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General Experimental

Chemicals, solvents and reagents used are commercially available and were used
without further purification. PE refers to petroleum ether, bp 40-60 °C. TLCs were
carried out on Merck Aluminium backed TLC plates Silica Gel 60 F254 and viewed
using UV light of wavelength 254 nm and then stained with potassium permanganate.
Merck Silica Gel (0.040-0.063 mm) was used for column chromatography.
Compounds were loaded as an oil, CH,Cl, solution or dry loaded by adsorption onto
silica. Melting points were obtained using a Reichert-Jung heated-stage microscope.
Infrared spectra were recorded on a Perkin-Elmer Spectrum RXI FT-IR system and all
values are recorded in cm ™.

NMR spectra were obtained on a Bruker Avance |11 (500 MHz) spectrometer.
The chemical shifts are recorded in parts per million (ppm) with reference to
tetramethylsilane. The coupling constants J are quoted to the nearest 0.5 Hz and are
not corrected. The multiplicities are assigned as a singlet (s), doublet (d), triplet (t),
doublet of doublets (dd), quartet (q) and multiplet (m). Mass spectra and high
resolution mass spectra were obtained on a micrOTOF™ from Bruker Daltonics
(Bremen, Germany) coupled with an electrospray source (ESI-TOF) using an
autosampler in an Agilent 1100 LC system. Data was processed using external
calibration with the Bruker Daltonics software, DataAnalysis™ as part of the overall
hardware control software, Compass 1.1™.

X-ray Crystallography: Single crystals were analysed at 150(2) K using
graphite monochromated Mo(Ka) radiation and a Nonius Kappa CCD diffractometer.
The structures were solved using SHELXS-97 and refined using SHELXL-97. In vitro
tubulin polymerisation assays were performed on a BMG labtech Fluostar plate reader
prewarmed to 37 °C. Cell cycle analysis was performed on a Becton Dickinson flow
cytometer FACSCanto™ and confocal microscopy was performed on a Zeiss LSM
510 META confocal microscope.

Analytical RP-HPLC was performed on a JASCO HPLC system equipped
with a phenomenex Max-RP 80A 4 um C-18 (150 x 4.6 mm) column with a flow rate
of 1.0 mL/min. with detection at 274 nm and 254 nm shown. Mobile phase A was
H,O and mobile phase B was MeCN and all runs were performed with A:B 50:50

ratio.
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MTS Cell Proliferation Assay”

Human cancer cell lines HT29 and MDA-MB-231 were supplied by Cancer Research

UK. They were maintained in DMEM with high glucose (4.5 g/L) and _-glutamine,

supplemented with penicillin 100 U/mL, streptomycin 100 pg/mL and foetal bovine

serum at 10%. All reagents supplied by Invitrogen.

1.

Cells were maintained in 75 cm? tissue culture flasks (Nunc) with a weekly
1:10 split.

For the MTS assay, seed densities of 500 and 1000 cells per well in 50 pL
were used for HT29 and MDA-MB-231 cell lines respectively. The seed
densities had been determined previously to give an acceptable optical density

value after 3 days incubation.

Plates were incubated at 37 °C, in humidified 5% CO, in air for 2-4 h.

Test agents were prepared at 100 x final concentration in DMSO (Sigma),
diluted 1 in 50 in culture medium and 50 pL added to the appropriate wells, to
give a final volume of 100 pL.

Quadruplicate samples were run as follows:
Culture medium only (background)

Cells only

Cells + 1% DMSO

Cells + test compound
Plates were incubated at 37 °C, in humidified 5% CO; in air.
This exposure time appears to be adequate to demonstrate anti-proliferative

activity, and is routinely used by other workers.

The MTS reagent was added, 20 puL per well. This is Promega Cell Titer®

Aqueous One Solution Cell Proliferation Assay.
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8. Plates were incubated at 37 °C, in humidified 5% CO, in air, for colour

development.

9. Optical density readings at 490 nm were taken at 1-4 h, because the culture

medium gives a high OD4gonm this was subtracted from all other OD4g0nm.

10. Means and standard deviations were calculated from background corrected

OD490nm values.

11. ICso values were calculated using the pharmacology function in SigmaPlot 8

(SPSS Inc). Each assay was repeated on three separate occasions.

Note: This assay is based upon the development of a coloured metabolite from viable
cells. Therefore the inhibition of colour development by an active agent does not
distinguish between inhibition of cell metabolism ie cytostasis and reduction in cell
number ie cytotoxicity. Nevertheless, this assay provides a very quick and easy first

approach for screening test compounds.
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Cell Cycle Analysis

Following the procedure reported,? except using HT29 cells:

1. Cells were subcultured into a T25 flask (5 x 10° cells, 3 mL media) and grown
for 24 h.
2. Fresh media containing required concentration of drug/control was added (3

mL) and the cells were incubated with drug for a further 24 h.

3. The supernatant media was collected, and combined with a PBS wash (5 mL).
Trypsin (1 mL) was added and cells incubated for 5 min.

4. The trypsin was neutralised with media (2 mL) and this was combined with
the supernatant and a further PBS wash (5 mL). The cell suspension was
centrifuged (1000 rpm, 6 min), the supernatant was removed, and the cell

pellet was resuspended in PBS (5 mL).

5. This was centrifuged (1000 rpm, 6 min), and the supernatant was removed.
The cell pellet was resuspended in PBS (0.5 mL), and this suspension was
carefully added to ice cold 70% ethanol solution (4.5 mL).The cells were fixed

for a minimum of 2 h, before centrifuging (1000 rpm, 5 min).

6. The supernatant was removed and the cells resuspended in PBS (5 mL). The
cells were washed via two centrifuging and resuspension cycles, and were
finally resuspended in 1 mL of a solution of DNase-free RNase A (20 ug/mL)
and propidium iodide (20 xg/mL) in 0.1% (v/v) Triton X-100 in PBS.

7. Cells were incubated at rt for 30 min in the dark. Cell fluorescence was

determined using a FACSCanto™ (BDBiosciences), gating for mononuclear

cells.
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In Vitro Tubulin Polymerisation Assay

Performed using the Cytoskeleton BKOO4P In Vitro Tubulin Polymerisation Assay
Kit.?

Following the manufacturer instructions (Cat # BK004P):

1. One 4 mg tube of tubulin (HTS03) was resuspended with 1 mL of cold G-
PEM buffer (990 ul general tubulin buffer with 10 pul GTP stock) to give a
final protein concentration of 4 mg/mL. The tube was placed on ice for 3 min

until complete resuspension of the protein was observed.

2. A 96 well half area plate was prewarmed to 37 °C by placing in an incubator

for 30 mins prior.

3. Pipette 10 pL of compound of interest at 10x strength in G-PEM buffer into
two wells of the prewarmed 96 well half area plate and 10 uL of general
tubulin buffer only into two of the control wells and incubate the plate for 2
min at 37 °C.

4. Remove the 96 well half area plate and pipette 100 pL of tubulin into the
required wells and immediately place the plate into the spectrophotometer
prewarmed to 37 °C and start recording using optical density reading at 340

nm at one reading per minute for one hour.

5. The optical density of each compound was plotted against time to obtain the

tubulin polymerisation assay curves.
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Confocal Microscopy

Following the procedure reported,? except using HT29 cells:

1.

HT29 cells were subcultured in each well of a six well plate containing a glass

coverslip and incubated at 37 °C for 24 h.

When the cells were approximately 50% confluent, the coverslips were
removed and placed into a well of a new 6 well plate containing 450 pL
medium. Drug solution in medium (50 plL, 10x concentrations to give
appropriate 1x final concentrations) was then added along with a blank (50 pL

of medium) and plates incubated for 24 h.

After 24 h the media was aspirated, the coverslips washed with PBS (500 puL
per well) followed by fixation in freshly diluted 3% formaldehyde solution in
PBS (500 pL) followed by incubation at 37 °C for 10 min.

After aspiration cells were permeabilised with PBS-T (0.1% Triton in PBS,
500 pL) for 5 min, and then incubated at 37 °C with blocking solution (10%
bovine serum albumin (BSA) in PBS (500 pL)) for 5 min.

This was removed and Dm1A primary mouse antibody (purchased from
Sigma, 1 in 200 in blocking solution, 500 puL) was added and incubated at 37
°C for 2 h.

The primary antibody solution was removed and the cells were washed 3 times
(5 min at 37 °C) with PBS-T (500 uL). The appropriate Alexa Fluor® 546-
coupled secondary antibody was then added as a solution in BSA in PBS (1 in
200 in blocking solution, 500 pL) and the plate returned to the incubator for a

further 2 h ensuring minimal light exposure.

