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S1. 1H NMR, 13C NMR, IR and HRMS Spectra 

3-((4-Chloro-2-methyl-1H-indol-3-yl)thio)benzoic acid (1.50). 
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3-((6-Chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)thio)benzoic acid (1.51). 
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3-((6-Chloro-2-methyl-1H-indol-3-yl)thio)benzoic acid (1.52). 
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3-((6-Chloro-1,2-dimethyl-1H-indol-3-yl)thio)benzoic acid (1.53). 
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3-((6-Chloro-1-cyclopentyl-2-methyl-1H-indol-3-yl)thio)benzoic acid (1.54). 
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3-((6-Chloro-2-methyl-1-phenyl-1H-indol-3-yl)thio)benzoic acid (1.55). 
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3-((2-Methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)thio)benzoic acid (1.56). 
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3-((2-Methyl-1H-indol-3-yl)thio)benzoic acid (1.57). 
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3-((1,2-Dimethyl-1H-indol-3-yl)thio)benzoic acid (1.58). 

 

 



20	
	

 

  



21	
	

3-((1-Cyclopentyl-2-methyl-1H-indol-3-yl)thio)benzoic acid (1.59). 
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3-((2-Methyl-1-phenyl-1H-indol-3-yl)thio)benzoic acid (1.60). 
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6-((6-Chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)methyl)picolinic acid 

(1.61). 
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3-((6-Chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)methyl) benzoic acid 

(1.62). 

 

 



28	
	

 

 



29	
	

3-((6-Chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)oxy)benzoic acid (1.63).
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3-((6-Chloro-2-methyl-1H-indol-3-yl)oxy)benzoic acid (1.64). 
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6-((2-Methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)methyl)picolinic acid (1.65). 
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3-((2-Methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)methyl)benzoic acid (1.66). 
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3-((2-Methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)oxy)benzoic acid (1.67). 
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3-((2-Methyl-1H-indol-3-yl)oxy)benzoic acid (1.68). 
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6-Chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indole (1.72). 
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1-((3-Bromophenyl)thio)propan-2-one (1.74). 
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3-((3-Bromophenyl)thio)-6-chloro-2-methyl-1H-indole (1.76). 
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Methyl 3-((6-chloro-2-methyl-1H-indol-3-yl)thio)benzoate (1.77). 
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Methyl 3-((6-chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)thio)benzoate 

(1.78). 
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Methyl 6-hydroxypicolinate (1.80). 

 

 

NHO
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Methyl 6-(2-oxopropoxy)picolinate (1.81). 
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1-((6-Bromopyridin-2-yl)oxy)propan-2-one (1.84). 

 

 

N BrO
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2-Methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indole (1.87). 
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3-(3-Bromobenzyl)-6-chloro-2-methyl-1H-indole (1.91). 
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3-((6-Bromopyridin-2-yl)methyl)-6-chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indole 

(1.94). 
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Methyl 6-((6-chloro-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)methyl)picolinate 

(1.95).  
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Methyl 3-((2-methyl-1H-indol-3-yl)thio)benzoate (1.100). 
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Methyl 3-((1,2-dimethyl-1H-indol-3-yl)thio)benzoate (1.101). 
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3-((6-Bromopyridin-2-yl)methyl)-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indole (1.102). 
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Ethyl 3-(2-oxopropoxy)benzoate (1.103). 
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Ethyl 3-((6-chloro-2-methyl-1H-indol-3-yl)oxy)benzoate (1.104). 
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Methyl 6-((2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)methyl)picolinate (1.105). 
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Ethyl 3-((2-methyl-1H-indol-3-yl)oxy)benzoate (1.106). 
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3-((3-Bromophenyl)thio)-2-methyl-1H-indole (1.107). 
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3-(3-Bromobenzyl)-2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indole (1.108). 
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Methyl 3-((2-methyl-1-(1-methyl-1H-pyrazol-4-yl)-1H-indol-3-yl)methyl)benzoate (1.109). 
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S2. Biological Assay Results 
 
S2a. Table S1. Summary of assay results 

Compound %inhibition at 30 µM 
inhibitor (bis-pNPP) 

IC50  
(bis-pNPP) 

IC50  
(LPC) 

