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General information. All reagents and solvents were reagent grade or were purified by standard 

methods before use. Melting points were determined in open capillaries on an SMP3 apparatus 

and are uncorrected. NMR spectra were recorded on Varian 300 MHz (Varian, Palo Alto, CA, 

USA) and Bruker AV600 (Bruker, Karlsruhe, Germany) spectrometers. Chemical shifts (δ values) 

and coupling constants (J values) are given in ppm and Hz, respectively. 

Solvents were routinely distilled prior to use; anhydrous THF and Et2O were obtained by 

distillation from sodium benzophenone ketyl; anhydrous CH2Cl2 was obtained by distillation from 

phosphorus pentoxide. 

All reactions requiring anhydrous conditions were performed under a positive nitrogen flow, and 

all glassware was oven-dried. Isolation and purification of the compounds were performed by flash 

column chromatography on silica gel 60 (230–400 mesh). Analytical thin-layer chromatography 

(TLC) was conducted on TLC plates (silica gel 60 F254, aluminum foil). Compounds on TLC 

plates were detected under UV light at 254 and 365 nm or were revealed by spraying with 10% 

phosphomolybdenic acid (PMA) in ethanol. 

 

Compounds 16,1 19,2 (E)-methyl 2-(2-(bromomethyl)phenyl)-3-methoxyacrylate,3 22,3 24a,4 25,5 

2-benzyloxybenzoic acid6 and 2-tert-butoxycarbonylamino-benzoic acid7 were prepared as 

reported in literature. 

 

Methyl (E)-2-(2-([2-[[tert-butoxycarbonyl]amino]phenoxy]methyl)phenyl)-3-

methoxyacrylate (17). Compound 16 (200 mg, 0.96 mmol) was added at room temperature to a 

suspension of anhydrous K2CO3 (142 mg, 1.03 mmol) in acetone (4 mL) and the resulting mixture 

was stirred at reflux for 30 min. After cooling to room temperature, (E)-methyl 2-(2-



  S2 

(bromomethyl)phenyl)-3-methoxyacrylate (210 mg, 0.73 mmol) and 18-crown-6 (499 mg, 2.06 

mmol) were then added, and the reaction mixture was stirred at reflux for 3 h. Acetone was 

removed at reduced pressure and the residue was diluted with ethyl acetate (20 mL). The organic 

layer was washed with water (3×20 mL) and brine (20 mL), then dried with anhydrous Na2SO4 

and concentrated under reduced pressure. The residue was purified by flash column 

chromatography in petroleum ether/ethyl acetate 3:1 to obtain compound 17 (72 mg, 23 %) as a 

white waxy solid. Rf: 0.34 in hexane/ethyl acetate 3:1. 1H NMR (300 MHz, CDCl3): δ 8.09 (d, J = 

6.9 Hz, 1H), 7.57 (s, 1H), 7.49–7.44 (m, 1H), 7.39–7.32 (m, 2H), 7.21–7.16 (m, 1H), 7.13 (s, 1H), 

6.95–6.84 (m, 2H), 6.83–6.77 (m, 1H), 4.92 (s, 2H), 3.81 (s, 3H), 3.69 (s, 3H), 1.50 (s, 9H). 13C 

NMR (75 MHz, CDCl3): δ 163.9, 159.8, 153.9, 146.8, 135.5, 132.3, 131.2, 128.4, 128.1, 127.8 (x 

2C), 122.1, 121.2, 118.2, 111.5, 110.2, 80.2, 69.0, 51.3, 28.4 (× 3C). 

 

(E)-Methyl 2-(2-([2-aminophenoxy]methyl)phenyl)-3-methoxyacrylate (18). To a solution of 

compound 17 (72 mg, 0.17 mmol) in dry CH2Cl2 (1 mL), trifluoroacetic acid (100 µL) was added 

dropwise at 0 °C and the reaction was stirred for 3 h at 0 °C. The solvent was evaporated. Traces 

of TFA were removed by addition and evaporation of toluene (2 × 1 mL). The residue was 

dissolved in CH2Cl2 and washed with a sat. solution of NaHCO3. The organic phase was dried 

over anhydrous Na2SO4 and the solvent was removed in vacuo. Compound 18 (54 mg, 98%) was 

obtained as oil. Rf: 0.28 in hexane/ethylacetate 2:1. 1H NMR (300 MHz, CDCl3): δ 7.57 (s, 1H), 

7.56–7.52 (m, 1H), 7.36–7.26 (m, 2H), 7.21–7.15 (m, 1H), 6.81–6.62 (m, 4H), 4.88 (s, 2H), 3.80 

(s, 3H), 3.69 (s, 3H) ppm. 13C NMR (75 MHz, CDCl3): δ 167.9, 160.0, 146.5, 136.5, 136.2, 131.4, 

131.0, 128.1, 127.8, 127.8, 121.3, 118.3, 115.1, 112.0, 110.2, 68.5, 62.0, 51.7. 
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Methyl (E)-2-(2-([4-[[tert-butoxycarbonyl]-amino]phenoxy]methyl)phenyl)-3-

methoxyacrylate (20). Compound 19 (209 mg, 1.01 mmol) [reference] was added at room 

temperature to a suspension of anhydrous K2CO3 (151 mg, 1.09 mmol) in acetone (4 mL), and the 

resulting mixture was stirred at reflux for 30 min. After cooling to room temperature, (E)-methyl 

