-d6) δ 172.0, 161.4, 158.8, 151.1, 149.6, 140.4, 133.8, 129.7, 126.2, 124.2, 

123.5, 116.9, 114.0, 112.5, 111.8, 111.0, 108.8, 69.0, 34.9, 33.1, 15.5, 8.2; HRMS for C22H19F3O5: calcd, 

421.1258; found, 421.1252 (M+H+). Purity > 99%.

2-(7-((4-Iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4at)

White solid, 84%. 1H NMR (DMSO-d6, 300 MHz) δ 7.74 (d, 2H, J = 8.4 Hz), 7.57 (d, 1H, J = 9.0 Hz), 7.26 

(d, 2H, J = 8.4 Hz), 7.02 (d, 1H, J = 9.0 Hz), 5.17 (s, 2H), 3.55 (s, 2H), 2.31 (s, 3H), 2.19 (s, 3H); 13C NMR 

(DMSO-d6, 75 Hz) δ 170.9, 161.8, 158.6, 151.5, 149.1, 137.7, 136.2, 128.9, 122.7, 116.4, 114.3, 108.1, 

93.6, 69.7, 52.2, 32.7, 15.3, 8.3; HRMS for C20H17IO5: calcd, 465.0194; found, 465.0194 (M+H+). Purity > 

99%.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

2-(7-((4-Bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4au)
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White solid, 75%. 1H NMR (DMSO-d6, 300 MHz) δ 7.66-7.59 (m, 3H), 7.44 (d, 2H, J = 8.4 Hz), 7.11 (d, 

1H, J = 9.0 Hz), 5.25 (s, 2H), 3.62 (s, 2H), 2.36 (s, 3H), 2.25 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 

158.5, 151.1, 149.5, 136.6, 131.9, 129.9, 124.2, 121.4, 117.1, 116.4, 114.2, 113.0, 109.3, 69.4, 33.1, 15.5, 

8.5; HRMS for C20H17BrO5: calcd, 417.0332; found, 417.0330 (M+H+). Purity > 99%.

2-(7-((4-chlorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4av)

White solid, 79%. 1H NMR (DMSO-d6, 300 MHz) δ 7.66-7.59 (m, 3H), 7.44 (d, 2H, J = 8.4 Hz), 7.11 (d, 

1H, J = 9.0 Hz), 5.25 (s, 2H), 3.62 (s, 2H), 2.36 (d, 3H, J = 3.6 Hz), 2.25 (s, 3H); 13C NMR (DMSO-d6, 75 

Hz) δ 172.0, 161.4, 158.5, 151.1, 149.5, 136.2, 129.6, 128.9, 124.1, 117.0, 114.2, 113.0, 109.2, 69.4, 33.1, 

15.5, 8.5; HRMS for C20H17ClO5: calcd, 373.0838; found, 373.0838 (M+H+). Purity > 99%.

2-(7-((2-Iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4aw)

White solid, 68%. 1H NMR (DMSO-d6, 300 MHz) δ 7.94 (dd, 1H, J = 0.9, 7.8 Hz), 7.69 (d, 1H, J = 8.9 

Hz), 7.58 (dd, 1H, J = 1.5, 7.8 Hz), 7.45 (td, 1H, J = 1.0, 7.5 Hz), 7.17-7.12 (m, 2H), 5.19 (s, 2H), 3.59 (s, 

3H), 2.37 (s, 3H), 2.24 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.3, 158.6, 151.1, 149.5, 139.7, 

139.0, 130.7, 130.2, 129.0, 124.2, 117.1, 114.4, 113.0, 109.2, 99.6, 74.4, 33.1, 15.5, 8.7; HRMS for 

C20H17IO5: calcd, 465.0194; found, 465.0194 (M+H+). Purity > 98%.

2-(7-((2-Bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ax)

Off-white solid, 59%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4, (brs, 1H), 7.70-7.60 (m, 3H), 7.46-7.41 (m, 

1H), 7.34-7.29 (m, 1H), 7.13 (d, 1H, J = 8.9 Hz), 5.24 (s, 2H), 3.58 (s. 2H), 2.35 (s, 3H), 2.22 (s, 3H); 13C 

NMR (DMSO-d6, 75 Hz) δ 171.9, 161.4, 158.5, 154.1, 151.1, 149.6, 135.9, 133.2, 130.7, 130.6, 128.4, 

124.2, 123.2, 117.1, 114.4, 113.1, 109.2, 70.2, 33.1, 15.5, 8.5; HRMS for C20H17BrO5: calcd, 417.0332; 

found, 417.0330 (M+H+). Purity > 99%.