1.22 66 22 ±6.9 nM 4 ±0.5 nM a 

1.24 49 - 258 ±127 nM 

1.25 56 - >30 µM 

1.26 100 5700 ±2500 nM 1700 ±400 nM 

1.27 38 816 ±564 nM 349 ±125 nM 

1.28 48 - >3500 nM b 

1.29 52 85 ±22 nM 25 ±12 nM 

1.30 44 - >10 µM b 

1.31 58 75 ±37 nM 124 ±37 nM 

1.32 49 - >30 µM 

1.33 31 - >30 µM 

1.34 46 604 ±113 nM 25 ±13 nM 

1.35 30 - >30 µM 

1.36 47 - >30 µM 

1.37 33 - >30 µM 

1.38 42 - >20 µM b 

1.39 50 - >30 µM 

1.40 11 >30 µM >30 µM 

1.41 42 - >8000 nM b 

1.42 21 - >30 µM 

1.43 13 - >30 µM 

1.44 56 >4000 nM b 31 ±11 nM 

1.45 71 2000  ±785 nM >2800 nM 
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1.46 47 - - c 

1.47 42 >30 µM >30 µM 

1.48 57 1388 ±746 nM >30 µM 

1.49 50 673 ±237 nM >30 µM 

1.50 63 2000 ±715 nM >30 µM 

1.51 38 - 11 ±7 nMf 

1.52 41 290 ±35 nM 747 ±500 nM 

1.53 92 100 ±36 nM 1200 ±800 nM d 

1.54 44 >4000 nM b >20 µM b 

1.55 55 5 ±2.5 nM 81 ±28 nM e 

1.56 67 3000 ±1400 nM >30 µM 

1.57 25 >30 µM >30 µM 

1.58 42 - >30 µM 

1.59 64 >30 µM >30 µM 

1.60 79 >30 µM >5000 nM b 

1.61 73 89 ±43 nM 339 ±190 nM 

1.62 72 33 ±16 nM 660 ±224 nM 

1.63 56 204 ±88 nM 726 ±155 nM 

1.64 35 - >30 µM 

1.65 22 >30 µM >30 µM 

1.66 35 >30 µM >30 µM 

1.67 29 >30 µM >30 µM 

1.68 17 >30 µM >30 µM 

1.69 50 >30 µM >30 µM 

1.70 52 - >30 µM 

1.71 18 - >10 µM b 
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1.72 9 >30 µM >30 µM 

a Consistent with the value of < 300 nM claimed in the patent, LPC assay. b Incomplete curve observed, 

data extrapolated using GraphPad Prism to determine IC50. c Unable to determine IC50 due to solubility 

issues in the assay medium. d Consistent with the value of >1 uM claimed in the patent, LPC assay. e 

Consistent with the value of < 300 nM claimed in the patent, LPC assay. f Consistent with the value of < 

300 nM claimed in the patent, LPC assay. 

 

S2b. Bis-pNPP assay results 

 

 

  

Figure S1. Bis-pNPP assay results, tested using 30 µM inhibitor with a >60% inhibition criterion, n = 2. 

 

Bis-pNPP assay results: 1 nM – 30 µM of inhibitor. 

1 .2 2

-1 1 -1 0 -9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

1 .2 6

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .2 7

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1.2
2
1.2

4
1.2

5
1.2

6
1.2

7
1.2

8
1.2

9
1.3

0
1.3

1
1.3

2
1.3

3
1.3

4
1.3

5
1.3

6
1.3

7
1.3

8
1.4

0
1.4

1
1.4

2
1.4

3
1.4

4
1.4

5
1.4

6
1.4

7
1.4

8
1.4

8
1.4

9
1.5

0
1.5

2
1.5

3
1.5

4
1.5

4
1.5

5
1.5

6
1.5

7
1.5

8
1.5

9
1.6

0
1.6

1
1.6

2
1.6

3
1.6

4
1.6

5
1.6

6
1.6

7
1.6

8
1.6

9
1.7

0
1.7

1
1.7

2
0

20

40

80

100

60

%
 In

hi
bi

tio
n



88	
	

0 .0 0 1 0 .0 1 0 .1 1 1 0 1 0 0
0 .0 0 0

0 .0 0 1

0 .0 0 2

0 .0 0 3

0 .0 0 4

0 .0 0 5

 c o n c  in  u M

R
e

la
tiv

e
 v

e
lo

ci
ty

1 .2 9

 

0 .0 0 1 0 .0 1 0 .1 1 1 0 1 0 0
0 .0 0 0

0 .0 0 1

0 .0 0 2

0 .0 0 3

0 .0 0 4

0 .0 0 5

 c o n c  in  u M

R
e

la
tiv

e
 v

e
lo

ci
ty

1 .3 1

 
0 .0 0 1 0 .0 1 0 .1 1 1 0 1 0 0

0 .0 0 0

0 .0 0 1

0 .0 0 2

0 .0 0 3

0 .0 0 4

0 .0 0 5

 c o n c  in  u M

R
e

la
tiv

e
 v

e
lo

ci
ty

1 .3 4

 