2-(2-(bromomethyl)phenyl)-3-methoxyacrylate (222 mg, 0.78 mmol) and 18-crown-6 (529 mg, 

2.18 mmol) were added and the reaction mixture was stirred at reflux for 3 h. Acetone was removed 

at reduced pressure and the residue was diluted with ethyl acetate (20 mL). The organic layer was 

washed with water (3 × 20 mL) and brine (20 mL). The organic layer was dried over anhydrous 

Na2SO4 and concentrated under reduced pressure. The residue was purified by flash 

chromatography in petroleum ether/ethyl acetate 3:1 to obtain compound 20 (207 mg, 64%) as a 

white sticky solid. Rf: 0.18 in hexane/ethyl acetate 3:1. 1H NMR (300 MHz, CDCl3): δ 7.57 (s, 

1H), 7.54–7.49 (m, 1H), 7.36–7.27 (m, 2H), 7.21 (d, J = 8.9 Hz, 2H), 7.18–7.14 (m, 1H), 6.88– 

6.79 (m, 2H), 6.34 (s, 1H), 4.99 (s, 2H), 3.81 (s, 3H), 3.70 (s, 3H), 1.51 (s, 9H). 13C NMR (75 

MHz, CDCl3: δ 167.8, 160.0, 155.0, 153.1, 136.1, 131.5, 131.2, 130.9, 128.4, 128.0, 127.4 (x 2C), 

120.6, 115.2 (× 2C), 110.2, 80.2, 68.4, 61.9, 51.6, 28.3 (× 3C). 

 

(E)-Methyl 2-(2-([4-aminophenoxy]methyl)phenyl)-3-methoxyacrylate (21). To a solution of 

compound 20 (109 mg, 0.26 mmol) in dry CH2Cl2 (1.5 mL), trifluoroacetic acid (150 µL) was 

added dropwise at 0 °C and the reaction was stirred 3 h at 0 °C. The solvent was evaporated and 

the crude was treated with toluene (2 × 1 mL) to remove TFA. The residue was dissolved in CH2Cl2 

and washed with a sat. solution of NaHCO3. The organic phase was dried with anhydrous Na2SO4 

and the solvent was removed in vacuo. Compound 21 (78 mg, 95%) was obtained as an oil. Rf: 

0.11 in hexane/ethylacetate 2:1. 1H NMR (300 MHz, CDCl3): δ 7.60 (s, 1H), 7.56–7.52 (m, 1H), 
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7.36–7.26 (m, 2H), 7.18–7.13 (m, 1H), 6.77–6.71 (m, 2H), 6.63–6.57 (m, 2H), 4.99 (s, 2H), 3.84 

(s, 3H), 3.72 (s, 3H) ppm. 13C NMR (75 MHz, CDCl3): δ 167.9, 160.0, 146.5, 136.5, 136.2, 131.4, 

131.0, 128.1, 127.8, 127.6, 121.3, 118.3, 115.1, 112.0, 110.2, 68.5, 61.9, 51.6 ppm. 

 

General procedure for the synthesis of compounds 7 and 8. To a solution of 2-methylbenzoic 

acid (0.26 mmol) in CH2Cl2 (1.5 mL) at 0 °C under nitrogen atmosphere, EDCꞏHCl (0.33 mmol) 

and HOBt (0.33 mmol) were added. The reaction mixture was stirred for 30 min at 0 °C, then a 

solution of aniline (compound 18 or 21, 0.22 mmol) in CH2Cl2 (1 mL) and DIPEA (0.44mmol) 

was added dropwise at 0 °C. The reaction was stirred for 24 h at room temperature, then the mixture 

was diluted with ethyl acetate and washed with sat. NH4Cl, sat. NaHCO3, and brine. The organic 

phase was dried over anhydrous Na2SO4, and the solvent was removed by evaporation. The residue 

was purified by flash chromatography to give the desired compound. 

 

Methyl (E)-3-methoxy-2-(2-(2-[2-methylbenzamido]-phenoxy)-methyl)-phenyl)-acrylate (7). 

Obtained according to the above procedure from 2-methylbenzoic acid and aniline 18. Purified by 

flash chromatography in hexane:ethyl acetate 3:1 (26 mg, 35 %). Yellow sticky solid. Rf: 0.21 in 

hexane/ethyl acetate 2:1. 1H NMR (300 MHz, CDCl3): δ 8.56–8.48 (m, 1H), 8.22 (s, 1H), 7.52 (s, 

1H), 7.49–7.39 (m, 2H), 7.37–7.27 (m, 3H), 7.25–7.14 (m, 3H), 7.05–6.96 (m, 2H), 6.90–6.83 (m, 

1H), 5.04 (s, 2H), 3.70 (s, 3H), 3.61 (s, 3H), 2.49 (s, 3H). 13C NMR (75 MHz, CDCl3): δ 167.8, 

167.7, 160.1, 147.5, 136.6, 135.5, 131.4 (x 2C), 131.3, 130.2, 128.2, 127.9, 127.5, 127.2, 125.9, 

124.8, 123.9, 121.3, 120.0, 111.9, 109.9, 69.2, 61.9, 51.7, 20.0. 
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3-Methoxy-2-(2-(4-[2-methyl-benzoylamino]phenoxymethyl)phenyl)acrylic acid methyl 

ester (8). Obtained according to general procedure from 2-methylbenzoic acid and amine 21. 

