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3-{[(4-chlorophenoxy)acetyl]amino}benzoic acid (3b): 1H NMR (400 MHz, DMSO-

d6) δ 12.99 (bs, 1H), 10.29 (s, 1H), 8.29 (s, 1H), 7.87 (d, 1H, J=3.8 Hz), 7.67 (d, 1H, 

J=3.8 Hz), 7.46 (t, 1H, J=7.7), 7.37 (d, 2H, J=4.6 Hz), 7.04 (d, 2H, J=4.2 Hz), 4.74 (s, 

2H);  Anal. Calcd for C15H12ClNO4: C, H, N. 

 

4-{[(4-chlorophenoxy)acetyl]amino}benzoic acid (3c): 1H NMR (400 MHz, DMSO-

d6) δ 12.72 (bs, 1H), 10.42 (s, 1H), 7.91 (d, 2H, J=9.1 Hz), 7.76 (d, 2H, J=9.1 Hz), 7.36 

(d, 2H, J=9.1 Hz), 7.03 (d, 2H, J=9.1 Hz), 4.76 (s, 2H);  HRMS: calcd for C15H12ClNO4 

+ H+, 306.05276; found (ESI+, [M+H]1+), 306.0526. 

 

methyl 2-{[(4-chlorophenoxy)acetyl]amino}benzoate (3d): 1H NMR (400 MHz, 

DMSO-d6) δ 11.67 (s, 1H), 8.61 (d, 1H, J=4.2 Hz), 8.01 (d, 1H, J=4.2 Hz), 7.67 (t, 1H, 
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J=7.7), 7.42 (d, 2H, J=4.5), 7.23 (t, 1H, J=7.7 Hz), 7.13 (d, 2H, J=4.3 Hz), 4.76 (s, 2H), 

3.90 (s, 3H);  Anal. Calcd for C16H14ClNO4: C, H, N. 

 

2-[2-(4-Bromo-phenoxy)-acetylamino]-benzoic (3e): 1H NMR (400 MHz, DMSO-d6) 

δ 15.01 (bs, 1H), 8.51 (d, 1H, J=8.0 Hz), 7.96 (d, 1H, J=6.8 Hz), 7.47 (m, 3H), 7.26 (t, 

1H, J=7.6), 7.06 (m, 2H), 6.96 (t, 1H, J=7.4 Hz), 4.62 (s, 2H);  HRMS: calcd for 

C15H12BrNO4 + H+, 350.00225; found (ESI-FTMS, [M+H]1+), 350.00201. 

 

2-[2-(3-Bromo-phenoxy)-acetylamino]-benzoic acid (3f): 1H NMR (400 MHz, DMSO-

d6) δ 13.83 (bs, 1H), 12.17 (s, 1H), 8.69 (d, 1H, J=8.4 Hz), 8.03 (d, 1H, J=8.0 Hz), 7.64 

(t, 1H, J=8.2), 7.32 (m, 2H), 7.21 (m, 2H), 7.11 (d, 1H, J=8.2 Hz), 4.78 (s, 2H);  HRMS: 

calcd for C15H12BrNO4 - H+, 347.98769; found (ESI-, [M-H]-), 347.98771; Anal. Calcd 

for C15H12BrNO4: C, H, N. 

 

2-(2-Phenoxy-acetylamino)-benzoic acid (3g): 1H NMR (400 MHz, DMSO-d6) δ 

13.80 (bs, 1H), 12.20 (s, 1H), 8.71 (d, 1H, J=8.6 Hz), 8.03 (d, 1H, J=8.0 Hz), 7.64 (t, 1H, 

J=6.8), 7.35 (m, 2H), 7.20 (t, 1H, J=6.3 Hz ), 7.09 (d, 1H, J=8.7 Hz), 7.02 (t, 2H, J=7.3 

Hz), 4.74 (s, 2H);  HRMS: calcd for C15H13NO4 + H+, 272.09173; found (ESI-FTMS, 

[M+H]1+), 272.09079. 

 

2-[2-(4-Chloro-phenoxy)-2-methyl-propionylamino]-benzoic acid (3h): 1H NMR 

(400 MHz, DMSO-d6) δ 13.68 (bs, 1H), 12.29 (s, 1H), 8.67 (d, 1H, J=7.5 Hz), 8.00 (d, 

1H, J=8.3 Hz), 7.63 (t, 1H, J=7.3), 7.36 (d, 2H, J=9.2), 7.19 (t, 1H, J=7.4 Hz ), 7.05 (d, 
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2H, J=7.0 Hz), 1.54 (s, 6H);  HRMS: calcd for C17H16ClNO4 + Na+, 356.06600; found 

(ESI-FTMS, [M+Na]1+), 356.06436. 

 

2-[2-(4-Cyano-phenoxy)-acetylamino]-benzoic acid (3i): 1H NMR (400 MHz, DMSO-

d6) δ 13.58 (bs, 1H), 12.18 (s, 1H), 8.68 (d, 1H, J=8.2 Hz), 8.03 (d, 1H, J=8.2 Hz), 7.86 

(d, 2H, J=8.4), 7.64 (t, 1H, J=7.1), 7.25 (d, 2H, J=8.2 Hz ), 7.20 (t, 1H, J=6.9 Hz), 4.87 

(s, 2H);  HRMS: calcd for C16H12N2O4 + H+, 297.08698; found (ESI-FTMS, [M+H]1+), 

297.08606. 

 

2-[2-(4-Fluoro-phenoxy)-acetylamino]-benzoic acid (3j): 1H NMR (400 MHz, DMSO-

d6) δ 12.21 (bs, 1H), 8.69 (d, 1H, J=8.1 Hz), 8.02 (d, 1H, J=7.9 Hz), 7.63 (t, 1H, J=9.4), 

7.19 (m, 3H), 7.11 (m, 3H), 4.72 (s, 2H);  Anal. Calcd for C15H12FNO4: C, 62.28; H, 

4.18; N, 4.84: C, H, N. 

 

2-[2-(4-Methoxy-phenoxy)-acetylamino]-benzoic acid (3k): 1H NMR (400 MHz, 

DMSO-d6) δ 13.78 (bs, 1H), 12.17 (s, 1H), 8.71 (d, 1H, J=8.0 Hz), 8.02 (d, 1H, J=8.0 

Hz), 7.63 (t, 1H, J=7.4), 7.19 (t, 1H, J=7.4), 7.03 (m, 2H), 6.91 (m, 2H), 4.58 (s, 2H), 

3.48 (s, 3H);  HRMS: calcd for C16H15NO5 + H+, 302.10230; found (ESI-FTMS, 

[M+H]1+), 302.10122. 

 

(2-Acetyl-4-chloro-phenoxy)-acetic acid (8d):  

(2-Acetyl-4-chloro-phenoxy)-acetic acid ethyl ester: 1H NMR (400 MHz, DMSO-d6) δ 

7.56 (dd, 1H, J=8.7, 2.7 Hz), 7.53 (d, 1H, J=2.7 Hz), 7.17 (d, 1H, J=8.8 Hz), 4.97 (s, 2H), 
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4.18 (q, 2H, J=7.1 Hz), 2.61 (s, 3H), 1.22 (t, 3H, J=7.2 Hz); Anal. Calcd for 

C12H13ClO4: C, H, N. 

1H NMR (400 MHz, DMSO-d6) δ 13.2 (s, 1H), 7.56 (dd, 1H, J=8.7, 2.8 Hz), 

7.53 (d, 1H, J=2.8 Hz), 7.15 (d, 1H, J=8.9 Hz), 4.87 (s, 2H), 2.61 (s, 3H); Anal. Calcd for 

C10H9ClO4: C, H, N. 

