7
pharmaceuticals @)\Py

Supplementary Materials: Synthesis and
Antiproliferative Activity of Novel Heterocyclic
Indole-Trimethoxyphenyl Conjugates

Michael M. Cahill, Kevin D. O’Shea, Larry T. Pierce, Hannah J. Winfield, Kevin S. Eccles, Simon E.
Lawrence and Florence O. McCarthy

Contents

*  General procedures 2
*  Supplementary chemical data 3
* NMR spectra 5
*  X-ray crystal structure data 46
*  NCI 60 cell screen data 48
*  Topoisomerase II inhibition assay 67
*  References 68

Pharmaceuticals 2017, 10, 62; doi:10.3390/ph10030062 www.mdpi.com/journal/pharmaceuticals



Pharmaceuticals 2017, 10, 62 2 of 67

General Procedures

Solvents were distilled prior to use as follows: dichloromethane was distilled from phosphorous
pentoxide; ethyl acetate was distilled from potassium carbonate; ethanol and methanol were distilled
from magnesium in the presence of iodine; toluene was distilled from sodium and benzophenone;
hexane was distilled prior to use; tetrahydrofuran was freshly distilled from sodium and
benzophenone. Diethyl ether was obtained pure from Riedel-de Haén. Organic phases were dried using
anhydrous magnesium sulphate. All commercial reagents were used without further purification
unless otherwise stated. Infrared spectra were recorded as a thin film on sodium chloride plates for
liquids or potassium bromide (KBr) disc for solids on a Perkin Elmer Spectrum 100 FT-IR spectrometer.
H (300 MHz) and ®C (75 MHz) NMR spectra were recorded on a Bruker Avance 300 NMR
spectrometer. 'H (400 MHz) NMR spectra were recorded on a Bruker Avance 400 NMR spectrometer.
H (600 MHz) and *C (150 MHz) NMR spectra were recorded on a Bruker Avance III 600 MHz NMR
spectrometer equipped with a dual CH cryoprobe. All spectra were recorded at room temperature (~20
°C) in deuterated chloroform (CDCls) with tetramethylsilane (TMS) as an internal standard, or
deuterated dimethylsulfoxide (DMSO-ds). 'H NMR spectra recorded in deuterated dimethylsulfoxide
(DMSO-ds) were assigned using the DMSO-ds peak as the reference peak. Chemical shifts (0x and dc)
are expressed in parts per million (ppm) relative to the reference peak. Coupling constants (J) are
expressed in Hertz (Hz). Splitting patterns in '"H NMR spectra are designated as s (singlet), br s (broad
singlet), d (doublet), br d (broad doublet), t (triplet), q (quartet), dd (doublet of doublets), dt (doublet
of triplets), ddd (doublet of doublet of doublets), ddt (doublet of doublet of triplets) and m (multiplet).
Low resolution mass spectra were recorded on a Waters Quattro Micro triple quadrupole spectrometer
(QAA1202) in electrospray ionisation (ESI) mode using 50% acetonitrile-water containing 0.1% formic
acid as eluent. High resolution mass spectra (HRMS) were recorded on a Waters LCT Premier Time of
Flight spectrometer (KD160) in electrospray ionisation (ESI) mode using 50% acetonitrile-water
containing 0.1% formic acid as eluent. Melting points were measured in a uni-melt Thomas Hoover
capillary melting point apparatus and are uncorrected. Thin layer chromatography (TLC) was carried
out on precoated silica gel plates (Merck 60 PF254), and visualisation was achieved by UV light
detection (254 nm). Single crystal data were collected on either a Bruker SMART X2S diffractometer (54
and 55) or a Bruker APEX II DUO diffractometer (53) using Mo Ka (A = 0.7107 A) radiation, as
previously described [1]. Calculations were made using the APEX2 and SHELX software [2,3].
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Supplementary Chemical Data

2-(1H-Indol-3-yl)-2-oxoacetic acid (17). Indole (16, 10.02 g, 85 mmol) was dissolved in diethyl ether (150
mL) and was cooled to 0 °C in an ice bath. Oxalyl chloride (11.0 mL, 1.48 g/mL, 128 mmol) was carefully
added drop wise over 20 min. The resulting yellow mixture was allowed to stir at room temperature
for 30 min. After this time, the reaction mixture was once again cooled to 0 °C using an ice bath.
Saturated, aqueous sodium bicarbonate solution (20 mL) was added very carefully and the resultant
red and yellow biphasic mixture was allowed to stir overnight. Following this, the acid was isolated by
vacuum filtration washed with ice-cold ether (5 mL) and allowed to air dry to yield the oxoacetic acid
(17) as a bright yellow solid (14.80 g, 78.2 mmol, 92%); mp 216-217 °C (literature [4]: 213-214 °C),
vmax/cm! (KBr) 3249, 1907, 1790, 1696, 1614, 1505; d1 (400 MHz, DMSO-ds) 7.28 (m, 2H, C-Hs, C-Hs), 7.55
(dd, 1H, ] = 6.1, 1.9 Hz, C-Hv), 8.18 (dd, 1H, | = 6.6, 2.1 Hz, C-Ha), 8.42 (d, 1H, | = 3.3 Hz, C-H>), 12.34
(brs, 1H, NH); m/z (ES+) 190.3 [M + H]* (40%).

