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Table S1: The selectivity index (SI) value for Compounds 1-28 and cisplatin. 
Table S2: The parameters determined by computational methods such as lipophilicity (cLogP), 

molecular mass (M), number of donors (nHD) and acceptors (nHA) of hydrogen bonds, 
number of rotatable bonds (nRTB), topological polar surface area (PSA), and penetration 
drug by BBB (log BB). 

Figure S1: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of  
2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5). 

Figure S2: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
2-chloro-3-(2-propynoxy)-1,4-naphthoquinon (6). 

Figure S3: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of  
6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10). 

Figure S4: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of  
6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11). 

Figure S5: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 6-
chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12). 

Figure S6: (a) 1H NMR spectrum, (b) 13C NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
2,3-di(2-propenoxy)-1,4-naphthoquinon (14). 

Figure S7: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
2,3-di(2-propynoxy)-1,4-naphthoquinon (15). 

Figure S8: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
2-methyl-6,7-dipropoxy-5,8-quinolinedione (19). 

Figure S9: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20). 

Figure S10: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
2-methyl-6,7-di(2-propynoxy)-5,8-qunolinedione (21). 

Figure S11: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
2-chloro-3-(8-hydroxy-4-octen-2,6-diynyloxy)-1,4-naphtoquinon (23). 

Figure S12: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of 
6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione (24). 

Figure S13: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum6-
chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-quinolinedione (25). 

Figure S14: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of  
8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-1,4-naphthoquinon (26). 

Figure S15: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of  
8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-5,8-quinolinedione (27). 

Figure S16: (a) 1H-NMR spectrum, (b) 13C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of  
8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-2-methyl-5,8-
quinolinedione (28). 



Table S1: The selectivity index (SI) value for Compounds 1-28 and cisplatin. 
 

Compound 
SI (IC50 HFF-1/IC50 cancer line) 

C-32 SNB-19 MDA-MB-231 
1 0.62 0.59 0.49 
2 0.69 0.60 0.63 
3 0.95 0.63 0.43 
4 0.88 0.80 10.57 
5 0.95 1.00 0.55 
6 1.22 0.46 0.19 
7 - - - 
8 - - - 
9 10.31 0.16 0.15 

10 0.59 0.80 0.71 
11 0.12 0.59 0.82 
12 0.07 0.72 0.81 
13 0.48 0.54 0.48 
14 0.42 0.22 0.25 
15 0.62 0.73 5.19 
16 - - - 
17 - - - 
18 50.40 0.58 7.00 
19 0.14 0.69 0.25 
20 0.03 0.04 0.02 
21 0.69 0.59 0.63 
22 1.64 1.04 1.85 
23 0.67 0.52 0.23 
24 - - - 
25 0.23 0.16 0.61 
26 0.58 0.77 0.11 
27 0.27 0.41 1.93 
28 0.18 0.18 6.25 

cisplatin 0.55 0.48 2.80 
 
 
 
 
 
 
 
 
 
 
 
 



Table S2: The parameters determined by computational methods such as lipophilicity (cLogP), 
molecular mass (M), number of donors (nHD) and acceptors (nHA) of hydrogen bonds, 
number of rotatable bonds (nRTB), topological polar surface area (PSA), and penetration 
drug by BBB (log BB). 

 
Compound M 

[g/mol] 
clopP nHA nHD nRTB PSA 

[Å2] 
logBB 

1 227 2.55 2 0 0 34.14 - 0.45 
2 242 2.69 3 0 0 47.03 - 0.61 
3 227 2.17 3 0 0 47.03 - 0.25 
4 250 2.33 3 0 3 43.38 - 0.36 
5 248 2.59 3 0 3 43.38 - 0.16 
6 246 2.21 3 0 2 43.38 - 0.71 
7 266 2.41 4 0 3 56.27 - 0.42 
8 264 2.29 4 0 3 56.27 - 0.14 
9 263 1.75 4 0 2 56.27 - 0.85 