 

(2-Acetyl-5-chloro-phenoxy)-acetic acid (8e):   

(2-Acetyl-5-chloro-phenoxy)-acetic acid ethyl ester: 1H NMR (400 MHz, DMSO-d6) δ 

7.60 (d, 1H, J=8.3 Hz), 7.28 (d, 1H, J=1.8 Hz), 7.13 (dd, 1H, J=8.5, 2.0 Hz), 5.02 (s, 2H), 

4.20 (q, 2H, J=6.8 Hz), 2.60 (s, 3H), 1.23 (t, 3H, J=6.8 Hz); Anal. Calcd for 

C12H13ClO4: C, H, N. 

1H NMR (400 MHz, DMSO-d6) δ13.2 (s, 1H), 7.60 (d, 1H, J=8.4 Hz), 7.24 (d, 

1H, J=2.0 Hz), 7.11 (dd, 1H, J=8.4, 2.0 Hz), 4.92 (s, 2H), 2.60 (s, 3H); Anal. Calcd for 

C10H9ClO4: C, H, N. 

 

(2-Acetyl-4-methyl-phenoxy)-acetic acid (8f):   

(2-Acetyl-4-methyl-phenoxy)-acetic acid ethyl ester: 1H NMR (400 MHz, DMSO-d6) δ 

7.38 (d, 1H, J=2.3 Hz), 7.31 (dd, 1H, J=8.3, 2.1 Hz), 6.99 (d, 1H, J=8.5 Hz), 4.90 (s, 2H), 

4.18 (q, 2H, J=6.9 Hz), 2.59 (s, 3H), 2.26 (s, 3H), 1.22 (t, 3H, J=6.9 Hz); Anal. Calcd for 

C13H16O4: C, H, N.  
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1H NMR (400 MHz, DMSO-d6) δ13.08 (s, 1H), 7.37 (s, 1H), 7.30 (d, 1H, J=8.7 

Hz), 6.98 (d, 1H, J=8.7 Hz), 4.80 (s, 2H), 2.59 (s, 3H), 2.25 (s, 3H); Anal. Calcd for 

C11H12O4: C, 63.45; H, 5.81. Found: C, 62.35; H, 5.77.  

 

(2-Acetyl-4-fluoro-phenoxy)-acetic acid (8g):  

(2-Acetyl-4-fluoro-phenoxy)-acetic acid ethyl ester: 1H NMR (400 MHz, DMSO-d6) δ 

7.42-7.32 (m, 2H), 7.17 (dd, 1H, J=9.2, 4.0 Hz), 4.94 (s, 2H), 4.18 (q, 2H, J=7.2 Hz), 

2.63 (s, 3H), 1.22 (t, 3H, J=7.2 Hz); Anal. Calcd for C12H13FO4: C, H, N. 

1H NMR (400 MHz, DMSO-d6) δ 13.15 (s, 1H), 7.42-7.30 (m, 2H), 7.15 (dd, 

1H, J=9.5, 3.9 Hz), 4.84 (s, 2H), 2.62 (s, 3H); Anal. Calcd for C10H9FO4: C, H. 

 

(2,4,5-trifluorophenoxy)acetic acid (8i):   

(2,4,5-trifluorophenoxy)acetic acid t-butyl ester: 1H NMR (400 MHz, CDCl3) δ 6.98 (td, 

J=10.26, 7.43 Hz, 1 H) 6.81 (dt, J=11.14, 7.65 Hz, 1 H) 4.54 (s, 2 H) 1.48 (s, 9 H).  

1H NMR (400 MHz, DMSO-D6) δ 13.15 (s, 1 H) 7.60 (td, J=10.89, 7.68 Hz, 1 H) 

7.40 (dt, J=12.34, 7.93 Hz, 1 H) 4.80 (s, 2 H); MS (ESI) m/z 205.11 

 

(2-bromo-4-chloro-5-methylphenoxy)acetic acid (8j):  

(2-bromo-4-chloro-5-methylphenoxy)acetic acid t-butyl ester: 1H NMR (400 MHz, 

CDCl3) δ 7.52 (s, 1 H), 6.65 (s, 1 H), 4.56 (s, 2 H), 2.30 (s, 3 H), 1.48 (s, 9 H).  

1H NMR (400 MHz, DMSO-D6) δ 13.12 (s, 1 H) 7.64 (s, 1 H) 7.07 (s, 1 H) 4.78 - 

4.83 (m, 2 H) 2.25 - 2.31 (m, 3 H); Anal. Calcd for C9H8BrClO3: C, H, N.  
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 (2-Acetyl-5-chloro-4-fluoro-phenoxy)-acetic acid (8l):  

1-(5-Chloro-4-fluoro-2-hydroxy-phenyl)-ethanone: 1H NMR (400 MHz, DMSO-d6) 

δ 12.20 (s, 1H), 8.07 (d, 1H, J=8.7 Hz), 7.06 (d, 1H, J=11.1 Hz), 2.63 (s, 3H); Anal. 

Calcd for C8H6ClFO2: C, H. 

(2-Acetyl-5-chloro-4-fluoro-phenoxy)-acetic acid ethyl ester: 1H NMR (400 MHz, 

DMSO-d6) δ 7.74 (d, 1H, J=8.8 Hz), 7.39 (d, 1H, J=11.6 Hz), 5.01 (s, 2H), 4.20 (q, 2H, 

J=7.2 Hz), 2.61 (s, 3H), 1.23 (t, 3H, J=7.2 Hz); Anal. Calcd for C12H12ClFO4: C, H.  

1H NMR (400 MHz, DMSO-d6) δ 7.73 (d, 1H, J=8.8 Hz), 7.36 (d, 1H, J=11.3 

Hz), 4.91 (s, 2H), 2.61 (s, 3H); Anal. Calcd for C10H8ClFO4: C, H. 

 

(2-Acetyl-4-chloro-5-methyl-phenoxy)-acetic acid (8m):  

(2-Acetyl-4-chloro-5-methyl-phenoxy)-acetic acid ethyl ester: 1H NMR (400 MHz, 

DMSO-d6) δ 7.56 (s, 1H), 7.21 (s, 1H), 4.95 (s, 2H), 4.19 (q, 2H, J=7.0 Hz), 2.60 (s, 3H), 

2.34, (s, 3H), 1.22 (t, 3H, J=7.2 Hz); Anal. Calcd for C13H15ClO4: C, H, N.  

1H NMR (400 MHz, DMSO-d6) δ 13.17 (s, 1H), 7.55 (s, 1H), 7.19 (s, 1H), 4.86 

(s, 2H), 2.60 (s, 3H), 2.34 (s, 3H); Anal. Calcd for C11H11ClO4: C, H, N. 

 

 

2-{[(4-chloro-2-methoxyphenoxy)acetyl]amino}benzoic acid (12b): 1H NMR (DMSO-
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d6): δ 13.61 (bs, 1 H) 11.89 (s, 1 H) 8.65 (d, J=7.55 Hz, 1 H) 8.00 (dd, J=7.81, 1.51 Hz, 1 

H) 7.60 - 7.68 (m, 1 H) 7.14 - 7.23 (m, 1 H) 7.04 - 7.12 (m, 2 H) 6.93 (dd, J=8.56, 2.52 

Hz, 1 H) 4.70 (s, 2 H) 3.84 (s, 3 H); Anal. Calcd for C16H14ClNO5: C, H, N. 