Potassium 2-(1H-indol-3-yl)-2-oxoacetate (18). To a solution of 2-(1H-indol-3-yl)-2-oxoacetic acid 1 (14.75
g, 77.9 mmol) in ethanol (250 mL) was added potassium hydroxide (4.37 g, 78 mmol). The resultant
mixture was allowed to stir at room temperature for 4 h, after which time the product was isolated by
vacuum filtration and washed with ice cold ethanol (20 mL) to yield a light pink solid (10.64 g, 46.8
mmol, 60%), m.p. > 250°C; vmax/cm-! (KBr) 3597, 3393, 2547, 1787, 1596, 1500; du (400 MHz, DMSO-ds)
7.14 (m, 2H, C-Hs, C-Hs), 7.46 (dd, 1H, ] =6.8, 1.4 Hz, C-H>), 8.09 (d, 1H, ] =2.8 Hz, C-H»), 8.17 (dd, 1H,
J=7.1, 1.6 Hz C-Ha4), 12.2 (brs, 1H, NH); dc (100 MHz, DMSO-ds) 112.1 (CH, aromatic CH), 113.9 (C,
aromatic C), 121.9 (2x CH, 2x aromatic CH), 122.2 (CH, aromatic CH), 125.9 (C, aromatic C), 135.8 (C,
aromatic C), 136.5 (CH, aromatic CH), 170.0 (C, C=0), 193.1 (C, C=0); m/z (ES-) 188.4 [M-H]-(100%).

1-Methyl-1H-indole (19). To a solution of indole (10.20 g, 87.06 mmol) in dry DMF (200 mL) at 0°C was
added sodium hydride (5.20 g, 130 mmol) in a portion-wise manner. The resultant mixture was allowed
to stir for 30 min, after which time a solution of methyl iodide (8.30 mL, 133.3 mmol) in dry DMF (20
mL) was added dropwise. The reaction mixture was then allowed to stir overnight. Following this, the
reaction mixture was carefully poured into ice-cold water and this was then extracted with ethyl acetate
(4% 50 mL). Combined ethyl acetate layers were then washed with 1 M aqueous HCI (4x 50 mL), water
(5% 50 mL) and brine (4x 50 mL) before being dried over anhydrous magnesium sulphate and
concentrated under reduced pressure to yield the product as a clear oil which was used without further
purification (9.79 g, 74.6 mmol, 86%); vmax/cm (NaCl) 3056, 2917, 1614, 1515; du (400 MHz, CDCls) 3.76
(s, 3H, NCHs), 6.48 (dd, 1H, | =3.1, 0.8 Hz, C-Hs), 7.03 (d, 1H, ] =3.1 Hz, C-H), 7.10 (t, 1H, ] =7.0 Hz, C-
Hs), 7.22 (t, 1H, ] =7.0 Hz, C-Hs), 7.31 (d, 1H, ] = 8.1 Hz, C-Hv), 7.62 (d, 1H, | =7.9 Hz, C-Ha); m/z (ES+)
132.3 [M + H]* (50%).

2-(1-Methyl-1H-indol-3-yl)-2-oxoacetic acid (20). To a solution of 1-methyl-1H-indole 3 (9.79 g, 74.64
mmol) in diethyl ether (150 mL) cooled to 0 °C was added oxalyl chloride (9.85 mL, 1.48 g/mL, 112
mmol) dropwise over 20 min. The resultant deep yellow slurry was allowed to stir at room temperature
for 30 min before saturated aqueous sodium bicarbonate solution (20 mL) was added with care. The
resultant biphasic mixture was allowed to stir overnight. Following this, the product was isolated by
vacuum filtration to yield the oxoacetic acid as a cream coloured solid (7.60 g, 37.4 mmol, 50%), m.p.
158-161 °C (literature [5]: 155-158 °C) vmax/cm* (KBr) 3495, 3250, 3145, 1754, 1618, 1308; du (400 MHz,
DMSO-ds) 3.92 (s, 3H, N-CHs), 7.34 (m, 2H, C-Hs, C-He), 7.61 (d, 1H, ] =7.8 Hz, C-Hr), 8.20 (d, 1H, | =
7.2 Hz, C-Ha), 8.49 (s, 1H, C-Hz), 13.91 (brs, 1H, OH); m/z (ES+) 204.3 [M + H]* (100%).