2-(7-((2-chlorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ay)

White solid, 63%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (brs, 1H), 7.64 (d, 1H, J =9.0 Hz), 7.62 (t, 1H, J 

= 4.6 Hz), 7.55-7.49 (m, 1H), 7.42-7.37 (m, 2H), 7.14 (d, 1H, J = 9.0 Hz), 5.28 (s, 2H), 3.58 (s, 2H), 2.35 

(s, 3H), 2.22 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 171.9, 161.3, 158.5, 151.1, 149.5, 134.4, 132.9, 130.4, 



S17

130.2, 129.9, 127.8, 124.1, 117.1, 114.3, 113.1, 109.1, 68.0, 33.1, 15.5, 8.5; HRMS for C20H17ClO5: calcd, 

373.0838; found, 373.0838 (M+H+). Purity > 98%.

2-(7-((3-iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4az)

White solid, 56%. 1H NMR (DMSO-d6, 300 MHz) δ 7.83 (brs, 1H), 7.68 (d, 1H, J = 7.9 Hz), 7.61 (d, 1H, J 

= 8.9 Hz), 7.47 (d, 1H, J = 7.8 Hz), 7.20 (t, 1H, J = 7.8 Hz), 7.08 (d, 1H, J = 9.0 Hz), 5.21 (s, 2H), 3.56 (s, 

3H), 2.32 (s, 3H), 2.21 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.4, 158.5, 151.0, 149.6, 139.8, 

137.0, 136.1, 131.2, 127.1, 124.1, 117.0, 114.2, 112.9, 109.3, 95.2, 69.2, 33.1, 15.5, 8.5; HRMS for 

C20H17IO5: calcd, 465.0194; found, 465.0192 (M+H+). Purity > 96%.

2-(7-((3-bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4ba)

White solid, 60%. 1H NMR (DMSO-d6, 300 MHz) δ 7.70 (s, 1H), 7.65 (d, 1H, J = 9.0 Hz), 7.55 (d, 1H, J = 

8.2 Hz), 7.51 (d, 1H, J = 7.9 Hz), 7.41 (d, 1H, J = 7.9 Hz), 7.12 (d, 1H, J = 9.0 Hz), 5.29 (s, 2H), 3.51 (s, 

2H), 2.34 (s, 3H), 2.26 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 165.8, 161.4, 158.4, 151.1, 149.1, 

140.1, 131.2, 130.4, 126.7, 124.0, 122.2, 117.8, 114.4, 112.9, 109.2, 94.8, 69.3, 33.5, 15.5, 8.5; HRMS for 

C20H17BrO5: calcd, 417.0332; found, 417.0330 (M+H+). Purity > 99%.

2-(7-((3-chlorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4bb)

Off white solid, 73%. 1H NMR (DMSO-d6, 300 MHz) δ 7.57 (d, 1H, J = 8.7 Hz), 7.53 (s, 1H), 7.45-7.38 

(m, 3H), 7.06 (d, 1H, J = 9.0 Hz), 5.24 (s, 2H), 3.39 (s, 2H), 2.28 (s, 3H), 2.23 (s, 3H); 13C NMR (DMSO-

d6, 75 Hz) δ 171.1, 164.1, 161.6, 458.0, 151.0, 143.4, 139.9, 133.6, 130.9, 128.2, 127.4, 126.3, 123.6, 

114.7, 112.8, 108.9, 94.7, 69.2, 35.2, 15.4, 8.5; HRMS for C20H17ClO5: calcd, 373.0838; found, 373.0838 

(M+H+). Purity > 97%.