 

2-{[(2,4-dichlorophenoxy)acetyl]amino}benzoic acid (12c): 1H NMR (DMSO-d6): δ  

13.67 (bs, 1 H) 11.82 (s, 1 H) 8.65 (d, J=7.55 Hz, 1 H)  8.00 (dd, J=7.93, 1.64 Hz, 1 H) 

7.63 (m, 2 H) 7.39 (dd, J=8.94, 2.64 Hz, 1 H) 7.16 - 7.24 (m, 2 H) 4.89 (s, 2 H); HRMS: 

calcd for C15H11Cl2NO4 + H+, 340.01379; found (ESI-FTMS, [M+H]1+), 340.01244. 

2-[2-(2-Acetyl-4-chloro-phenoxy)-acetylamino]-benzoic acid (12d): 1H NMR (400 

MHz, DMSO-d6) δ13.68 (bs, 1H), 11.89 (s, 1H), 8.63 (d, 1H, J=8.0 Hz), 7.99 (d, 1H, 

J=7.2 Hz), 7.66-7.55 (m, 3H), 7.26-7.14 (m, 2H), 4.96 (s, 2H), 2.67 (s, 3H); Anal. Calcd 

for C17H14ClNO5: C, H, N. 

2-[2-(2-Acetyl-5-chloro-phenoxy)-acetylamino]-benzoic acid (12e): 1H NMR (400 

MHz, DMSO-d6) δ13.69 (bs, 1H), 11.82 (s, 1H), 8.62 (d, 1H, J=8.4 Hz), 8.00 (dd, 1H, 

J=7.9, 1.6 Hz), 7.67 (d, 1H, J=8.8 Hz), 7.64 (t, 1H, J=7.9 Hz), 7.35 (d, 1H, J=2.0 Hz), 

7.20 (t, 1H, J=7.7 Hz), 7.18 (dd, 1H, J=8.3, 2.2 Hz), 5.02 (s, 2H), 2.65 (s, 3H); Anal. 

Calcd for C17H14ClNO5: C, H, N. 

2-[2-(2-Acetyl-4-methyl-phenoxy)-acetylamino]-benzoic acid (12f): 1H NMR (400 

MHz, DMSO-d6) δ 13.68 (bs, 1H), 11.87 (s, 1H), 8.65 (dd, 1H, J=8.4, 0.8 Hz), 7.99 (dd, 

1H, J=8.0, 1.7 Hz), 7.63 (td, 1H, J=7.9, 1.6 Hz), 7.45 (d, 1H, J=2.0 Hz), 7.34 (dd, 1H, 
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J=8.4, 2.1 Hz), 7.19 (td, 1H, J=7.7, 1.0 Hz), 7.06 (d, 1H, J=8.6 Hz), 4.88 (s, 2H), 2.65 (s, 

3H), 2.27 (s, 3H); Anal. Calcd for C18H17NO5: C, H, N. 

2-[2-(2-Acetyl-4-fluoro-phenoxy)-acetylamino]-benzoic acid (12g): 1H NMR (400 

MHz, DMSO-d6) δ13.69 (bs, 1H), 11.92 (s, 1H), 8.64 (dd, 1H, J=8.5, 0.8 Hz), 7.99 (dd, 

1H, J=8.0, 1.5 Hz), 7.63 (td, 1H, J=7.9, 1.7 Hz), 7.44-7.38 (m, 2H), 7.24 (dd, 1H, J=9.5, 

4.5 Hz), 7.19 (td, 1H, J=7.7, 1.2 Hz), 4.93 (s, 2H), 2.68 (s, 3H); Anal. Calcd for 

C17H14FNO5: C, H, N. 

 

2-{[(2,4,5-trichlorophenoxy)acetyl]amino}benzoic acid (12h): 1H NMR (400 MHz, 

DMSO-d6): δ 13.68 (bs, 1 H) 11.77 (s, 1 H) 8.63 (d, J=7.55 Hz, 1 H) 8.01 (dd, J=7.93, 

1.64 Hz, 1 H) 7.88 (s, 1 H) 7.59 - 7.67 (m, 1 H) 7.57 (s, 1 H) 7.18 - 7.25 (m, 1 H) 4.96 (s, 

2 H); Anal. Calcd for C15H10Cl3NO4: C, H, N.  

 

2-{[(2,4,5-trifluorophenoxy)acetyl]amino}benzoic acid (12i): 1H NMR (400 MHz, 

DMSO-D6) δ 13.73 (bs, 1 H) 11.98 (s, 1 H) 8.67 (d, J=7.55 Hz, 1 H)  8.02 (dd, J=7.93, 

1.64 Hz, 1 H) 7.61 - 7.70 (m, 2 H) 7.54 (dt, J=12.15, 7.90 Hz, 1 H) 7.18 - 7.24 (m, 1 H) 

4.86 (s, 2 H); Anal. Calcd for C15H10F3NO4: C, H, N.  

 

2-{[(2-bromo-4-chloro-5-methylphenoxy)acetyl]amino}benzoic acid (12j): 1H NMR 

(DMSO-d6): δ 13.65 (bs, 1 H) 11.75 (s, 1 H) 8.63 (d, J=7.55 Hz, 1 H) 8.00 (dd, J=7.93, 

1.64 Hz, 1 H) 7.69 (s, 1 H) 7.60 - 7.65 (m, 1 H) 7.18 - 7.24 (m, 2 H) 4.87 (s, 2 H) 2.28 (s, 

3 H); Anal. Calcd for C16H13BrClNO4: C, H, N. 



                                                                    S 9

2-[2-(2-Acetyl-4-chloro-5-fluoro-phenoxy)-acetylamino]-benzoic acid (12k): 1H 

NMR (400 MHz, DMSO-d6) δ 13.69 (bs, 1H), 11.79 (s, 1H), 8.62 (dd, 1H, J=8.5, 0.9 

Hz), 8.00 (dd, 1H, J=7.9, 1.4 Hz), 7.64 (td, 1H, J=7.9, 1.6 Hz), 7.62 (d, 1H, J=9.5 Hz), 

7.57 (d, 1H, J=5.9 Hz), 7.21 (td, 1H, J=7.6, 1.1 Hz), 5.01 (s, 2H), 2.66 (s, 3H); Anal. 

Calcd for C17H13ClFNO5: C, H, N. 

2-[2-(2-Acetyl-5-chloro-4-fluoro-phenoxy)-acetylamino]-benzoic acid (12l): 1H NMR 

(400 MHz, DMSO-d6) δ 13.78 (bs, 1H), 11.76 (s, 1H), 8.60 (d, 1H, J=8.5 Hz), 8.00 (dd, 

1H, J=7.9, 1.6 Hz), 7.80 (d, 1H, J=8.8 Hz), 7.64 (td, 1H, J=7.8, 1.5 Hz), 7.46 (d, 1H, 

J=11.4 Hz), 7.21 (td, 1H, J=7.7, 1.1 Hz), 5.02 (s, 2H), 2.66 (s, 3H); Anal. Calcd for 

C17H13ClFNO5: C, H, N. 

2-[2-(2-Acetyl-4-chloro-5-methyl-phenoxy)-acetylamino]-benzoic acid (12m): 1H 

NMR (400 MHz, DMSO-d6) δ 13.69 (bs, 1H), 11.83 (s, 1H), 8.64 (dd, 1H, J=8.4, 0.8 

Hz), 7.99 (dd, 1H, J=8.0, 1.7 Hz), 7.64 (td, 1H, J=7.9, 1.7 Hz), 7.63 (s, 1H), 7.28 (s, 1H), 

7.20 (td, 1H, J=7.7, 1.2 Hz), 4.96 (s, 2H), 2.66 (s, 3H), 2.35 (s, 3H); Anal. Calcd for 

C18H16ClNO5: C, H, N.  