Cells washed 3 times (5 min at 37 °C) with PBS-T (500 pL), with a final wash
in water (500 pL). The coverslips inverted onto microscope slides with
mounting medium  containing DAPI  (4',6-diamidino-2-phenylindole
dihydrochloride) stain (30 pL) and allowed to dry at rt overnight and then
stored at 4 °C until they were viewed using a Zeiss LSM510META confocal

microscope.
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Experimental

(E)-3-Phenyl-1-(pyridin-2-yl)prop-2-en-1-one (4)

Following the procedure previously reported,* 2-acetylpyridine (1.33 g, 11.0 mmol)
and benzaldehyde (1.06 g, 1.02 mL, 10.0 mmol) were added to distilled water (100
mL) cooled to 4 °C and shaken thoroughly forming a fine emulsion. 10 mL of 10% of
NaOH aqueous solution was then added and shaken again for 30 seconds and the
reaction left at 4 °C. After 24 h the solid product was filtered, dried and recrystallised
from EtOH to give the chalcone 4 (2.02 g, 97%) as pale green crystals.

Ry [PE-EtOAC 4:6] 0.88: Mp 72-74 °C (EtOH): IR vmax(film)/cm™ 1667, 1601, 1337
and 1030; 'H NMR &y (500 MHz; CDCls) 7.40-7.49 (4 H, m, Ph CH), 7.72-7.73 (2
H, m, Ph CH and py CH), 7.85-7.88 (1 H, m, py CH), 7.94 (1 H, d, J 16.0 Hz,
COCH=CH), 8.18-8.19 (1 H, m, py CH), 8.30 (1 H, d, J 16.0 Hz, COCH=CH) and
8.74-8.76 (1 H, m, py CH): *C NMR &¢ (125 MHz; CDCls) 120.9 (CH), 122.9 (CH),
126.9 (CH), 128.8 (CH), 128.9 (CH), 130.6 (CH), 135.2 (Cq), 137.0 (CH), 144.8
(CH), 148.9 (CH), 154.3 (Cq) and 189.5 (Cq); MS m/z (ES') Found 232.0749
(MNa"), C14H1:N;NaO (MNa") requires 232.0738.

Consistent with the spectroscopic data previously reported for this compound.*
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(E)-1-(Pyridin-2-yl)-3-(3,4,5-trimethoxyphenyl)prop-2-en-1-one (5)

N = OMe

OMe
5 OMe

Crushed KOH pellets (5.0 mmol) were added to a rapidly stirred solution of 2-
acetylpyridine (10.0 mmol) and 3,4,5-trimethoxybenzaldehyde (12.0 mmol) in EtOH
(20 mL) and allowed to stir at rt (20 °C). After 24 h the solvent was removed under
reduced pressure and the resulting solid purified by column chromatography with
silica gel using PE:EtOAc 6:4 to afford the chalcone 5 as a yellow solid (2.54 g,
85%).

Rt [PE-EtOAC 4:6] 0.77; Mp 155-156 °C (MeOH); IR vmax(film)/cm™ 1605, 1217 and
791; *"H NMR & (500 MHz; CDCls) 3.89 (3 H, s, OCH3), 3.92 (6 H, s, OCHs), 6.94
(2 H, s, Ar CH), 7.45 (1 H, dt, J 8.0 and 1.0 Hz, py CH), 7.86 (1 H, d, J 16.0 Hz,
COCH=CH), 7.87 (1 H, dt, J 7.5 and 1.5, py CH), 8.16 (1 H, d, J 16.0 Hz,
COCH=CH), 8.18-8.19 (1 H, m, py CH) and 8.73-8.74 (1 H, m, py CH); **C NMR &¢
(125 MHz; CDCl3) 56.2 (OCHs3), 60.9 (OCH3), 106.0 (CH), 119.9 (CH), 122.9 (CH),
126.8 (CH), 130.6 (Cq), 137.0 (CH), 140.5 (Cq), 145.0 (CH), 148.7 (CH), 153.4 (Cq),
154.2 (Cq) and 189.2 (Cq); MS m/z (ES") Found 322.1074 (MNa"), C1;H:,NNaO,
(MNa") requires 322.1055; Elemental Analysis Found C (68.35%) H (5.79%) N
(4.72%) requires C (68.21%) H (5.72%) N (4.68%); HPLC (analytical) tg = 5.4 min.

Consistent with the spectroscopic data previously reported for this compound.®
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2-(1-Methyl-5-phenyl-4,5-dihydro-1H-pyrazol-3-yl)pyridine (8a)

8a

Following the procedure previously reported,* chalcone 4 (0.42 g, 2.0 mmol) was
dissolved in EtOH (10 mL) and stirred for 10 min at rt until fully dissolved then
methylhydrazine (0.37 g, 0.42 mL, 8.0 mmol) was added dropwise and stirred at room
temperature for 3 h. The solvent was removed under reduced pressure and the
resulting yellow oil purified by column chromatography with silica gel using
PE:EtOAC 6:4 to afford pyrazoline 8a (0.34 g, 72%) as a yellow oil, which solidified
upon cooling and was recrystallised from Et,0 to give pale yellow crystals.

Rt [PE-EtOAc 4:6] 0.82; Mp 52-55 °C (Et,0); IR vmax(film)/cm™ 2971, 1570, 1456
and 1122; *H NMR &4 (500 MHz; CDCl3) 2.88 (3 H, s, CH3), 3.08 (1 H, dd, J 16.5
and 14.5 Hz, pyrazoline CH), 3.71 (1 H, dd, J 16.5 and 10.5 Hz, pyrazoline CH), 4.21
(1 H, dd, J 14,5 and 10.5 Hz, pyrazoline CH), 7.18 (1 H, dd, J 7.5 and 5.0 Hz, py
CH), 7.29-7.34 (1 H, m, Ph CH), 7.35-7.40 (2 H, m, Ph CH), 7.45-7.48 (2 H, m, Ph),
7.66 (1 H, td, J 7.5 and 1.0 Hz, py CH), 7.91 (1 H, dt, J 8.0 and 1.0 Hz, py CH) and
8.56 (1 H, br.d, J 5.0 Hz, py CH); *C NMR &c (125 MHz; CDCl3) 41.1 (CHs), 42.6
(CHy), 73.5 (CH), 120.4 (CH), 122.6 (CH), 127.4 (CH), 127.8 (CH), 128.6 (CH),
136.0 (CH), 140.2 (Cq), 149.1 (CH), 150.4 (Cq) and 152.1 (Cq); MS m/z (ES™) Found
260.1158 (MNa"), CisHisN3sNa (MNa®) requires 260.1164; HPLC (analytical) tg =
18.3 min.

Consistent with the spectroscopic data previously reported for this compound.*
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2-(1,5-Diphenyl-4,5-dihydro-1H-pyrazol-3-yl)pyridine (8b)

&

N—N

N /
/ N
_

8b

Following a modified procedure to that reported,® phenyl hydrazine (10.0 mmol) was
added to a rapidly stirred solution of chalcone 4 (5 mmol) in EtOH (10 mL) and
heated to 70 °C for 18 h. The solvent was then removed under reduced pressure and
the solid was purified by column chromatography with silica gel using PE:EtOAc 6:4
to afford the desired pyrazoline 8b as an orange solid (0.73 g, 49%).