Potassium 2-(1-methyl-1H-indol-3-yl)-2-oxoacetate (21). To a solution of 2-(1-methyl-1H-indol-3-yl)-2-
oxoacetic acid 4 (7.60 g, 37.4 mmol) in ethanol (100 mL) was added potassium hydroxide (2.09 g, 37.4
mmol). The resultant mixture was allowed to stir at room temperature for 4 h before the product was
isolated by vacuum filtration. The product cake was then washed with ice cold ethanol (10 mL) and
dried overnight to yield the potassium salt as a white solid (6.44 g, 26.7 mmol, 71 %), m.p. > 250 °C;
vmax/cm! (KBr) 3416, 3048, 2908, 2535, 1930, 1717, 1650; du (400 MHz, DMSO-ds) 3.85 (s, 3H, N-CHs), 7.23
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(m, 2H, C-Hs, C-Hs), 7.51 (d, 1H, | = 8.0 Hz, C-H>), 8.18 (d, 1H, | = 7.4 Hz, C-Ha4) 8.19 (s, 1H, C-H>); dc
(100 MHz, DMSO-ds) 32.9 (CHs, N-CHs), 110.3 (CH, aromatic CH), 112.9 (C, aromatic C), 121.5 (2x CH,
2x aromatic CH), 122.3 (CH, aromatic CH), 126.3 (C, aromatic C), 137.0 (C, aromatic C), 139.3 (CH,
aromatic CH), 169.7 (C, C=0), 192.7 (C=0); m/z (ES-) 202.4 [M-H]-(100%).
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Crystallography Data

Acetylated aminopyrazole 54:

Crystal data: CosH2sNuQs, M = 420.46, triclinic, a = 10.067(6) A, b = 10.865(7) A, ¢ = 10.939(8) A, a =
89.55(2)°, B = 70.960(19)°, v = 82.166(19)°, V = 1119.6(12) A%, T = 300.0(2) K, space group P-1, Z =2, 7316
reflections measured, 3803 unique (Rint = 0.049). The final R1 values were 0.0698 (2181 reflections with I
>20(I)) and 0.1267 (all data). The final wR(F2) values were 0.1623 (I > 25(I)) and 0.2167 (all data).

Carbothioamide 55:

Crystal data: CasHxNsOsS, M = 451.54, monoclinic, a = 16.1044(17) A b = 9.5801(11) A,
c=14.6361(14) A, =92.804(4)°, V=2255.4(4) A3, T= 300.0(2) K, space group P21/c, Z=4, 27235 reflections
measured, 5551 unique (Rint = 0.049). The final R: values were 0.0652 (3533 reflections with I >20(I)) and
0.1059 (all data). The final wR(F2) values were 0.1804 (I > 2¢(I)) and 0.2095 (all data).

Pyrazolo[1,5-a]pyrimidine 53:
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Crystal data: CasHa0FsN4Os, M = 550.46, triclinic, a = 13.960(2) A, b = 14.0522) A, ¢ = 14.580(2) A, a =
114.173(3)°, B = 108.342(4)°, v = 93.100(4)°, V = 2420.8(7) A3, T=100.0Q2) K, space group P-1, Z = 4, 51437
reflections measured, 9691 unique (Rint = 0.0758). The final R: values were 0.0484 (5857 reflections with
[>20(l)) and 0.1043 (all data). The final wR(F?) values were 0.1093 (I >20(I)) and 0.1411 (all data).
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NCI-60 Cell Line Growth Data (One Dose 10 M)