 

 

1-(2-Amino-5-chlorophenyl)propan-1-one (7b):  1H NMR (400 MHz, DMSO-d6) 

δ 7.75 (d, 1H, J=2.5 Hz), 7.28 (m, 2H), 7.00 (d, 1H, J=8.4 Hz), 6.79 (d, 1H, J=9.0 Hz), 

6.54 (d, 1H, J=8.7 Hz), 2.97 (q, 2H, J=7.9 Hz), 1.04 (t, 3H, J=6.9 Hz); Anal. Calcd for 

C9H10ClNO: C, H, N. 
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1-(2-Amino-5-bromo-phenyl)-ethanone (7c):  1H NMR (400 MHz, CDCl3): δ 7.80 (d, 

1H, J=2.3 Hz), 7.32 (dd, 1H, J=8.8, 2.3 Hz), 6.55 (d, 1H, J=8.8 Hz), 6.29 (s, 2H) 2.56 (s, 

3H);Anal. Calcd for C8H8BrNO: C, H, N. 

 

1-(2-Amino-5-chloro-4-methylphenyl)ethanone (7d):  1H NMR (400 MHz, CDCl3) δ 

7.64 (s, 1H), 6.53 (s, 1H), 6.18 (s, 2H), 2.53 (s, 3H), 2.35 (s, 3H); Anal. Calcd for 

C9H10ClNO: C, H, N. 

 

1-(2-Amino-4-chloro-5-methylphenyl)ethanone (7e):  1H NMR (400 MHz, CDCl3) δ 

7.53 (s, 1H), 6.69 (s, 1H), 6.14 (s, 2H), 2.55 (s, 3H), 2.28 (s, 3H); Anal. Calcd for 

C9H10ClNO: C, H, N. 

 

1-(2-Amino-4,5-dichloro-phenyl)-ethanone (7f):   1H NMR (400 MHz, DMSO-d6) 

δ 7.92 (s, 1H), 7.39 (s, 2H), 7.02 (s, 1H), 2.52 (s, 3H); Anal. Calcd for C8H7Cl2NO: C, 

H, N. 

 

1-(2-Amino-5-fluoro-4-methylphenyl)ethanone (7g):   1H NMR (400 MHz, CDCl3) δ 

7.30 (d, 1H, J=10.6 Hz), 6.45 (d, 1H, J=6.5 Hz), 6.05 (s, 2H), 2.52 (s, 3H), 2.22 (d, 3H, 

J=1.0 Hz); Anal. Calcd for C9H10FNO: C, H, N. 
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1-(2-Amino-5-chloro-4-fluorophenyl)ethanone (7h):  1H NMR (400 MHz, CDCl3) δ 

7.73 (d, 1H, J=8.1 Hz), 6.41 (d, 3H, J=10.8 Hz), 2.54 (s, 3H); Anal. Calcd for 

C8H7ClFNO: C, H, N. 

 

1-(2-Amino-4-chloro-5-fluorophenyl)ethanone (7i):  1H NMR (400 MHz, CDCl3) δ 

7.45 (d, 1H, J=9.8 Hz), 6.70 (d, 1H, J=6.2 Hz),  6.17 (s, 2H), 2.53 (s, 3H); Anal. Calcd 

for C8H7ClFNO: C, H, N. 

 

1-(2-Amino-4-bromo-5-fluorophenyl)ethanone (7j):   1H NMR (400 MHz, CDCl3): δ 

7.43 (d, 1H, J=9.6 Hz), 6.88 (d, 1H, J=5.8 Hz), 6.15 (s, 2H), 2.54 (s, 3H);  Anal. Calcd 

for C8H7BrFNO: C, H, N. 

 

1-(2-amino-5-bromo-4-chlorophenyl)ethanone (7k):  1H NMR (400 MHz, DMSO-d6) 

δ 8.02 (s, 1H), 7.40 (bs, 2H), 7.03 (s, 1H), 2.52 (s, 3H); Anal. Calcd for C8H7BrClNO: C, 

H, N. 

 

1-(2-Amino-5-chloro-4-ethyl-phenyl)-ethanone (7l):  1H NMR (400 MHz, CDCl3) 

δ 7.70 (s, 1H), 7.22 (s, 2H), 6.71 (s, 1H), 2.58 (q, 2H, J=7.5 Hz), 2.49 (s, 3H), 1.15 (t, 3H, 

J=7.6 Hz); Anal. Calcd for C10H12ClNO: C, H, N. 

 

2-Acetyl-4,5-dimethylaniline (7m): 1H NMR (400 MHz, DMSO-d6): δ 7.46 (s, 1 H), 

6.93 (s, 2 H), 6.53 (s, 1 H), 2.45 (s, 3 H), 2.12 (s, 3 H), 2.11 (s, 3 H);  Anal. Calcd for 

C10H13NO*0.2CH3CO2C2H5: C, H, N. 
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N-(4-chloro-2-propionylphenyl)glycine (10b):  

(2-propionyl-4-chloro-phenylamino)-acetic acid ethyl ester: 1H NMR (400 MHz, 

DMSO-d6) δ 9.03 (t, 1H, J=6.0 Hz), 7.87(d, 1H, J=1.6 Hz), 7.40 (dd, 1H, J=2.5 Hz), 

6.69 (d, 1H, J=9.1 Hz), 4.15 (m, 4H), 3.03 (q, 2H, J=7.1 Hz), 1.21 (t, 3H, J=6.9 Hz),  

1.06 (t, 3H, J=7.4 Hz); Anal. Calcd for C13H16ClNO3: C, H, N. 

1H NMR (400 MHz, DMSO-d6) δ 12.92 (s, 1H), 9.02 (t, 1H, J=5.2 Hz), 7.87(d, 

1H, J=2.7 Hz), 7.40 (dd, 1H, J=2.7 Hz), 6.68 (d, 1H, J=9.2 Hz), 4.01 (d, 2H, J=5.1 Hz ), 

3.02 (q, 2H, J=7.2 Hz), 1.06 (t, 3H, J=7.2 Hz); Anal. Calcd for C11H12ClNO3: C, 54.67; 

H, 5.00; N, 5.80. Found: C, 53.16; H, 5.29; N, 5.58. 

N-(2-Acetyl-4-bromophenyl)glycine (10c):   

(2-Acetyl-4-bromo-phenylamino)-acetic acid ethyl ester: 1H NMR (400 MHz, CDCl3): δ 

9.22 (s, 1H), 7.86 (d, 1H, J=2.0 Hz,), 7.42 (dd, 1H, J=8.8, 2.0 Hz,), 6.46 (d, 1H, J=8.8 

Hz), 4.25 (q, 2H, J=7.1 Hz), 3.98 (d, 2H, J=5.5 Hz), 2.55 - 2.63 (m, 3H), 1.30 (t, J=7.2 

Hz, 3H); Anal. Calcd for C12H14BrNO3: C, H, N. 

1H NMR (400 MHz, DMSO-d6) δ 12.90 (s, 1H), 8.99 (s, 1H), 7.95 (d, 1H, J=2.3 

Hz), 7.51 (dd, J=9.1, 1H, 2.3 Hz), 6.63 (d, 1H, J=9.1 Hz), 4.01 (d, 2H, J=5.3 Hz), 2.56 (s, 

3H); Anal. Calcd for C10H10BrNO3: C, 44.14; H, 3.70; N, 5.15. Found: C, 42.90; H, 3.71; 

N, 4.77. 

