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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) 'TH-NMR spectrum, (b) ®C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of
2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5).

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

Figure S3: (a) 'TH-NMR spectrum, (b) 3C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of
6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10).

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

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

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

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

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

Figure S9: (a) 'TH-NMR spectrum, (b) 3C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of
2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20).

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

Figure S11: (a) 'H-NMR spectrum, (b) *C-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) 'H-NMR spectrum, (b) *C-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) 'H-NMR spectrum, (b) ¥C-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrumé6-
chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-quinolinedione (25).

Figure S14: (a) 'H-NMR spectrum, (b) *C-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) 'H-NMR spectrum, (b) *C-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) 'H-NMR spectrum, (b) BC-NMR spectrum, (c) IR spectrum, (d) HR-MS spectrum of
8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-dioxocyclododecal2,3-g]-2-methyl-5,8-
quinolinedione (28).



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

SI (ICSO HFF-l/ICSO cancer line)

Compound
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 clopP | nHA | nHD | nRTB PSA | logBB
[g/mol] [A7]
1 227 2.55 2 0 0 3414 | -045
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 4338 | -0.36
5 248 2.59 3 0 3 4338 | -0.16
6 246 221 3 0 2 4338 | -0.71
7 266 241 4 0 3 56.27 | -042
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 4046 | -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
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Figure S1 (a): "H-NMR spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5).
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Figure S1 (b): ®*C-NMR spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5).
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Figure S1 (¢): IR spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5).



Compound Spectrum List Report

Analysis Info Acquisition Date  2/17/2017 11:21:14 AM
Analysis Name D:\Data\mk5.d

Method low_mass.m Operator KM

Sample Name  TM Low concentration Instrument impact Il 1825265.10082
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4000 V Set Dry Heater 240°C
Scan Begin 100 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens .3
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(d)

Figure S1 (d): HR-MS spectrum of 2-chloro-3-(2-propenoxy)-1,4-naphthoquinon (5).
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Figure S2 (a): '"H-NMR spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6).
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Figure S2 (b): *C-NMR spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6).
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Figure S2 (c): HR-MS spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6).



Compound Spectrum List Report

Analysis Info Acquisition Date  2/17/2017 11:25:36 AM
Analysis Name D:\Data\mk6.d

Method low_mass.m Operator KM

Sample Name  TM Low concentration Instrument impact Il 1825265.10082
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4000 V Set Dry Heater 240°C
Scan Begin 100 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. |
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Figure S2 (d): HR-MS spectrum of 2-chloro-3-(2-propynoxy)-1,4-naphtoquinon (6).
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Figure S3 (a): 'H-NMR spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10).
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Figure S3 (b): *C-NMR spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10).
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Figure S3 (c): IR spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10).



Compound Spectrum List Report

Analysis Info Acquisition Date  2/17/2017 11:28:53 AM
Analysis Name D:\Data\mk10.d

Method low_mass.m Operator KM

Sample Name  TM Low concentration Instrument impact Il 1825265.10082
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4000 V Set Dry Heater 240°C
Scan Begin 100 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
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Figure S3 (d): HR-MS spectrum of 6-chloro-2-methyl-7-propoxy-5,8-quinolinedione (10).
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Figure S4 (a): '"H-NMR spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11).
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Figure S4 (b): *C-NMR spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11).
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Figure S4 (c): IR spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11).



Compound Spectrum List Report

Analysis Info Acquisition Date  2/17/2017 11:31:20 AM
Analysis Name D:\Data\mk11.d

Method low_mass.m Operator KM

Sample Name  TM Low concentration Instrument impact Il 1825265.10082
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4000 V Set Dry Heater 240°C
Scan Begin 100 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
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Figure S4 (d): HR-MS spectrum of 6-chloro-2-methyl-7-(2-propenoxy)-5,8-quinolinedione (11).
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Figure S5 (a): 'H-NMR spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12).
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Figure S5 (b): *C-NMR spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12).
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Figure S5 (c): IR spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12).



Compound Spectrum List Report

Analysis Info Acquisition Date  2/17/2017 11:33:58 AM
Analysis Name D:\Data\mk12.d

Method low_mass.m Operator KM

Sample Name  TM Low concentration Instrument impact Il 1825265.10082
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4000 V Set Dry Heater 240°C
Scan Begin 100 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
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Figure S5 (d): HR-MS spectrum of 6-chloro-2-methyl-7-(2-propynoxy)-5,8-quinolinedione (12).
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13C-NMR spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14).
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Figure S6 (b): 'TH-NMR spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14).
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Figure S6 (c): IR spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14).