10 251 1.95 4 0 3 56.27 - 0.19 
11 249 1.57 4 0 3 56.27 - 0.04 
12 247 1.15 4 0 2 56.27 - 0.76 
13 275 2.57 4 0 6 52.61 - 0.06 
14 271 2.28 4 0 6 52.61 - 0.06 
15 266 1.77 4 0 4 52.61 - 1.25 
16 290 2.20 5 0 6 65.50 - 0.21 
17 287 1.84 5 0 6 65.50 - 0.10 
18 284 1.49 5 0 4 65.50 - 1.27 
19 278 2.06 5 0 6 65.50 - 0.06 
20 271 1.84 5 0 6 65.50 - 0.06 
21 367 1.02 5 0 4 65.50 - 1.16 
22 136 1.01 2 2 0 40.46 - 0.57 
23 326 3.20 4 1 2 63.60 - 0.54 
24 328 2.57 5 1 2 76.50 - 0.83 
25 342 2.23 5 1 2 76.50 - 0.69 
26 291 3.23 4 0 0 52.61 - 0.41 
27 292 2.45 5 0 0 65.50 - 0.70 
28 306 2.15 5 0 0 65.50 - 0.57 

 
  



 
 

Figure S1 (a): 1H-NMR spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5). 



 
 

Figure S1 (b): 13C-NMR spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5). 



 
 

Figure S1 (c): IR spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5).

50075010001250150017502000250030003500
1/cm

-0

0,5

1

1,5

2

2,5

Abs

16
80

,0
7

15
95

,2
0

15
70

,1
2

15
59

,5
1

14
57

,2
8

14
24

,4
9 13

33
,8

3
13

12
,6

2
12

94
,2

9
12

75
,0

0
12

58
,6

1
12

02
,6

7
11

39
,0

1

10
41

,6
1

10
14

,6
0

93
8,

41

86
6,

08
85

1,
61

71
7,

55
70

8,
87

MK2-125



 
(d) 

 
Figure S1 (d): HR-MS spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5). 



 
 

Figure S2 (a): 1H-NMR spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6). 



 

 
 

Figure S2 (b): 13C-NMR spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6). 



 
 

Figure S2 (c): HR-MS spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6). 
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Figure S2 (d): HR-MS spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6). 



 
 

Figure S3 (a): 1H-NMR spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10). 



 
 

Figure S3 (b): 13C-NMR spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10). 



 
 

 Figure S3 (c): IR spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10).
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(d) 

 
Figure S3 (d): HR-MS spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10).



 
 

Figure S4 (a): 1H-NMR spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11). 



 
 

Figure S4 (b): 13C-NMR spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11). 



 
 

Figure S4 (c): IR spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11). 
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Figure S4 (d): HR-MS spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11). 



 
 

Figure S5 (a): 1H-NMR spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12). 



 

 
 

Figure S5 (b): 13C-NMR spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12). 



 
 

Figure S5 (c): IR spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12).
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Figure S5 (d): HR-MS spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12). 



 
 

Figure S6 (a): 13C-NMR spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14). 



 
 

Figure S6 (b): 1H-NMR spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14). 



 
 

Figure S6 (c): IR spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14). 
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Figure S6 (d): HR-MS spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14). 



 
 

Figure S7 (a): 1H-NMR spectrum of 2,3-di(2-propynoxy)-1,4-naphthoquinon (15). 



 
 

Figure S7 (b): 13C-NMR spectrum of 2,3-di(2-propynoxy)-1,4-naphthoquinon (15). 



 
 

Figure S7 (c): IR spectrum of 2,3-di(2-propynoxy)-1,4-naphthoquinon (15).
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Figure S7 (d): HR-MS spectrum of 2,3-di(2-propynoxy)-1,4-naphthoquinon (15). 



 
 

Figure S8 (a): 1H-NMR spectrum of 2-methyl-6,7-dipropoxy-5,8-quinolinedione (19). 



 
 

Figure S8 (b): 13C-NMR spectrum of 2-methyl-6,7-dipropoxy-5,8-quinolinedione (19). 