2-(7-((3-Fluorobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4bc)

White solid, 62%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (s, 1H), 7.65 (d, 1H, J = 9.0 Hz), 7.50-7.42 (m, 

1H), 7.33-7.29 (m, 2H), 7.20-7.13 (m, 1H), 7.12 (d, 1H, J = 9.0 Hz), 5.29 (s, 2H), 3.58 (s, 2H), 2.35 (s, 3H), 

2.25 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 164.3, 161.3, 161.0, 158.5, 151.1, 149.5, 140.2, 140.1, 



S18

131.1, 130.9, 124.1, 123.6, 117.1, 115.2, 114.9, 114.5, 114.2, 113.0, 109.2, 69.4, 33.1, 15.5, 8.5; HRMS for 

C20H17FO5: calcd, 357.1133; found, 357.1130 (M+H+). Purity > 99%.

2-(4,8-dimethyl-7-((3-nitrobenzyl)oxy)-2-oxo-2H-chromen-3-yl)acetic acid (4bd)

Off white solid, 52%. 1H NMR (DMSO-d6, 300 MHz) δ 8.35 (t, 1H, J = 1.7 Hz), 8.22-8.18 (m, 1H), 7.95 

(d, 1H, J = 7.8 Hz), 7.72 (t, 1H, J = 7.9 Hz), 7.67 (d, 1H, J = 9.0 Hz), 5.42 (s, 2H), 3.58 (s, 2H), 2.36 (s, 

3H), 2.27 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.3, 158.3, 151.1, 149.5, 148.3, 139.6, 134.2, 

130.6, 124.2, 123.2, 122.2, 117.2, 114.4, 113.0, 109.2, 69.0, 33.1, 15.5, 8.5; HRMS for C20H17NO7: calcd, 

384.1078; found, 384.1076 (M+H+). Purity > 98%.

2-(4,8-Dimethyl-2-oxo-7-((3-(trifluoromethyl)benzyl)oxy)-2H-chromen-3-yl)acetic acid (4be)

Off white solid, 90%. 1H NMR (DMSO-d6, 300 MHz) δ 12.44 (brs, 1H), 7.85 (brs, 1H), 7.80 (d, 1H, J = 

7.4 Hz), 7.73-7.63 (m, 3H), 7.14 (d, 1H, J = 9.0 Hz), 5.37 (s, 2H), 3.58 (s, 2H), 2.36 (s, 3H), 2.25 (s, 3H);  

13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.3, 158.5, 151.1, 149.5, 138.7, 131.7, 130.1, 129.8, 126.4, 125.1, 

124.2, 117.1, 114.3, 113.0, 109.2, 69.4, 33.1, 15.5, 8.5; HRMS for C21H17F3O5: calcd, 407.1101; found, 

407.1099 (M+H+). Purity > 99%.

2-(7-((3-cyclopropylbenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4bf)

Off white solid, 88%. 1H NMR (DMSO-d6, 300 MHz) δ 12.43 (brs, 1H), 7.65 (d, 1H, J = 9.0 Hz), 7.30-

7.21 (m, 2H), 7.19 (brs, 1H), 7.13 (d, 1H, J = 9.0 Hz), 7.04 (d, 1H, J = 8.7 Hz), 5.22 (s, 2H), 3.58 (s, 2H), 

2.37 (s, 3H), 2.36 (s, 3H), 1.98-1.89 (m, 1H), 0.99-0.93 (m, 2H), 0.70-0.64 (m, 2H);  13C NMR (DMSO-d6, 

75 Hz) δ 172.0, 161.4, 158.8, 151.1, 149.6, 144.4, 137.1, 128.9, 125.2, 124.8, 124.7, 124.1, 116.9, 114.1, 

112.9, 109.2, 70.3, 33.1, 15.4, 9.9, 8.5; HRMS for C23H22O5: calcd, 379.1540; found, 379.1537 (M+H+). 

Purity > 98%.

2-(7-((3,5-Dimethylbenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4bg)

Off white solid, 84%. 1H NMR (DMSO-d6, 300 MHz) δ 12.42 (brs, 1H), 7.64 (d, 1H, J = 8.9 Hz), 7.12 (d, 

1H, J = 9.0 Hz), 7.07 (s, 2H), 6.96 (s, 1H), 5.17 (s, 2H), 3.58 (s, 2H), 2.35 (s, 3H), 2.28 (s, 6H), 2.23 (s, 

3H);  13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.4, 158.8, 151.1, 149.6, 138.0, 137.0, 129.7, 125.5, 124.1, 
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116.9, 114.0, 112.9, 109.2, 70.3, 33.1, 21.3, 15.5, 8.5; HRMS for C22H22O5: calcd, 367.1540; found, 

367.1538 (M+H+). Purity > 95%.

