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1H NMR of 2 
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1H NMR of 3 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 3 
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1H NMR of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 4 
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1H NMR of 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 5 
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2D NMR- HMBC OF 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S7 
 

1H NMR of 6 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 6 
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1H NMR of 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 7 
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1H NMR of 8 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 8 
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1H NMR of 9 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 9 

 

 

 

 

 

 

 

 

 



S11 
 

1H NMR of 10 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 10 
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1H NMR of 11 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 11 
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1H NMR of 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 12 
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1H NMR of 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 13 
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1H NMR of 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 14 
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1H NMR of 15 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 15 
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HMBC of 15 
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1H NMR of 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 16 
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HMBC of 16 
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Confirmation of regioisomer assignment of compound 15 and 16 

- With respect to morpholino derivative 5  – Crystal structure obtained 

- On HMBC analysis, C(1)CH3 is more downfield and correlated to the C(8) quinone 

 

 

 

 

 

 

 

- C(6)H correlates to C(8) quinone confirmed using X-ray single crystal and HMBC 

 

 

 

 

 

 

 

 

 

 

 

For the benzylamine isoquinolinequinone N-oxides 15 and 16: 

C(7) Regioisomer 15 - Correlation of C(6)H with 181.0 ppm , which is the C(8) carbonyl 

C(6) Regioisomer 16 - Correlation of C(7)H with 179.1 ppm, which is the C(5) carbonyl 
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C(7) Regioisomer 15 

- Like morpholino derivative 5, C(1)CH3 correlates to C(8) carbonyl 

 

 

 

 

 

  

 

 

- C(6)H also correlates to the C(8) carbonyl carbon 

 

 

 

 

 

 

 

 

 

C(6) Regioisomer 16 

 

 

 

 

 

 

 

 

- C(7)H correlates to the C(5) carbonyl carbon 
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NCI60 One dose Screen 

Compound 3 
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Compound 4 
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Compound 5 
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Compound 6 
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Compound 7 
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Compound 8  
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Compound 9 
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Compound 10 
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Compound 11 
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Compound 12 
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Compound 13 
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Compound 14 
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Compound 15 
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Compound 16 
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NCI60 – Five Dose Data 

Compound 3 

 

 

 

 

 

 



S37 
 



S38 
 

 

 

 

Mean of effective endpoints across 59 cell lines for compound 3 as Log10 Concentration (SD)  

GI50 -5.8 (±0.26); TGI -5.37 (±0.24); LC50 -4.82 (±0.41) 
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Compound 11 
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Mean of effective endpoints across 57 cell lines for compound 11 as Log10 Concentration (SD)  

GI50 -5.56 (±0.19); TGI -5.05 (±0.32); LC50 -4.5 (±0.36) 

 



S42 
 

Compound 15 
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Mean of effective endpoints across 59 cell lines for compound 15 as Log10 Concentration (SD)  

GI50 -5.62 (±0.19); TGI -5.09 (±0.3); LC50 -4.42 (±0.41) 
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Compound 16 
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Mean of effective endpoints across 59 cell lines for compound 16 as Log10 Concentration (SD)  

GI50 -6.15 (±0.34); TGI -5.63 (±0.31); LC50 -4.95 (±0.6)  
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Calculation of Mean GI50 and Trends 

Mean GI50 was calculated from 53 human cancer cell lines that were common across the four 

compounds 3,11,15 and 16. Conditional formatting was applied to the GI50 values per compound row 

with the colour green representing more un-responsive cell lines and red representing more-

responsive cell lines. 

  3 11 15 18 
CCRF-CEM 0.0559 3.11 2.98 0.793 

K-562 3.04 3.36 2.94 0.497 
MOLT-4 1.69 3.09 2.21 1.14 

RPMI-8226 2.07 3.24 2.61 1.52 
A549/ATCC 3.12 2.56 2.47 1.36 

EKVX 2.02 2.12 2.09 1.18 
HOP-62 0.744 3.12 3.1 1.67 
HOP-92 2.12 2.46 2.8 2.31 

NCI-H226 1.42 4.01 2.81 1.96 
NCI-H23 1.63 1.89 2.03 0.64 

NCI-H322M 1.68 3.45 2.59 1.08 
NCI-H460 2.72 2.94 2.74 0.731 
NCI-H522 1.66 2.25 2.45 1.2 
COLO-205 1.64 1.7 0.977 0.27 
HCC-2998 1.64 3.4 2.8 0.421 
HCT-116 0.945 2.5 2.47 0.305 
HCT-15 1.43 2.76 1.7 0.483 
HT-29 2.41 2.97 1.97 0.374 
KM12 1.99 2.93 2.4 0.653 