Rt [PE-EtOAC 4:6] 0.82; Mp 111-113 °C (EtOAC); IR vimax(film)/cm™ 1598, 1559,
1402 and 1132; *H NMR & (500 MHz; CDCl3) 3.33 (1 H, dd, J 18.0 and 7.0 Hz,
pyrazoline CH), 3.98 (1 H, dd, J 18.0 and 12.5 Hz, pyrazoline CH)), 5.36 (1 H, dd, J
12.5 and 7.0 Hz, pyrazoline CH), 6.79-6.83 (1 H, m, Ph CH), 7.10-7.20 (2 H, m, Ph
CH), 7.21-7.34 (8 H, m, Ph CH and py CH), 7.70 (1 H, td, J 7.5 and 1.5 Hz, py CH),
8.15 (1 H, d, J 8.0, py CH), 8.53-8.54 (1 H, m, py CH); *C NMR &¢ (125 MHz;
CDClI3) 43.1 (CHs3), 64.6 (CH), 113.5 (CH), 119.5 (CH), 120.6 (CH), 122.6 (CH),
125.8 (CH), 127.5 (CH), 128.9 (CH), 129.1 (CH), 135.9 (CH), 142.2 (Cq), 144.2
(Cq), 147.9 (Cq), 149.0 (CH), 152.0 (Cq); MS m/z (ES™) Found 300.1494 (MH") and
322.1319 (MNa"), CyoHigN3 (MH") requires 300.1501 and CyH;7N3Na (MNa®)
requires 322.1320; HPLC (analytical) tr = 7.8 min.
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1-(5-Phenyl-3-(pyridin-2-yl)-4,5-dihydro-1H-pyrazol-1-yl)ethanone (8c)

8c

Hydrazine monohydrate (20.0 mmol) was added to a rapidly stirred solution of
chalcone 4 (5.0 mmol) in EtOH (20 mL) and heated to 80 °C for 2 h. The solvent was
removed under reduced pressure and the resulting brown oil was dissolved in CH,Cl,
(20 mL) and acetyl chloride (10.0 mmol) added dropwise followed by NEt; (10.0
mmol) and the solution stirred at rt for 3 h. The solvent was then removed under
reduced pressure and the solid was purified by column chromatography with silica gel
using PE:EtOAc 6:4 to afford the desired pyrazoline 8c as a white solid (0.95 g, 72%).

Rt [PE-EtOAC 4:6] 0.23; Mp 120-121 °C (EtOAC); IR vmax(film)/cm™ 1655, 1580,
1413 and 1335; 'H NMR &y (500 MHz; CDCl3) 2.43 (3 H, s, CH3), 3.38 (1 H, dd, J
18.5 and 5.0 Hz, pyrazoline CH), 3.84 (1 H, dd, J 18.5 and 12.0 Hz, pyrazoline CH),
5.60 (1 H, dd, J 12.0 and 5.0 Hz, pyrazoline CH), 7.21-7.31 (6 H, m, Ph CH and py
CH), 7.71-7.75 (1 H, td, J 8.0 and 2.0 Hz, py CH), 8.08 (1 H, d, J 8.0 Hz, py CH) and
8.58 (1 H, d, J 5.0 Hz, py CH); **C NMR &¢ (125 MHz; CDCls) 21.8 (CHj3), 42.0
(CHy), 60.1 (CH), 121.1 (CH), 124.2 (CH), 125.5 (CH), 127.5 (CH), 128.7 (CH),
136.2 (CH), 141.6 (CH), 149.3 (Cq), 150.6 (Cq), 155.3 (Cq) and 168.9 (Cq); MS m/z
(ES™) Found 288.1166 (MNa"), CisHisNsNaO (MNa®) requires 288.1113; HPLC

(analytical) tg = 6.1 min.
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2,2,2-Trifluoro-1-(5-phenyl-3-(pyridin-2-yl)-4,5-dihydro-1H-pyrazol-1-
ylethanone (8d)

(0]
her,
N—N

N /
/ N
—

8d

Hydrazine monohydrate (10.0 mmol) was added to a rapidly stirred solution of
chalcone 4 (2.5 mmol) in EtOH (20 mL) and heated to 80 °C for 2 h. The solvent was
removed under reduced pressure and the resulting brown oil was dissolved in CH,Cl,
(20 mL) and trifluoroacetic anhydride (7.5 mmol) added dropwise followed by NEt;
(7.5 mmol) and the solution stirred at rt for 3 h. The solvent was then removed under
reduced pressure and the solid was purified by column chromatography with silica gel
using PE:EtOAc 6:4 to afford the desired pyrazoline 8d as a white solid (0.52 g,
65%).

R¢ [PE-EtOAc 4:6] 0.87; Mp 143-145 °C (EtOH); IR vmax(film)/cm™ 1701, 1587,
1463 and 1171; *"H NMR &y (500 MHz; CDCl3) 3.50 (1 H, dd, J 19.0 and 5.0 Hz,
pyrazoline CH), 3.92 (1 H, dd, J 19.0 and 11.5 Hz, pyrazoline CH), 5.64 (1 H, dd, J
11.5 and 4.5 Hz, pyrazoline CH), 7.24-7.38 (6 H, m, Ph CH and py CH), 7.80 (1 H,
td, J 7.5 and 2.0 Hz, py CH), 8.19 (1 H, d, J 7.0 Hz, py CH) and 8.62 (1 H, d, J 6.0
Hz, py CH); *C NMR &¢ (125 MHz; CDCls) 41.7 (CH,), 61.8 (CH), 116.2 (COCFs,
Q, Je-r 287.0 Hz), 122.0 (CH), 125.2 (CH), 125.7 (CH), 128.4 (CH), 129.1 (CH),
136.5 (CH), 139.5 (Cq), 149.5 (Cq), 149.7 (CH), 154.2 (COCFs3, q, Jc-F 38.5 Hz) and
159.6 (Cq); *F NMR &g (470 MHz; CDCl3) —71.35; MS m/z (ES") Found 320.1066
(MH") and 342.0888 (MNa'), CisHisFsN3sO (MHY) requires 320.1011 and
C1sH12F3N3sNaO (MNa®) requires 342.0831; HPLC (analytical) tz = 16.4 min.
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5-Phenyl-3-(pyridin-2-yl)-4,5-dihydro-1H-pyrazole-1-carbothioamide (8e)

s
>¥NH2
N—N

N /
/ N
—

8e

Following a modified procedure to that reported,” chalcone 4 (5.0 mmol) and
thiosemicarbazide (7.5 mmol) were added to EtOH (50 mL) followed by a solution of
sodium hydroxide (5.0 mmol, 0.28 g) in water (10 mL) and refluxed for 6 h. The
solvent was then concentrated and the product crystallised from ethanol to give the
carbothioamide 8e as yellow crystals (0.94 g, 67%).

Rt [PE-EtOAC 4:6] 0.55; Mp 185-189 °C (EtOH); IR vma(film)/lcm™ 3523, 3395,
1569, 1349 and 1195; *H NMR & (500 MHz; CDCl3) 3.45 (1 H, dd, J 20.0 and 4.0
Hz, pyrazoline CH), 3.96 (1 H, dd, J 20.0 and 12.0 Hz, pyrazoline CH), 6.10 (1 H, dd,
J 12.0 and 4.0 Hz, pyrazoline CH), 6.30 (1 H, br. s, NH), 7.17 (1 H, br. s, NH), 7.26-
7.35 (6 H, m, Ph CH and py CH), 7.78 (1 H, td, J 8.0 and 4.0 Hz, py CH), 8.07 (1 H,
d, J 8.0 Hz, py CH) and 8.64 (1 H, d, J 8.0 Hz, py CH); **C NMR &8¢ (125 MHz;
CDCl3) 42.9 (CHy), 63.7 (CH), 121.5 (CH), 124.8 (CH), 125.3 (CH), 127.5 (CH),
128.8 (CH), 136.3 (CH), 141.6 (Cq), 149.7 (CH), 150.0 (Cq), 157.2 (Cq) and 177.3
(C=S); MS m/z (ES") Found 283.1004 (MH") and 305.0824 (MNa"), CisH1sN,S
(MH") requires 283.1017 and CisHi4NsNaS (MNa") requires 305.0837; HPLC

(analytical) tg = 6.1 min.

Consistent with the spectroscopic data previously reported for this compound.”™
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N-Methyl-5-phenyl-3-(pyridin-2-yl)-4,5-dihydro-1H-pyrazole-1-carbothioamide

(8f)
S
>\NHMe
N—N
N /
/ N

8f

Following a modified procedure to that reported,® carbothioamide 8e (1.4 mmol) was
added to a solution of potassium hydroxide (4.2 mmol) in THF (20 ml) and stirred for
15 min, methyl iodide (4.2 mmol) was then added and stirring continued for 2 h.
Water (100 ml) was then added and stirring continued for 2 h resulting in the
formation of a precipitate which was collected by filtration and recrystallised from
EtOAc to afford carbothioamide 8f as yellow crystals (0.37 g, 89%).