2-(7-((3,5-Bis(trifluoromethyl)benzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4bh)

Off white solid, 79%. 1H NMR (DMSO-d6, 300 MHz) δ 12.50 (brs, 1H), 8.21 (s, 2H), 8.11 (s, 1H), 7.71 (d, 

1H, J = 9.0 Hz), 7.17 (d, 1H, J = 9.0 Hz), 5.48 (s, 2H), 3.59 (s, 2H), 2.37 (s, 3H), 2.26 (s, 6H);  13C NMR 

(DMSO-d6, 75 Hz) δ 171.9, 161.3, 158.2, 151.1, 149.5, 140.8, 131.5, 131.0, 130.6, 130.2, 128.4,  125.5, 

124.3, 122.1, 121.9, 117.2, 114.5, 113.0, 109.1, 68.7, 33.1, 15.5, 8.4; HRMS for C22H16F6O5: calcd, 

475.0975; found, 475.0970 (M+H+). Purity > 99%.

2-(7-((2-Fluoro-5-(trifluoromethyl)benzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4bi)

White solid, 78%. 1H NMR (DMSO-d6, 300 MHz) δ 12.4 (s, 1H), 8.03 (d, 1H, J = 7.8 Hz), 7.87-7.85 (m, 

1H), 7.70 (d, 1H, J = 9.0 Hz), 7.55 (t, 1H, J = 9.1 Hz), 7.24 (d, 1H, J = 9.0 Hz), 5.38 (s, 2H), 3.59 (s, 2H), 

2.38 (s, 3H), 2.21 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 161.3, 158.3, 151.1, 149.5, 142.6, 131.5, 

128.0, 125.7, 124.2, 117.2, 114.5, 113.8, 113.1, 110.2, 109.3, 64.4, 33.1, 15.5, 8.4; HRMS for C21H16F4O5: 

calcd, 425.1007; found, 425.1003 (M+H+). Purity > 99%.

2-(7-((3-Fluoro-5-(trifluoromethyl)benzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetic acid (4bj)

Off white solid, 68%. 1H NMR (DMSO-d6, 300 MHz) δ 7.74 (s, 1H), 7.69 (d, 3H, J = 9.0 Hz), 7.13 (d, 1H, 

J = 9.0 Hz), 5.39 (s, 2H), 3.56 (s, 2H), 2.36 (s, 3H), 2.27 (s, 3H); 13C NMR (DMSO-d6, 75 Hz) δ 172.0, 

169.9, 161.3, 158.2, 151.1, 149.5, 142.1, 131.7, 124.2, 120.4, 118.6, 117.3, 114.4, 113.1, 109.1, 68.7, 33.2, 

15.5, 8.5; HRMS for C21H16F4O5: calcd, 425.1007; found, 425.1003 (M+H+). Purity > 97%.

2-(4,8-dimethyl-2-oxo-7-((6-(trifluoromethyl)pyridin-2-yl)methoxy)-2H-chromen-3-yl)acetic acid 

(4bl)

White solid, 34%. 1H NMR (DMSO-d6, 300 MHz) δ 8.20-8.15 (m, 1H), 7.90-7.87 (m, 2H), 7.58 (d, 1H, J = 

8.4 Hz), 7.11 (d, 1H, J = 9.0 Hz), 5.42 (s, 2H), 3.21 (s, 2H), 2.31 (s, 3H), 2.27 (s, 3H); 13C NMR (DMSO-

d6, 75 Hz) δ 172.0, 161.3, 158.6, 158.3, 158.1, 152.7, 151.1, 149.5, 140.1, 125.3, 124.2, 120.3, 117.2, 
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114.5, 113.1, 109.2, 70.6, 33.1, 15.5, 8.6; HRMS for C20H16F3NO5: calcd, 408.1054; found, 408.1051 

(M+H+). Purity > 99%.

