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Synthesis. All reagents (Sigma Aldrich, TCI, Merck) and solvents (Chempur, Avantor 

Performance Materials) were of analytical grade purity and were used as received. NMR spectra 

were recorded using Bruker Avance spectrometers (250, 500 and 700 MHz). Mass spectra (ESI 

TOF) were recorded using Waters LCT Premier XE mass spectrometer (Milford, MA). Thin 

layer chromatography was performed with Merck 60F254 silica gel plates. Column 

chromatography was performed using Silica Gel 60 (230-400 mesh, Merck) 

Compounds 9a (3-chloro-5-(2-chloro-5-hydroxyphenoxy)benzonitrile), 9c (3-chloro-5-(3-chloro-

5-hydroxyphenoxy)benzonitrile), 9d (3-chloro-5-(3-hydroxyphenoxy)benzonitrile), 9e (3-chloro-

5-(4-chloro-2-hydroxyphenoxy)benzonitrile) and 9f (3-chloro-5-(5-chloro-2-

hydroxyphenoxy)benzonitrile) were synthesised using a previously published method.1,2 The 

physicochemical data of 9a, 9c, 9e, and 9f were reported elsewhere.3,4 

4-chloro-3-(3,5-dichlorophenoxy)phenol (9f) 100 mg of 2-chloro-5-methoxyphenol, 394.1 mg 

of 3,5-dichlorophenylboronic acid (2.5 eq.) and 225.1 mg of copper(II) acetate (1.5 eq.) were 

suspended in methylene chloride, 166.4 µl of pyridine (2.5 eq.) were added and the mixture was 

stirred for two days. The mixture was filtered and washed several times with methylene chloride. 

The solid residue was discarded and combined liquids were concentrated. The residue was 

separated using column chromatography on silica gel (mobile phase: chloroform-hexane 1:7). 

The obtained product (1,3-dichloro-5-(2-chloro-5-methoxyphenoxy)benzene) was dissolved in 

methylene chloride and 4 molar equivalents of boron tribromide were added. The mixture was 

stirred at room temperature for 5 days. The reaction was quenched with water, washed several 

times with water and evaporated to dryness. The product was used without further purification. 

Yield 40%. 1H NMR (250 MHz) (acetone-D6) δ (ppm): 6.89-6.97 (m, 4H, ArH), 7.24 (dd, J=1.8, 

1.8 Hz, 1H, ArH), 7.50 (dd, J=8.6, 0.5 Hz, 1H, ArH). 
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3-chloro-5-(3-hydroxyphenoxy)benzonitrile (9d) 1H NMR (250 MHz) (C6D6) δ (ppm): 4.23 (s, 

1H, OH), 6.20 (dd, J=2.3, 2.3 Hz, 1H, ArH), 6.30-6.38 (m, 2H, ArH), 6.70 (m, 2H, ArH), 6.87-

6.96 (m, 2H, ArH); m.p. 105-107° C. 

methyl 2-[4-(2-bromoacetyl)phenoxy]acetate (10a) 

The following sequence of reactions was carried out without purification of intermediate 

products. 500 mg of 4-hydroxyacetophenone, 731 mg of KI (1.2 eq.) and 1015 mg of potassium 

carbonate (2 eq.) were suspended in acetone and refluxed for several minutes, then 590 µl of 

ethyl chloroacetate was added (1.5 eq.). The mixture was refluxed for 4 hours. The reaction 

mixture was extracted with methylene chloride and the solid residue was discarded. The liquid 

was concentrated to a colourless oil. The oil was dissolved in 15 ml of mixture of methanolic 

sodium hydroxide (2 eq. of NaOH) and methylene chloride (1:9) and stirred for 1 hour. The 

mixture was evaporated to dryness, dissolved in water and acidified with diluted HCl. The 

precipitate (2-(4-acetylphenoxy)acetic acid) was filtered off, washed and dried. The product was 