N-(2-acetyl-4-chloro-5-methylphenyl)glycine (10d):  
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(2-Acetyl-4-chloro-5-methylphenylamino)-acetic acid ethyl ester: 1H NMR (400 MHz, 

CDCl3) δ 12.90 (s, 1H), 9.14 (s, 1H), 7.71 (s, 1H), 6.41 (s, 1H), 4.26 (q, 2H, J=7.2 Hz), 

3.98 (d, 2H, J=5.8 Hz), 2.56 (s, 3H), 2.34 (s, 3H), 1.30 (t, 3H, J=7.2 Hz); Anal. Calcd for 

C13H16ClNO3: C, H, N.  

1H NMR (400 MHz, DMSO-d6) δ 8.93 (s, 1H), 7.81 (s, 1H), 6.67 (s, 1H), 4.01 (d, 

2H, J=5.0 Hz), 2.53 (s, 3H), 2.29 (s, 3H); Anal. Calcd for C11H12ClNO3: C, H, N. 

N-(2-acetyl-5-chloro-4-methylphenyl)glycine (10e):  

(2-Acetyl-5-chloro-4-methylphenylamino)-acetic acid ethyl ester: 1H NMR (400 MHz, 

CDCl3) δ 9.09 (s, 1H), 7.60 (s, 1H), 6.56 (s, 1H), 4.26 (q, 2H, J=7.1 Hz), 3.96 (d, 2H, 

J=5.5 Hz), 2.57 (s, 3H), 2.28 (s, 3H), 1.30 (t, 3H, J=7.2 Hz); Anal. Calcd for 

C13H16ClNO3: C, H, N. 

1H NMR (400 MHz, DMSO-d6) δ 8.92 (s, 1H), 7.73 (s, 1H), 6.55 (s, 1H), 3.30 (d, 

2H, J=4.0 Hz), 2.49 (s, 3H), 2.21 (s, 3H); Anal. Calcd for C11H12ClNO3Na1CH2Cl2: C, 

44.13; H, 4.32; N, 4.39. Found: C, 44.04; H, 4.82; N, 4.61.  

N-(2-acetyl-4-fluoro-5-methylphenyl)glycine (10g):   

(2-Acetyl-4-fluoro-5-methylphenylamino)-acetic acid ethyl ester: 1H NMR (400 MHz, 

CDCl3) δ 9.02 (s, 1H), 7.38 (d, 1H, J=10.6 Hz), 6.33 (d, 1H, J=6.3 Hz), 4.25 (q, 2H, 

J=7.1 Hz), 3.98 (d, 2H, J=5.5 Hz), 2.54 (s, 3H), 2.27 (d, 3H, J=1.0 Hz), 1.30 (t, 3H, J=7.2 

Hz); Anal. Calcd for C13H16FNO3: C, 61.65; H, 6.37; N. 
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1H NMR (400 MHz, DMSO-d6) δ 12.84 (s, 1H), 8.81 (s, 1H), 7.59 (d, 1H, J=11.1 

Hz), 6.56 (d, 1H, J=6.5 Hz), 3.99 (d, 2H, J=4.8 Hz), 3.32 (s, 3H), 2.22 (d, 3H, J=1.0 

Hz);Anal. Calcd for C11H12FNO3: C, H, N. 

Methyl 2-{[N-(2-acetyl-4-chloro-5-fluorophenyl)glycyl]amino}benzoate (11h): 1H 

NMR (400 MHz, DMSO-d6) δ 10.98 (s, 1H), 9.33 (s, 1H), 8.40 (d, 1H, J=8.6 Hz), 8.08 

(d, 1H, J=8.6 Hz), 7.91 (dd, 1H, J=7.8, 1.5 Hz), 7.63 (s, 1H), 7.20 (td, 1H, J=7.5, 1.0 Hz), 

6.75 (d, 1H, J=12.8 Hz), 4.22 (d, 2H, J=5.8 Hz), 3.77 (s, 3H), 2.61 (s, 3H); Anal. Calcd 

for C18H16ClFN2O4: C, 57.08; H, 4.26; N. 

Methyl 2-{[N-(2-acetyl-5-chloro-4-fluorophenyl)glycyl]amino}benzoate (11i):  1H 

NMR (400 MHz, DMSO- d6) δ 11.01 (s, 1H), 9.06 (t, 1H, J=6.3 Hz), 8.41 (d, 1H, J=7.5 

Hz), 7.95 (d, 1H, J=10.4 Hz), 7.91 (d, 1H, J=8.4 Hz), 7.63 (t, 1H, J=8.4 Hz), 7.20 (t, 1H, 

J=7.8 Hz), 6.82 (d, 1H, J=7.1 Hz), 4.22 (d, 2H, J=6.2 Hz), 3.77 (s, 3H), 2.60 (s, 3H);  

Anal. Calcd for C18H16ClFN2O4: C, H, N. 

Methyl 2-{[N-(2-acetyl-5-bromo-4-fluorophenyl)glycyl]amino}benzoate (11j): 1H 

NMR (400 MHz, DMSO- d6) δ 11.00 (s, 1H), 9.02 (t, 1H, J=6.1 Hz), 8.42 (dd, 1H, J=8.5, 

0.9 Hz), 7.91 (td, 1H, J=3.7, 1.6 Hz), 7.89 (s, 1H), 7.63 (td, 1H, J=7.9, 1.6 Hz), 7.20 (td, 

1H, J=7.5, 1.1 Hz), 6.99 (d, 1H, J=5.8 Hz), 4.22 (d, 2H, J=6.0 Hz), 3.77 (s, 3H), 2.60 (s, 

3H);  Anal. Calcd for C18H16BrFN2O4: C, H, N. 

2-[2-(2-Acetyl-4-bromo-5-chloro-phenylamino)-acetylamino]-benzoic acid methyl 

ester (11k): 1H NMR (400 MHz, DMSO-d6) δ 10.98 (s, 1H), 9.19 (t, 1H, J=6.0 Hz), 

8.39 (dd, 1H, J=8.6, 0.8 Hz), 8.17 (s, 1H), 7.91 (dd, 1H, J=8.0, 1.6 Hz), 7.63 (td, 1H, 
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J=7.8, 1.6 Hz), 7.20 (td, 1H, J=7.6, 0.8 Hz), 6.97 (s, 1H), 4.23 (d, 2H, J=5.7 Hz), 3.78 (s, 

3H), 2.62 (s, 3H); Anal. Calcd for C18H16ClBrN2O4: C, H, N. 

2-[2-(2-Acetyl-4-chloro-5-ethyl-phenylamino)-acetylamino]-benzoic acid methyl 

ester (11l): 1H NMR (400 MHz, DMSO-d6) δ 11.02 (s, 1H), 9.11 (t, 1H, J=5.8 Hz), 8.42 

(d, 1H, J=8.5 Hz), 7.90 (dd, 1H, J=8.0, 1.5 Hz), 7.87 (s, 1H), 7.63 (td, 1H, J=8.0, 1.7 Hz), 

7.19 (td, 1H, J=7.7, 1.2 Hz), 6.63 (s, 1H), 4.19 (d, 2H, J=5.8 Hz), 3.74 (s, 3H), 2.62 (q, 

2H, J=7.4 Hz), 2.60 (s, 3H), 1.09 (t, 3H, J=7.5 Hz); Anal. Calcd for C20H21ClN2O4: C, 

H, N. 