Compound 32
Developmental Therapeutics Program | nNsc: D-776698/1 | Conc: 1.00E-5Molar | Test Date: Jul 22, 2013
One Dose Mean Graph Experiment ID: 13070338 Report Date: Dec 03, 2013
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 90.02 -
HL-60(TB) 93.11 .
K-562 98.75 L
MOLT-4 90.14 -
RPMI-8226 91.68 I
SR 8207 p—
Non-Small Cell Lung Cancer
A549/ATCC 99.66 L
HOP-62 87.18 -
HOP-92 8962 -
NCI-H226 8920 -
NCI-H23 9762 L
NCI-H322M 117.87 —
NCI-H460 105.84 -
NCI-H522 8215 f—
Colon Cancer
COLO 205 100.74 =
C-2098 108.63 —
HCT-116 100.19
HCT-15 9387 ]
HT29 100.23 =
KM12 96.70
SW-620 102.18 -
CNS Cancer
SF-268 9535
SF-295 105.83 o
SF-539 96.49
SNB-19 109.21 |
SNB-75 90.99 |
U251 9452
Melanoma
LOX IMVI 81.04 |
14 9429
MDA-MB-435 100.10 |
SK-MEL-2 57.95 .
SK-MEL-28 108.85 o
K-MEL-5 95.00
UACC-257 108.95 o
UACC-62 98.94 i
Ovarian Cancer
IGROV1 96.09
OVCAR-3 97.38
OVCAR-4 114.07 —
OVCAR-5 9533
OVCAR-8 101.54 -
NCI/ADR-RES 106.37 -
SK-OV-3 92.91 m
Renal Cancer
786-0 9235
A498 9282
HN 102.46
CAKI-1 103.35
RXF 303 105.34
SN12C 102.01
TK-10 89.35
UOo-31 7152
Prostate Cancer
PC- 8583 |
DU-145 106.63 |
Breast Cancer
M 89.90
MDA-MB-231/ATCC 86.24
HS 578T 105.59
BT-549 88.80
T-47D 82.31
MDA-MB-468 91.79
Mean 95.77
Delta 3782 P
Range 5992 I
150 100 50 0 -50 -100 -150
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Compound 33
Developmental Therapeutics Program | nsc: D-776695/1 | Conc: 1.00E-5 Molar | Test Date: Jul 22, 2013
One Dose Mean Graph Experiment ID: 13070538 Report Date: Dec 03, 2013
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 89.19 -
HL-60(TB) 89.75 -
K-562 87.09 -
MOLT-4 90.75 =
RPMI-8226 9061 -
SR 87.04 -
Non-Small Cell Lung Cancer
AB49/ATCC 101.49 -
HOP-62 83.25 —
NCI-H226 8223 —
NCI-H23 97.16 1
NCI-H322M 95.69
NCI-H460 104.48 =
NCI-H522 71.69 p—
Colon Cancer
COLO 205 97.54 1
HCC-2998 114.25 —
HCT-116 94.
HCT-15 92,90 h
HT29 99.56 =
KM12 88.08 -
SW-620 99.26 -
CNS Cancer
SF-268 9420
SF-295 104.40 o
SF-539 106.86 o
SNB-19 95.24
SNB-75 77.91 |
U251 98.77 o
Melanoma
LOX IMVI 9228 I
M14 99.70 N
MDA-MB-435 101.76 N
SK-MEL-2 97.27 |
SK-MEL-28 110.90 o
SK-MEL-5 9312 |
UACC-257 93.83 |
UACC-62 9294 |
Ovarian Cancer
IGROV1 100.10 =
OVCAR-3 93.94 o
OVCAR-4 100.67 =
OVCAR-5 108.24 —
OVCAR-8 100.72 =
NCI/ADR-RES 1028 -
SK-OV-3 97.27 [
Renal Cancer
786-0 97.03
A498 83.10
ACHN 108.28
CAKI-1 100.44
RXF 393 104.13
SN12C 97.55
TK-10 90.31
66.36
Prostate Cancer
PC- 88.28 =
DU-145 102.30 =l
Breast Cancer
M 89.80
MDA-MB-231/ATCC 9252
HS 578T 107.06
BT-549 99.93
T-47D 82.65
MDA-MB-468 97.10
Mean 9538
Delta 29.02 —
Range 47.89 ——
150 100 50 0 -50 -100 -150
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Compound 34
Developmental Therapeutics Program | nNsc: D-776696/1 | Conc: 1.00E-5 Molar | TestDate: Jul 22, 2013
One Dose Mean Graph Experiment ID: 13070538 Report Date: Dec 03, 2013
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 86.28 -
HL-60(TB) 89.29 -
K-562 9158 -
MOLT-4 8432 —
RPMI-8226 8836 -
SR 76.12 p—
Non-Small Cell Lung Cancer
AB49/ATCC 103.34 -
HOP-62 9444 '
HOP-92 69.05 p—
NCI-H226 80.03 p—
NCI-H23 9982 L
NCI-H322M 103.26 -
NCI-H460 11057 —
NCI-H522 81.08 p—
Colon Cancer
COLO 205 10492 -
HCC-2998 12128 —
HCT-116 99.39 L
HCT-15 10347 -
HT29 100.26 o
KM12 98.93 L
SW-620 10156 =
CNS Cancer
SF-268 102.23 N
SF-295 99.83 L
SF-539 99.76 o
SNB-19 100.69 =
SNB-75 96.26
U251 97.29
Melanoma
LOX IMVI 90.54 |
M14 10320
MDA-MB-435 101.16 |
SK-MEL-2 9267 B
SK-MEL-28 11224 o
K-MEL-5
UACC-257 10147 N
UACC-62 94 85
Ovarian Cancer
IGROV1 104.80 -
OVCAR-3 107.65 —
OVCAR-4 98.69 L
OVCAR-5 105.19 L
OVCAR-8 97.17
NCI/ADR-RES 104.08 -
SK-OV-3 110.39 —
Renal Cancer
786-0 100.31 i
A498 7750 -
ACHN 983.98
CAKI-1 106.37 o
RXF 393 99.76
SN12C 98.85
TK-10 98.97
U0o-31 77.29 -
Prostate Cancer
PC-3 8950 |
DU-145 106.29 o
Breast Cancer
M 88.20
MDA-MB-231/ATCC 96.47
HS 578T 104.28
BT-549 90.41
T-47D 8485