Rt [PE-EtOAc 4:6] 0.15; Mp 157-158 °C (EtOH); IR vmax(film)/cm™ 1604, 1566,
1320 and 1399; 'H NMR & (500 MHz; CDCl3) 2.30 (3 H, s, CH3), 3.34 (1 H, dd, J
18.5 and 6.0 Hz, pyrazoline CH), 3.93 (1 H, dd, J 18.5 and 12.0 Hz, pyrazoline CH),
5.63 (1 H, dd, J 12.0 and 6.0 Hz, pyrazoline CH), 7.24-7.35 (7 H, m, NH, Ph CH and
py CH), 7.71 (1 H, td, J 7.5 and 1.5 Hz, py CH), 8.12 (1 H, d, J 7.5 Hz, py CH) and
8.55 (1 H, d, J 7.5 Hz, py CH); *C NMR &¢ (125 MHz; CDCls) 13.1 (CHs), 42.8
(CHy), 63.3 (CH), 121.1 (CH), 123.7 (CH), 125.5 (CH), 127.6 (CH), 128.9 (CH),
136.1 (CH), 149.1 (CH), 149.2 (Cq) 151.0 (Cq), 152.3 (Cq) and 160.0 (Cq); MS m/z
(ES") Found 297.1182 (MH®), CiH17NsS (MH") requires 297.1174; HPLC

(analytical) tg = 5.6 min.
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Phenyl(5-phenyl-3-(pyridin-2-yl)-4,5-dihydro-1H-pyrazol-1-yl)methanone (8h)

.

Hydrazine monohydrate (20.0 mmol) was added to a rapidly stirred solution of
chalcone 4 (5.0 mmol) in EtOH (20 mL) and heated to 80 °C for 2 h. The solvent was
removed under reduced pressure and the resulting brown oil was dissolved in CH,Cl,
(20 mL) and benzoyl chloride (10.0 mmol) added dropwise followed by NEt; (10.0
mmol) and the solution stirred at rt for 3 h. The solvent was then removed under
reduced pressure and the solid was purified by column chromatography with silica gel
using PE:EtOAc 6:4 to afford the desired pyrazoline 8h as a white solid (1.24 g,
76%).

Rt [PE-EtOAC 4:6] 0.76; Mp 139-140 °C (EtOAC); IR vmax(film)/cm™ 1641, 1577,
1413 and 1338; '"H NMR &y (500 MHz; CDCl3) 3.44 (1 H, dd, J 18.5 and 5.0 Hz,
pyrazoline CH), 3.91 (1 H, dd, J 18.5 and 12.0 Hz, pyrazoline CH) 5.85 (1 H, dd, J
12.0 and 5.0 Hz, pyrazoline CH), 7.27-7.35 (6 H, m, Ph CH and py CH), 7.43-7.50 (3
H, m, Ph CH), 7.70 (1 H, td, J 7.5 and 1.5 Hz, py CH), 8.01-8.04 (3 H, m, Ph CH and
py CH) and 8.59 (1 H, d, J 7.5 Hz, py CH); *C NMR &¢ (125 MHz; CDCls) 41.4
(CHy), 61.5 (CH), 121.4 (CH), 124.3 (CH), 125.7 (CH), 127.5 (CH), 127.6 (CH),
128.8 (CH), 129.9 (CH), 130.9 (CH), 134.2 (Cq), 136.2 (CH), 141.6 (Cq), 149.3
(CH), 150.7 (Cq), 156.2 (Cq) and 166.6 (Cg); MS m/z (ES") Found 350.1282
(MNa"), C»H17N3NaO (MNa") requires 350.1269; HPLC (analytical) tz = 11.7 min.
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(5-Phenyl-3-(pyridin-2-yl)-4,5-dihydro-1H-pyrazol-1-yl)(3,4,5-
trimethoxyphenyl)methanone (8i))

MeO OMe
MeO
(@)
N—N
N /
/ N
—

Hydrazine monohydrate (20.0 mmol) was added to a rapidly stirred solution of
chalcone 4 (5.0 mmol) in EtOH (20 mL) and heated to 80 °C for 2 h. The solvent was
removed under reduced pressure and the resulting brown oil was dissolved in CH,Cl,
(20 mL) and 3,4,5-trimethoxybenzoyl chloride (10.0 mmol) added dropwise followed
by NEt; (10.0 mmol) and the solution stirred at rt for 3 h. The solvent was then
removed under reduced pressure and the solid was purified by column
chromatography with silica gel using PE:EtOAc 6:4 to afford the desired pyrazoline
8i as a white solid (1.56 g, 75%).

Rt [PE-EtOAC 4:6] 0.55; Mp 173-175 °C (EtOAC); IR vmax(film)/cm™ 1643, 1579,
1412 and 1341; '"H NMR &y (500 MHz; CDCl3) 3.44 (1 H, dd, J 18.5 and 5.0 Hz,
pyrazoline CH), 3.88-3.94 (10 H, m, OCHj3 and pyrazoline CH), 5.82 (1 H, dd, J 12.0
and 5.0 Hz, pyrazoline CH), 7.25-7.33 (6 H, m, Ph CH and py CH), 7.40 (2 H, s, Ar
CH), 7.74 (1 H, td, J 8.0 and 2.0 Hz, py CH), 8.05 (1 H, d, J 8.0 Hz, py CH) and 8.61
(1 H, d, J 7.5 Hz, py CH); *C NMR &¢ (125 MHz; CDCl3) 41.2 (CH,), 56.2 (CH),
60.9 (OCHgs), 62.0 (OCHs), 108.0 (CH), 121.0 (CH), 124.4 (CH), 125.7 (CH), 127.6
(CH), 128.9 (CH), 136.2 (CH), 140.7 (Cq), 141.6 (Cq), 149.5 (CH), 150.8 (Cq), 152.3
(Cq), 156.0 (Cq), 156.5 (Cq) and 165.6 (Cq); MS m/z (ES") Found 418.1776 (MH")
and 440.1587 (MNa"), CxHx:N30, (MH") requires 418.1767 and C,sH23N3sNaO,
(MNa") requires 440.1586; Elemental Analysis Found C (69.15%) H (5.37%) N
(9.92%) requires C (69.05%) H (5.55%) N (10.07%); HPLC (analytical) tg = 9.3 min.
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2-(1-Phenyl-5-(3,4,5-trimethoxyphenyl)-4,5-dihydro-1H-pyrazol-3-yl)pyridine

(9b)
&

'}‘—N OMe

N
/ N
— OMe

9b OMe

Following a modified procedure to that reported,® phenyl hydrazine (5.0 mmol) was
added to a rapidly stirred solution of chalcone 5 (2.5 mmol) in EtOH (20 mL) and
heated to 80 °C for 3 h. The solvent was then removed under reduced pressure and the
solid was purified by column chromatography with silica gel using PE:EtOAc 6:4 to
afford the desired pyrazoline 9b as a yellow solid (0.33 g, 34%).

Rt [PE-EtOAC 4:6] 0.70; Mp 75-77 °C (EtOAC); IR vma(film)/cm™ 1601, 1502, 1214
and 1128; '"H NMR &y (500 MHz; CDCls) 3.33 (1 H, dd, J 18.0 and 7.5 Hz,
pyrazoline CH), 3.79 (6 H, s, OCHg3), 3.82 (3 H, s, OCHj3), 3.98 (1 H, dd, J 18.0 and
12.5 Hz, pyrazoline CH), 5.24 (1 H, dd, J 12.5 and 7.5 Hz, pyrazoline CH), 6.51 (2 H,
s, Ar CH), 6.85 (1 H, td, J 7.0 and 1.0 Hz, py CH), 7.12 (2 H, d, J 8.5 Hz, Ph CH),
7.20-7.24 (3H, m, Ph CH), 7.71 (1 H, td, J 7.5 and 1.5 Hz, py CH), 8.14 (1 H, d, J 8.0
Hz, py CH) and 8.54-8.55 (1 H, d, J 7.5 Hz, py CH); *C NMR & (125 MHz; CDCl3)
43.3 (CH,), 55.9 (CH), 56.1 (OCHgs), 60.8 (OCHg), 65.2 (CH), 102.4 (CH), 113.7
(CH), 119.8 (CH), 120.7 (CH), 122.7 (CH), 128.9 (CH), 130.0 (Cq), 136.1 (CH),
137.1 (Cq), 138.1 (Cq),140.3 (Cq) 144.6 (Cq) and 153.8 (Cq); MS m/z (ES") Found
390.1882 (MH") and 412.1649 (MNa"), C23H24N303 (MH") requires 390.1818 and
C23H23N3NaOs (MNa") requires 412.1637; HPLC (analytical) tg = 14.6 min.
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1-(3-(Pyridin-2-yl)-5-(3,4,5-trimethoxyphenyl)-4,5-dihydro-1H-pyrazol-1-
ylethanone (9c)

O,

-

';‘7N OMe

N
/ N
— OMe

9c OMe

Hydrazine monohydrate (8.0 mmol) was added to a rapidly stirred solution of
chalcone 5 (4.0 mmol) in EtOH (20 mL) and heated to 80 °C for 2 h. The solvent was
removed under reduced pressure and the resulting brown oil was dissolved in CH,Cl,
(20 mL) and acetyl chloride (8.0 mmol) added dropwise followed by NEt; (8.0 mmol)
and the solution stirred at rt for 3 h. The solvent was then removed under reduced
pressure and the solid was purified by column chromatography with silica gel using
PE:EtOAC 6:4 to afford the desired pyrazoline 9c as a white solid (1.14 g, 80%).