0 .0 0 1 0 .0 1 0 .1 1 1 0 1 0 0
0 .0 0 3 0

0 .0 0 3 5

0 .0 0 4 0

0 .0 0 4 5

0 .0 0 5 0

 c o n c  in  u M

R
e

la
tiv

e
 v

e
lo

ci
ty

1 .4 0

	

1 .4 4

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .4 5

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .4 7

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .4 8

-7 .5 -7 .0 -6 .5 -6 .0 -5 .5 -5 .0 -4 .5 -4 .0
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .4 9

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

1 .5 0

-9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

 

1 .5 2

-9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

 

1 .5 3

-1 0 -9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

 

1 .5 4

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

 

1 .5 5

-1 0 -9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

 

1 .5 6

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

 



89	
	

1 .5 7

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

 

1 .5 9

-9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

 

1 .6 0

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

 

1 .6 1

-1 0 -9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .6 2

-1 0 -9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

1 .6 3

-1 0 -9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .6 5

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

1 .6 6

-9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

1 .6 7

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

1 .6 8

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

1 .6 9

-9 -8 -7 -6 -5 -4
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
y

d
ro

ly
s

is
(%

 C
o

n
tr

o
l)

	

1 .7 2

-9 -8 -7 -6 -5
0

2 0

4 0

6 0

8 0

1 0 0

1 2 0

L o g  C o n c  (M )

H
yd

ro
ly

si
s

(%
 C

o
n

tr
o

l)

	

 

  



90	
	

S2c. LPC assay control reactions. 

All biochemical studies were performed with hATX. Choline oxidase and horseradish peroxidase (HRP) 

activity were measured using choline chloride . 20 nM ATX (prepared from HEK 293 Flp-In cells) was 

incubated with 80 µM choline chloride in a final volume of 100 µL buffer containing 50 mM Tris pH 7.4, 

0.01% Triton X-100, 50 mM CaCl2, 1 Unit ml-1 choline oxidase, 2 Unit ml-1 HRP, 2 mM homovanilic acid 

(HVA). The relative amount of released choline was measured by HVA fluorescence in a 96-well plate 

(Corning). Fluorescent intensity was determined at λex/λem = 320/450 nm every 30 seconds for 90 

minutes with a Fluorostar plate reader (BMG Labtech). Four exemplar compounds were tested from 400 

nM- 100 μM. No inhibition of choline oxidase or HRP was observed. Data analysis was performed using 

GraphPad Prism version 6.00 for Windows, GraphPad Software, La Jolla California USA, 

www.graphpad.com. 
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Figure S2. LPC control reactions ran using 1.29, 1.44, 1.63 and 1.61. 
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S2d. LPC assay results: 300 nM – 100 µM of inhibitor. 
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S2e. LPC assay results: 0.3 nM – 10 µM of inhibitor. 
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S3. Physicochemical Properties 

Table S2. Physicochemical properties of select analogues. 

Compound logDa HSAb AGPc Sol.d 

(µM) 
Papp

e 

(nm s−1) 

1.22 2.70 98.5 80.3 377 23 

1.34 2.19 98.5 78.7 ≥395 11 

1.44 2.68 98.5 80.4 300 32 

1.45 4.05 98.9 93.8 336 290 

1.46 4.30 99.4 91.8 485 155 

1.51 3.36 98.1 83.2 556 64 

a logD, Chrom log D at pH 7.4; b human serum albumin (HSA) binding; c alpha 1 acid glycoprotein (AGP); 

dChemiluminescent nitrogen detection (CLND) kinetic aqueous solubility assay; e Papp permeability pH 7.4 assay. 
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S4. Molecular Modeling. GOLD1 software version 5.4.1 was used for the docking studies of compound 

1.55 with double mutant hATX (PDB 4ZG7). Starting with the energy minimised structure of 1.55 

(minimised using the MM2 calculation, Chem3D Pro software version 13.0.2.3021) the GOLD wizard was 

used to carry out the molecular modelling. The binding site was defined to within 7 Å of the PharmAkea 

analogue 1.21 and the docking was carried out using the slow method to identify six different solutions. 