dissolved in an excess of methanol, and refluxed with a catalytic amount of anhydrous p-

toluenesulfonic acid over molecular sieves (3Å) for several hours, until complete disappearance 

of starting material (monitored by TLC, chloroform-methanol 30:1). The reaction mixture was 

concentrated, diluted with methylene chloride, washed with sodium bicarbonate solution, then 

washed with water and evaporated to dryness. 400 mg of the product (methyl 2-(4-

acetylphenoxy)acetate) was dissolved in chloroform and 410 mg (1.2 eq.) of N-

bromosuccinimide and 73.1 mg (0.2 eq.) of p-toluenesulfonic acid monohydrate were added. The 

mixture was stirred in a dark place for several hours (>12) until all of the starting compound 

disappeared (controlled by TLC, chloroform-methanol 30:1). The mixture was washed with 

sodium bicarbonate solution, then water, dried, and concentrated under reduced pressure, layered 
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with n-heptane and placed in refrigerator. The precipitated product was washed with n-pentane 

and dried in vacuum. Yield over 4 steps: 50%. 1H NMR (250 MHz) (CDCl3) δ (ppm): 3.88 (s, 

3H, CH3), 4.45 (s, 2H, CH2), 4.77 (s, 2H, CH2), 7.02 (d, J=8.9 Hz, 2H, ArH), 8.03 (d, J=8.9 Hz, 

2H, ArH); m.p. 65-67° C. 

methyl 2-{4-[4-(2-bromoacetyl)phenoxy]phenoxy}acetate (10b) The same procedure as for 

10a, starting from 1-[4-(4-hydroxyphenoxy)phenyl]ethan-1-one. 1H NMR (700 MHz) (CDCl3) δ 

(ppm): 3.83 (s, 3H, CH3), 4.39 (s, 2H, CH2), 4.66 (s, 2H, CH2), 6.95 (d, J=9.0 Hz, 2H, ArH), 6.97 

(d, J=9.0 Hz, 2H, ArH), 7.03 (d, J=9.0 Hz, 2H, ArH), 7.96 (d, J=9.0 Hz, 2H, ArH); m.p. 79-82° 

C. 

methyl 2-[4-(2-bromoacetyl)-3-methylphenoxy]acetate (10c) The same procedure as for 10a, 

starting from 2-methyl-4-hydroxyacetophenone. 1H NMR (700 MHz) (CDCl3) δ (ppm): 2.58 (s, 

3H, CH3), 3.85 (s, 3H, CH3), 4.41 (s, 2H, CH2), 4.72 (s, 2H, CH2), 6.80 (dd, J=8.7, 2.6 Hz, 1H, 

ArH), 6.83 (d, J=2.4 Hz, 1H, ArH), 8.03 (d, J=8.7 Hz, 1H, ArH); m.p. 66-68° C. 

methyl 2-[4-(2-bromoacetyl)-2-methylphenoxy]acetate (10d) The same procedure as for 10a, 

starting from 3-methyl-4-hydroxyacetophenone. 1H NMR (250 MHz) (C6D6) δ (ppm): 2.23 (s, 

3H, CH3), 3.30 (s, 3H, CH3), 3.86 (s, 2H, CH2), 4.12 (s, 2H, CH2), 6.23 (d, J=8.5, 1H, ArH), 7.26 

(dd, J=8.5, 2.3 Hz, 1H, ArH), 7.69 (m, 1H, ArH); m.p. 108-110° C. 