Purified by flash chromatography in hexane:ethyl acetate 55:45 (61 mg, 64 %). White solid. Rf: 

0.60 in hexane/ethyl acetate 1:1. Mp: 182 °C. 1H NMR (300 MHz, CDCl3): δ 7.58 (s, 1H), 7.56–

7.42 (m, 4H), 7.40–7.30 (m, 4H), 7.29–1.22 (m, 2H); 7.20–7.15 (m, 2H), 6.95–6.85 (m, 2H), 4.96 

(s, 2H), 3.83 (s, 3H), 3.71 (s, 3H), 2.49 (s, 3H). 13C NMR (75 MHz, CDCl3): δ 167.8 (x 2C), 159.9, 

155.9, 136.6, 136.0, 131.3, 131.2, 131.1, 131.0, 130.1, 128.0, 127.5, 127.4, 126.6, 125.8, 121.7, 

115.3, 110.2, 68.4, 61.9, 51.6, 19.7. 

 

General procedure for the synthesis of compounds 9, 10, 11a, 11b, and 12. 

To a solution of suitable benzoic acid (0.18 mmol) in CH2Cl2 (1 mL) at 0 °C under nitrogen 

atmosphere, EDCꞏHCl (0.19 mmol) and HOBt (0.19 mmol) were added. The reaction mixture was 

stirred at 0 °C for 1 h. After that, a solution of compound 22 (0.16 mmol) in CH2Cl2 (0.7 mL) and 

DIPEA (0.32 mmol, 56 μL) was added dropwise at 0 °C. The reaction mixture was stirred at room 

temperature for 8 h. Further amounts of benzoic acid (0.18 mmol), EDCꞏHCl (0.19 mmol), HOBt 

(0.19 mmol), and DIPEA (0.32 mmol, 56 μL) were added at 0 °C after 24 and 48 h, and then the 

reaction was stirred for a further 24 h. The mixture was diluted with ethyl acetate (15 mL) and 

washed with a sat. NH4Cl (3×20 mL), sat. NaHCO3 (20 mL) solution, and brine (20 mL). The 

organic layer was dried over anhydrous Na2SO4, and the solvent was removed at reduced pressure. 

The residue was purified by flash chromatography to give the desired compounds. 

 

 

Methyl (E)-3-methoxy-2-(2-([3-[3-methylbenzamido]phenoxy]methyl)phenyl)acrylate (9). 
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Obtained according to the above procedure from compound 22 and 3-methylbenzoic acid. The 

crude was purified by flash chromatography in hexane/ethyl acetate 3:1 to give compound 9 (58.3 

mg, 84 %) as a white waxy solid. 1H NMR (600 MHz, CDCl3): δ 7.92 (s, 1H), 7.70 (s, 1H), 7.67 

(d, J = 6.3 Hz, 1H), 7.58 (s, 1H), 7.55 (d, J = 7.3 Hz, 1H), 7.28–7.36 (m, 4H), 7.25 (s, 1H), 7.20 

(dd, J = 8.3, 8.3 Hz, 1H), 7.16 (d, J = 7.3 Hz, 1H), 7.11 (s, 1H), 6.68 (dd, J = 1.4, 8.2 Hz, 1H), 

4.98 (s, 2H), 3.82 (s, 3H), 3.67 (s, 3H), 2.41 (s, 3H). 13C NMR (150 MHz, CDCl3): δ 168.1, 165.8, 

160.4, 159.2, 139.3, 138.6, 136.2, 135.0, 132.5, 131.1, 130.9, 129.7, 128.5, 128.2, 127.9, 127.6, 

127.5, 124.0, 112.4, 111.5, 109.9, 106.3, 67.9, 62.1, 51.7, 21.4. 

 

Methyl (E)-3-methoxy-2-(2-([3-[4-methylbenzamido]phenoxy]methyl)phenyl)acrylate (10). 

Obtained according to general procedure from 22 and 4-methylbenzoic acid. The crude was 

purified by flash chromatography in hexane/ethyl acetate 3:1 to give compound 10 (56.5 mg, 82 

%) as a white waxy solid. 1H NMR (600 MHz, CDCl3): δ 7.93 (s, 1H), 7.81–7.77 (m, 2H), 7.59 (s, 

1H), 7.55 (dd, J = 1.3, 7.6 Hz, 1H), 7.36–7.28 (m, 3H), 7.27-7.23 (m, 2H), 7.20 (dd, J = 8.1, 8.2 

Hz, 1H), 7.15 (dd, J = 1.3, 7.1, 1H), 7.07–7.09 (m, 1H), 6.68 (ddd, J = 0.8, 2.4, 8.2 Hz, 1H), 4.98 

(s, 2H), 3.82 (s, 3H), 3.68 (s, 3H), 2.40 (s, 3H). 13C NMR (150 MHz, CDCl3): δ 168.1, 165.5, 

160.4, 159.2, 142.2, 139.3, 136.2, 132.1, 131.1, 130.9, 129.7, 129.3, 128.9, 128.2, 127.5 (×2), 

127.1, 120.3, 112.4, 111.4, 109.9, 106.2, 67.8, 62.1, 51.8, 21.5. 