Methyl 2-{[N-(2-acetyl-4,5-dimethylphenyl)glycyl]amino}benzoate (11m): 1H NMR 

(400 MHz, DMSO-d6): δ 11.11 (s, 1 H), 9.03 (t, 1 H, J=5.9Hz), 8.52 (dd, 1 H, J=8.4, 1.0 

Hz), 7.90 (dd, 1 H J=8.06, 1.51 Hz,), 7.62 (s,1H)), 7.57 (td, 1H, J=7.7, 1.7 Hz), 7.16 (td, 

1 H, J=7.8, 1.0 Hz), 6.46 (s, 1 H), 4.11 (d, 2 H, J=6.04 Hz), 3.73 (s, 3 H), 2.57 (s, 3 H), 

2.17 (s, 3 H), 2.15 (s, 3 H); Anal. Calcd for C20H22N2O4.0.33H2O: C, H, N. 

2-{[N-(3-bromophenyl)glycyl]amino}benzoic acid (11n): 1H NMR (400 MHz, DMSO-

d6) δ 13.5 (s, 1H), 11.93 (s, 1H), 8.70 (d, 1H, J=8.0 Hz), 7.95 (dd, 1H, J=8.4, 1.2 Hz), 

7.60 (dt, 1H, J=8.4, 1.2 Hz), 7.14 (dt, 1H, J=8.8, 1.0 Hz), 7.04 (t, 1H J=8.0 Hz), 6.81-

6.73 (m, 2H), 6.57 (dd, 1 H, J=8.0, 1.0 Hz), 3.88 (d, 2H J=6.0); MS (ESI) m/z 347.02. 

2-{[N-(3,4-dichlorophenyl)glycyl]amino}benzoic acid (11o): 1H NMR (400 MHz, 

DMSO-d6) δ 13.6 (s, 1H), 11.9 (s, 1H), 8.68 (d, 1H, J=8.0 Hz), 7.95 (dd, 1H, J=8.0, 1.6 

Hz), 7.61 (dt, 1H, J=8.0, 1.6 Hz), 7.30 (d, 1H, J=8.8 Hz), 7.14 (dt, 1H, J=8.0, 1.2 Hz), 
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6.95 (t, 1H J=8.0 Hz), 6.82 (d, 1H, J=2.4 Hz), 6.58 (dd, 1 H, J=8.8, 2.8 Hz), 4.0 (d, 2H 

J=6.0); MS (ESI) m/z 337.01. 

2-{[N-(3,4-dichlorophenyl)-N-methylglycyl]amino}benzoic acid (11p): 1H NMR 

(400 MHz, DMSO-d6) δ 11.9 (s, 1H), 8.68 (d, 1H, J=8.0 Hz), 7.95 (d, 1H, J=8.0), 7.61 

(t, 1H, J=8.0), 7.30 (d, 1H, J=8.8 Hz), 7.14 (t, 1H, J=8.0), 6.95 (s, 1H), 6.68 (dd, 1H, 

J=8.0, 1.2 Hz), 4.17 (s, 2 H), 3.12 (s, 3H); MS (ESI) m/z 351.02. 

methyl 2-{[N-(3-chloro-4-fluorophenyl)glycyl]amino}benzoate (11q): 1H NMR (400 

MHz, DMSO-d6) δ 11.33 (s, 1H), 8.56 (d, 1H, J=9.0 Hz), 7.93 (d, 1H, J=8.4 Hz), 7.63 (t, 

1H, J=7.6 Hz), 7.18 (m, 2H), 6.75 (dd, 1H, J=6.1, 2.8 Hz), 6.69 (m, 1H), 6.59 (m, 1H), 

3.89 (d, 2H, J=3.7 Hz), 3.77 (s, 3H);  Anal. Calcd for C16H14ClFN2O3: C, H, N. 

2-{[N-(4-chloro-2-propionylphenyl)glycyl]amino}benzoic acid (14b): 1H NMR (400 

MHz, DMSO-d6) δ 13.48 (bs, 1H), 11.66 (s, 1H), 9.19 (d, 1H, J=5.0 Hz), 8.63 (d, 1H, 

J=7.5 Hz), 7.93 (s, 2H), 7.60 (s, 1H), 7.40 (d, 1H, J=9.1 Hz), 7.14 (t, 1H, J=7.8 Hz), 6.67 

(s, 1H), 4.14 (d, 2H, J=6.6 Hz ), 3.07 (q, 2H, J=6.0 Hz), 1.09 (t, 3H, J=7.0 Hz); Anal. 

Calcd for C18H17ClN2O4: C, H, N. 

2-{[N-(2-Acetyl-4-bromophenyl)glycyl]amino}benzoic acid (14c): 1H NMR (400 

MHz, DMSO-d6): δ 13.50 (bs, 1H), 11.66 (s, 1H), 9.19 (t, 1H, J=5.8 Hz), 8.63 (d, 1H, 

J=8.3 Hz), 8.00 (d, 1H, J=2.3 Hz,), 7.94 (dd, 1H, J=7.8, 1.3 Hz), 7.59 (td, 1H, J=7.9, 1.5 

Hz), 7.52 (dd, 1H, J=9.1, 2.3 Hz), 7.14 (t, 1H, J=7.7 Hz), 6.62 (d, 1H, J=9.1), 4.15 (d, 

2H, J=6.0 Hz,),  2.60 (s, 3H); Anal. Calcd for C17H15BrN2O4*0.25 H2O: C, H, N; MS 

(ESI, M-H) m/z 389. 
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2-{[N-(2-acetyl-4-chloro-5-methylphenyl)glycyl]amino}benzoic acid (14d): 1H NMR 

(400 MHz, DMSO-d6) δ 14.52 (bs, 1H), 9.11 (s, 1H), 8.47 (d, 1H, J=8.3 Hz), 8.01 (d, 1H, 

J=7.6 Hz), 7.82 (s, 1H) 7.29 (t, 1H, J=7.3 Hz), 6.96 (t, 1H, J=7.3 Hz), 6.68 (s, 1H), 4.08 

(d, 2H, J=5.0 Hz), 2.55 (s, 3H), 2.27 (s, 3H);  Anal. Calcd for C18H17ClN2O4*0.25 H2O: 

C, H, N; MS (ESI, M-H) m/z 359.1. 

2-{[N-(2-acetyl-5-chloro-4-methylphenyl)glycyl]amino}benzoic acid (14e): 1H NMR 

(DMSO-d6): (400 MHz, DMSO-d6) δ 11.62 (s, 1H), 9.09 (s, 1H), 8.63 (d, 1H, J=8.3 Hz),  

7.94 (dd, 1H, J=7.8, 1.5 Hz), 7.88 (s, 1H),  7.60 (td, 1H, J=7.6, 1.5 Hz), 7.15 (t, 1H, 

J=7.6 Hz), 6.68 (s, 1H), 4.15 (s, 2H), 2.56 (s, 3H), 2.24 (s, 3H); HRMS: calcd for 

C18H17ClN2O4 + H+, 361.09496; found (ESI-FTMS, [M+H]1+), 361.09518. 

2-{[N-(2-acetyl-4-fluoro-5-methylphenyl)glycyl]amino}benzoic acid (14g): 1H NMR 

(400 MHz, DMSO- d6) δ 11.68 (s, 1H), 9.04 (s, 1H), 8.65 (d, 1H, J=8.3 Hz), 7.94 (dd, 

J=7.8, 1H, 1.5 Hz), 7.65 (d, 1H, J=11.1 Hz), 7.60 (s, 1H), 7.14 (s, 1H), 6.56 (d, 1H, J=6.3 

Hz), 4.13 (d, 2H, J=6.0 Hz), 2.56 (s, 3H), 2.19 (d, 3H, J=1.0 Hz); HRMS: calcd for 

C18H17FN2O4 + H+, 345.12451; found (ESI-FTMS, [M+H]1+), 345.1246. 