MDA-MB-468 9144
Mean 96.75
Delta 27.70 —
Range 5223 I
150 100 50 0 -50 -100 -150
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Compound 35
Developmental Therapeutics Program | nsc: D-776697/1 | Conc: 1.00E-5Molar | TestDate: Jul 22, 2013
One Dose Mean Graph Experiment ID: 13070538 Report Date: Dec 03, 2013
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 91.28 -
HL-60(TB) 75.37 p—
K-562 9935
MOLT-4 86.10 -
RPMI-8226 9938
SR 75.88 p—
Non-Small Cell Lung Cancer
AB49/ATCC 93.10
HOP-62 109.58 -
HOP-02 8338 —
NCI-H226 9434 3
NCI-H23 99.20
NCI-H322M 102.46 -
NCI-H460 106.36 -
NCI-H522 7719 p—
Colon Cancer
COLO 205 103 61 =
HCC-2098 126.80 —
HCT-116 96.60 b
HCT-15 93.70
HT29 104.15 -
KM12 10026 L
SW-620 104.09 -
CNS Cancer
SF-268 9356
SF-295 103.07 e
SF-539 9393
SNB-19 97.06
SNB-75 93.98 |
U251 9731
Melanoma
LOX IMVI 9367
M14 9957
MDA-MB-435 10294 N
SK-MEL-2 85.86 |
SK-MEL-28 108.21 |
K-MEL-5 |
UACC-257 11878
UACC-62 10312 N
Ovarian Cancer
IGROV1 100.16 L
OVCAR-3 107.36 -
OVCAR-4 102.96 e
QVCAR-5 10152 o
OVCAR-8 10332 -
NCI/ADR-RES 109.91 —
SK-OV-3 103.04 L
Renal Cancer
786-0 9252
A498 8311
ACHN 107.33
CAKI-1 10185
RXF 293 10523
SN12C 101.38
TK-10 100.63
Uo-31 86.13
Prostate Cancer
X 8372 -
DU-145 10392 E
Breast Cancer
M 9291
MDA-MB-231/ATCC 102.80
HS 578T 100.49
BT-549 86.02
T-47D 9281
MDA-MB-468 9978
Mean 98 41
Delta 2304 p—
Range 5143 I
150 100 50 0 -50 -100 -150
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Compound 40
Developmental Therapeutics Program | wsc: o-7easez/1 | Conc: 1.00E-5Molar | Test Date: Feb 27, 2012
One Dose Mean Graph Experiment ID: 12020523 Report Date: Apr 02, 2012
PanelCell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
ey e :
78.54 d
MOLT-# 2018 L
RPMI-B226 88.85 —
SR B80.73 f—
Mon-Small Cell Lung Cancer
AB4QVATCC 7048
9227 -
HOP-§2 G6.50 f—
HOP-B2 47.80 —
MCI-HZ23 8575 -
MCI-H3228 92 36 -
WCI-H480 8370 L
MCI-H522 56.85 —
COLD 205 70.18 -
HCT-116 9024 =
HCT-15 94 B4 —
HT29 68.31 f—
KM12 -
SW-620 85.56 L
CMNS Cancer
SF-268 104.05 —
SF-285 78.37 f
SF-530 a7.28 b
SMB-18 8728 =
SHB-TH 34 .43 [———
L2651 8044
Melanoma
LiOX M1 8445
MALME-38 80.57
M14 BB
MDA-MB-435 74.30
SH-MEL-2 80.87
SK-MEL-28 827
UACC-257 77.B8
52808
Owarian
IGROV 11282 —
OWVCAR-3 22 —
OWVCAR-4 38 .
OWVCAR-S AT L
OWCAR-8 81.80 1
MCUADR-RES 10068 —
-ON-3 7e.o7
Renal Cancer
7850 91.80
Ad08 G475
ACHMN 9564
CAKI-1 4584
RXF 303 10400
SH12C 8012
TE-10 78.57
Uo-a1 40,60
Prostate Cancer
PiC-3 81.83
DiU-145 110018
Breast Cancer
M 63.01
MDA-MB-231/ATCC Tr.o2
78T 61.50
-540 9720
T47D 7053
MDA-MB-468 70.68
Mean TB.A2
150 100 50 0 -50 -100 150
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Compound 41
Developmental Therapeutics Program | wsc: o-7easeas1 | Conc: 1.00E-5Molar | Test Date: Feb 27, 2012
One Dose Mean Graph Experiment ID: 12020523 Report Date: Apr 02, 2012
PanelCell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 0.2 —
HL-60(TB) 9777 m
106.86 L
MOLT-# B4 52 -
RPMI-B226 88.30 f—
SR az.16 f—
Mon-Small Cell Lung Cancer
AB4QVATCC 9923 o
102.20 -
HOP-§2 108.54 L
HOP-B2 a7.70 f—
MCI-HZ23 9525 -
MCI-H3228 115.45 —
WCI-H480 104.31 L|
MCI-H522 8243 —
Colon
COLOD 205 104.73 L|
HCC-2888 90.87 d
HCT-116 11188 =
HCT-15 108.21 -
102.08
KEM12 108.33 -
SW-620 106.74 L
CMNS Cancer
SF-268 114.78 |
SF-285 B0.81 [
SF-530 103.04
SMB-18 96.87 =
SMB-T5 G720 [—
L2651 10277
Melanoma
LiOX M1 909.06
MALME-3M 117.81
M14 11218
MDA-MB-435 100.78
SKE-MEL-2 10530
SK-MEL-28 93.43
UACC-257 10108
92 46
Owarian
IGROV 134.81 —
OWVCAR-3 11980 —
OWVCAR-4 9408 -
OWCAR-S 111.82 L
OWCAR-8 101.50
MCUADR-RES 10622 L
-OV-3 105.70 L
Renal Cancer
7850 114.85
A408 TO.85
ACHMN 11377
CAKI-1 88.78
RXF 303 108.73
SH12C 101.70
TE-10 101.82
Uo-31 8415
Prostate Cancer
PiC-3 .21
DiU-145 114.21
Cancer
8.
MDA-MB-231/ATCC a3
HS §78T 30.60
BT-548 118.67
T47D 101.55
MDA-MB-4G8 8308
Mean 10148
Dielta 3428 [—
Rm 8741 L]
150 100 50 0 -50 -100 150