The docking solutions were viewed using Discovery Studio Visualizer2 with the protein surface colored by 

hydrophobicity. By comparing the docking solutions to the binding mode of 1.21, the pose of 1.55 which 

gave the best overlay was selected for the basis of our docking model.  

   

   

Figure S3. Docking studies of 1.55 using PDB 4ZG7. A: 1.55 (yellow) overlayed with 1.21 (colored by 

atom type), with 1.2 residing in the catalytic site and hydrophobic pocket. B: Potential binding interaction 

of 1.21. C: Rotation of the thioether. D: Potential binding interactions of 1.55. Docked using GOLD1 and 

viewed using Discovery Studio Visualizer.2  

 

A B 

C D 
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Figure S4. Docking of analogues 1.25 (A) and 1.45 (B). 

 

Figure S5. Overlay of different linker groups: Thioether 1.51 (yellow); ether 1.63 (red); 

methylene 1.62 (blue). 

  

A B 
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S5. Crystallographic Data 

PDB reference 5LQQ 

Table S3. Crystallography Details 

 ATX-Compound 1.55 

Data Collection  

Wavelength (Å) 0.97925 

Resolution (Å) 46-2.49 (8.98-2.4) 

Space Group P 1 21 1 

Unit Cell a, b , c (Å)                62.66, 89.07, 77.5 

CC1/2  0.999 (0.784) 

Rmerge 0.013 (0.531 

I/σI 56.6 (1.8) 

Completeness (%) 98.8 (99.4) 

Redundancy 3.1 (3.0) 

Refinement  

No. atoms 6466 

     Protein 6252 

     Ligand/Metal/Glycan 125 

     Water/Iodine 89 

B-factors 62 

     Protein 62 

     Ligand/Metal/Glycan 67 

     Water/Iodine 50 

TLS groups 1 

Rwork/Rfree (%) 21.7/26.2 

Validation  

Rmsd/rmsZ bond lengths (Å) 0.007/0.357 

Rmsd/rmsZ bond angles (⁰) 1.207/0.535 

Ramachandran (%)  

Preferred/ outliers  

97.1/0.1 
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Sidechain rotamers  

Preferred/ outliers 

96.0/1.1 

MolProbity score/ clash score (%-ile) 100/100 

High	Resolution	shell	in	parentheses 

 

 

 

Figure S6. Experimental density for compound 1.55 bound to ATX. 
The 2mFo-Dfc map is shown at 1.0 rms as a blue wireframe model. 
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S6.  1H NMR, 13C NMR, IR, and HRMS Spectra 

2-Amino-N-(3-(6-aminopyridin-2-yl)phenyl)acetamide (2.21). 
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 2-Amino-N-(3-(2-aminopyridin-4-yl)phenyl)acetamide (2.22). 
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2-Amino-N-(3-(5-aminopyridin-3-yl)phenyl)acetamide (2.23). 
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Synthesis of 2-amino-N-(3-(4-aminopyridin-2-yl)phenyl)acetamide (2.24). 
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2-Amino-N-(3-(6-aminopyridin-3-yl)phenyl)acetamide (2.25). 
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Synthesis of 2-amino-N-(3-(2-aminopyrimidin-4-yl)phenyl)acetamide (2.26). 

 

 



110	
	

 

 

 

 

 

  



111	
	

2-Amino-N-(3'-amino-[1,1'-biphenyl]-3-yl)acetamide (2.27). 
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2-Amino-N-(3-(8-aminoimidazo[1,2-α]113yridine-6-yl)phenyl)acetamide (2.28). 
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2-Amino-N-(3-(2-methylpyridin-4-yl)phenyl)acetamide (2.29). 
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Synthesis of 2-amino-N-(3-(pyridin-3-yl)phenyl)acetamide (2.30). 
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2-Amino-N-(3-(piperazin-1-yl)phenyl)acetamide (2.31). 
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2-Amino-N-(3-(5,6,7,8-tetrahydro-1,7-naphthyridin-2-yl)phenyl)acetamide (2.32). 
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 N-(3-(1,8-naphthyridin-2-yl)phenyl)-2-aminoacetamide (2.33). 
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2-Amino-N-(3-(2-methyl-1,8-naphthyridin-3-yl)phenyl)acetamide (2.34).  
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2-Amino-N-(3-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)phenyl)acetamide (2.35). 
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2-Amino-N-(3-(2-methyl-5,6,7,8-tetrahydro-1,8-naphthyridin-3-yl)phenyl) acetamide (2.36). 
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2-Amino-N-(5'-(aminomethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)acetamide (2.37). 
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2-Amino-N-(3'-(aminomethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)acetamide (2.38). 
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2-Amino-N-(3'-(aminomethyl)-[1,1'-biphenyl]-3-yl)acetamide (2.39).  
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2-Amino-N-(3'-(2-aminoethyl)-[1,1'-biphenyl]-3-yl)acetamide (2.40). 
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2-Amino-N-(3'-(aminomethyl)-2',6'-dimethyl-[1,1'-biphenyl]-3-yl)acetamide (2.41).  
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2-Amino-N-(3-(6-(aminomethyl)pyridin-2-yl)phenyl)acetamide (2.42).  
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2-(3-(2-Aminoacetamido)phenyl)-6-(aminomethyl)pyridine 1-oxide (2.43).  
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2-Amino-N-(2'-(aminomethyl)-[1,1'-biphenyl]-3-yl)acetamide bis(2,2,2-trifluoroacetate) 