 

Methyl (E)-3-methoxy-2-(2-([3-[2-methoxybenzamido]phenoxy]methyl)phenyl)acrylate 

(11a). Obtained according to the general procedure from 22 and 2-metoxybenzoic acid and 

purified by flash chromatography in hexane:ethyl acetate 3:1 (81.0 mg, 64%). White waxy solid. 

1H NMR (600 MHz, CDCl3): δ = 9.77 (s, 1H), 8.27 (dd, J = 7.8, 19 Hz, 1H), 7.59 (s, 1H), 7.58–
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7.47 (m, 2H), 7.40–7.32 (m, 3H), 7.22–7.11 (m, 4H), 7.03 (d, J = 8.3 Hz, 1H), 6.77–6.59 (m, 1H), 

4.99 (s, 2H), 4.04 (s, 3H), 3.83 (s, 3H), 3.70 (s, 3H). 13C NMR (75 MHz, CDCl3): δ 168.9, 163.1, 

160.1, 159.4, 157.2, 139.5, 136.0, 133.2, 132.5, 131.3, 131.0, 129.6, 128.1, 127.7, 127.5, 121.9, 

121.7, 112.9, 111.5, 110.5, 110.0, 107.3, 68.1, 62.0, 56.2, 51.7. 

 

Methyl (E)-3-methoxy-2-(2-([3-[2-acetamidobenzamido]phenoxy]methyl)phenyl)acrylate 

(11b). Obtained according to the general procedure from compound 22 and 2-acetamidobenzoic 

acid and purified by flash chromatography in hexane:ethyl acetate 1:1 (50 mg, 59%) to give a 

white waxy solid. 1H NMR (300 MHz, CDCl3): δ 8.26 (d, J = 7.9 Hz, 1H), 7.79–7.72 (m, 1H), 

7.66 (d, J = 8.0 Hz, 1H), 7.56 (s, 1H), 7.54–7.37 (m, 3H), 7.36–7.27 (m, 2H), 7.18–7.13 (m, 1H), 

7.06 (dd, J = 8.4, 1.7 Hz, 1H), 6.81 (d, J = 7.8 Hz, 1H), 6.71 (t, J = 2.1 Hz, 1H), 5.02 (m, 2H), 3.74 

(s, 3H), 3.61 (s, 3H), 2.11 (s, 3H). 13C NMR (75 MHz, CDCl3): δ 167.8, 162.3, 160.3, 160.0, 154.6, 

147.6, 138.7, 135.6 (×2 C), 134.7, 131.3, 130.7, 128.2, 127.7, 127.3, 127.1, 126.9, 126.7, 120.9, 

120.2, 116.5, 114.6, 110.0, 68.2, 62.1, 51.8, 24.1. 

 

Methyl (E)-3-methoxy-2-(2-([3-[3-methylthiophene-2-carboxamido]-phenoxy]-methyl)-

phenyl)-acrylate (12). Prepared according to the general procedure from 22 and 2-

methylthiophene-3-carboxylic acid. Purified by flash chromatography in hexane:ethyl acetate 3:1 

(79 mg, 62%). White waxy solid. 1H NMR (600 MHz, CDCl3): δ 7.59 (s, 1H), 7.57–7.51 (m, 2H), 

7.36–7.29 (m, 3H), 7.22–7.14 (m, 4H), 6.93 (d, J = 5.1 Hz, 1H), 6.68 (dd, J = 1.8, 7.8 Hz, 1H), 

4.98 (s, 2H), 3.83 (s, 3H), 3.69 (s, 3H), 2.57 (s, 3H). 13C NMR (150 MHz, CDCl3): δ 168.2, 161.4, 

160.4, 159.5, 142.4, 139.0, 136.1, 132.4, 131.3, 131.1, 130.8, 129.7, 128.1, 127.6 (×2C), 127.1, 

112.8, 111.5, 110.1, 106.9, 68.0, 62.0, 51.7, 15.8. 
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General procedure for the synthesis of compounds 11c,d,f, 14a-c, 15. To a solution of a suitable 

acid (0.26 mmol) in CH2Cl2 (1.5 mL) at 0 °C under nitrogen atmosphere, EDCꞏHCl (0.33 mmol) 

and HOBt (0.33 mmol) were added. The reaction mixture was stirred at 0 °C for 30 min. After 

that, a solution of amine 22 (0.22 mmol) in abs. CH2Cl2 (1 mL) was added dropwise at 0 °C. Then, 

DIPEA (0.44mmol) was added dropwise at 0 °C, and the reaction mixture was stirred at room 

temperature for 24 h. The reaction mixture was diluted with ethyl acetate and washed with 1M 

HCl, a saturated solution of NaHCO3, and brine. The organic phase was dried over anhydrous 

Na2SO4, and the solvent was removed in vacuo. The residue was purified by flash chromatography 

to give the desired compounds. 