52 of 67



Pharmaceuticals 2017, 10, 62

Compound 42
Developmental Therapeutics Program | wsc: o-7easss /1 | Conc: 1.00E-5Molar | Test Date: Feb 27, 2012
One Dose Mean Graph Experiment ID: 12020523 Report Date: Apr 02, 2012
PanelCell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
EEEE%}M 1%'42 -
103.13 L
MOLT-# 9325 o
RPMI-B226 TO57 f—
SR 8531 -
Mon-Small Cell Lung Cancer
AB4QVATCC 91.78 -
HOP-5§2 g4.88 L |
MCI-H23 80.32 -
MCI-H3228M 10284 =
MCI-H480 10245 L
MCI-H522 8364 —
Colon
COLD 205 2917 o
HCC-2008 101.04 L
HCT-116 25.01
HCT-15 10085 -
1 |
KM12 103.08 L
SW-620 L
CMNS Cancer
SF-268 10430 |
SF-285 10402 =
SF-530 10520 |
SMB-18 8481
SMB-T5 7315 f—
L2651 2811 L
Melanoma
LiOX M1 83.00
MALME-38 117.38
M14 10286
MDA-MB-435 100.84
SH-MEL-2 8313
SK-MEL-28 9940
UACC-257 84 53
90.84
Owarian
IGROV 101.10 L
OWVCAR-3 115.86 —
OWVCAR-4 76.03 f—
OWVCAR-S 12115 —
OWCAR-8 m
MCUADR-RES BE.T1 —
-ON-3 104,16 L
Renal Cancer
7850 115.54
Ad08 7440
ACHMN 95.55
CAKI-1 az228
RXF 303 95.74
SH12C 83.18
TE-10 11748
Uo-a1 7123
Prostate Cancer
PiC-3 8122
DiU-145 111.82
Breast Cancer
M 91.87
MDA-MB-231/ATCC 73.0e
78T 84
-540 11721
T47D 80.63
MDA-MB-468 8208
Mean 9530
Dielta 2482 —
150 100 50 0 -100 150
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Compound 44
Developmental Therapeutics Program | wsc: o-7eases /1 | Conc: 1.00E-5Molar | Test Date: Feb 27, 2012
One Dose Mean Graph Experiment ID: 12020523 Report Date: Apr 02, 2012
PanelCell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
8081 —
MOLT-# @262 —
RPMI-B226 T34 m
SR 57.82 f—
Mon-Small Cell Lung Cancer
AB4QVATCC 8011 L
84,85 L
HOP-5§2 6311 f—
MCI-H23 777
MCI-H3228M TEA2
MCI-H480 93.03 —
MCI-H522 83.35 —
Cancer
COLOD 205 7645
HCT-116 94 80 —
HCT-15 8213 —
HT29 87.88 -
KM12 87.84 |
SwW-g20 a87.18 L
CMNS Cancer
SF-288 95084 —
SF-285 75.30 f
SF-530 TeaT L
SMHB-18 T4.82 r
SHB-TH 8.48 [ —
L1251 83.38 -
Melanoma
O I 7728
MALME-38 8823
M14 B6.81
MDA-MB-435 T3.31
SH-MEL-2 98.75
SK-MEL-28 70.88
UACC-257 8078
5543
Owarian Cancer
1GROV a2 —
OWVCAR-3 101.31 —
OWVCAR-4 58.38 f—
COWCAR-S 80,13 —
CWCAR-S 8387 |
MCUADR-RES 88.685 -
-ON-3 7833 L
Renal Cancer
7850 85.35
A408 M2
ACHM 80.54
CAKI-1 3874
RXF 383 BB T2
SH12C T4.57
TE-10 g202
Uo-3 3310
Prostate Cancer
PC-3 8083
DiU-145 103.16
Breast Cancer
MCFT 54.68
MDA-MB-231/ATCC 83.67
S 578T 51.08
T-540 .81
T47D 7748
MDA-MB-468 8488
Mean 78.57
Dielta a88.00 [
Range 9468
150 100 50 0 -100 A50

