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Fig. 1. 1H NMR of compound 2 
 

 
Fig. 2. 13C NMR of compound 2 

Ufa Institute of Chemistry of the Russian Academy of Sciences (UIC RAS). 2017Sp−1517 Petrova A−50−TFA−1−com 15mg in CDCl3,   1H  AV500 26.09.2017 SSH
SW(1H)=19.99ppm; O1(1H)=7.00ppm; Obs.Freq.:500.13MHz; D1=2.0s; T=292.6K; Probe:BBO; Exp.Time: 7 sec; Time&Date: 12:15:19 26 Sep 2017.
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Sp−639 Petrova A−50−TFA−1 15mg in CDCl3, TMS 13C{1H} com AV500 30.09.2017 LAN
SW(13C)=236.63ppm; O1(13C)=110.00ppm; Obs.Freq.:125.76MHz; D1=0.9s; T=293.4K; Probe:BBO; Exp.Time: 4 h  6 min 29 sec; Time&Date: 22:17:33 30 Sep 2017.
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Sp−639 Petrova A−50−TFA−1 15mg in CDCl3, TMS 13C{1H} dept135 AV500 30.09.2017 LAN
SW(13C)=236.63ppm; O1(13C)=110.00ppm; Obs.Freq.:125.76MHz; D1=1.0s; T=292.8K; Probe:BBO; Exp.Time:55 min 16 sec; Time&Date: 23:12:52 30 Sep 2017.
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SW(13C)=236.63ppm; O1(13C)=110.00ppm; Obs.Freq.:125.76MHz; D1=1.0s; T=292.8K; Probe:BBO; Exp.Time:55 min 16 sec; Time&Date: 00:08:10 01 Oct 2017.
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Fig. 3. 1H NMR of compound 3 
 

 
Fig. 4. 13C NMR of compound 3 

Ufa Institute of Chemistry of the Russian Academy of Sciences (UIC RAS). 2017Sp−794 Petrova A−50−TFA−2 10mg in CDCl3, TMS 1H  AV500 04.12.2017 LAN
SW(1H)=19.99ppm; O1(1H)=7.00ppm; Obs.Freq.:500.13MHz; D1=5.0s; T=292.7K; Probe:BBO; Exp.Time: 4 min 30 sec; Time&Date: 17:58:23 04 Dec 2017.
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Sp−794 Petrova A−50−TFA−2 10mg in CDCl3, TMS 13C{1H} com AV500 04.12.2017 LAN
SW(13C)=236.63ppm; O1(13C)=110.00ppm; Obs.Freq.:125.76MHz; D1=0.9s; T=293.9K; Probe:BBO; Exp.Time: 4 h 41 min 42 sec; Time&Date: 22:59:44 04 Dec 2017.
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SW(13C)=236.63ppm; O1(13C)=110.00ppm; Obs.Freq.:125.76MHz; D1=1.0s; T=293.4K; Probe:BBO; Exp.Time:55 min 16 sec; Time&Date: 23:55:03 04 Dec 2017.
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SW(13C)=236.63ppm; O1(13C)=110.00ppm; Obs.Freq.:125.76MHz; D1=1.0s; T=293.3K; Probe:BBO; Exp.Time:55 min 16 sec; Time&Date: 00:50:22 05 Dec 2017.
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Fig. 5. HMBC spectrum of compound 3 
 

Ufa Institute of Chemistry of the Russian Academy of Sciences (UIC RAS). 2017Sp−794 Petrova A−50−TFA−2 10mg in CDCl3, TMS {1H, 13C} HMBC AV500 05.12.2017 LAN
SW(1H)=12.98ppm; O1(1H)=7.00ppm; SW(13C)=220.00ppm; O1(13C)=115.00ppm; Obs.Freq.:500.13MHz; BF(13C)=125.76MHz; D1=0.8s; T=293.1K; Probe:BBO; Exp.Time: 1 h 24 min 55 sec; Time&Date: 00:51:13 05 Dec 2017.
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Fig. 6. HSQC spectrum of compound 3 
 

 
Fig. 7. HSQCED spectrum of compound 3 

Ufa Institute of Chemistry of the Russian Academy of Sciences (UIC RAS). 2017Sp−794 Petrova A−50−TFA−2 10mg in CDCl3, TMS {1H, 13C} HSQC AV500 04.12.2017 LAN
SW(1H)=12.98ppm; O1(1H)=7.00ppm; SW(13C)=220.00ppm; O1(13C)=115.00ppm; Obs.Freq.:500.13MHz; BF(13C)=125.76MHz; D1=0.8s; T=292.8K; Probe:BBO; Exp.Time:19 min 22 sec; Time&Date: 17:58:36 04 Dec 2017.
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Fig. 8. NOESY spectrum of compound 3 
 

 
Fig. 9. 1H and 15N NMR HMBC spectrum of compound 3 

Ufa Institute of Chemistry of the Russian Academy of Sciences (UIC RAS). 2017Sp−794 Petrova A−50−TFA−2 10mg in CDCl3, TMS {1H, 1H} NOESY AV500 05.12.2017 LAN
SW(1H)=12.98ppm; O1(1H)=7.00ppm; Obs.Freq.:500.13MHz; D1=1.5s; T=292.6K; Probe:BBO; Exp.Time:40 min 35 sec; Time&Date: 03:17:51 05 Dec 2017.
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Fig. 10. 19F NMR spectrum of compound 3 
 