 

Methyl (E)-3-iodo-2-(2-([3-[2-methoxybenzamido]phenoxy]methyl)phenyl)acrylate (11c). 

Prepared according to general procedure from 22 and 2-iodobenzoic acid. Purified by flash 

chromatography in hexane:ethyl acetate 2:1 (87 mg, 86%). White solid. Rf: 0.46 hexane:ethyl 

acetate 1:1. 1H NMR (300 MHz, CDCl3): δ 7.93-7.87 (m, 1H), 7.59 (s, 1H), 7.58–7.49 (m, 3H), 

7.42 (t, J = 7.5 Hz, 1H), 7.35–7.30 (m, 3H), 7.24–7.10 (m, 4H), 6.74–6.69 (m, 1H), 4.98 (s, 2H), 

3.83 (s, 3H), 3.66 (s, 3H). 13C NMR (75 MHz, CDCl3): δ 167.9, 167.0, 160.1, 159.4, 142.2, 140.0, 

138.7, 136.0, 131.4, 131.3, 130.9, 129.8, 128.5, 128.3, 128.1, 127.6, 127.5, 112.4, 111.6, 110.1, 

106.7, 92.3, 68.1, 61.9, 51.6. 

 

2-(2-(3-[2-Benzyloxybenzoylamino]phenoxymethyl)phenyl)-3-methoxy-acrylic acid methyl 

ester (11d). Prepared according to general procedure from 22 and 2-benzyloxybenzoic acid. 

Purified by flash chromatography in hexane:ethyl acetate 6:4 (59 mg, 71%). Brown oil. Rf: 0.13 
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hexane:ethyl acetate 7:3. 1H-NMR- (600 MHz, CDCl3): δ 9.95 (1H, s); 8.33 (1H, dd, J = 1.4 Hz, 

7.8 H, 1H); 7.58 (s, 1H); 7.57–7.49 (m, 4H); 7.49–7.42 (m, 3H); 7.39–7.30 (m, 2H); 7.18 (d, J = 

7.8 Hz, 1H); 7.16–7.12 (m, 1H); 7.06–7.02 (m, 1H); 6.66 (dd, J = 1.6 Hz, 7.8 Hz, 1H); 6.56 (dd, J 

= 2.5 Hz; 8.3 Hz, 1H); 5.24 (s, 2H); 4.89 (s, 2H); 3.83 (s, 3H); 3.70 (s, 3H). 13C-NMR- (150 MHz, 

CDCl3): δ 167.9, 162.9, 160.1, 159.3, 156.6, 139.6, 136.0, 135.2, 133.2, 132.6, 131.4, 130.9, 129.3, 

129.2 (× 4C), 128.6 (× 2C), 128.0, 127.8, 127.5, 121.9, 112.6, 112.2, 110.3, 110.0, 106.7, 71.8, 

68.1, 62.0, 51.7. 

 

2-(2-(3-[2-Hydroxy-benzoylamino]-phenoxymethyl)-phenyl)-3-methoxy-acrylic acid methyl 

ester (11e). To a solution of compound 11d (40 mg, 0.076 mmol) in ethyl acetate (0.6 mL), 10% 

Pd/C (8 mg) was added. The suspension was evaporated under vacuum and flushed with H2 gas 

(× 3). The reaction mixture was stirred overnight under H2 at room temperature, then it was filtered 

through a plug of celite and the residue purified by flash chromatography in hexane:ethyl acetate 

6:4 to give compound 11e in 91% yield. Pale oil. Rf: 0.44 in hexane:ethyl acetate 6:4. 1H-NMR 

(600 MHz, CDCl3): δ 12.15 (bs, 1H), 8.24 (s, 1H), 7.73 (dd, J = 1.2 Hz, 8.1 Hz, 1H), 7.63 (s, 1H); 

7.57 (dd, J = 1.9 Hz, 7.6 Hz, 1H), 7.45–7.41 (m, 1H), 7.40 (dd, J = 1.6 Hz, 7.8 Hz, 1H), 7.38–7.31 

(m, 2H), 7.28–7.22 (m, 1H), 7.19 (dd, J = 1.9 Hz, 7.3 Hz, 1H), 7.01 (d, J = 8.1 Hz, 1H), 6.94 (dd, 

J = 2.2 Hz, 2.2 Hz, 1H), 6.90 (dd, J = 7.8 Hz, 7.8 Hz, 1H), 6.77 (dd, J = 2.4 Hz, 8.2 Hz, 1H), 5.02 

(s, 2H); 3.86 (s, 3H); 3.72 (s, 3H). 13C-NMR (150 MHz, CDCl3): δ 168.5, 168.4, 161.9, 160.6, 

159.0, 138.1, 136.2, 134.5, 131.1, 130.9, 130.8, 129.8, 128.4, 127.8, 127.6, 127.3, 125.9, 118.7 (× 