Methyl 7-hydroxy-8-methyl-2-oxo-2H-chromene-3-carboxylate (6a)

To a solution of 2,4-dihydroxy-3-methylbenzaldehyde (500 mg, 3.2 mmol) and dimethyl malonate (0.37 

ml, 3.2 mmol) in methanol (10 ml) was added sulfuric acid (0.1 ml, 1.9 mmol) and stirred overnight. To 

reaction mixture was added water, then resulting precipitate was collected by filtration. Yellowish solid 

(430 mg, 57%). 1H NMR (300 MHz, MeOD) δ 8.64 (s, 1H), 7.47 (d, 1H, J = 7.8 Hz), 6.87 (d, 1H, J = 8.5 

Hz), 3.89 (s, 3H), 2.25 (s, 3H); LC/MS: 235 (M + H+).

Ethyl 3-(7-hydroxy-4,8-dimethyl-2-oxo-2H-chromen-3-yl)propanoate (6b)

To a solution of 2-methylresorcinol (1 g, 8.1 mol) and ethyl 2-acetylglutarate (1.7 ml, 8.1 mol) was added 

10 mL of sulfuric acid at 0 °C for 1 h. The reaction mixture was stirred at room temperature for 24 h, the 

mixture was poured into water. The resulting precipitate was collected by filtration, washed with water, and 

dried under vacuum overnight to give an off-white solid (1.9 g, 86%). 1H NMR (300 MHz, CDCl3) δ 7.28 

(d, 1H, J = 8.8 Hz), 6.81 (d, 1H, J = 8.8 Hz), 4.17-4.11 (m, 2H), 2.98 (t, 2H, J = 7.5 Hz), 2.63 (t, 2H, J = 

7.5 Hz), 2.41 (s, 3H), 2.28 (s, 3H), 1.27 (t, 3H, J = 7.2 Hz); LC/MS: 291 (M + H+).

Methyl 7-((3-bromobenzyl)oxy)-8-methyl-2-oxo-2H-chromene-3-carboxylate (7aa)

White solid, 93%. 1H NMR (300 MHz, CDCl3) δ 8.52 (s, 1H), 7.59 (s, 1H), 7.50 (d, 1H, J = 7.8 Hz), 7.43 

(d, 1H, J = 8.9 Hz), 7.38 (d, 1H, J = 7.8 Hz), 7.31 (d, 1H, J = 7.8 Hz), 6.91 (d, 1H, J = 8.9 Hz), 5.19 (s, 

2H), 3.94 (s, 3H), 2.37 (s, 3H); 13C NMR (75 MHz, CDCl3) δ 164.1, 161.5, 157.1, 154.6, 149.6, 138.2, 

131.4, 130.3, 130.0, 128.2, 125.5, 122.8, 114.6, 113.9, 112.2, 108.9, 69.7, 52.6, 8.3; LC/MS: 403 (M + H+).

Methyl 7-((3-iodobenzyl)oxy)-8-methyl-2-oxo-2H-chromene-3-carboxylate (7ab)

1H NMR (300 MHz, CDCl3) δ 8.73 (s, 1H), 7.87 (brs, 1H), 7.79 (d, 1H, J = 8.7 Hz), 7.72 (d, 1H, J = 7.9 

Hz), 7.51 (d, 1H, J = 7.6 Hz), 7.20 (d, 1H, J = 8.8 Hz), 5.29 (s, 2H), 3.81 (s, 3H), 2.23 (s, 3H); LC/MS: 450 

(M+H+).
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Ethyl 3-(7-((3-bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)propanoate (7ba)

Off white solid, 89%. 1H NMR (300 MHz, CDCl3) δ 7.60 (brs, 1H), 7.50-7.47 (m, 1H), 7.43 (d, 1H, J = 8.9 

Hz), 3.98 (d, 1H, J = 7.8 Hz), 7.30 (d, 1H, J = 7.8 Hz). 6.85 (d, 1H, J = 8.9 Hz), 5.15 (s, 2H), 4.13 (q, 2H, J 

= 7.1 Hz),  2.98 (t, 2H, J = 7.5 Hz), 2.62 (t, 2H, J = 7.5 Hz), 2.44 (s, 3H), 2.39 (s, 3H)  1.25 (t, 3H, J = 7.14 

Hz); 13C NMR (75 MHz, CDCl3) δ 172.9, 161.7, 158.1, 151.4, 147.3, 138.9, 131.1, 130.2, 130.0, 125.5, 

122.7, 121.6, 114.7, 114.3, 107.9, 69.5, 60.4, 32.7, 23.1, 14.9, 14.2, 8.4; LC/MS: 421 (M + H+).