 

2-{[N-(2-acetyl-4-chloro-5-fluorophenyl)glycyl]amino}benzoic acid (14h):  1H NMR 

(400 MHz, DMSO-d6) δ 11.56 (s, 1H), 9.37 (d, 1H, J=1.8 Hz), 8.60 (dd, 1H, J=8.4, 1.0 

Hz), 8.08 (d, 1H, J=8.6 Hz), 7.95 (dd, 1H, J=8.1, 1.5 Hz), 7.60 (td, 1H, J=7.9, 1.7 Hz), 

7.16 (td, 1H, J=7.6, 1.2 Hz), 6.74 (d, 1H, J=12.6 Hz), 4.21 (d, 2H, J=6.0 Hz), 2.60 (s, 

3H);  Anal. Calcd for C17H14ClFN2O4: C, H, N. 
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2-{[N-(2-acetyl-5-chloro-4-fluorophenyl)glycyl]amino}benzoic acid (14i): 1H NMR 

(400 MHz, DMSO-d6) δ 11.65 (s, 1H), 9.10 (t, 1H, J=5.8 Hz), 8.61 (d, 1H, J=8.3 Hz), 

7.89 - 7.98 (m, 2H),  7.59 (td, 1H, J=7.3, 1.7 Hz),  7.15 (td, 1H, J=7.8, 1.1 Hz), 6.85 (d, 

1H, J=6.3 Hz), 4.20 (d, 2H, J=5.8 Hz), 2.59 (s, 3H); Anal. Calcd for C17H14ClFN2O4: C, 

H, N. 

2-{[N-(2-Acetyl-5-bromo-4-fluorophenyl)glycyl]amino}benzoic acid (14j):  1H NMR 

(400 MHz, DMSO-d6): δ 13.55 (bs, 1H), 11.59 (s, 1H), 9.07 (t, 1H, J=6.1 Hz), 8.62 (d, 

1H, J=7.6 Hz), 7.95 (dd, 1H, J =7.9, 1.6 Hz), 7.90 (d, 1H, J=9.8 Hz), 7.61 (td, 1H, J=8.0, 

1.8 Hz), 7.17 (td, 1H, J=7.5, 1.1 Hz), 6.97 (d, 1H, J=5.8 Hz), 4.20 (d, 2H, J=6.0 Hz), 2.59 

(s, 3H);  Anal. Calcd for C17H14BrFN2O4: C, H, N. 

2-[2-(2-Acetyl-4-bromo-5-chloro-phenylamino)-acetylamino]-benzoic acid (14k):  1H 

NMR (400 MHz, DMSO-d6) δ 13.54 (bs, 1H), 11.58 (s, 1H), 9.23 (t, 1H, J=6.2 Hz), 8.61 

(d, 1H, J=7.6 Hz), 8.17 (s, 1H), 7.96 (dd, 1H, J=7.6, 1.6 Hz), 7.60 (td, 1H, J=7.9, 1.6 Hz), 

7.16 (td, 1H, J=7.7, 1.2 Hz), 6.94 (s, 1H), 4.22 (d, 2H, J=6.0 Hz), 2.61 (s, 3H); Anal. 

Calcd for C17H14ClBrN2O4: C, H, N. 

2-[2-(2-Acetyl-4-chloro-5-ethyl-phenylamino)-acetylamino]-benzoic acid (14l): 1H 

NMR (400 MHz, DMSO-d6) δ 11.64 (s, 1H), 9.15 (t, 1H, J=5.8 Hz), 8.62 (d, 1H, J=8.0 

Hz), 7.94 (dd, 1H, J=7.7, 1.6 Hz), 7.86 (s, 1H), 7.60 (td, 1H, J=7.9, 1.6 Hz), 7.15 (td, 1H, 

J=7.7, 1.1 Hz), 6.62 (s, 1H), 4.17 (d, 2H, J=5.8 Hz), 2.61 (q, 2H, J=7.6 Hz), 2.58 (s, 3H) 

1.08 (t, 3H, J=7.4 Hz); Anal. Calcd for C19H19ClN2O4*0.33H2O: C, H, N; MS (ESI, 

M+H) m/z 375. 
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2-{[N-(2-acetyl-4,5-dimethylphenyl)glycyl]amino}benzoic acid (14m): 1H NMR 

(DMSO-d6): δ 13.47 (bs, 1H), 11.74 (s, 1H), 9.07 (t, 1H, J=6.04 Hz,), 8.66 (dd, 1H, 

J=8.56, 1.0 Hz), 7.93 (dd, 1H, J=7.93, 1.6 Hz), 7.63 (s, 1H), 7.56 (td, 1H, J=8.0, 1.6 Hz), 

7.13 (td, 1H, J=7.68, 1.0 Hz,), 6.44 (s, 1H), 4.09 (d, 2H, J=6.04 Hz), 2.55 (s, 3H), 2.16 (s, 

3H), 2.14 (s, 3H); Anal. Calcd for C19H20N2O4*2.33 H2O: C, H, N; MS (ESI, M-H) m/z 

339.1. 

 

 2-{[N-(3-bromophenyl)glycyl]amino}benzoic acid (14n):  1H NMR (DMSO-d6): δ 

11.8 (s, 1H),  8.65 (d, 1H , J= 9.3 Hz), 7.90 (t, 1H, J= 9.3 Hz), 7.60 (t, 1H, J= 8.6 Hz), 

7.22 (t, 1H, J=  7.6 Hz), 7.1 (t, 1H, J = 8 Hz), 6.70-6.85 (m, 3H), 6.55 (dd, 1H, J = 8.0, 

1.2 Hz), 3.90 (d, 2H, J = 6.0 Hz); Anal. Calcd for C15H13BrN2O3*0.1 H2O: C, H, N; MS 

(ESI, (M-H-)) m/z 347.02. 

 

2-{[N-(3,4-dichlorophenyl)glycyl]amino}benzoic acid (14o):  1H NMR (DMSO-d6): δ 

11.8 (s, 1H),  8.67 (d, 1H, J= 8.0 Hz), 7.95 (d, 1H, J= 8.0 Hz), 7.61,  (d, 1H, J= 8.0 Hz), 

7.30 (d, 1H, J=  8.0 Hz), 7.15 (t, 1H, J = 8.0 Hz), 6.94 (t, 1H, J = 4.0 Hz), 6.82 (s, 1H), 

6.85 (d, 1H, J = 4.0 Hz), 3.91 (d, 2H, J = 6.0 Hz); Anal. Calcd for C15H12Cl2N2O3: C, H, 

N. 

 

2-{[N-(3,4-dichlorophenyl)-N-methylglycyl]amino}benzoic acid (14p):  1H NMR 

(DMSO-d6): δ 11.8 (s, 1H),  8.66 (d, 1H , J= 8.0 Hz), 7.95 (d, 1H, J= 8.0 Hz), 7.61 (t,  

1H, J= 8.0 Hz), 7.37 (d, 1H, J=12.0 Hz), 7.16 (t, 1H, J= 8.0 Hz), 6.92 (s, 1H), 6.69 (d, 

1H, J= 6Hz), 4.17 (s, 2H), 3.12 (s, 3H); Anal. Calcd for C16H14Cl2N2O3: C, H, N. 
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2-{[N-(3-chloro-4-fluorophenyl)glycyl]amino}benzoic acid (14q):  1H NMR (400 

MHz, DMSO-d6) δ 13.53 (bs, 1H), 11.92 (s, 1H), 8.69 (d, 1H, J=8.6 Hz), 7.95 (d, 1H, 

J=7.0 Hz), 7.60 (t, 1H, J=8.0 Hz), 7.14 (m, 2H), 6.71 (m, 2H), 6.54 (m, 1H), 3.87 (d, 2H, 

J=6.4 Hz); Anal. Calcd for C15H12ClFN2O3: C, H, N. 