General synthetic procedure for 7a-g and 8a-f. 30 mg of phenol (9a-f) and 1.5 eq. of 

potassium carbonate were suspended in acetone and stirred for 30 minutes. 1.1 eq. of phenacyl 

bromide (10a-d) was added and the mixture was stirred for 4-5 hours at room temperature. The 

solvent was evaporated, the residue was extracted with methylene chloride, concentrated and 

layered with n-hexane. The product separated as colourless crystals or oil. For demethylation the 
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ester was dissolved in 3 ml of a mixture of methylene chloride – methanol (2:1) with a drop of 

water, and 2 eq. of potassium carbonate were added. The mixture was stirred for 1-2 days at room 

temperature. After the disappearance of the starting material (controlled by TLC, chloroform – 

methanol 20:1) the mixture was evaporated, dissolved in water and neutralized with a calculated 

amount of diluted hydrochloric acid. The precipitated product was washed several times with 

water and dried. The product was purified if necessary by column chromatography. Potassium 

salts were prepared by dissolving the compounds in methanol and adding 0.5 eq. of potassium 

carbonate. 

Potassium 2-(4-{2-[4-chloro-3-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy)acetate 

(7a) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.18 (s, 2H, CH2), 5.53 (s, 2H, CH2), 6.89 (d, 

J=8.9 Hz, 2H, ArH), 6.97 (dd, J=8.9, 2.9 Hz, 1H, ArH), 7.00 (d, J=2.9 Hz, 1H, ArH), 7.36 (dd, 

J=2.0, 2.2 Hz, 1H, ArH), 7.44 (dd, J=2.3, 1.3 Hz, 1H, ArH), 7.53 (d, J=8.9 Hz, 1H, ArH), 7.79 

(dd, J=1.8, 1.4 Hz, 1H ArH), 7.90 (d, J=8.9 Hz, 2H, ArH); 13C NMR (125 MHz, CD3OD) δ 

(ppm): 67.0, 70.2, 109.2, 113.5, 114.5, 114.5, 116.5, 117.8, 118.2, 121.3, 126.0, 127.0, 129.9, 

131.1, 136.1, 150.3, 158.5, 158.6, 163.7, 174.1, 193.3; HRMS (ESI): m/z 472.0387 [M+H]+ 

(Calculated for C23H16Cl2NO6: 472.0349); m.p. 204-205° C. 

Potassium 2-(4-{2-[4-chloro-3-(3,5-dichlorophenoxy)phenoxy]acetyl}phenoxy)acetate (7b) 

1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.12 (s, 2H, CH2), 5.51 (s, 2H, CH2), 6.85 (d, J=8.9 

Hz, 2H, ArH), 6.93 (dd, J=8.9, 2.9 Hz, 1H, ArH), 6.94 (d, J=1.8 Hz, 2H, ArH), 6.98 (d, J=2.9 Hz, 

1H, ArH), 7.33 (dd, J=1.8, 1.8 Hz, 1H, ArH), 7.50 (d, J=8.9 Hz, 1H, ArH), 7.86 (d, J=8.9 Hz, 2H, 

ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 67.0, 70.2, 109.1, 113.1, 114.5, 115.3, 117.9, 

122.6, 127.0, 130.0, 130.9, 135.5, 150.8, 158.5, 158.6, 163.7, 174.2, 193.3; HRMS (ESI): m/z 

480.969 [M+H]+ (Calculated for C22H16Cl3O6: 481.0012); m.p. 217-218° C. 
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Potassium 2-(4-{2-[3-chloro-5-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy)acetate 

(7c) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.13 (s, 2H, CH2), 5.54 (s, 2H, CH2), 6.74 (dd, 

J=2.2, 2.2 Hz, 1H, ArH), 6.78 (dd, J=2.0, 2.0 Hz, 1H, ArH), 6.85 (d, J=9.0 Hz, 2H, ArH), 6.97 

(dd, J=2.0, 2.0 Hz, 1H, ArH), 7.50 (dd, J=2.0, 2.0 Hz, 1H, ArH), 7.55 (dd, J=2.3, 1.3 Hz, 1H, 

ArH), 7.81 (dd, J=1.8, 1.4 Hz, 1H ArH), 7.88 (d, J=8.9 Hz, 2H, ArH); 13C NMR (125 MHz, 

CD3OD) δ (ppm): 67.0, 104.9, 111.8, 112.3, 114.5, 114.5, 114.7, 116.4, 120.1, 123.2, 126.7, 

127.0, 130.0, 135.7, 136.1, 156.9, 158.1, 160.4, 163.7, 174.2, 193.1; HRMS (ESI): m/z 472.0388 

[M+H]+ (Calculated for C23H16Cl2NO6: 472.0349); m.p. 168-171° C. 