2C), 114.6, 113.1, 112.5, 109.8, 106.8, 67.7, 62.1, 51.9. 
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2-(2-(3-[2-tert-Butoxycarbonylamino-benzoylamino]phenoxymethyl)phenyl)-3-methoxy-

acrylic acid methyl ester 11f. Prepared according to general procedure from 22 and 2-tert-

butoxycarbonylamino-benzoic acid. Purified by flash chromatography in hexane:ethyl acetate 

8:2→6:4 (28 mg, 41%). Pale oil. Rf: 0.48 hexane:ethyl acetate 4:6. 1H-NMR (600 MHz, CDCl3): 

δ 9.88 (s, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.09 (s, 1H), 7.62 (d, J = 7.9 Hz, 1H); 7.60 (s, 1H), 7.57 

(d, J = 7.3 Hz, 1H), 7.46–7.42 (m, 1H), 7.37–7.30 (m, 2H), 7.30–7.22 (m, 2H), 7.17 (d, J = 7.6 Hz, 

1H), 7.05–7.00 (m, 2H), 6.37 (d, J = 7.9 Hz, 1H), 4.99 (s, 2H), 3.84 (s, 3H), 3.66 (s, 3H), 1.51 (s, 

9H).13C-NMR (150 MHz, CDCl3): δ 168.2, 167.3, 160.4, 159.2, 153.1, 140.2, 138.6, 136.1, 132.6, 

131.0, 130.9, 129.8, 128.3, 127.6, 127.4, 126.9, 121.5, 120.5, 120.1, 112.9, 111.9, 109.9, 106.9, 

80.4, 67.8, 62.0, 51.8, 28.3 (× 3C). 

 

2-(2-(3-[2-Aminobenzoylamino]phenoxymethyl)phenyl)-3-methoxy-acrylic acid methyl 

ester (11g). To a stirred solution of compound 11f (28 mg, 0.05 mmol) in dry CH2Cl2 (0.3 mL), 

TFA (30 µL) was added at 0 °C. The reaction mixture was warmed to room temperature and stirred 

for 2 h. The reaction mixture was concentrated in vacuo. The residue was diluted with ethyl acetate 

and washed with a saturated solution of NaHCO3 and brine. The organic phase was dried over 

anhydrous Na2SO4 and the solvent was removed in vacuo. The residue was purified by flash 

chromatography in hexane:ethyl acetate 6:4 to afford compound 11g (12 mg, 52% yield). Yellow 

oil. Rf: 0.24 in hexane:ethyl acetate 1:1. 1H-NMR- (600 MHz, CDCl3): δ 8.07 (s, 1H), 7.60 (s, 1H), 

7.59–7.54 (m, 2H), 7.37–7.29 (m, 2H), 7.29–7.24 (m, 2H), 7.23–7.15 (m, 2H), 7.07 (m, 1H), 6.84 

(d, J = 8.3 Hz, 1H), 7.82–7.77 (m, 1H), 6.69 (dd, J = 1.8 Hz, 8.3 Hz, 1H), 4.98 (s, 2H), 3.83 (s, 

3H), 3.68 (s, 3H). 13C-NMR-NMR (150 MHz, CDCl3): δ 168.2, 167.2, 160.4, 159.1, 146.2, 139.0, 
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136.1, 132.7, 131.1 (×2C), 130.9, 129.7, 128.2, 127.6, 127.5, 118.7, 118.6, 117.8, 112.9, 111.5, 

109.9, 106.8, 67.8, 62.1, 51.8. 

 

(E)-Methyl 2-(2-([3-[3-[difluoromethyl]-1-methyl-1H-pyrazole-4-

carboxamido]phenoxy]methyl)phenyl)-3-methoxyacrylate (13). Prepared according to the 

general procedure from 22 and 3-(difluoromethyl)-1-methyl-1H-pyrazole-4-carboxylic acid. 

Purified by flash chromatography in hexane:ethyl acetate 45:55 (93 mg, 57%). White solid. mp: 

139–141 °C. Rf: 0.07 hexane:ethyl acetate 1:1. 1H NMR (300 MHz, CDCl3): δ 8.07 (m, 1H), 8.04 

(s, 1H), 7.59 (s, 1H), 7.57–7.53 (m, 1H), 7.38–7.28 (m, 2H), 7.24–7.14 (m, 3H), 713–7.10 (m, 

1H); 6.97 (t, J = 54.4 Hz, 1H), 6.72–6.63 (m, 1H), 4.97 (s, 2H), 3.94 (s, 3H), 3.83 (s, 3H), 3.70 (s, 

3H). 13C NMR (75 MHz, CDCl3): δ 168.2 (x 2C), 160.5, 159.3, 143.5, 138.9, 136.1, 131.2, 130.9, 

129.8, 128.2, 127.7, 127.6 (x 2C), 117.2, 114.5, 112.4, 111.2, 109.9, 106.6, 68.0, 62.0, 51.8, 39.6. 