(2.44).  
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2-Acetamido-N-(5'-(acetamidomethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)acetamide (2.45). 
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2-Amino-N-(5'-(hydroxymethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)acetamide (2.46). 
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2-Amino-N-(5'-cyano-2'-methyl-[1,1'-biphenyl]-3-yl)acetamide (2.47). 
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N-(5'-(acetamidomethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)-2-aminoacetamide (2.48). 

 

  



154	
	

 

 

 

 

 

  



155	
	

N-(5'-((allylamino)methyl)-2'-methyl-[1,1'-biphenyl]-3-yl)-2-aminoacetamide (2.49). 
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2-Amino-N-(4'-(aminomethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)acetamide  (2.50). 
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2-Amino-N-(2'-methyl-[1,1'-biphenyl]-3-yl)acetamide (2.51).  

  

 



160	
	

 

 

 

  



161	
	

2-Amino-N-(2'-(trifluoromethyl)-[1,1'-biphenyl]-3-yl)acetamide (2.52). 
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N-([1,1'-biphenyl]-3-yl)-2-aminoacetamide (2.53). 
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2-Amino-N-(3-(1-amino-2,3-dihydro-1H-inden-4-yl)phenyl)acetamide (2.54). 

 



166	
	

 

 



167	
	

 

2-Amino-N-(2'-(hydroxymethyl)-[1,1'-biphenyl]-3-yl)acetamide (2.55). 
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2-Amino-N-(2'-((methylamino)methyl)-[1,1'-biphenyl]-3-yl)acetamide bis(2,2,2-

trifluoroacetate) (2.56). 
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2-Amino-N-(2'-(((cyclohexylmethyl)amino)methyl)-[1,1'-biphenyl]-3-yl)acetamide (2.57). 
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2-Amino-N-(2’-((benzylamino)methyl)-[1,1’-biphenyl]-3-yl)acetamide (2.58). 
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2-Amino-N-(2'-(((2-methoxyethyl)amino)methyl)-[1,1'-biphenyl]-3-yl)acetamide (2.59). 
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2-Amino-N-(2'-(morpholinomethyl)-[1,1'-biphenyl]-3-yl)acetamide (2.60). 

 



178	
	

 

 

 



179	
	

	  

2-Amino-N-(2'-(((2-aminoethyl)amino)methyl)-[1,1'-biphenyl]-3-yl)acetamide tris(2,2,2-

trifluoroacetate) (2.61).
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2-Amino-N-(2'-(piperazin-1-ylmethyl)-[1,1'-biphenyl]-3-yl)acetamide bis(2,2,2-
trifluoroacetate) (2.62).  

 



182	
	

 

 

 

 

 



183	
	

 

 

tert-Butyl (2-oxo-2-((3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl) amino)ethyl) 
carbamate (2.63). 
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3-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (2.64). 
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tert-Butyl (6-bromoimidazo[1,2-α]pyridin-8-yl)carbamate (2.69). 
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tert-Butyl 4-(3-(2-((tert-butoxycarbonyl)amino)acetamido)phenyl) piperazine-1-carboxylate 