Compound 45

54 of 67
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NSC: D-763895/1

Conc: 1.00E-5 Molar

Test Date: Feb 27, 2012

Experiment ID: 12020523

Report Date: Apr 02, 2012

Mean Growth Percent - Growth Percent

Developmental Therapeutics Program
One Dose Mean Graph
Panel/Cell Line Growth Percent
Leukemia
CCRF-CEM 72.87
HL-60(TB) 86.24
K-562 81.84
MOLT-4 93.36
RPMI-8226 70.87
SR 5433
Non-Small Cell Lung Cancer
AS49/ATCC 84.93
EKVX 71.97
HOP-62 69.93
NCI-H23 81.39
NCI-H322M 8497
NCI-H460 89.00
NCI-H522 5743
Colon Cancer
COLO 205 79.66
HCC-2998 90.09
HCT-116 82.70
HCT-15 87.96
HT29 68.77
KM12 89.29
SW-620 89.23
CNS Cancer
SF-268 98.33
SF-295 70.27
SF-539 91.32
SNB-19 79.84
SNB-75 26.49
U251 8581
Melanoma
LOX IMVI 73.89
MALME-3M 81.38
M14 96.94
MDA-MB-435 7642
SK-MEL-2 9229
SK-MEL-28 85.50
UACC-257 79.65
UACC-62 55.04
Ovarian Cancer
oV1 108.05
OVCAR-3 10522
OVCAR-4 69.30
OVCAR-5 99.03
OVCAR-8 8132
NCI/ADR-RES 7410
SK-OV-3 89.63
Renal Cancer
786-0 94.66
A498 69.00
ACHN 8359
CAKI-1 3414
RXF 393 91.16
SN12C 7468
TK-10 85.87
UOo-31 35.90
Prostate Cancer
PC- 75.18
DU-145 107.57
Breast Cancer
M 63.66
MDA-MB-231/ATCC 62.14
HS 578T 55.15
BT-549 90.96
T-47D 76.39
MDA-MB-468 70.35
Mean 78.55
Delta 52.06
Range 81.56

150

100 50

-100 -150
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Compound 46
Developmental Therapeutics Program | msc: p7s4s16:1 | Conc: 1.00E-5Molar | TestDate: Oct 18, 2010
One Dose Mean Graph Experiment ID: 10100537 Report Date: Mov 17, 2010
Panel/iCell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM T0.84
HL-80(TB} 4676
K-582 6726 o
MOLT-4 B2 87 -
RPMI-B228 44 80 [—
SR 74,02
Mon-Small Cell Lung Cancer
AS4B/ATCC 70.88 =
B0.25 —
HOP-f2 60.30 -
HOP-g2 3081 ]
NCI-H229 7821 l
NCI-H22 B7.26 -
NCI-H322M B5.16 _—
MNCI-H480 0404 —
MNCI-H522 50.25 —
Colon Cancer
COLO 205 41T
HCEC- BA.03 =
HCT-118 8084 =
HCT-15 B2 16 |
HT29 63.50 fu—
KM12 Bo.aT —
SW-620 8252 |
CMS Cancer
SF-268 Bg.20 —
SF-205 8444 |
SF-530 74 06
SNB-18 BE.53 —
SMB-75 38.05 [r—
" U251 BE.6T L
L0 MW 7223
MALME-3M 7235
M14 60.04
MDA-MB-435 6a8.78
SK-MEL-2 BO.O2
SK-MEL-28 BO.72
SK-MEL-5 a0.51
UACC-257 7024
51.81
Owarian Cancer
IGRIOAV 8414 -
OVCAR-3 03 60 —
OVCAR-4 74,83
OVCAR-5 4512 -
OVCAR-3 -
NCUADR-RES 102.86 —
-ONV-3 BD.66 L
Renal Cancer
T88-0 ar41
A408 70.88
ACHM BO.62
CAKI- 50002
RXF 303 arxz
SN12C B6.52
TE-10 4284
Uo-31 51.87
Prostate Cancer
PC-3 80.11
DLU-145 107 .66
Breast Cancer
MCF7 4888
MDA-MB-231/ATCC 4.8z
578T T2
-540 a1.10
T47D 77.86
MDA-MB-468 B0.58
Mean NN
Dielta 44 70 |
Rm TB.TH ]
150 100 50 0 -50 00 150

