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NMR spectra 

1-(N-Phthalimido)thioxanthone (3)  

1H (CDCl3, 300 K, 300 MHz) 

 

13C (CDCl3, 300 K, 75 MHz) 
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DEPT135 (CDCl3, 300 K, 75 MHz) 
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1-(2-(Hydrazinocarbonyl)phenylcarbonylamino)thioxanthone (4)  

 

 

 

 

 

1H ((CD3)2SO, 300 K, 300 MHz) 
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tert-Butyl N-(3-fluorophenyl)carbamate (5)  

1H (CDCl3, 300 K, 300 MHz) 

 

19F (CDCl3, 300 K, 282 MHz) 
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tert-Butyl N-(3-fluoro-2-((1-(2-fluorophenyl)hydroxymethyl)phenyl)carbamate (6a)  

1H (CDCl3, 300 K, 300 MHz) 

 

13C (CDCl3, 300 K, 75 MHz) 
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19F (CDCl3, 300 K, 471 MHz) 
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tert-Butyl N-(3-fluoro-2-(2-fluorobenzoyl)phenyl)carbamate (7)  

1H (CDCl3, 300 K, 300 MHz) 

 

13C (CDCl3, 300 K, 75 MHz) 
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19F (CDCl3, 300 K, 282 MHz) 
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1-(tert-Butoxycarbonylamino)thioxanthone (8; crude)  

1H (CDCl3, 300 K, 300 MHz) 
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Vinyl 2-chloro-6-fluorobenzoate (9)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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19F (CDCl3, 300 K, 471 MHz) 
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tert-Butyl N-(2-fluorobenzoyl)-N-(3-fluorophenyl)carbamate (10)  

1H (CDCl3, 300 K, 500 MHz) 

 

13C (CDCl3, 300 K, 126 MHz) 
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19F (CDCl3, 300 K, 282 MHz) 

 

DEPT135 (CDCl3, 300 K, 126 MHz) 

 

  



S15 

 

5-Chloro-2-(methylthio)benzaldehyde (11)  

1H (CDCl3, 300 K, 500 MHz) 

 

13C (CDCl3, 300 K, 126 MHz) 
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2-(tert-Butoxycarbonylamino)thioxanthone (12-Boc)  

1H (CDCl3, 300 K, 300 MHz) 

 

1H ((CD3)2SO, 300 K, 500 MHz) – Presence of CHCl3 
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13C (CDCl3, 300 K, 75 MHz) 

 

13C ((CD3)2SO, 300 K, 126 MHz) 
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JMOD ((CD3)2SO, 300 K, 126 MHz) 
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10-Methylbenzothiopyrano[4,3,2-de]indolo[2,3-b]quinoline (13)  

1H (CDCl3, 300 K, 300 MHz) 

 

13C (CDCl3, 300 K, 75 MHz) 
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DEPT135 (CDCl3, 300 K, 75 MHz) 
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2-Amino-6,2’-difluorobenzophenone (14)  

1H (CDCl3, 300 K, 400 MHz) 

 

19F (CDCl3, 300 K, 282 MHz) 
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10-Fluoro-11-(2-fluorophenyl)benzothieno[2,3-b]quinoline (15a)  

1H (CDCl3, 300 K, 400 MHz) 

 

19F (CDCl3, 300 K, 376 MHz) 

 



S23 

 

10-Fluoro-11-(2-fluorophenyl)-5-(methoxymethyl)indolo[2,3-b]quinoline (15b)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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19F (CDCl3, 300 K, 471 MHz) 
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3-(1-(2-Bromophenyl)hydroxymethyl)-2-chloropyridine (16)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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3-(2-Bromobenzoyl)-2-chloropyridine (17)  

1H (CDCl3, 300 K, 300 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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2-Chloro-4-(methylthio)pyridine 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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3-Benzoyl-2-chloro-4-(methylthio)pyridine (21)  

1H (CDCl3, 300 K, 300 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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3-Benzoyl-2-chloro-4-(methylsulfinyl)pyridine (22a)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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3-Benzoyl-2-chloro-4-(methylsulfonyl)pyridine (22b)  

1H (CDCl3, 300 K, 300 MHz) 
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2-Fluoro-3-(2-(methylthio)benzoyl)pyridine (24a)  

1H (CDCl3, 300 K, 300 MHz) 

 

JMOD (CDCl3, 300 K, 75 MHz) 
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19F (CDCl3, 300 K, 282 MHz) 
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2-Fluoro-3-(5-chloro-2-fluorobenzoyl)pyridine (24b)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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19F (CDCl3, 300 K, 471 MHz) 
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2-Amino-3-(2-(methylthio)benzoyl)pyridine (23)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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2-Amino-3-(5-chloro-2-fluorobenzoyl)pyridine (25)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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19F (CDCl3, 300 K, 471 MHz) 
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11-(2-(Methylthio)phenyl)benzofuro[2,3-b]1,8-naphthyridine (26)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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11-(2-(Methylsulfinyl)phenyl)benzofuro[2,3-b]1,8-naphthyridine (27)  