(2.71).  
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tert-Butyl (2-((3-(1,8-naphthyridin-2-yl)phenyl)amino)-2-oxoethyl) carbamate (2.73). 
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tert-Butyl (2-((5'-cyano-2'-methyl-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl) carbamate (2.75).  
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tert-Butyl (2-((3'-formyl-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl)carbamate (2.77). 
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 tert-Butyl (2-((3'-(((tert-butylsulfinyl)amino)methyl)-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl) 
carbamate (2.78).  
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2-(3-Bromophenethyl)isoindoline-1,3-dione (2.80).  
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3-Bromo-2,4-dimethylbenzaldehyde (2.83).  
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204	
	

tert-Butyl (2-((3'-(((tert-butylsulfinyl)amino)methyl)-2',6'-dimethyl-[1,1'-biphenyl]-3-

yl)amino)-2-oxoethyl)carbamate (2.85).  
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tert-Butyl (2-((3-(6-formylpyridin-2-yl)phenyl)amino)-2-oxoethyl)carbamate (2.87).   
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208	
	

tert-Butyl (2-((3-(6-(((tert-butylsulfinyl)amino)methyl)pyridin-2-yl)phenyl)amino)-2-

oxoethyl)carbamate (2.88).  
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3-Bromo-4-methylbenzaldehyde (2.91). 
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tert-Butyl (2-((5'-formyl-2'-methyl-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl)carbamate (2.92). 

 



212	
	

 

 

 



213	
	

 

 

tert-Butyl (2-((5'-((allylamino)methyl)-2'-methyl-[1,1'-biphenyl]-3-yl)amino)-2-
oxoethyl)carbamate (2.93).  

 



214	
	

 

 

 



215	
	

 

tert-Butyl (2-((5'-(aminomethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl)carbamate 

(2.94). 

  



216	
	

    

 

 



217	
	

 

 

tert-Butyl (4-bromo-2,3-dihydro-1H-inden-1-yl)carbamate (2.97). 

 



218	
	

 

 

 



219	
	

 

tert-Butyl (2-((2'-formyl-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl)carbamate (2.99).  

 



220	
	

 

 

 

 



221	
	

 

 

tert-Butyl N-({[3-(4-{[(tert-butoxy)carbonyl]amino}pyridin-2-yl)phenyl] carbamoyl} 

methyl)carbamate (2.102).  

 



222	
	

 

 

 

 



223	
	

 

tert-Butyl ((3'-(2-((tert-butoxycarbonyl)amino)acetamido)-[1,1'-biphenyl]-2-yl)methyl) 

carbamate (2.106). 

 



224	
	

 

 

 



225	
	

 

tert-Butyl N-({[3-(5-{[(tert-butoxy) carbonyl]amino}pyridin-3-yl)phenyl] 

carbamoyl}methyl)carbamate (2.109). 

 



226	
	

 

 

 

 



227	
	

 

 

6-Bromoimidazo[1,2-α]pyridin-8-amine (2.110) 

   



228	
	

 

 

 



229	
	

 

tert-Butyl (2-((3-(2-methylpyridin-4-yl)phenyl)amino)-2-oxoethyl) carbamate (2.111).  

 



230	
	

 

 

 



231	
	

 

tert-Butyl (2-((3-(2-methyl-1,8-naphthyridin-3-yl)phenyl)amino)-2-oxoethyl)carbamate 

(2.112) 

 



232	
	

 

 

 

 



233	
	

   

 

tert-Butyl (2-((3'-cyano-2'-methyl-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl)carbamate  (2.113). 

 



234	
	

 

 

 

 



235	
	

 

tert-Butyl (2-((5'-(hydroxymethyl)-2'-methyl-[1,1'-biphenyl]-3-yl)amino)-2-

oxoethyl)carbamate (2.114).

  



236	
	

   

 

 

 



237	
	

 

 

tert-Butyl (2-((3-bromophenyl)amino)-2-oxoethyl)carbamate (2.115).

 



238	
	

   

 

 

 



239	
	

 

tert-Butyl (2-((2'-(((cyclohexylmethyl)amino)methyl)-[1,1'-biphenyl]-3-yl)amino)-2-

oxoethyl)carbamate (2.116). 

 



240	
	

 

 

 

 

 

 



241	
	

	  

tert-Butyl (2-((2’-((benzylamino)methyl)-[1,1’-biphenyl]-3-yl)amino)-2-oxoethyl) carbamate 
(2.117). 

 



242	
	

 

 

 

 



243	
	

 

tert-Butyl (2-((2'-(((2-methoxyethyl)amino)methyl)-[1,1'-biphenyl]-3-yl)amino)-2-

oxoethyl)carbamate (2.118). 

 



244	
	

 

 

 

 



245	
	

 

tert-Butyl (2-((2'-(morpholinomethyl)-[1,1'-biphenyl]-3-yl)amino)-2-oxoethyl)carbamate 

(2.119).  

 



246	
	

 

 

 

 



247	
	

	  

  



248	
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