 
 

Figure S8 (c): IR spectrum of 2-methyl-6,7-dipropoxy-5,8-quinolinedione (19).
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Figure S8 (d): HR-MS spectrum of 2-methyl-6,7-dipropoxy-5,8-quinolinedione (19). 



 
 

Figure S9 (a): 1H-NMR spectrum of 2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20). 



 
 

Figure S9 (b): 13C-NMR spectrum of 2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20). 



 
 

Figure S9 (c): IR spectrum of 2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20).
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Figure S9 (d): HR-MS spectrum of 2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20). 



 
 

Figure S10 (a): 1H-NMR spectrum of 2-methyl-6,7-di(2-propynoxy)-5,8-qunolinedione (21). 



 
 

Figure S10 (b): 13C-NMR spectrum of 2-methyl-6,7-di(2-propynoxy)-5,8-qunolinedione (21). 



 
 

Figure S10 (c): IR spectrum of 2-methyl-6,7-di(2-propynoxy)-5,8-qunolinedione (21).
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Figure S10 (d): HR-MS spectrum of 2-methyl-6,7-di(2-propynoxy)-5,8-qunolinedione (21). 



 
 

Figure S11 (a): 13C-NMR spectrum of 2-chloro-3-(8-hydroxy-4-octen-2,6-diynyloxy)-1,4-naphtoquinon (23). 



 
 

Figure S11 (b): 13C-NMR spectrum of 2-chloro-3-(8-hydroxy-4-octen-2,6-diynyloxy)-1,4-naphtoquinon (23). 



 
 

Figure S11 (c): IR spectrum of 2-chloro-3-(8-hydroxy-4-octen-2,6-diynyloxy)-1,4-naphtoquinon (23).
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Figure S11 (d): HR-MS spectrum of 2-chloro-3-(8-hydroxy-4-octen-2,6-diynyloxy)-1,4-naphtoquinon 
(23). 



 
 

Figure S12 (a): 1H-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione (24). 



 

 
 

Figure S12 (b): 1H-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione (24). 



 
 

Figure S12 (c): IR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione (24).

50075010001250150017502000250030003500
1/cm

-0,15

0

0,15

0,3

0,45

0,6

Abs

16
92

,6
1

16
80

,0
7

16
69

,4
6

15
96

,1
6

15
86

,5
2 15

73
,9

8
15

60
,4

8

13
27

,0
8

13
13

,5
8

12
86

,5
8

12
78

,8
6

12
53

,7
8

12
35

,4
6

11
39

,9
8

10
64

,7
5

10
23

,2
8

85
4,

50 82
7,

50

72
4,

30

MKWITHF



 
 

Figure S12 (d): HR-MS spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione 
(24). 



 
 

Figure S13 (a): 1H-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-quinolinedione (25). 



 
 

Figure S13 (b): 13C-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-quinolinedione (25). 



 
 

Figure S13 (c): IR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-quinolinedione (25). 
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Figure S13 (d): HR-MS spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-
quinolinedione (25).



 

 
 

Figure S14 (a): 1H-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-1,4-naphthoquinon (26). 



 
 

Figure S14 (b): 13C-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-1,4-naphthoquinon (26). 



 
 

Figure S14 (c): IR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-1,4-naphthoquinon (26). 
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Figure S14 (d): HR-MS spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-1,4-
naphthoquinon (26). 



 
 

Figure S15 (a): 13C-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-5,8-quinolinedione (27). 



 
 

Figure S15 (b): 1H-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-5,8-quinolinedione (27). 



 
 

Figure S15 (c): IR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-5,8-quinolinedione (27). 
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Figure S15 (d): HR-MS spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-5,8-
quinolinedione (27).



 
 

Figure S16 (a): 1H-NMR spectrum of 8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-2-methyl-5,8-quinolinedione (28).



 
 

Figure S16 (b): 13C-NMR spectrum of 8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-2-methyl-5,8-quinolinedione (28).



 
 

Figure S16 (c): IR spectrum of 8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-2-methyl-5,8-quinolinedione (28).
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Figure S16 (d): HR-MS spectrum of 8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-
dioxocyclododeca[2,3-g]-2-methyl-5,8-quinolinedione (28). 