 

 
Fig. 11. COSY spectrum of compound 3 
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Fig. 12. Cytostatic and cytotoxic effects of compound 3 (NSC 804690) on the NCI-60 panel of cancer cell lines at 
different doses, ranging from 10 nM to 100 μM. Results are displayed as dose-response curves (% growth versus 
sample concentration) for each cell line in the nine cancer subpanels. 
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Figure 13. GI50 (50% Growth Inhibition), TGI (Total Growth Inhibition) and LC50 (50% Lethal Concentration) mean 
graphs obtained for compound 3 (NSC 804690) tested at five concentrations (0.01, 0.1, 1, 10, 100 μM) against the NCI-
60 human cancer cell lines. 
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Anticancer activity assays  
In vitro cytotoxic activity (NCI, USA) 
Evaluation of compounds against the 60 cell lines started at a single dose of10-5M. The human 
tumor cell lines of the cancer-screening panel were grown in RPMI 1640 medium containing 5% 
fetal bovine serum and 2 mM L-glutamine. For a typical screening experiment, cells were 
inoculated into 96 well microtiter plates in 100 mL at plating densities ranging from 5000 to 40.000 
cells/well depending on the doubling time of individual cell lines. After cell inoculation, the micro 
titer plates were incubated at 37 oC, 5% CO, 95% air and 100% relative humidity for 24 h prior to 
addition of experimental drugs. After24 h, two plates of each cell line were fixed in situ with TCA, 
to represent a measurement of the cell population for each cell line at the time of drug addition (Tz). 
Experimental drugs were solubilized in dimethylsulfoxide at 400-fold the desired final maximum 
test concentration and stored frozen prior to use. At the time of drug addition, an aliquot of frozen 
concentrate was dissolved and diluted totwice the desired final maximum test concentration with 
complete medium containing 50 mg/mL gentamicin. Additional four, 10-foldor ½ log serial 
dilutions were made to provide a total of five drug concentrations plus control. Aliquots of 100 mL 
of these different drug dilutions were added to the appropriate micro titer wells already containing 
100 mL of medium, resulting in the required final drug concentrations. Following drug addition, the 
plates were incubated for an additional 48 h at 37 ºC, 5% CO, 95% air, and 100% relative humidity. 
For adherent cells, the assay was terminated by the addition of cold TCA. Cells were fixed in situ 
by the gentle addition of 50 mL of cold 50% TCA (final concentration, 10% TCA) and incubated 
for 60 min at 4 ºC. The supernatant is discarded, and the plates werewashed five times with tap 
water and air dried.Sulforhodamine B (SRB) solution (100 mL) at 0.4% in 1% acetic acidis added 
to each well, and plates wereincubated for 10 min at roomtemperature. After staining, the unbound 
dye wasremoved by washingfive times with 1% acetic acid and the plates wereair dried. The 
boundstain wassubsequently solubilized with 10 N Mtrizma base, and theabsorbance wasread on an 
automated plate reader at a wavelengthof 515 nM. For suspension cells, the methodology wasthe 
sameexcept that the assay wasterminated by fixing settled cells at thebottom of the wells by gently 
adding 50 mLof 80% TCA (final concentration,16% TCA). Using the seven absorbance 
measurements[time zero (Tz), control growth (C), and test growth in the presenceof drug at the five 
concentration levels (Ti)], the percentage growthwascalculated at each of the drug concentrations 
levels. Percentagegrowth inhibition wascalculated as: 

[(Ti_Tz)/(C_Tz)]_100 for concentrations for which Ti_Tz 
[(Ti_Tz)/Tz]_100 for concentrations for which Ti < Tz 

 
Antimicrobial Activity assays 
Procedure 
All bacteria were cultured in Cation-adjusted Mueller Hinton broth (CAMHB) at 37oC overnight. A 
sample of each culture was then diluted 40-fold in fresh broth and incubated at 37oC for 1.5-3 h. 
The resultant mid-log phase cultures were diluted (CFU/ ml measured by OD600), then added to 
each well of the compound containing plates, giving a cell density of 5 × 105 CFU/ml and a total 
volume of 50 µl. All the plates were covered and incubated at 37oC for 18 h without shaking. 
Analysis 
Inhibition of bacterial growth was determined measuring absorbance at 600 nm (OD600), using a 
Tecan M1000 Pro monochromator plate reader. The percentage of growth inhibition was calculated 
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for each well, using the negative control (media only) and positive control (bacteria without 
inhibitors) on the same plate as references. The significance of the inhibition values was determined 
by modified Z-scores, calculated using the median and MAD of the samples (no controls) on the 
same plate. Samples with inhibition value above 80% and Z-Score above 2.5 for either replicate 
were classed as actives. Samples with inhibition values between 50 and 80% and Z-Score above 2.5 
for either replicate were classed as partial actives. 
Hit-Confirmation. 
The percentage of growth inhibition was calculated for each well, using the negative control (media 
only) and positive control (bacteria without inhibitors) on the same plate. The MIC was determined 
as the lowest concentration at which the growth was fully inhibited, defined by an inhibition ≥ 80%. 
In addition, the maximal percentage of growth inhibition is reported as DMax , indicating any 
compounds with partial activity. Hits were classified by MIC ≤ 16 μg/ml in either replicate. 
 
  
 