Potassium 2-(4-{2-[3-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy)acetate (7d) 1H 

NMR (700 MHz) (DMSO-d6) δ (ppm): 4.13 (s, 2H, CH2), 5.48 (s, 2H, CH2), 6.66 (ddd, J=8.1, 

2.3, 0.8 Hz, 1H, ArH), 6.76 (dd, J=2.3, 2.3 Hz, 1H, ArH), 6.83-6.86 (m, 3H, ArH), 7.32 (dd, 

J=8.2, 8.2 Hz, 1H, ArH), 7.38 (dd, J=2.2, 2.0 Hz, 1H, ArH), 7.45 (dd, J=2.3, 1.3 Hz, 1H, ArH), 

7.76 (dd, J=1.8, 1.3 Hz, 1H ArH), 7.89 (d, J=8.9 Hz, 2H, ArH); 13C NMR (125 MHz, CD3OD) δ 

(ppm): 67.0, 70.0, 106.7, 111.4, 112.1, 114.5, 114.5, 116.5, 119.4, 122.5, 125.9, 127.1, 130.0, 

130.6, 136.0, 156.1, 159.0, 160.0, 163.7, 174.1, 193.7; HRMS (ESI): m/z 438.0770 [M+H]+ 

(Calculated for C23H17ClNO6: 438.0744); m.p. 205-206° C. 

Potassium 2-[4-(4-{2-[4-chloro-3-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy) 

phenoxy]acetate (7e) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.01 (s, 2H, CH2), 5.55 (s, 2H, 

CH2), 6.82 (d, J=9.0 Hz, 2H, ArH), 6.96 (dd, J=9.0, 2.9 Hz, 1H, ArH), 6.96-6.99 (m, 4H, ArH), 

7.00 (d, J=2.9 Hz, 1H, ArH), 7.33 (dd, J=2.3, 1.9 Hz, 1H, ArH), 7.41 (dd, J=2.3, 1.3 Hz, 1H, 

ArH), 7.51 (d, J=9.0 Hz, 1H, ArH), 7.77 (dd, J=1.9, 1.3 Hz, 1H ArH), 7.97 (d, J=9.0 Hz, 2H, 

ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 67.4, 109.2, 113.5, 114.5, 115.7, 116.1, 116.5, 

117.8, 118.2, 121.3, 121.3, 126.0, 128.2, 130.2, 131.1, 136.1, 148.2, 150.3, 156.2, 158.4, 158.5, 
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163.9, 175.0, 193.3; HRMS (ESI): m/z 564.0451 [M+H]+ (Calculated for C29H20Cl2NO7: 

564.0617); m.p. 204-205° C. 

Potassium 2-(4-{2-[4-chloro-3-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}-3-methyl-

phenoxy)acetate (7f) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 2.37 (s, 3H, CH3), 4.09 (s, 2H, 

CH2), 5.40 (s, 2H, CH2), 6.65-6.67 (m, 2H, ArH), 6.91-6.94 (m, 2H, ArH), 7.32 (dd, J=2.3, 1.9 

Hz, 1H, ArH), 7.41 (dd, J=2.3, 1.3 Hz, 1H, ArH), 7.50 (dd, J=8.6, 0.5 Hz, 1H, ArH), 7.77 (dd, 

J=1.8, 1.3 Hz, 1H, ArH), 7.82 (d, J=9.5 Hz, 1H, ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 

21.0, 66.9, 71.1, 109.2, 111.3, 113.5, 114.5, 116.5, 117.8, 118.2, 118.2, 121.2, 126.0, 126.2, 

131.1, 131.4, 136.1, 142.5, 150.3, 158.5, 158.6, 162.1, 174.3, 195.7; HRMS (ESI): m/z  486.0522 

[M+H]+ (Calculated for C24H18Cl2NO6: 486.0511); m.p. 147-150° C. 