Rt [PE-EtOAc 4:6] 0.24; Mp 173-174 °C (EtOH); IR vmax(film)/cm™ 1662, 1594,
1416, 1327 and 1132; 'H NMR & (500 MHz; CDCls) 2.43 (3 H, s, CHs), 3.34 (1 H,
dd, J 18.5 and 5.0 Hz, pyrazoline CH), 3.77 (3 H, s, OCH3), 3.79-3.87 (7 H, m, OCHj3
and pyrazoline CH), 5.51 (1 H, dd, J 12.0 and 5.0 Hz, pyrazoline CH), 6.40 (2 H, s,
Ar CH), 7.26-7.30 (1 H, m, py CH), 7.73 (1 H, td, J 7.5 and 1.5 Hz, py CH), 8.06 (1
H, d, J 8.0 Hz, py CH) and 8.57 (1 H, d, J 4.5 Hz, py CH); **C NMR &8¢ (125 MHz;
CDCl3) 21.8 (C=0CHj3), 42.2 (CHy), 56.0 (CH), 60.3 (OCHj3), 60.6 (OCHj3), 102.3
(CH), 121.1 (CH), 124.3 (CH), 136.2 (CH), 137.2 (Cq), 137.4 (Cq), 149.4 (CH),
150.5 (Cq), 153.4 (Cq), 155.4 (Cq) and 169.1 (Cq); MS m/z (ES") Found 378.1481
(MNa"), C19H21N3NaO, (MNa") requires 378.1430; HPLC (analytical) tz = 4.2 min.
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(3-(Pyridin-2-yl)-5-(3,4,5-trimethoxyphenyl)-4,5-dihydro-1H-pyrazol-1-yI)(3,4,5-
trimethoxyphenyl)methanone (9i)

MeO OMe
MeO
O
N—N
N X OMe
/ N
— OMe
9i OMe

Hydrazine monohydrate (8.0 mmol) was added to a rapidly stirred solution of
chalcone 5 (2.0 mmol) in EtOH (20 mL) and heated to 80 °C for 2 h. The solvent was
removed under reduced pressure and the resulting brown oil was dissolved in CH,Cl,
(20 mL) and 3,4,5-trimethoxybenzoyl chloride (4.0 mmol) added dropwise followed
by NEt; (4.0 mmol) and the solution stirred at rt for 3 h. The solvent was then
removed under reduced pressure and the solid was purified by column
chromatography with silica gel using PE:EtOAc 6:4 to afford the desired pyrazoline
9i as a white solid (0.85 g, 84%).

Rt [PE-EtOAC 4:6] 0.41; Mp 174-175 °C (EtOH); IR vma(film)/cm™ 1641, 1580,
1416 and 1128; *"H NMR &y (500 MHz; CDCl3) 3.42 (1 H, dd, J 19.0 and 5.0 Hz,
pyrazoline CH), 3.81 (3 H, s, OCH3), 3.82 (6 H, s, OCHj3), 3.85-3.93 (10 H, m, OCH3
and pyrazoline CH), 5.75 (1 H, dd, J 12.0 and 5.0 Hz, pyrazoline CH), 6.52 (2 H, s,
Ar CH), 7.32 (1 H, td, J 5.0 and 1.0 Hz, py CH), 7.40 (2 H, s, Ar CH), 7.74 (1 H, td, J
7.5and 1.5 Hz, py CH), 8.04 (1 H, d, J 8.0 Hz, py CH) and 8.61 (1 H, d, J 5.5 Hz, py
CH); C NMR &¢ (125 MHz; CDCls) 41.4 (CH,), 56.1 (OCHg), 56.2 (OCH3), 56.3
(OCHg) 60.7 (OCHj3), 62.2 (CH), 102.5 (CH), 108.0 (CH), 121.1 (CH), 124.5 (CH),
128.9 (CH), 136.3 (CH), 137.4 (Cq), 137.5 (Cq), 140.9 (Cq), 149.6 (Cq), 150.7 (Cq),
152.5 (Cq), 153.6 (Cq), 156.7 (Cq) and 165.8 (C=0); MS m/z (ES") Found 508.2078
(MH") and 530.1898 (MNa®), Cy7H3oN3O; (MH") requires 508.2084 and
C,7H29N3NaO; (MNa®) requires 530.1903; HPL.C (analytical) tz = 5.4 min.
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'H and *C NMR Spectra

'H and *C NMR spectra of compound 8a was previously published.*
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/ CHANNEL £1 = -
— 13c
5.50 usec
-0.51 dB
8f 99.92730713 W
125.7703643 MHz
wemeemnw CHANNEL f2
CPDERG2 walr
NuC2
PCPD2
PL2
PL12 17.94 dB
PL13 21.00 dB
PL2W 19.35150908 W
PL12K 0.30249262 W
PL13W 0.14952536 W
§F02 500.1320005 XHz
1 12768
SF 125.7577927 Miz
M
£88 0
8 1.00 Hz
GB 0
£C 1.40
T T T T T T 7 T T
160 140 120 100 80 60 40 20 0 ppm
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EANE AC03-01
EXFXO 10
PROCHO 1
Date_ 20101021
Time 12.54
INSTRUM
PROBHD % mm PABED BB-
PULPROG 2930
65536
SOLVENT ¢l
NS 16
oS 2
SuR 10330.576
FIDRES 0.157632
) 3.1719823
RG 64
DH 48.400
DE 12.94
T8 300.0
D3 1.00000000
Do 1
sazssuse CHANNEL 1 ===s
BUCL 1
J (6] 1 10.30 |
PL1 0.00 1
N—N FLIW 19,34152603 1
N '/ s¥01 500,1330885 1
N\ sI 3276
/ s¥ 500.1300143 ¢
WDR EY
_— s8R 2
] Ls 0.30 ¥
GE 0
‘( sh BC 1.00
r
i NG &
J T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
|\ ' |
' / N
(5| 2|8 2
8 [Bzee g 5 3
= ol lvlmlel - ] s
AC03:01 NAKE AC03-01
- & @ ’ EXZNO 1
o o m o ™ PROCNO 1
@ o™ 0 =3 D::e_ 20101011
o o i Time 13.30
3 h ne - ki INSTRUM spect
™ Ll il & - PROBHD 5 mm PABBO B3~
\ PULERCG 30
65536
SOLVENT cDels
ns 604
DS 4
SWH 29761.904 EHz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
ow 16.800 usec
DE 9.53 usec
B 300.0 K
D1 2.00000000 sec
1L 0.03000000 sec
O ™0 z
N—N sssasuas CHANNEL £1 smssaues
N | NUC1 13C
AN Pl 9.50 usec
/ PLL 0.00 dB
PLIW 114.29083252 W
— 8FO1 125.7703643 MEz
==zs==== CHANNEL £2 =ss=ssss
8h CPDPRG2 waltzlé
NuCc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 18.06 dB
PL13 .00 dB
PL2W 15.34152603 W
PLI2W 0.30233663 W
PL13W 0.15363520 W
SFO2 500.1320005 MHz
SI 32768
SF 125.7578010 MHz
WD EM
SSB 0
LB 1.00 Hz
GE 0
¥C 1.40