Compound 47
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Developmental Therapeutics Program | wmsc: n-754817/1 | Cone: 1.00E-5Molar | TestDate: Oct 18, 2010
One Dose Mean Graph Experiment ID: 10100537 Report Date: Nov 17,2010
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM D4 58 j—
HL-B0(TB} 11120 L
K-582 100.35 o
MOLT-4 106.78 L
RPMI-B226 B4.TT f
SR 103.83
Mon-Small Cell Lung Cancer
ASAQIATCC D4.43 —
11552 L
HOP-g§2 102.35
HOP-g2 5352 ]
NCI-H229 88.50 -
NCI-HZ23 101 80 m
NCI-H322M 103.08
NCI-H480 103.92
MCI-H522 BO.48 f—
Colon
COLO 205 127.65 —
HCC-2008 110.00 -
HCT-118 11456 -
HCT-15 106.92 L
HT29 a7.10 -
KM12 107.86 L
SW-G20 11333 -
CNS Cancer
SF-268 110.15 -l
SF-285 121.78 —
SF-530 11214 =l
SMNB-18 BO.55 =
SMB-T5 BO.ET =
51 104.87
Melanoma
LOX 1MW 104.10
MALME-3M 115.54
M14 101.75
MDA-MB-435 10450
SK-MEL-2 83.23
SK-MEL-28 106.24
SK-MEL-5 102.75
UACC-257 B8.83
UACC-62 0266
Cwarian Cancer
IGROV 10944 =
CWVCAR-3 11584 -
OVCAR-4 107 .06 L
OVCAR-5 119.04 —
OVCAR-3 102.85
NCUADR-RES 112.23 L
SK-OV-3 108.57 L
Renal Cancer
7840 101.56
Ad08 B5.83
ACHN 100.00
CAKI-1 118.30
RXF 303 11371
SM12C B0.43
TE-10 BE.55
Uo-31 04 B1
Prostate Cancer
PC-3 90.94
DU-145 122.63
Breast Cancer
M B0.66
MDA-MB-231/ATCC 11052
HS 578T 118.55
BT-540 105.74
T47D 103.14
MDA-MB-4G8 103.27
Mean 104.24
Deka 50.EZ ]
Range 7413
150 100 50 0 -50 -A00 A50

Compound 48
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Developmental Therapeutics Program | wmsc: n-754818/1 | Cone: 1.00E-5Molar | TestDate: Oct 18, 2010
One Dose Mean Graph Experiment ID: 10100537 Report Date: Nov 17,2010
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 81.41 jo—
HL-B0(TB} 110.55 —
K-582 B1.55 f—
MOLT-4 7510 f—
RPMI-B226 66.26 [—
SR 83.21 o
Mon-Small Cell Lung Cancer
ASAQIATCC 9232
HOP-g§2 101.07 L
HOP-g2 -3.08
NCI-H229 1.1 o
MCI-HZ3 9841 L
NCI-H322M DE.73 L
NCI-H480 96.90 o
NCI-H522 BO.53 o
Colon
COLD 205 13417 —
HCC-2088 1721 —
HCT-118 D5.16
HCT-15 104.04 -
HT29 107.00 —
KM12 105.50 -
SwW-G20 104.58 L
CNS Cancer
5F-268
SF-530 100,61 -
SNBE-18 B3.28
SNB-T5 8720 [r—
1 88’ -
LO I g7.68
10563
M14 106.84
SK-MEL-2 90.81
SK-MEL-28 10572
SK-MEL-5
UACC-257 gr.aT
p1.18
Owarian Cancer
IGROV1 o724 o
OVCAR-3 113.52 —
COVCAR-4 B4.07 -
CVCAR-S 108.83 —
CVCAR-E B0.6T m
NCUADR-RES 01.30 m
-OV-3 103.02 -
Renal Cancer
90,04
L}
B5.57
RXF 303 102.48
12C B3.95
TK-10 10721
Uo-31 73.66
Prostate Cancer
PC-3 78
DU-145 106.57
Breast Cancer
M 78.03
MDA-MB-231IATCC 8774
HS 578T 111.58
BT-548 100.53
T-470D 81210
MDA-MB-4G8 117.78
Mean B3.8E
Dela 07.06
Range 137.25
150 100 50 0 -50 00 50

Compound 49



Pharmaceuticals 2017, 10, 62

Developmental Therapeutics Program | wsc: p-7638ea/1 | Cone: 1.00E-5Molar | Test Date: Feb 27, 2012
One Dose Mean Graph Experiment ID: 12020523 Report Date: Apr 02, 2012
PanelCell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 10206 m
HL-60(TB) 2061 -
K-582 114.30 L
MOLT-# 10328 r
RPMI-B226 o211 —
SR a7.18 j—
Mon-Small Cell Lung Cancer
AS4QIATCC 104.85
10063 -
HOP-G§2 107.04 L|
HOP-B2 8544 f—
MCI-HZ3 99.47 -
MCI-H322Mm 113.75 -
MCI-H480 100.58 m
MCI-H522 90.70 —
Colon Cancer
COLD 205 103.60
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Table of activity for Topo II decatenation assay

Table 1. Topo II decatenation assay: (+) inhibition at 100 uM; () no inhibition at 100, 10 and 1 pM.

Ellipticine +
46; Ri=NH, R.=H -

47; -NHCONHCO- -

48; -NC(CFs)CHC(CFs)- -

49; Ri=NH>, R.=COCH3 -

\ 50; Ri=NH>, R-=CSNHCHj3 -
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