Potassium 2-(4-{2-[4-chloro-3-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}-2-methyl-

phenoxy)acetate (7g) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 2.18 (s, 3H, CH3), 4.16 (s, 2H, 

CH2), 5.49 (s, 2H, CH2), 6.73 (d, J=8.7 Hz, 1H, ArH), 6.94 (dd, J=8.9, 2.9 Hz, 1H, ArH), 6.96 (d, 

J=2.9 Hz, 1H, ArH), 7.33 (dd, J=2.3, 1.9 Hz, 1H, ArH), 7.41 (dd, J=2.3, 1.3 Hz, 1H, ArH), 7.50 

(d, J=8.9 Hz, 1H, ArH), 7.72 (m, 1H, ArH), 7.75 (dd, J=8.6, 2.3 Hz, 1H, ArH), 7.77 (dd, J=1.8, 

1.3 Hz, 1H, ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 15.2, 67.3, 70.1, 109.2, 110.5, 113.5, 

114.5, 116.5, 117.8, 118.2, 121.3, 126.0, 126.5, 127.4, 127.9, 130.1, 131.1, 136.1, 150.3, 158.4, 

158.6, 162.1, 174.4, 193.5; HRMS (ESI): m/z 486.0779 [M+H]+ (Calculated for C24H18Cl2NO6: 

486.0511); m.p. 201-203° C. 

Potassium 2-(4-{2-[5-chloro-2-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy)acetate 

(8a) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.17 (s, 2H, CH2), 5.63 (s, 2H, CH2), 6.88 (d, 

J=8.9 Hz, 2H, ArH), 7.08 (dd, J=8.6, 2.3 Hz, 1H, ArH), 7.26 (d, J=8.6 Hz, 1H, ArH), 7.28 (d, 
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J=2.4 Hz, 1H, ArH), 7.39 (dd, J=2.3, 2.0 Hz, 1H, ArH), 7.44 (dd, J=2.4, 1.3 Hz, 1H, ArH), 7.70 

(dd, J=1.8, 1.3 Hz, 1H ArH), 7.85 (d, J=8.9 Hz, 2H, ArH); 13C NMR (125 MHz, CD3OD) δ 

(ppm): 67.0, 70.3, 114.1, 114.4, 114.9, 116.7, 117.9, 120.9, 121.5, 123.5, 125.2, 127.0, 129.9, 

131.5, 135.7, 141.3, 150.9, 159.2, 163.6, 174.1, 192.4; HRMS (ESI): m/z 472.0381 [M+H]+ 

(Calculated for C23H16Cl2NO6: 472.0349); m.p. 155-156° C. 

Potassium 2-(4-{2-[4-chloro-2-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy)acetate 

(8b) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.12 (s, 2H, CH2), 5.56 (s, 2H, CH2), 6.83 (d, 

J=9.0 Hz, 2H, ArH), 7.08 (d, J=9.0 Hz, 1H, ArH), 7.26 (dd, J=8.9, 2.6 Hz, 1H, ArH), 7.35 (d, 

J=2.6 Hz, 1H, ArH), 7.39 (dd, J=2.3, 1.9 Hz, 1H, ArH), 7.44 (dd, J=2.4, 1.3 Hz, 1H, ArH), 7.69 

(dd, J=1.7, 1.4 Hz, 1H ArH), 7.82 (d, J=8.9 Hz, 2H, ArH); 13C NMR (125 MHz, CD3OD) δ 

(ppm): 67.0, 70.3, 114.1, 114.4, 115.4, 116.7, 118.0, 121.0, 122.6, 125.4, 125.9, 126.3, 127.0, 

129.9, 135.7, 142.9, 149.3, 159.0, 163.6, 174.1, 192.6; HRMS (ESI): m/z 472.0411 [M+H]+ 

(Calculated for C23H16Cl2NO6: 472.0349); m.p. 154-155° C. 