T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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% ACC3-44
AC03:44 recryst gxkggfc 1‘:
N
CERrEBENBeBEIN I3 EEN80o55880088838559585838258
000 ©D QG0 GG PRI B o) 03 0) 03169 096X (08 TN PO O O € & €0 00,60:0Y O) D', N, NN 80 Tine 2:84
B R o I S s R e e e e S e e e e S e T MV R R WL R R R R R o NN R
e el
MeO A 3.17219923 sec
el BG 120
OMe oW 46.400 usec
DE 13.34 usec
T8 300.0 K
D1 1.00000000 sec
MeO Do 1
szzazz=a CHANNEL f1
NUC1 15
Pl 10.30 usec
O PL] 0.00 @8
N*N PLIW 19.34152603 W
SFO1 500.1330885 MHz
N | sr 32768
AN sP 500.1300132 MHz
/ WDN BM
E8B o
— La 0.30 Hz
| G8 0
BC 1.00
8i
Rl *'
J & =
A | 1
T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 ppm
L)
o nk © \iof l’ J\ > |@
-l - | @
© ~| (@
g (8 [B&22 3 8 3 s |5 8
- | vl - o |+ o |o| |e
I 1 -
AC03:44 recryst NAME ACO3-44
EXENO 11
e QDM I~ NN
NOETNHNAHOD T OWLMNO N mo — PROCKC 1
NSO PCCNEYOMoo ggg g} Date_ 20101130
Tine 3.50
NONONHODmES T @ RS .
DVNONTrwMNNNNND - oW - INSTRUM cr
g e it S - S RV RV @ PROBHD 5 mm PABBO BB-
\ ) | 1] PULPROG zgpgio
! {{ ™0 65536
SOLVENT coC13
Ng 1024
os 1
SWH 29761.504 Hz
FIDRES 0.454131 Kz
20 1.1010%48 sec
MeO OMe RG 2050
W 16.800 usec
o8 9.48 usec
T 300.0 X
MeO D1 2.00000000 sec
D11 0.03000000 sec
™00 3
(e}
N—N P1 14.50 usec
N i PLL 0.00 GB
PL1W 114.25083252 W
/ N SFOL 125.7703643 MHz
_— mremmres CHANNEL 2 swwes=o=
CPDPRG2 waltzl6
NUC2 1H
8i PCPD2 80.00 usec
PL2 0.00 4B
PL12 18.06 d8
PL13 21.0¢ dB
PL2W 19.34152601 W
PLL2W 0.30233663 W
PL13K 0.15363520 W
SPO2 500.1320005 MHz
sI 32768
SF 125.7577363 MHz
won =™
SsB [
LB 1.00 Hz
GB o
PC 1.40
st v o .
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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AC04-21recry

Current Data Parameters

NANE ACO4-21reccy
VONOVONDVATrOO- O W rano-—owNNmomvonw-—mmogNNx\o.—" EXFNO 10
~ w f=1 *
BRI XTI ES rRRNRNRRIORCCRIZRTERIANGESIB5RBRR588 B
O 0WWWMOWWOWWOMNIIININSANNNNSOOOOEOOWVINWTOOOOOOOMOMNOOT
F2 - Acquigition Parimeters
W / 20110325
14.43
spect
5 =m BABBO EB-
- Hz
Hz
AQ sec
RG
oW usec
CE usec
TE X
D1 sec
N—N OMe R
N / =azzasss
AN KUCL
/ 71 uzec
PLWL W
— oMe SFO1 Miz
F2 - Procesaing paraseters
31 32768
9b OMe s? 500.1300:32 Mie
wow EX
cen n
i -
{, [ / /J/’ o
| e i B \ Al w .
T T T T T T T T T T T T T T T T T T T
9.0 85 80 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 10 05 ppm
J 1 ]
/ PN AN | | N7 2\
g (3| lg/egnis (3 5 222 '3 e 2
el 2 2Tieee |t e R (@ [“2 1°‘2|
= Il elloiglaie (o - ool e o~ -
ACO4-21recry
Current Data Parameters
@ N = S e~-0On - 3 “4
w WA MM (2] [ ] -~ w NAME ACO4-2irecry
~ N od O~ WoWw - a\;—«g g g EXENO 11
™ - PO~ oNO M ~N 8. . < & PROCNC :
v <« MM NN A A =] Tel =20 -} ” o
- o e — 0 W N - 1 P2 - Acquisition Parameters
| \ / | | | | I Date 110325
\{ | \ W | Tizme 14.56
IRSTRUM spect
PROBHD 5 mm PABRO BH-
PULPRCG zgpg30
™ 65536
SOLVENT €oe13
NS 1024
08 4
SWH 25761.904 Hz
FIDRES 0.454131 Hz
—N AQ 1.1010548 sec
OMe RG 2050
N / DR 16.0800 usec
AN DE 8.43 usec
/ TS 298.1 K
D1 2.0000000¢ sec
= OMe 11 0.03000000 sec
wmmmmmmn CHANNEL £1 mwmwes= -
9b OMe 13c
3.50 usec
100.00000000 W
125.7703643 Mz
PLW2 19.34199905 W
PLW12 0.30221000 W
PLW13 0.15341599 W
SFO2 500.1320005 MHz
P2 - Processing parameters
s1 12768
SF 125,7577940 Mz
WO BM
ssR
LB 1.00 Hz
Qs
PC 1.40
T T T T T T T T Y
160 140 120 100 80 60 40 20 0 ppm
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AC03:31 recryst

o «© N W ™ oMo o P W NOMTH~OUWLOO®O M
GEISTINATEARIRNERS 588 ERISSSEERERCY 2
\WW‘ Ny =\ | I
7
0>\
N—N
N / OMe
/ AN
— OMe
9c OMe
-
,_
[ | j r
1 A i

90 85 80 75 70 65 60 55 50 45 4.0 35 30 25 20 15 ppm

| I | | }
|
d e ls g 8 gd B
P B B e P o - s |< P
AC03:31 recryst
o T o ~n o =N ~ -
0 MmN o N ~ L=}
< L) oo o=
o uam oo -~ w0 - -
o W N mmm o~ o~
- L B B ) - - —~
] x
| 1\ N/ ||
3
N—N
N ) OMe
/ N
— OMe
9c OMe

partial spectrum

—102,323

NANE AC03-31 recryst
EXPRO 20
PROCNO 1
Date_ 20101118
ime 13.23
INgTRUM spect
PROBHD 5 m= BABBO B3-
PULPROG 2930
" 65536
SOLVENT cocla
N& 16
Dg 2
SKEH 10330.578 Hz
PIDRES 0.157632 He
AC 3,1719923 sec
RG 32
oW 48.400 usec
DE 13.94 usec
TR 300.0
3 1.00000000 sec
00 1
= = CHANNEL f) ==z=z=z=z==
NUC1 15
Pl 10.30 usec
PL1 0.00 dB
PL1W 19.34152603 K
SFo1 $00.1330885 Mz
81 32768
SP 500.1300136 MHz
WoW B
8SE o
Ls 0.30 Hz
@z o
2C 1.00
NAME AC03-31 recryst
EXPRO 21
PROCNO L
Date_ 20101118
Time 13.27
INSTRUM spect
PROBHD 5 mm PAEEC BB-
PULBROG zgpg30
Tl 65536
SOLVENT 13
NE 1024
DS 4
29761.504 Hz
FIDRES 0.454131 Hz
Q 1.1010548 sec
e} 2150
oW 16.300 usec
DE 9.4B usec
TE 300.0 X
D1 2.00000000 sec
pal 0.03000000 zec
D0 1

sseswsee CHANNEL £2 =

CPDPRG2
NUCZ
BCED2
PL2
PL12
PL13
PLZW
PL1ZW
PL13W
SFO2
SI

T T

T T T T T

T

T

T I T T T T T T
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 ppm

S30

0.0
114.29083252
25.7703342

waltzlé

18

B0.0C

0.00

18.06

21.00
15.24152603
0.30233563
0.15363520
$00.1320005
32768
125.7578055
o |

0
1.00
0

1.40

=&

usec
48
dg
W
W
W
MH:

MHz
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NAME AC03-52

AC03:52 recryst EXPNO 10
PROCNG 1

Kb R R R o B B g =R A B LUt B R R R = B R R R N R B 0 B s
e e MOUODTONND &N ow 588833 Date 20101203
2855050238 RNRNNIRRNNCSR8RC85 088 88888338328388 21,35
R R B e e e e e e e S N S N N A R S R e R R R e R N e R R R R R R A N R INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 2g30
™ 65536