1H (CDCl3, 300 K, 300 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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1H ((CD3)2SO, 300 K, 500 MHz) 

 

1H ((CD3)2SO, 375 K, 500 MHz) 
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JMOD ((CD3)2SO, 375 K, 126 MHz) 
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tert-Butyl N-(2-pyridyl)carbamate  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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2-(tert-Butoxycarbonylamino)-3-((1-phenyl)hydroxymethyl)pyridine (29) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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2-((tert-Butoxycarbonyl)(methoxymethyl)amino)pyridine 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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1,4-Dihydro-4-phenylpyrido[2,3-d][1,3]2-oxazinone 

1H (CDCl3, 300 K, 500 MHz) 
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3-Benzoyl-2-(tert-butoxycarbonylamino)pyridine (30) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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3-Benzoyl-2-((tert-butoxycarbonyl)(methoxymethyl)amino)pyridine (31) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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3-Benzoyl-2-((tert-butoxycarbonyl)(methoxymethyl)amino)-4-(methylthio)pyridine (32) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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2-Amino-3-benzoyl-4-(methylthio)pyridine (20) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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3-Benzoyl-2-imino-4-(methylthio)-1,2-dihydropyridine (20’) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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5-Methyl-10-(methylthio)-11-phenylindolo[2,3-b]1,8-naphthyridine (33) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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5-Methyl-10-(methylsulfinyl)-11-phenylindolo[2,3-b]1,8-naphthyridine (34) 

1H (CDCl3, 300 K, 500 MHz) 

 

1H ((CD3)2SO, 375 K, 500 MHz) 
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JMOD ((CD3)2SO, 300 K, 126 MHz) 
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Putative 10-Methyl-5-phenyl-1,10-dihydro-4H-indolo[2,3-b]1,8-naphthyridin-4-one (34’) 

1H ((CD3)2SO, 300 K, 500 MHz) 

 

JMOD ((CD3)2SO, 300 K, 126 MHz) 
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2-Chloro-4-fluoro-3-(1-(2-fluorophenyl)hydroxymethyl)pyridine (36)  

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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19F (CDCl3, 300 K, 471 MHz) 
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2-Chloro-4-fluoro-3-(2-fluorobenzoyl)pyridine (37)  

1H (CDCl3, 300 K, 300 MHz) 

 

JMOD (CDCl3, 300 K, 75 MHz) 
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19F (CDCl3, 300 K, 282 MHz) 
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Benzofuro[2,3-b]benzothiopyrano[4,3,2-de]1,8-naphthyridine (28) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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Benzothieno[2,3-b]benzothiopyrano[4,3,2-de]1,8-naphthyridine (39) 

1H (CDCl3, 300 K, 500 MHz) 

 

JMOD (CDCl3, 300 K, 126 MHz) 
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11-Methylbenzothiopyrano[4,3,2-de]indolo[2,3-b]1,8-naphthyridine (35) 

1H ((CD3)2SO, 375 K, 500 MHz) 

 

JMOD ((CD3)2SO, 375 K, 126 MHz) 
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Titration curves for IC50 determination 
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Compound MN65-45 
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Compound MN64-44 

  

 

 

Compound 33 or NM-263 
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Compound 13 or NM-022 

10 -10 10 -9 10 -8 10 -7 10 -6 10 -5 10 -4

0

50

100

150

[Compound], M

A
c
ti

v
it

y
 (

%
)

9.468e-007

IC50 (M):

2021/31

Hs_PIM

1

 

10 -10 10 -9 10 -8 10 -7 10 -6 10 -5 10 -4

0

50

100

150

[Compound], M

A
c
ti

v
it

y
 (

%
)

IC50 (M):

1.043e-006

2021/31 Hs_PIM1

 

10 -10 10 -9 10 -8 10 -7 10 -6 10 -5 10 -4

0

50

100

150

[Compound], M

A
c
ti

v
it

y
 (

%
) IC50 (M):

2.381e-006

2021/31 Hs_PIM2

 

10 -10 10 -9 10 -8 10 -7 10 -6 10 -5 10 -4

70

80

90

100

110

[Compound], M

A
c
ti

v
it

y
 (

%
) IC50 (M):

4.285e-006

2021/31

Hs_PIM2

 

 

Compound 39 or NM-261 

-10 -9 -8 -7 -6 -5 -4

0

50

100

150

[Compound], M

A
c

ti
v

it
y

 (
%

)

2022/0190 Hs_PIM1

IC50 (M):

8.662e-007

 

-10 -9 -8 -7 -6 -5 -4

0

50

100

150

[Compound], M

A
c

ti
v

it
y

 (
%

)

2022/0190 Hs_PIM2

IC50 (M):

2.662e-006

 

 

  



S65 
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