SW-620 1.54 3.39 3.12 0.385 
SF-268 2.05 3.46 2.81 1.48 
SF-295 1.78 3.04 2.6 1.09 
SF-539 1.8 2.85 2.29 1.13 
U251 1.48 2.74 2.46 1.34 

LOX IMVI 1.44 2.45 2.72 0.36 
MALME-3M 1.53 1.47 0.617 0.134 

M14 1.78 2.06 1.97 0.729 
MDA-MB-435 1.79 1.86 1.81 0.208 

SK-MEL-2 1.89 2.52 2.63 1.21 
SK-MEL-28 1.96 5.79 4.63 2.21 
SK-MEL-5 1.14 1.47 1.23 0.249 
UACC-257 1.57 1.62 1.7 0.279 
UACC-62 1.63 1.41 1.8 0.316 
IGROV1 1.74 2.05 1.71 0.656 

OVCAR-3 0.314 2.27 0.613 0.272 
OVCAR-4 1.2 1.55 1.13 0.316 
OVCAR-5 1.76 3.11 2.58 1.4 
OVCAR-8 0.339 2.51 2.32 0.484 

NCI-ADR/RES 2.33 2.83 2.67 0.535 
786-0 2.07 4.65 3.68 2.33 
A498 3.58 4.48 4.72 1.39 
ACHN 1.9 3.08 2.73 1.13 
CAKI-1 1.95 5.66 2.84 0.972 

RXF 393 1.42 3.08 2.47 1.34 
SN12C 1.62 1.49 2.13 0.408 
UO-31 1.69 2.41 2.9 1.26 
DU-145 1.82 4.26 3.5 1.37 
MCF7 1.55 1.3 1.65 0.29 

MDA-MB-
231/ATCC 

2.68 2.11 3.03 0.385 

HS 578T 2.84 10.8 7 1.9 
BT-549 1.72 4.08 4.19 1.49 
T-47D 1.97 2.26 1.88 0.346 

MDA-MB-468 0.946 1.1 1.3 0.259 

Mean GI50  1.75 2.93 2.52 0.91 
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Mean LC50 was calculated from 50 human cancer cell lines that were common across the four 

compounds 3,11,15 and 16. Conditional formatting was applied to the GI50 values per compound row 

with the colour green representing more un-responsive cell lines and red representing more-

responsive cell lines. 

 3 11 15 16 

CCRF-CEM 100 100 100 100 

K-562 100 100 100 100 

RPMI-8226 100 100 100 100 

A549/ATCC 55.3 43.5 66.1 75.4 

EKVX 22.2 24.4 28.7 5.55 

HOP-62 5.79 33.5 100 6.67 

HOP-92 23.8 22.7 56.5 100 

NCI-H226 6.26 74.9 77.8 8.87 

NCI-H23 100 100 100 5.52 

NCI-H322M 5.62 33.4 100 26 

NCI-H460 49.9 63.7 100 9.16 

NCI-H522 8.11 29.8 52.9 7.68 

COLO-205 6.85 7.73 7.19 4.17 

HCC-2998 5.95 40 32.8 4.55 

HCT-116 46 27.5 34.2 5.22 

HCT-15 7.69 30.1 15.7 5.84 

HT-29 100 100 100 100 

KM12 15.1 62.2 73.1 30.5 

SW-620 9.09 42.8 67 6 

SF-268 27.6 54.1 100 27.2 

SF-295 6.28 34.3 67.4 5.1 

SF-539 5.68 28.4 15.8 4.9 

U251 5.4 31.9 46 7.15 

LOX IMVI 6.42 79.1 66.2 4.45 

MALME-3M 5.57 5.55 4.43 0.789 

M14 6.69 13.8 9.58 6.19 

MDA-MB-435 6.13 6.15 6.01 0.798 

SK-MEL-2 8.41 29.5 46.9 6.12 

SK-MEL-28 6.62 44.2 100 10.2 

SK-MEL-5 5.07 5.54 5.1 2.6 

UACC-257 7.11 6.3 9.49 4.33 

UACC-62 6.3 6.12 7.05 4.82 

IGROV1 11.8 29.2 35.2 6.19 

OVCAR-3 22.2 24.6 29.3 3.28 

OVCAR-4 5.08 5.8 5.07 3.83 

OVCAR-5 5.91 33.4 24.1 5.58 

OVCAR-8 4.54 76.8 31 15.3 

NCI-ADR/RES 100 100 100 73.8 

786-0 9.84 41.1 100 36.1 

A498 38.1 42.2 40.9 5.4 

CAKI-1 9.05 44 50.4 17.7 

RXF 393 5.84 35.7 41.2 6.43 

SN12C 5.93 8 20.6 4.21 

UO-31 6.8 33 32.7 5.13 

DU-145 5.69 38.5 33.9 5.31 
MDA-MB-
231/ATCC 

100 33.3 100 100 

HS 578T 100 100 100 100 

BT-549 5.73 40.1 41.5 6.5 

T-47D 100 33.7 59.9 8.21 

MDA-MB-468 7.48 6.87 7.61 4.28 

Mean LC50  28.3 42.14 52.99 23.86 
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COMPARE Analysis  