SOLVENRT cncls
KNS 18
T o8 2
SWi 10330.578 Hs
PIDRES 0,157632 Wz
AQ 3.17199231 sec
RG 161
o 48.400 usel
DB 13.54 usel
T 300.1 X
DL 1.00000000 sec
™0 1
CHANNEL f1
MeQ OMe wwcL 1B
3% 10.30 usec
PLY 0.00 A8
PLIK 19.34152603 W
MeO SFOL 500.1330885 MHz
a1 32768
14 500.1300140 MHz
wow Ex
S5B 0
o] 13 0.30 Hz
as o
N_N OMe PC 1.400
N /
/ N
— OMe
9i OMe
g4 r} A :
~ f I
I A i | (P
T T T T ] T ¥ T
9 8 7 6 5 4 3 2 1 ppm
L)L AL N
f 22\
=4 Q=iviol o ~ ot w ®| |9 [q
=] 3 3;%-:‘: © 0 | {
8 BleR2a’ & £ < 8 S 13 (=
- o ciw[r[olo - o s ° sl sl e
AC03:52 recryst NAME ACD3-52
W HNDTONCMME OO < @ EXPNO 1
D Ve AYNAHON OO a N oMo [} PROCNO 1
{ o Woswunowos Mo O o n OO TO - -~ Date 20101204
v OO N DinaT e
N WMNONOr-r- Wo < -~ ™ . ine: 0y
W OO ITINOMN NN (=T - NODOWVWWW - INSTRUM spect
- et At A A -t - O W W - PROBHD S mm PABBO BB-
NNV i
| ™ £5638
SOLVENT CDC13
ES 1024
4
MeQ OMe 29761.904 Hz
FIDF 0.454131 Hz
1.1010548 sec
2050
MeO 16.B00 usec
. $.48 usec
300.0 K
3 2.00000000 sec
fo) D11 0.03000000 sec
N—N DO 1
N / OMe B CHANREL fl ======w -
KUC1 3¢
/ N F3 14.50 usec
PL1 0.00 dB
— OMe PLIW 114.29083252 W
5FO01 125.7703643 MHz
9i OMe cmemweee CHANNEL £2 =m=eesss
CPDPRG2 waltzl6
wycz 1H
+ PCPD2 80.00 usec
FL2 0.00 dB
PL12 18.06 4B
PL13 21.00 4B
PL2W 19.34152603 W
PL12N 0.30233663 W
PLLIW 0.15363520 W
SFO2 500.1320005 MHz
s 32768
sF 125.7577924 MHz
WDH EM
S58 0
LB 1.00 Hz
cB 0
< 1.40

T T T T T T T T I T T T T T T

I T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

S31



Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications
This journal is © The Royal Society of Chemistry 2013

HPLC traces at 254nm

Compound 5

i z
5 254nm o
i OMe
E =
o DEFAULT REPORT =
E Peak Time Amra Height  Area Norm. BL &reaHeght N
E # Iminl  [uVs] vl 1%]1 1%]1 s = OMe
200 A — —
E - 0001 0.00 000 000 0.00
o 1 0870 647150 29851 0.03 003 BB
21 478727 0.9 023 BV
= 32132 64001680 2847949 268 263 VE
00 4 3670 1457700 48428 006 006 EB
54783 51918721 3892545 217 217 MM
E 6 5367 2264335853 97931064 9476 9476 MM
300 7 987 173265 9543 001 001 BB
200 2389427183 1.05e+06 10000 100.00
100.2
0.
L L L L L L L L
o0 0s 10 15 20 25 30 35 40 a5 50 55 80 70 75 80
"2 AC03:66
700 254nm DEFAULT REPORT
- Peak Time Ara Height  Area  Norm. BL Area/Heiaht
s # Iminl (V] [Vl 1%I] %1 Isl
- 1 4088 2049000 53194 003 003 BB 385192
00 2 5050 220000 9263 000 000 BB 237491
3 5533 446357 99314 001 001 MM 44944
= 4 10633 2015.00 6354 000 000 BB 317116
400 5 12632 3380.00 10031 001 001 BB 336956
6 14369 122500 39467 002 002 BB 309743
= 7 18317 59891330.76 77768348 9520 9520 MM 77.0125
300 B 23983 297536542 5893555 473 473 MM 531927
62911469.75 §35795.28 100.00 100.00
A
b Ll el Lo bl by L) oy Wl Ll bl Ll AL L ) Lt ol Lt A ol L L L Ul ot ot AL s ol L ol 1k U Rl b 1 el ol bl e bl ol L Ll bl
1 2 4 5 6 8 9 10 1 12 13 14 15 18 7 18 19 20 21 22 23 24 25 ol 27 28 ol 30
ACO04:19 ~
254nm = g
N N-N
DEFAULT REPORT @
Peak Time Ara Height  Asea BL area/Meght
_# [minl Vsl Wl 1%l I%I =
1 0290 6682000 27910 028 028 BB
: 2 1288 978000 65226 004 004 BB 149940
3 1550 2941666 53 012 012 MM 42265
0005 4 2351 785 164880 0.1 011 BY 153735
§ 2800 2277715 .18 010 010 VB 111972
E 6 3548 183000 21493 001 001 BB 85144
7 4462 748 104525 012 012 BV 268811
2002 8 5357 20709790 1410743 088 088 W 146300
3 5775 62 8 117 117 VB 239782
10 7.833 2287690892 98816376 %676 %76 MM 231509
E 11 9801 5185000 47 022 022 BB 467764
2003 12 12771 88587 5942 000 000 BY 149077
3 13 13483 4504413 150479 019 013 VB 299318
m_% 2364222558 103e+06 10000  100.00
203
wo_%
oo 0s 1.0 15 20 25 30 35 a0 a5 50 55 e0 s 70 75 80 85 0 s 100 105 110 185 1220 1226 130 135 140 145 150
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Compound 8c

ACO03:02
254nm

7
DEFAULT REPORT SN NN
Peak Time Area Height  Ara Norm. BL areaMeight
# Iminl  [uV's] vl 1%1 .. . isl >/

254372 137499 009 009 MM 1.8500
7613227 B497.94 276 276 MM 117164
279000 26678 0

TN WN) -
AN BN
[aE gt

0.1
X 163500 13461 006 i
116 267051500 167371.20 9%6.96 %% BB
460,00 4100 002

275412599 17568651 10000 100.00

o0 05 10 15 20 25 30 35 40 a5 50 55 80 65 70 75 80 85 80 o5 100 105 110 "s 120

Compound 8d

DEFAULT REPORT

ak  Time Area Height  Area  Nom BL AreaHeight
#  [minl  luVs] UVl 1%]1 1%I Isl

1 0625 301000 209 005 005 BB 144017
2 1183 5727.28 035 035 MM 39472
3 2261 555.00 924 001 001 BB 6.0067
4 2676 572500 14 009 003 BB 6

5 3212 21000 P 0.0 000 BB 77518
6 3524 620.00 7091 001 001 B8 87435
7 41 B4 21435 005 005 BY 139158
8 5285 344716 5328 005 005 VB 647006
9 6000 510.00 5010 001 001 B8 101806
10 6340 230, 3350 000 000 B8 6.8650
11 6985 640.00 4497 001 001 BB 142317
12 9105 1611500 88011 025 025 B8 183102
1310203 131000 5314 002 002 BB 246529
14 11.962 44000 22 001 001 BB 15088
15 12637 44500 3186 001 001 BB 13970
16 14971 860,00 3383 001 001 BB 253784
17 16388 B43573000 17992724 99.07 9307 BB 357885
18 20 1500 3404 000 000 BB 6.3159
19 21745 26500 3631 000 000 BB 298

649591698 188370.83 100.00 10000
GALL LLLL LA R RLAT LA LUER) LA LA LU AR AL A L) L L LA LLLLY LU LA AR LAY UL RELLD LA LA LS LAR) LS LA ALA L) L L LA
0 1 2 3 4 5 s 7 8 1 16 17 18 19 2 21 2 2

ACO01:75
254nm

DEFAULT REPORT
Peak Time  Ama Height ~Area  Nom  BL Ama/Height
# Iminl Vsl W 1% R

13852 1387000

23600341.45 823731.71 10000
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Compound 8f