Potassium 2-[4-(4-{2-[5-chloro-2-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy) 

phenoxy]acetate (8c) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.02 (s, 2H, CH2), 5.62 (s, 2H, 

CH2), 6.82 (d, J=9.0 Hz, 2H, ArH), 6.95 (d, J=9.0 Hz, 2H, ArH), 6.98 (d, J=9.0 Hz, 2H, ArH), 

7.07 (dd, J=8.5, 2.4 Hz, 1H, ArH), 7.24 (d, J=8.5 Hz, 1H, ArH), 7.30 (d, J=2.4 Hz, 1H, ArH), 

7.35 (dd, J=2.3, 1.9 Hz, 1H, ArH), 7.40 (dd, J=2.4, 1.3 Hz, 1H, ArH), 7.67 (dd, J=1.8, 1.3 Hz, 1H 

ArH), 7.91 (d, J=8.9 Hz, 2H, ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 67.4, 70.5, 114.1, 

114.9, 115.7, 116.0, 116.7, 117.8, 120.9, 121.3, 121.6, 123.5, 125.2, 128.2, 130.2, 131.5, 135.7, 

141.2, 148.2, 150.9, 156.2, 159.2, 163.8, 175.0, 192.4; HRMS (ESI): m/z 564.0582 [M+H]+ 

(Calculated for C29H20Cl2NO7: 564.0617); m.p. 165-168° C. 
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Potassium 2-(4-{2-[5-chloro-2-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}-3-methyl-

phenoxy)acetate (8d) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 2.38 (s, 3H, CH3), 4.21 (s, 2H, 

CH2), 5.50 (s, 2H, CH2), 6.66-6.71 (m, 2H, ArH), 7.05 (dd, J=8.6, 2.4 Hz, 1H, ArH), 7.22-7.25 

(m, 2H, ArH), 7.38 (dd, J=2.3, 1.9 Hz, 1H, ArH), 7.42 (dd, J=2.3, 1.3 Hz, 1H, ArH), 7.66 (dd, 

J=1.8, 1.3 Hz, 1H, ArH), 7.79 (d, J=8.7 Hz, 1H, ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 

20.8, 66.4, 71.2, 111.2, 114.0, 114.7, 116.7, 117.8, 118.0, 120.9, 121.4, 123.5, 125.2, 126.4, 

131.4, 131.5, 135.6, 141.2, 142.4, 150.9, 159.2, 161.8, 173.7, 195.0; HRMS (ESI): m/z 486.0534 

[M+H]+ (Calculated for C24H18Cl2NO6: 486.0511); m.p. 100-101° C. 

Potassium 2-(4-{2-[5-chloro-2-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}-2-methyl-

phenoxy)acetate (8e) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 2.16 (s, 3H, CH3), 4.16 (s, 2H, 

CH2), 5.54 (s, 2H, CH2), 6.72 (d, J=8.6 Hz, 1H, ArH), 7.06 (d, J=9.0 Hz, 1H, ArH), 7.26 (dd, 

J=8.9, 2.6 Hz, 1H, ArH), 7.35 (d, J=2.6 Hz, 1H, ArH), 7.39 (dd, J=2.2, 2.0 Hz, 1H, ArH), 7.43 

(dd, J=2.3, 1.3 Hz, 1H, ArH), 7.67-7.71 (m, 3H, ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 

15.2, 67.3, 110.4, 114.1, 115.5, 116.7, 118.0, 121.0, 122.6, 125.4, 125.9, 126.3, 126.5, 127.3, 

127.9, 130.1, 135.7, 142.9, 149.3, 159.0, 162.0, 174.4, 192.8; HRMS (ESI): m/z 486.0762 

[M+H]+ (Calculated for C24H18Cl2NO6: 486.0511); m.p. 117-118° C. 