Compound Spectrum List Report
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Figure S6 (d): HR-MS spectrum of 2,3-di(2-propenoxy)-1,4-naphtoquinon (14).
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Figure S7 (a): 'TH-NMR spectrum of 2,3-di(2-propynoxy)-1,4-naphthoquinon (15).

LARS NN 0- BACARE NS

3.0

25

T

T

ppm



181.59
146.01
———133.94
—130.76
77.99
77.23
77.02.
16.9a
76.81
6081

12642

\Z

.&'mm” ”" ol ﬁl’ii” i’

A E RS LN R LSS EEEEEERER [rrrerTTeY lg-.vr:;u-l_ ......... [rrrreeree il T [Tt pretTT Y '.-I,..' ...... R T o i
180 170 160 150 140 130 120 110 100 20 80 70 ppm

Figure S7 (b): *C-NMR spectrum of 2,3-di(2-propynoxy)-1,4-naphthoquinon (15).
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Figure S7 (0): 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).
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Figure S8 (a): 'H-NMR spectrum of 2-methyl-6,7-dipropoxy-5,8-quinolinedione (19).
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Figure S8 (b): *C-NMR spectrum of 2-methyl-6,7-dipropoxy-5,8-quinolinedione (19).
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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).
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Figure S9 (a): "H-NMR spectrum of 2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20).
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Figure S9 (b): 3C-NMR spectrum of 2-methyl-6,7-di(2-propenoxy)-5,8-quinolinedione (20).
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Figure S9 (¢): 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).
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Figure S10 (a): '"H-NMR spectrum of 2-methyl-6,7-di(2-propynoxy)-5,8-qunolinedione (21).
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Figure S10 (b): ®*C-NMR spectrum of 2-methyl-6,7-di(2-propynoxy)-5,8-qunolinedione (21).
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Figure 510 (0): 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).
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Figure S11 (a): *C-NMR spectrum of 2-chloro-3-(8-hydroxy-4-octen-2,6-diynyloxy)-1,4-naphtoquinon (23).



13
67

<

~—
<ls
%iig
~X

X

s
%0028

28
22

e HO =N N AN wn

wINMIT ~O N O®~<m o=
. . « v R N
L ST NSO O®® ..
™~~~ MmMMmMmmmm NNNNNNH w0 W
ke kel Lk R R Kkl ek hiale ke kakakal o

——85.90
—82.21

62.03
ei98

51.58
<51.52

LI AL BRI LA LS I AL B I AL IR I I A IR IR AL IR AL AU I IR S I I R IR I L

180 170 160 150 140 130 120 110 100 90 80 70 60 ppm

Figure S11 (b): ®*C-NMR spectrum of 2-chloro-3-(8-hydroxy-4-octen-2,6-diynyloxy)-1,4-naphtoquinon (23).
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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).
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Figure S12 (a): 'H-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione (24).
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Figure S12 (b): "H-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione (24).
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Figure S12 (c): IR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione (24).
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Figure S12 (d): HR-MS spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-5,8-quinolinedione
(24).
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Figure S13 (a): "H-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-quinolinedione (25).
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Figure S13 (b): 3*C-NMR spectrum of 6-chloro-7-(8-hydroxy-4-octen-2,6-diynyloxy)-2-methyl-5,8-quinolinedione (25).
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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).
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Figure S14 (a): '"H-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-1,4-naphthoquinon (26).
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Figure S14 (b): ®*C-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-1,4-naphthoquinon (26).
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Figure S14 (c): IR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododecal[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).
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Figure S15 (a): ®*C-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododeca[2,3-g]-5,8-quinolinedione (27).
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Figure S15 (b): "H-NMR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododecal2,3-g]-5,8-quinolinedione (27).
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Figure S15 (¢): IR spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododecal2,3-g]-5,8-quinolinedione (27).
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Figure S15 (d): HR-MS spectrum of 8-octen-6,10-diynyl-1,4-dioxocyclododecal[2,3-g]-5,8-
quinolinedione (27).
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Figure S16 (a): '"H-NMR spectrum of 8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-dioxocyclododecal[2,3-g]-2-methyl-5,8-quinolinedione (28).
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Figure 516 (b): 3*C-NMR spectrum of 8-octen-6,10-diynyl-1,4-8-octen-6,10-diynyl-1,4-dioxocyclododecal2,3-g]-2-methyl-5,8-quinolinedione (28).
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Figure 516 (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-

dioxocyclododecal2,3-g]-2-methyl-5,8-quinolinedione (28).