 

2-{[(2R)-2-(4-chlorophenoxy)propanoyl]amino}benzoic acid (17b):  

(R)-2-(4-Chloro-phenoxy)-propionic acid methyl ester: 1H NMR (400 MHz, DMSO-d6) 

δ 7.22 (d, 2H, J= 9 Hz), 6.81 (d, 2H, J= 9 Hz), 4.69 (q, 1H, J= 7 Hz), 4.21 (q, 2H, J= 7 

Hz), 1.61 (d, 3 H, J= 7 Hz), 1.24 (t, 3H, J= 7 Hz); Anal. Calcd for C11H13ClO3: C, H. 

(R)-2-(4-Chloro-phenoxy)-propionic acid: 1H NMR (400 MHz, DMSO-d6) δ 11.0 (bs, 

1H), 7.23 (d, 2H, J= 9 Hz), 6.82 (d, 2H, J= 9 Hz), 4.74 (q, 1H, J= 7 Hz), 1.65 (d, 3 H, J= 

7 Hz); Anal. Calcd for C9H9ClO3: C, H. 

1H NMR (400 MHz, DMSO-d6) (mixture of rotamers) δ 11.8 (s, 1H), 8.91 (bs, 

1H), 8.81 (d, 1H, J= 9 Hz), 8.13/7.93 (dd, 1H, J= 1.6, 8 Hz), 7.61/7.32 (dt, 1H, J= 1.6, 8 

Hz), 7.21 (m, 5H), 4.82/4.78 (q, 1H, J= 6.8 Hz), 1.69/1.62 (s, 3H, J= 6.8 Hz); Anal. 

Calcd for C16H14ClNO4*0.67: C, H, N; HRMS: calcd for C16H14ClNO4 + H+, 320.06841; 

found (ESI-FTMS, [M+H]1+), 320.06847.  

 
Indications of compound purity 

 
Elemental Analyses: 
 

 Calcd. Found   
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# C H N C H N formula hydration 

3a 58.93 3.96 4.58 58.84 4.32 4.44 C15H12ClNO4 - 

3b 58.93 3.96 4.58 58.79 4.28 4.53 C15H12ClNO4 - 

3d 60.10 4.41 4.38 60.20 4.70 4.24 C16H14ClNO4 - 

3f 51.45 3.45 4.00 51.57 3.75 4.02 C15H12BrNO4 - 

3j 62.28 4.18 4.84 61.97 4.53 4.59 C15H12FNO4 - 

12a 59.43 4.49 4.33 59.67 4.61 4.19 C16H14ClNO4          0.20 

12b 57.24 4.20 4.17 57.30 4.04 4.16 C16H14ClNO5 - 

12d 58.72 4.06 4.03 58.49 3.96 3.93 C17H14ClNO5 - 

12e 58.72 4.06 4.03 58.58 3.99 3.85 C17H14ClNO5 - 

12f 66.05 5.23 4.28 66.07 5.01 4.33 C18H17NO5 - 

12g 61.63 4.26 4.23 61.45 4.06 4.53 C17H14FNO5 - 

12h 48.09 2.69 3.74 48.00 2.55 3.80 C15H10Cl3NO4 - 

12i 55.39 3.10 4.31 55.13 3.02 4.24 C15H10F3NO4 - 

12j 48.21 3.29 3.51 47.99 3.49 3.47 C16H13BrClNO4 - 

12k 55.83 3.58 3.83 55.78 3.44 3.77 C17H13ClFNO5 - 

12l 55.83 3.58 3.83 56.2 3.66 3.81 C17H13ClFNO5 - 

12m 59.76 4.46 3.87 59.72 4.24 4.09 C18H16ClNO5 - 

13 55.22 3.86 4.29 55.40 3.95 4.24 C15H12ClNO3S 0.25 

14a 53.34 5.00 7.32 53.04 4.67 7.23 C17H15ClN2O4 2 

14b 59.92 4.75 7.76 59.52 4.48 8.09 C18H17ClN2O4 - 

14c 51.60 3.95 7.08 51.85 3.91 7.11 C17H15BrN2O4 0.25 

14d 59.18 4.83 7.67 59.55 4.79 7.72 C18H17ClN2O4 0.25 

14f 53.20 3.75 7.30 53.07 3.36 7.19 C17H14Cl2N2O4 0.14 

14h 55.98 3.87 7.68 56.09 3.82 7.76 C17H14ClFN2O4 - 

14i 55.98 3.87 7.68 56.28 4.01 7.73 C17H14ClFN2O4 - 

14j 49.9 3.45 6.85 50.17 3.44 7.02 C17H14BrFN2O4 - 

14l 47.97 3.32 6.58 48.29 3.52 6.5 C17H14BrClN2O4 - 

14m 59.92 5.21 7.36 59.96 5.04 7.21 C19H19ClN2O4 0.33 

14n 59.68 6.50 7.33 59.4 6.61 7.03 C19H20N2O4 2.33 

14o 51.33 3.79 7.98 51.55 3.66 7.75 C15H13BrN2O3        0.10 

14p 53.12 3.57 8.26 52.99 3.72 8.31 C15H12Cl2N2O3 - 

14q 54.41 4.00 7.93 54.27 3.90 7.81 C16H14Cl2N2O3 - 

14r 55.83 3.75 8.68 55.79 3.96 8.61 C15H12ClFN2O3 - 

17b 57.9 4.66 4.22 57.98,  4.70 4.11 C16H14ClNO4 0.67 
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HPLC Purity 
 

# Method 1 Purity 1 Retention 
Time (min) 

3c MeCN/H2O/TFA 100% 12.6 
3e MeCN/H2O/TFA 84% 15.0 
3g MeCN/H2O/TFA 99% 13.2 
3h MeCN/H2O/TFA 99.6 16.5 
3i MeCN/H2O/TFA 98% 12.6 
3k MeCN/H2O/TFA 99% 13.1 
12c MeCN/H2O/TFA 97% 15.6 
14e MeCN/H2O/TFA 96% 14.8 
14g MeCN/H2O/TFA 92% 13.6 
17a MeCN/H2O/TFA 83% 15.4 

 
# Method 2 Purity 2 Retention 

Time (min) 
3c MeCN/H2O/NH4OAc 98% 7.4 
3e MeCN/H2O/NH4OAc 72% 8.0 
3g MeCN/H2O/NH4OAc 93% 6.5 
3h MeCN/H2O/NH4OAc 95% 9.0 
3i MeCN/H2O/NH4OAc 95% 6.4 
3k MeCN/H2O/NH4OAc 98% 6.6 
12c MeCN/H2O/NH4OAc 95% 8.7 
14e MeCN/H2O/NH4OAc 95% 8.7 
14g MeCN/H2O/NH4OAc 93% 8.0 
17a MeCN/H2O/NH4OAc 88% 8.2 

 
 
Analytical HPLC were conducted on an HP1100 liquid chromatography system using 
215 nm as the wavelength of detection and a flow rate of 1.0 mL/min at 40 oC.  
 
Method 1:  - a gradient elution of increasing concentrations of CH3CN in water 
containing 0.02% TFA (10-95% over 20 minutes) using a 4.6 mm x 150 mm Prodigy 
ODS3 column (5 um).       
  
Method 2:  - a gradient elution of increasing concentrations of CH3CN in water 
containing 10 mM ammonium acetate (10-95% over 20 minutes) or MeOH in H2O 
containing 0.02% TFA (10-95% over 20 min) using a 4.6 mm x 150 mm X-Bridge BEH 
C18 column (3.5 um).      
 
 