Correlation of 15 - Tetrangulol 
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Correlation of 15 - (1S,3S)-austrocortirubin 
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Correlation of 15 – NSC 331757 
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Correlation of 16 – NSC658444 
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Correlation of 16 - (1S,3S)-austrocrotirubin 
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Correlation of 16 – Discorhabdin C-dienol.TFA 
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Correlation of 16 – NSC331757 
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Correlation of 3 – 2-Deoxyuridine 
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 Correlation of 3- Nelarabine 
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Matrix COMPARE of 15 (NSC 805946) and 16 (NSC 815386) 

 

 

Matrix COMPARE of 15 (NSC 805946) and 3 (NSC 805939) 

 

 

 

Matrix COMPARE of 16 (NSC 815386) and 3 (NSC 805939) 
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Electrochemical Graphs 

CV of 2 mM 2, 2 mM 3, 2 mM 11, 2 mM 15, and 3 mM 16 obtained by a Pt electrode vs. Ag/Ag+ 

using 0.1 M of tetrabutylammonium tetrafluoroborate in ACN, a scan rate of 100 mVs-1.  
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Squarewave voltammetry (SWV) of 3 mM 2, 2 mM 3, 2 mM 11, 3 mM 15, and 3 mM 16 

obtained by a Pt electrode vs. Ag/Ag+ using 0.1 M of tetrabutylammonium tetrafluoroborate 

in ACN. 
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Adduct Binding Studies 

Predicted adducts 

Compounds 2, 3, 7 and 15 proposed adducts are shown. Compound 11 adducts are identical to 

compound 7 adducts due to loss of bromine. Compound 16 is opposite isomer to compound 15, thus 

mass of adducts formed would be identical. 
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LC/MS procedure and information 

LC/MS : Acquity BSM, Acquity Sample Manager, Vion IMS QTof (SAA055K) 

Column: Acquity UPLC-BEH-C18 

Column Dimension : 2.1 mm x 50 mm 

Column Particle Size : 1.7 μm 

Mode: ESI+ 

Mobile Phase: See Below 

Gradient: See Below 

Flow Rate: 0.600 mL/min 

Sample Run Time: 5 minutes 

Injection Volume: 1μL with a 2μL dilution 

 

Mobile Phases and Gradients 

Solvent A = Water + 0.1% Formic Acid 

Solvent B = Acetonitrile + 0.1 % Formic Acid 

Time (min) Composition A 
(%) 

Composition B 
(%) 

Curve 

0.00 98.0 2.0 Initial 
0.50 98.0 2.0 6 
2.00 50.0 50.0 6 
4.00 5.0 95.0 6 
4.10 98.0 2.0 6 
5.00 98.0 2.0 6 

 

Vion IMS QTof Source Parameters 

Desolvation temperature: 450 ⁰C Cone gas: 50 L/hr 
Desolvation gas:  800 L/hr Capillary Voltage: 1.00 kV 
Source Temperature: 120 ⁰C Scan Time: 0.200 s 
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LC/MS Results 

Entry Biological 
Nucleophile 

Retention Time Observed 
mass  

[m/z, (M+H+)] 

Detector 
Response 

2 Cysteine 1.3 365.0798 20,237 
Glutathione 1.18 551.1445 10,072 

Serine 1.6 349.1026 20,342 

3 Cysteine 1.39 381.0750 11,416 
Glutathione 1.14 567.1396 4154 

Serine 1.41 365.0981 1,017 

7 Cysteine 1.88 470.1385 516 
Glutathione 1.83 656.2014 737 

Serine N/A N/A N/A 

11 Cysteine 1.88 470.1376 1,742 
Glutathione 1.83 656.2030 3,856 

Serine N/A N/A N/A 

15 Cysteine 1.72 486.1328 3,893 
Glutathione 1.68 672.1991 4,324 

Serine N/A N/A N/A 

16 Cysteine 1.78 486.1348 208 

Glutathione 1.76 672.1984 4,713 

Serine N/A N/A N/A 

 

 

 

 

 

 