Potassium 2-[4-(4-{2-[4-chloro-2-(3-chloro-5-cyanophenoxy)phenoxy]acetyl}phenoxy) 

phenoxy]acetate (8f) 1H NMR (700 MHz) (DMSO-d6) δ (ppm): 4.02 (s, 2H, CH2), 5.57 (s, 2H, 

CH2), 6.82 (d, J=9.0 Hz, 2H, ArH), 6.95 (d, J=8.9 Hz, 2H, ArH), 6.98 (d, J=9.0 Hz, 2H, ArH), 

7.12 (d, J=9.0 Hz, 1H, ArH), 7.27 (dd, J=8.9, 2.6 Hz, 1H, ArH), 7.36 (d, J=2.6 Hz, 1H, ArH), 

7.37 (dd, J=2.3, 2.0 Hz, 1H, ArH), 7.42 (dd, J=2.3, 1.3 Hz, 1H, ArH), 7.69 (dd, J=1.7, 1.4 Hz, 1H 

ArH), 7.90 (d, J=8.9 Hz, 2H, ArH); 13C NMR (125 MHz, CD3OD) δ (ppm): 67.4, 114.1, 115.4, 

115.7, 116.0, 116.6, 117.9, 120.9, 121.3, 122.7, 125.4, 126.0, 126.3, 128.2, 130.2, 135.7, 142.8, 
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148.2, 149.2, 156.2, 159.0, 163.8, 175.0, 192.6; HRMS (ESI): m/z 564.0907 [M+H]+ (Calculated 

for C29H20Cl2NO7: 564.0617); m.p. 151-153° C. 
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Figure S1. Structures of reference ligands from crystallographic structures used for receptor 

preparation for molecular docking.  
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Table S1. Mean docking scores for phenacyl substituted analogues of 7a (core 1) and 8a (core 2). 

 

 Structure Core 1 Core2 

1 

 

-14.94 -14.85 

2 

 

-14.97 -14.89 

3 

 

-14.61 -14.15 

4 

 

-15.14 -15.30 
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5 

 

-14.79 -14.41 

6 

 

-14.83 -14.24 

7 

 

-15.70 -15.14 

8 

 

-17.07 -16.60 

9 

 

-14.55 -14.71 

10 

 

-14.74 -14.60 
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11 

 

-13.68 -13.84 

12 

 

-13.38 -13.39 

13 

 

-14.61 -14.89 

14 

 

-14.47 -14.94 

15 

 

-15.09 -14.94 
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16 

 

-14.25 -13.67 

17 

 

-15.03 -14.79 

18 

 

-14.53 -14.83 

19 

 

-13.25 -13.30 

20 

 

-14.67 -14.79 
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21 

 

-15.11 -15.11 

22 

 

-14.84 -14.64 

23 

 

-14.41 -13.26 

24 

 

-12.14 -12.42 

25 

 

-15.00 -14.99 
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Table S2. Best docking scores of 7a analogues for individual receptors. Compound numeration 

as in Table S1 (core 1). 

Entry 3C6T 3DRP 4H4M 2YNG 

1 -14.82 -15.31 -14.69 -14.93 

2 -14.92 -15.48 -14.25 -15.22 

3 -13.22 -15.53 -14.04 -15.65 

4 -15.12 -15.48 -14.72 -15.26 

5 -15.50 -15.42 -14.03 -14.21 

6 -14.93 -14.77 -14.49 -15.12 

7 -16.14 -15.80 -14.68 -16.17 

8 -19.62 -14.90 -18.42 -15.33 

9 -13.98 -15.50 -14.09 -14.65 

10 -13.38 -15.78 -14.44 -15.34 

11 -13.50 -12.96 -14.02 -14.24 

12 -11.90 -12.80 -14.18 -14.66 

13 -14.16 -14.68 -14.75 -14.84 

14 -13.86 -15.34 -13.64 -15.03 

15 -14.97 -15.37 -14.81 -15.24 

16 -14.69 -13.70 -13.96 -14.66 

17 -15.21 -15.27 -14.33 -15.30 

18 -14.79 -14.69 -13.75 -14.88 

19 -13.03 -13.56 -12.97 -13.44 
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20 -14.94 -15.13 -14.18 -14.43 

