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NMR spectra 

N-(3-Morpholin-4-ylpropyl)-1,5-naphthyridin-4-amine 8 (ZS100). 
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N
1
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1
-Diethyl-N

4
-1,5-naphthyridin-4-ylpentane-1,4-diamine 5 (ZS101). 
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N,N-Diethyl-N'-1,5-naphthyridin-4-ylpropane-1,3-diamine 9 (ZS104). 
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1-Morpholin-4-yl-3-(1,5-naphthyridin-4-ylamino)propan-2-ol 10 (ZS106). 
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N-(7-Chloroquinolin-4-yl)-N'-(1,5-naphthyridin-4-yl)butane-1,4-diamine 11 (ZSML18). 
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N,N'-Bis(3-morpholin-4-ylpropyl)-1,5-naphthyridine-4,8-diamine 12 (ZS99). 
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N,N'-Bis[3-(diethylamino)propyl]-1,5-naphthyridine-4,8-diamine 13 (ZS102). 
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N,N'-Bis[4-(diethylamino)-1-methylbutyl]-1,5-naphthyridine-4,8-diamine 4 (ZS103). 
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1,1'-[1,5-Naphthyridine-4,8-diyldi(imino)]bis(3-morpholin-4-ylpropan-2-ol) 20 (ZS108). 

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

6.282.244.181.091.041.00

2
.5

1
3

2
.5

2
6

3
.3

5
7

3
.3

7
1

3
.3

8
3

3
.4

5
7

3
.4

7
4

3
.4

8
4

3
.7

2
0

3
.7

2
9

4
.0

5
3

4
.0

6
5

4
.0

7
6

4
.0

8
8

6
.6

3
8

6
.6

4
8

8
.2

5
5

8
.2

6
6

4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5

Chemical Shift (ppm)

6.282.244.181.09

2
.5

1
32
.5

2
6

3
.3

4
5

3
.3

5
7

3
.3

7
1

3
.3

8
3

3
.4

4
8

3
.4

5
7

3
.4

7
4

3
.4

8
4

3
.7

1
13
.7

2
0

3
.7

2
9

4
.0

5
3

4
.0

6
5

4
.0

7
6

4
.0

8
8

8.0 7.5 7.0

Chemical Shift (ppm)

1.041.00

6
.6

3
8

6
.6

4
8

8
.2

5
5

8
.2

6
6

208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)
4

8
.4

1
2

5
5

.5
7

4

6
4

.2
5

4
6

7
.7

2
7

6
7

.9
8

7

1
0

1
.6

4
9

1
3

5
.0

2
31
4

9
.0

8
2

1
5

2
.1

8
7

52 50 48 46

Chemical Shift (ppm)

4
8

.4
1

2

N N

NH

N

O

NH

N

O

OH

OH

j:ZS108

r:ZSAB179

s:CD
3
OD

 



II-S13 
 

N,N'-Bis[2-(morpholin-4-yl)ethyl]-1,5-naphthyridine-4,8-diamine 3 (ZSML12). 
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N,N'-Bis[2-(diethylamino)ethyl]-1,5-naphthyridine-4,8-diamine 15 (ZSML13). 
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N,N'-Bis[4-(morpholin-4-yl)butyl]-1,5-naphthyridine-4,8-diamine 16 (ZSML16). 
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N,N'-Bis{2-[2-(dimethylamino)ethoxy]ethyl}quino[8,7-h]quinoline-1,7-diamine tetrahydrochloride 21 (ZS135). 
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N,N'-Bis(4-aminobutyl)quino[8,7-h]quinoline-1,7-diamine dihydrochloride 22 (ZS137). 
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N,N'-Bis(3-aminopropyl)quino[8,7-h]quinoline-1,7-diamine tetrahydrochloride 23 (ZS139). 
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N-[3-(Diethylamino)propyl]-N'-(2-morpholin-4-ylethyl)quino[8,7-h]quinoline-1,7-diamine tetrahydrochloride 19 (ZS143). 
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N-(4-Morpholin-4-ylbutyl)-N'-(2-morpholin-4-ylethyl)quino[8,7-h]quinoline-1,7-diamine tetrahydrochloride 2 (ZSML08). 
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1-Morpholin-4-yl-3-({7-[(2-morpholin-4-ylethyl)amino]quino[8,7-h]quinolin-1-yl}amino)propan-2-ol tetrahydrochloride 20 (ZSML09). 
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HPLC purity determination 

N-(3-Morpholin-4-ylpropyl)-1,5-naphthyridin-4-amine 8 (ZS100). 

 

N
1
,N

1
-Diethyl-N

4
-1,5-naphthyridin-4-ylpentane-1,4-diamine 5 (ZS101). 
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N,N-Diethyl-N'-1,5-naphthyridin-4-ylpropane-1,3-diamine 9 (ZS104). 



II-S34 
 

 

1-Morpholin-4-yl-3-(1,5-naphthyridin-4-ylamino)propan-2-ol 10 (ZS106). 



II-S35 
 

 

N-(7-Chloroquinolin-4-yl)-N'-(1,5-naphthyridin-4-yl)butane-1,4-diamine 11 (ZSML18). 



II-S36 
 

 

N,N'-Bis(3-morpholin-4-ylpropyl)-1,5-naphthyridine-4,8-diamine 12 (ZS99). 



II-S37 
 

 

N,N'-Bis[3-(diethylamino)propyl]-1,5-naphthyridine-4,8-diamine 13 (ZS102). 



II-S38 
 

 

N,N'-Bis[4-(diethylamino)-1-methylbutyl]-1,5-naphthyridine-4,8-diamine 4 (ZS103). 



II-S39 
 

 

1,1'-[1,5-Naphthyridine-4,8-diyldi(imino)]bis(3-morpholin-4-ylpropan-2-ol) 14 (ZS108). 



II-S40 
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N,N'-Bis[2-(morpholin-4-yl)ethyl]-1,5-naphthyridine-4,8-diamine 3 (ZSML12).  

 

N,N'-Bis[2-(diethylamino)ethyl]-1,5-naphthyridine-4,8-diamine 15 (ZSML13).  



II-S42 
 

 

N,N'-Bis[4-(morpholin-4-yl)butyl]-1,5-naphthyridine-4,8-diamine 16 (ZSML16).  



II-S43 
 

 

N,N'-Bis{2-[2-(dimethylamino)ethoxy]ethyl}quino[8,7-h]quinoline-1,7-diamine 

tetrahydrochloride 21 (ZS135).  



II-S44 
 

 

N,N'-Bis(4-aminobutyl)quino[8,7-h]quinoline-1,7-diamine dihydrochloride 22 (ZS137).  



II-S45 
 

 

N,N'-Bis(3-aminopropyl)quino[8,7-h]quinoline-1,7-diamine tetrahydrochloride 23 (ZS139).  



II-S46 
 

 

N-[3-(Diethylamino)propyl]-N'-(2-morpholin-4-ylethyl)quino[8,7-h]quinoline-1,7-diamine 

tetrahydrochloride 19 (ZS143).  



II-S47 
 

 

N-(4-Morpholin-4-ylbutyl)-N'-(2-morpholin-4-ylethyl)quino[8,7-h]quinoline-1,7-diamine 

tetrahydrochloride 2 (ZSML08). 



II-S48 
 

 

1-Morpholin-4-yl-3-({7-[(2-morpholin-4-ylethyl)amino]quino[8,7-h]quinolin-1-yl}amino)propan-2-

ol tetrahydrochloride 20 (ZSML09). 
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