Ethyl 3-(7-((3-iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)propanoate (7bb)

1H NMR (300 MHz, CDCl3) δ 7.75 (brs, 1H), 7.62 (d, 1H, J = 7.0 Hz), 7.38-7.33 (m, 2H), 7.09 (t, J = 8.4 

Hz), 6.81 (d, 1H, J = 8.7 Hz), 5.06 (s, 2H), 4.10 (q, 2H, J = 7.0 Hz), 2.92 (t, 2H, J = 7.5 Hz), 2.57 (t, 2H, J 

= 7.5 Hz), 2.38 (s, 3H), 2.31 (s, 3H), 1.22 (t, 3H, J = 7.2 Hz); 13C NMR (75 MHz, CDCl3) δ 172.8, 161.6, 

158.1, 151.2, 147.4, 138.9, 137.0, 135.8, 130.3, 126.2, 122.6, 121.4, 114.5, 114.0, 107.9, 94.5, 69.3, 60.4, 

32.6, 23.1, 14.9, 14.2, 8.4; LRMS: 493 (M + H+).

7-((3-Bromobenzyl)oxy)-8-methyl-2-oxo-2H-chromene-3-carboxylic acid (8aa)

Yellow solid, 44%. 1H NMR (300 MHz, DMSO-d6) δ 13.0 (s, 1H), 8.70 (brs, 1H), 7.87 (s, 1H), 7.77 (d, 

1H, J = 8.7 Hz), 7.73 (d, 1H, J = 7.8 Hz), 7.51 (d, 1H, J = 7.8 Hz), 7.25 (d, 1H, J = 7.7 Hz), 7.19 (d, 1H, J 

= 8.6 Hz), 5.29 (s, 2H), 2.23 (s, 3H); 13C NMR (75 MHz, DMSO-d6) δ 164.7, 161.2, 157.7, 154.1, 149.4, 

139.7, 131.3, 131.2, 130.5, 129.4, 126.8, 122.2, 115.0, 113.0, 112.6, 109.9, 69.5, 8.4; HRMS for 

C18H13BrO5: calcd, 389.0019; found, 389.0016 (M+H+). Purity > 98%.

7-((3-Iodobenzyl)oxy)-8-methyl-2-oxo-2H-chromene-3-carboxylic acid (8ab)

Off white solid, 62%. 1H NMR (300 MHz, DMSO-d6) δ 13.0 (s, 1H), 8.70 (brs, 1H), 7.87 (s, 1H), 7.77 (d, 

1H, J = 8.7 Hz), 7.73 (d, 1H, J = 7.8 Hz), 7.51 (d, 1H, J = 7.8 Hz), 7.25 (d, 1H, J = 7.7 Hz), 7.19 (d, 1H, J 

= 8.6 Hz), 5.29 (s, 2H), 2.23 (s, 3H); 13C NMR (75 MHz, DMSO-d6) δ 164.6, 161.3, 157.6, 154.2, 149.8, 

139.5, 137.1, 136.3, 131.2, 129.5, 127.2, 114.2, 113.0, 112.5, 110.0, 95.3, 36.5, 8.4; HRMS for C18H13IO5: 

calcd, 436.9881; found, 436.9878 (M+H+). Purity > 95%.
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7-((3-Bromobenzyl)oxy)-8-methyl-2-oxo-2H-chromene-3-carboxamide (8ac)

Off white solid, 66%. 1H NMR (300 MHz, DMSO-d6) δ 8.81 (s, 1H), 8.04 (brs, 1H), 7.85-7.81 (m, 2H), 

7.70 (brs, 1H), 7.56 (d, 1H, J = 7.7 Hz), 7.51 (d, 1H, J = 7.7 Hz), 7.41 (d, 1H, J = 7.7 Hz), 7.23 (d, 1H, J = 

8.9 Hz), 5.33 (s, 2H), 2.27 (s, 3H); 13C NMR (75 MHz, DMSO-d6) δ 164.6, 161.3, 157.6, 154.2, 149.8, 

139.5, 137.1, 136.3, 131.2, 129.5, 127.2, 114.2, 113.0, 112.5, 110.0, 95.3, 36.5, 8.4; HRMS for C18H13IO5: 

calcd, 436.9881; found, 436.9878 (M+H+). Purity > 99%.