 

3-(2-Methylbenzamido)propanoic acid (24b). To a solution of β-alanine (688 mg, 7.72 mmol) 

in water (8 mL), pH was adjusted to 10 with 2M NaOH, then 2-methylbenzoyl chloride (1.43 g, 

9.26 mmol) was added, and the reaction was stirred at rt. The reaction was acidified to pH 2 by 

adding conc. HCl, and the resulting mixture was extracted with ethyl acetate. The organic phase 

was dried over anhydrous Na2SO4, and the solvent was evaporated. The crude was purified by 

flash chromatography in hexane:ethyl acetate 1:1 to hexane:ethyl acetate 1:1 + 1% CH3COOH to 

give 384 mg (24%) of the title compound. White solid; m.p.: 103–105 °C. Rf: 0.14 in hexane:ethyl 

acetate 1:1. 1H NMR (300 MHz, CDCl3): δ 7.36–7.27 (m, 2H); 7.23–7.14 (m, 2H); 6.40 (t, J = 5.1 

Hz, 1H); 3.74–3.65 (m, 2H); 2.70 (t, J = 6.1 Hz, 2H); 2.41 (s, 3H). 
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3-(2-Methylbenzamido)-butanoic acid (24c). To a solution of GABA (747 mg, 7.24 mmol) in 

water (3 mL), 2M NaOH was added (10 mL), and the solution was cooled at 0°C. Then, 2-

methylbenzoyl chloride (1.34g, 8.69 mmol) was added dropwise, and the reaction was stirred for 

2 h at 0 °C and overnight at rt. The reaction was acidified to pH 2 by adding conc. HCl, and the 

resulting mixture was extracted in ethyl acetate. The organic phase was dried over anhydrous 

Na2SO4, and the solvent was evaporated. The resulting crude was purified by flash chromatography 

from hexane:ethyl acetate 1:1 to hexane:ethyl acetate 1:1 + 1% CH3COOH to give 657 mg (41%) 

of the title compound. White solid; m.p.: 89 °C. Rf: 0.12 in hexane:ethyl acetate 1:1. 1H NMR (300 

MHz, CDCl3): δ 7.37–7.27 (m, 2H), 7.24–7.15 (m, 2H), 6.06 (t, J = 6.4 Hz, 1H), 3.55–3.43 (m, 

2H), 2.47 (t, J = 7.1 Hz, 2H), 2.43 (3H, s), 2.00–1.88 (2H, m). 

 

3-Methoxy-2-(2-(3-[2-[2-methylbenzoylamino]-acetylamino]-phenoxymethyl)-phenyl)-

acrylic acid methyl ester (14a). Prepared according to the general procedure from 23 and 24a. 

Purified by flash chromatography in hexane:ethyl acetate 45:55 (18 mg, 18%). Light yellow solid; 

m.p.: 170 °C. Rf: 0.21 in hexane:ethyl acetate 45:55. 1H NMR (300 MHz, CDCl3): δ 8.50 (s, 1H), 

7.60 (s, 1H), 7.57–7.40 (m, 2H), 7.40–7.29 (m, 3H), 7.28–7.07 (m, 6), 6.75 (s, 1H), 6.67 (s, 1H), 

4.95 (s, 2H), 4.29 (d, J = 4.7 Hz, 2H), 3.84 (s, 3H), 3.74 (s, 3H), 2.48 (s, 3H). 13C NMR (75 MHz, 

CDCl3): δ 170.8, 168.1, 166.9, 160.4, 159.4, 138.9, 136.5, 136.2, 135.2, 131.2,, 131.1, 130.5, 

129.8, 128.3, 127.8 (× 2C), 127.2, 126.0, 112.3, 111.1, 110.1, 106.7, 68.1, 62.1, 51.9, 44.8, 29.7, 

19.9. 

3-Methoxy-2-(2-(3-[3-[2-methylbenzoylamino]-propionylamino]-phenoxymethyl)-phenyl)-

acrylic acid methyl ester (14b). Prepared according to general procedure from 23 and 24b. 

Purified by flash chromatography in hexane:ethyl acetate 1:10 (53 mg, 49%). Green solid; m.p.: 
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140 °C. Rf: 0.2 in hexane:ethyl acetate 1:1. 1H NMR (300 MHz, CDCl3): δ 7.88 (s, 1H), 7.59 (s, 

1H), 7.56–7.49 (m, 1H), 7.36–7.27 (m, 4H), 7.22–7.11 (m, 5H), 6.98 (s, 1H), 6.69–6.60 (m, 2H), 

4.94 (s, 2H), 3.82 (s, 3H), 3.75 (dd, J = 10.3, 4.4 Hz, 2H), 3.72 (s, 3H), 2.70 (t, J =5.8, 2H), 2.41 

(s, 3H). 13C NMR (75 MHz, CDCl3): δ 170.5, 169.9, 168.1, 160.3, 159.2, 139.1, 136.1 (x 2C), 

135.9, 131.2, 131.0, 130.9, 129.9, 129.6, 128.1, 127.5 (×2C), 126.8, 125.8, 112.1, 110.9, 109.9, 

106.4, 67.9, 62.0, 51.7, 36.6, 35.7, 19.8. 

 

3-Methoxy-2-(2-(3-[4-[2-methyl-

benzoylamino]butyrylamino]phenoxymethyl)phenyl)acrylic acid methyl ester (14c). 