21 -14.86 -15.74 -14.38 -15.45 

22 -14.83 -14.85 -14.51 -15.19 

23 -14.32 -14.40 -13.76 -15.16 

24 -11.70 -11.93 -12.39 -12.56 

25 -15.28 -15.39 -14.25 -15.09 
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Table S3. Best docking scores of 8a analogues for individual receptors. Compound numeration 

as in Table S1 (core 2). 

Entry 3C6T 3DRP 4H4M 2YNG 

1 -14.93 -14.88 -14.58 -15.00 

2 -14.86 -14.87 -14.47 -15.36 

3 -13.23 -13.23 -14.95 -15.17 

4 -15.39 -15.35 -14.86 -15.61 

5 -15.16 -15.05 -13.46 -13.98 

6 -15.09 -14.27 -14.27 -13.34 

7 -16.64 -13.95 -14.09 -15.90 

8 -18.40 -14.83 -18.09 -15.08 

9 -14.93 -13.04 -15.34 -15.55 

10 -15.16 -14.75 -13.84 -14.66 

11 -13.50 -14.56 -14.21 -13.10 

12 -12.72 -12.05 -14.11 -14.67 

13 -15.59 -14.45 -14.73 -14.79 

14 -14.73 -14.96 -14.73 -15.34 

15 -14.77 -15.10 -14.50 -15.39 

16 -13.66 -13.45 -13.41 -14.16 

17 -15.45 -14.83 -13.57 -15.31 

18 -15.11 -14.69 -14.60 -14.92 

19 -13.28 -13.20 -13.58 -13.14 
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20 -15.45 -14.70 -14.30 -14.71 

21 -15.37 -15.14 -15.09 -14.84 

22 -15.53 -14.81 -12.98 -15.24 

23 -15.30 -12.86 -14.11 -10.77 

24 -12.81 -12.38 -13.44 -11.05 

25 -15.20 -14.64 -14.98 -15.16 
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Table S4. Best docking scores for  compounds 1-5, 7a-g and 8a-f for individual receptors. 

Compounds 1-5 are docked to receptors from their native PBD structures. 

Compound 3C6T 3DRP 4H4M 2YNG 

1 - - -16.21 - 

2 -14.35* 

3 -14.83 - - - 

4 - -12.99 - - 

5 - - - -14.97 

7a -14.82 -15.31 -14.69 -14.93 

7b -14.54 -14.86 -14.36 -14.48 

7c -14.86 -14.82 -14.74 -14.62 

7d -14.40 -14.66 -14.31 -14.20 

7e -19.62 -14.90 -18.42 -15.33 

7f -14.92 -15.48 -14.25 -15.22 

7g -15.12 -15.48 -14.72 -15.26 

8a -14.93 -14.88 -14.58 -15.00 

8b -14.69 -14.58 -14.69 -14.98 

8c -18.40 -14.83 -18.09 -15.08 

8d -14.86 -14.87 -14.47 -15.36 

8e -15.39 -15.35 -14.86 -15.61 

8f -19.52 -14.74 -16.91 -15.18 

* Docked to 4NCG receptor 
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Table S5. Calculated octanol/water partition coefficientsa 

Compound logDb 

7a 1.57 

7b 2.32 

7c 1.57 

7d 0.97 

7e 3.05 

7f 2.11 

7g 2.11 

8a 1.57 

8b 1.57 

8c 3.05 

8d 2.11 

8e 2.11 

8f 3.05 

NVP 2.49 

RPV 5.47 

a Computed using Marvin Sketch5 with default weighted method 

b pH = 7.4, NaCl concentration = 0.14 mmol/L 
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