7-((3-Bromobenzyl)oxy)-N-hydroxy-8-methyl-2-oxo-2H-chromene-3-carboxamide (8ad)

Yellow solid, 54%. 1H NMR (300 MHz, DMSO-d6) δ 10.02 (brs, 1H), 8.69 (s, 1H), 7.81 (d, 1H, J = 8.7 

Hz), 7.70 (s, 1H), 7.56 (d, 1H, J = 7.8 Hz), 7.50 (d, 1H, J = 7.8 Hz), 7.39 (t, 1H, J = 7.8 Hz), 7.22 (d, 1H, J 

= 8.7 Hz), 5.32 (s, 2H), 2.49 (s, 3H); 13C NMR (75 MHz, DMSO-d6) δ 169.1, 161.9, 160.9, 153.3, 147.6, 

144.6, 139.7, 131.2, 130.5, 129.2, 126.8, 122.2, 115.5, 113.1, 110.2, 103.3, 69.6, 8.5. Purity > 95%.

2-(7-((3-Bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)acetamide (8ae)

White solid, 57%. 1H NMR (DMSO-d6, 300 MHz) δ 7.70-7.40 (m, 4H), 7.12 (brs, 1H), 6.93 (brs, 1H), 5.30 

(s, 2H), 3.45 (s, 2H), 2.34 (s, 3H), 2.26 (s, 3H); 13C NMR (75 MHz, Trifluoroacetic acid-d) δ 181.3, 169.0, 

165.0, 164.4, 162.8, 159.4, 153.4, 140.3, 133.4, 132.2, 132.0, 127.5, 126.0, 124.6, 122.9, 117.8, 116.5, 

112.8, 72.3, 16.6, 8.8; HRMS for C20H18BrNO4: calcd, 416.0492; found, 416.0487 (M+H+). Purity > 99%.

3-(7-((3-Bromobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)propanoic acid (8ba)

Off white solid, 89%. 1H NMR (300 MHz, DMSO-d6) δ 7.68 (brs, 1H), 7.64 (d, 1H, J = 9.0 Hz), 7.54 (d, 

1H, J = 7.8 Hz), 7.49 (d, 1H, J = 7.9 Hz), 7.39 (d, 1H, J = 7.5 Hz), 7.08 (d, 1H, J = 9.0 Hz), 5.26 (s, 2H), 

2.78 (t, 2H, J = 7.5 Hz), 2.41-2.38 (m, 5H), 2.23 (s, 3H); 13C NMR (75 MHz, DMSO-d6) δ 174.2, 161.1, 

158.1, 150.9, 148.2, 140.0, 131.1, 130.3, 126.6, 123.9, 122.2, 121.2, 114.4, 112.8, 109.0, 69.2, 32.8, 23.2, 

15.0, 8.5; HRMS for C21H17F3O5: calcd, 407.1101; found, 407.1099 (M+H+). Purity > 99%.

3-(7-((3-Iodobenzyl)oxy)-4,8-dimethyl-2-oxo-2H-chromen-3-yl)propanoic acid (8bb)
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Off white solid, 94%. 1H NMR (300 MHz, DMSO-d6) δ 12.1 (s, 1H), 7.85 (brs, 1H), 7.71 (d, 1H, J = 7.9 

Hz), 7.62 (d, 1H, J = 8.9 Hz), 7.49 (d, 1H, J = 7.8 Hz), 7.22 (t, 1H, J = 7.8 Hz), 7.09 (d, 1H, J = 9.0 Hz), 

5.24 (s, 2H), 2.79 (t, 2H, J = 7.5 Hz), 2.42-2.37 (m, 5H), 2.23 (s, 3H); 13C NMR (75 MHz, DMSO-d6) δ 

174.1, 161.1, 158.2, 151.0, 148.3, 139.9, 137.0, 136.2, 131.2, 127.0, 124.0, 121.2, 114.4, 112.9, 109.1, 

95.3, 69.2, 32.7, 23.2, 15.1, 8.5; HRMS for C21H19IO5: calcd, 479.0350; found, 479.0349 (M+H+). Purity > 

99%.