Prepared according to general procedure from 23 and 24c. Purified by flash chromatography in 

hexane:ethyl acetate 1:10 (44 mg, 40%). Light green solid; m.p.: 136 °C. Rf: 0.2 in hexane:ethyl 

acetate 1:1. 1H NMR (300 MHz, CDCl3): δ 8.79 (s, 1H), 7.58 (s, 1H), 7.57–7.50 (m, 1H), 7.38–

7.27 (4H, m), 7.25–7.11 (6H, m), 6.63 (d, J = 7.6 Hz, 1H), 6.21 (1H, t, J = 5.5 Hz), 4.94 (s, 2H), 

3.81 (s, 3H), 3.71 (s, 3H), 3.58–3.49 (m, 2H), 2.50–2.41 (m, 5H), 2.05–1.94 (m, 2H).13C NMR (75 

MHz, CDCl3): δ 171.1, 168.1, 160.2, 159.2, 139.5, 136.1, 136.0, 135.9, 131.2, 131.1 (× 2C), 130.9, 

130.0, 129.5, 128.1, 127.7, 127.5, 126.7, 125.8, 112.1, 110.6, 109.9, 106.3, 67.9, 61.9, 51.7, 39.1, 

34.9, 26.3, 19.8. 

 

3-Methoxy-2-(2-(3-[3-[2-methylbenzoylamino]benzoylamino]phenoxymethyl)phenyl)acrylic 

acid methyl ester (15). Prepared according to the general procedure from 22 and 3-(2-

methylbenzoylamino)benzoic acid (25). Purified by flash chromatography in hexane:ethyl acetate 

2:1 (40 mg, 33%). Light green solid; m.p.: 129–131 °C. Rf: 0.36 in hexane:ethyl acetate 1:1. 1H 

NMR (300 MHz, CDCl3): δ 8.13 (s, 1H), 8.05 (s, 1H), 7.93 (d, J = 7.5 Hz, 1H), 7.76–7.65 (m, 2H), 
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7.59 (s, 1H), 7.60–7.08 (m, 12H), 6.70 (dd, J = 8.2, 1.7 Hz, 1H), 4.98 (s, 2H), 3.83 (s, 3H), 3.67 

(s, 3H), 2.51 (s, 3H). 13C NMR (75 MHz, CDCl3): δ 168.2, 168.1, 165.1, 160.3, 159.1, 139.1, 

138.5, 136.5, 136.1, 135.9, 135.6, 131.3, 131.1, 130.8, 130.4, 129.7, 129.4, 128.2, 127.5, 127.4, 

126.6, 125.9, 123.1, 122.8, 118.6, 112.6, 111.5, 109.9, 67.9, 62.0, 51.7, 19.8. 
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1H-NMR (300 MHz, CDCl3) compound 7. 
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13C-NMR (75 MHz, CDCl3) compound 7. 
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1H-NMR (300 MHz, CDCl3) compound 8. 
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13C-NMR (75 MHz, CDCl3) compound 8. 

 

 



  S19 

1H-NMR (600 MHz, CDCl3) compound 9. 
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13C-NMR (150 MHz, CDCl3) compound 9. 

 

1H-NMR (600 MHz, CDCl3) compound 10. 
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13C-NMR (150 MHz, CDCl3) compound 10. 
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1H-NMR (300 MHz, CDCl3) compound 11a. 
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13C-NMR (75 MHz, CDCl3) compound 11a. 
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1H-NMR (300 MHz, CDCl3) compound 11b. 
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13C-NMR (75 MHz, CDCl3) compound 11b. 
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1H-NMR (300 MHz, CDCl3) compound 11c. 
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13C-NMR (75 MHz, CDCl3) compound 11c. 
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1H-NMR (600 MHz, CDCl3) compound 11d. 
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13C-NMR (150 MHz, CDCl3) compound 11d. 
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1H-NMR (600 MHz, CDCl3) compound 11e. 
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13C-NMR (150 MHz, CDCl3) compound 11e. 
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1H-NMR (600 MHz, CDCl3) compound 11f. 
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13C-NMR (150 MHz, CDCl3) compound 11f. 
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1H-NMR (600 MHz, CDCl3) compound 11g. 
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13C-NMR (150 MHz, CDCl3) compound 11g. 
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1H-NMR (600 MHz, CDCl3) compound 12. 
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13C-NMR (150 MHz, CDCl3) compound 12. 
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1H-NMR (300 MHz, CDCl3) compound 13. 
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13C-NMR (75 MHz, CDCl3) compound 13. 
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1H-NMR (600 MHz, CDCl3) compound 14a. 
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13C-NMR (150 MHz, CDCl3) compound 14a. 
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1H-NMR (300 MHz, CDCl3) compound 14b. 

 

13C-NMR (300 MHz, CDCl3) compound 14b. 
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1H-NMR (300 MHz, CDCl3) compound 14c. 
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13C-NMR (75 MHz, CDCl3) compound 14c. 
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1H-NMR (300 MHz, CDCl3) compound 15. 
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13C-NMR (75 MHz, CDCl3) compound 15. 
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Figure S1. Top-scoring poses of pyraclostrobin. A) Top-scoring solution with a different orientation than co-
crystallized azoxystrobin. B) Second top-scoring solution with a similar orientation to the co-crystallized 
azoxystrobin. 
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