300
=] 254nm
] DEFAULT REPORT
: Peak Time Ara Height Area Norm. BL Area/Height
i #  [min] TuV-sl uvl 1%1 %1 Isl
- 0.001 0.00 000 000 000 e -
7 1 1124 324950 62915 002 002 BB 1649
N 2 1583 1268106 356737 009 003 MM 3.5547
7 3 2450 19083372 18439.14 1.32 1.32 MM 103494
. 4 2967 12063272 1001731 083 083 MM 120424
150— 5 3870 2954200 151494 020 020 BB 19.
-1 6 4950 15093018 775127 1.04 1.04 MM 194717
p 7 5805 13938867.50 29213689 9632 9632 BB 47.7135
- 8 9693 5250.00 27134 004 004 BB 19.3487
- 9 10671 5873.00 28525 004 004 BB 5890
100—] 10 14475 13638.50 19706 0.09 0.09 BB 68.7028
1 14471398.18 334809.72 100.00 100.00
e}
o]
2 a L e 10 12 14 1. 18 20 22 24 28 28
ACO03:01
0 254nm a
50 DEFAULT REPORT SN
Peak Time Ara Height  Area Norm. BL Area/Height
i [min] [uV:s] Y] 1% 19%]1 Isl o
s 1 0519 3100.00 17521 002 002 BB 17.6929
2 1117 5085471 1184653 038 038 MM 42928
3 2608 | 76946 004 004 BB 7.0111
4 3112 113829 12576 001 001 BY 9.0509
5 3383 191.71 10486 001 001 VB 11,3651
6 3844 93000 13459 001 001 BB 6.9099
7 4902 1680. 76. 001 001 BB 1.9056
8 6253 2510.00 13807 002 002 BB 18.1790
9 8707 1264.90 65, 001 001 BV  19.2067
10 9.268 363510 17988 003 003 VB  20.2087
11 10019 7855.00 31630 006 008 BB 248338
12 11.713 13274457 53 46937941 99.06 9906 BV 2809
13 14883 4555220 108459 034 034 VB 41.9993
14 19792 41000 1863 000 000 BB 22,0084
13400114.45 48443585 10000 100.00

Compound 8i

OMe

OMe

OMe

3 -
1 254nm a
%007 ~
g DEFAULT REPORT N R,_,N
- Peak Time Area Height Area Norm, BL &rea/Height
1 #  Imin] [uV-s] V1 %I 1%1 Isl
sy — (o]
3 1 1050 3854170 1036780 033 033 MM 37174
E 2 1990 4770.00 59078 004 004 BB 80741
= 3 2642 8515.00 94832 007 007 B8 8
0= 4 4115 722000 39352 008 005 BB 183474
b 5 5 1064 93 B3, 001 001 BV 16.7370
= 6 6138 15150.01 42038 013 013 VB 350385
~ 7 9348 1154553500 44216351 992% 9926 B8 %1112
Lo 8 11.780 104555 1319 001 001 BV 7.9235
] 9 12098 759 5491 001 001 V8 138302
3 10 16868 35000 2332 000 000 B8 150083
p 1117378 42000 4307 000 000 B8 111449
200 12 19468 770000 11184 007 007 BB 638487
7 13 19985 17000 2143 000 000 BB 7931
150 1163130170 45533947 10000 100.00
1007
w:-——.k

20 a0

60

80 90
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Compound 9b

200.
254nm
180 DEFAULT REPORT
Peak Time  Area Heght  Area  Nom.  EL Ara/Heght
Iminl  [uV-s] WV %l 1%l sl
it 1 0783 46582 443871 007 007 MM 12347
2 1300 44988 23057 001 001 MM 15481
3 1800 0 99135 010 010 88 81202
1 2855 000 004 004 B8 135738
1 5 3117 1580172 171854 0.19 019 MM 90203
6 4153 85 004 004 BV 123534
7 4451 27745 21804 003 003 VB 109038
8 4837 958500 76753 0.1 011 €8 124831
120 9 5602 110000 8952 001 001 B8 122876
10 6304 119000 8587 001 001 B8 135698
11 7088 708000 44778 008 008 B8 15837
12 8083 9405421 460261 1.13 113 MM 204350
100. 13 9733 108771.13 130 130 MM 33.1051
14 11633 4869%78 1391 058 058 MM 349134
15 14607 804627500 175007.13 96.31 %31 BB 45978
16 18935 17000 0.00 000 BB 147505
£0.
635494049 19380988 10000  100.00

Compound 9c

“4  254nm
] DEFAULT REPORT

b OMe Peak Time Area Height  Area  Norm, BL A&rea/Height
3 OMe # Imin] fuv-sl V1 %1 1%]1 Isl

250 4 \ 1 06802 1772000 48256 027 027 B8 . 7207
B =, 4 2 1 2005538 ©6297.16 0.30 0.30 MM 3.1848
B N N-N OMe 3 4224 658765000 41141920 9935 9935 B8 16.0120
7] 4 8777 4035.00 19028 0.08 005 E8 21.2059

300 )'— 5 941 1040.00 5965 0.02 002 B8 17.4339
B o 6 11983 28000 1260 000 000 BB 222238

250 663078033 418461.45 10000  100.00

200

150——.

100

ik FA
T LB RN BLARE RERAE BAR

LA R L R R R R RN R L R R R R R R RN R RN R
oo 05 10 15 20 25 30 35 a0 a5 50 55 60 65 70 75 80 85 90 o5 100 105 110 115 120

Compound 9i

ACO03:52
254nm

" OMe
Z | OMe
DEFAULT REPORT =~
Peak Time Ama Height  Area  Nom. BL Ama/Height N \
#  Iminl  (uVsl W 1%l 1%1 Is) N-N OMe
<5 —_ M
11233 119500 9327 001 001 BB 128119 e
2 2667 1765000 61800 0.10 010 B8 285599 o} OMe
3 3183 62434236 2968619 339 339 MM 243085
4 2563 10935 006 006 BB 131183
5 4967 8822582 948725 048 048 MM 9.2994 OMe
6 539 1762047000 85345571 9576 9576 B8 205019
7 10168 3715000 157440 020 020 B8 235%4

18399963,18 89774838 10000

8
8
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HPLC traces at 274 nm

Compound 5

274nm
DEFAULT REPORT
Peak Time Area Height Area Norm. BL Area/Height
# Iminl  [uVs] [NY] 1% %1 Is]
- 0.001 0.00 000 000 000 @ e
1 0.343 19855.95 69347 012 012 BY 286326
2 0.861 7063.05 45847 004 004 VB 15.4056
3 1579 6420362 433058 039 039 BV 14.8256
4 2113 3344360 246499 020 020 w 13.5675
5 2321 6021082 335254 036 036 W 17.9598
6 2708 6293072 1868.12 0.38 038 wW 3.6867
7 3675 30423 298851 035 035 vB 19.1749
B8 4767 46217627 3742553 278 278 MM 12.3492
10 5.527 15835993.79 70757960 9538 9538 MM
16603182.06 761161.86 10000 100.00
LI I 5 U e L e i
o0 05 10 15 20 25 30 35 40 a5 50 55 60 65 70 76 80 85 o0 o5 100
A
| AC03:66
«]  274nm
B DEFAULT REPORT
1 Peak Time Ara Height  Area Norm. BL &rea/Height
7 #  Imin] uV-sl Vi %1 1%]1 Isl
200 - 0001 0.00 000 000 000 e
n 1 4086 12190.50 30967 004 004 BB . 3656
= 2 5085 4036.52 21781 001 001 BV 18.5323
-1 3 5533 2734897 133913 009 009 W 204230
foom 4 5869 6034052 101315 0.19 019 VB 595576
4 5 10524 1167.00 623 0.00 000 BB 18.7240
- 6 11.727 1624.00 7024 001 001 BB 23.1201
100—] 7 12564 2872. 12064 001 001 BB 238107
- 8 14846 58221.00 48512 0.19 019 BB 1200129
= 9 16233 29449024.28 39640251 9492 9492 MM 74.2907
n 10 21633 140907225 2995954 454 454 MM 47.0325
0] s
E 31025897.53 429980.14 10000 100.00
o]
VI g 0 @ g WEGE 0 U @ @ WABLY AL HAB AR AR ABE. W AT B AL 0. S2e R VRBT 207128 S48 I EC: BT 28
00 3
1 AC04:19 a
1 274nm =N ¢
350 N-N
] DEFAULT REPORT
-+ Peak Time  Awea Height Area  Nom.  BL Ama/Height
diic] #  [min] uv-s] (M%) 1%]1 1%1 Isl
5 1 1254 1044500 56446 0.1 011 BB  18.5044
1 2 1550 1070303 198478 O.11 011 BY 53925
] 3 1642 236997 292614 025 025 V8 8.0984
1 4 2273 1168000 1199 012 012 BB 97232
25— 5 2712 80500 101185 0.09 009 B8  8.8007
I 6 3542 2830.00 21774 003 003 B8 129974
T 7 4092 223661 25211 002 002 BY 88715
3 8 4421 1174333 80510 0.12 012 VB 145863
200 9 5267 11788215 990316 1.25 125 MM 119035
10 5767 7945620 666517 0.84 084 MM 119211
1 11 7783 910924012 38852965 9660 9650 MM 247178
] 12 9885 1872000 42370 0.0 020 BB  44.1820
3] 13 13333 2206000 8841 023 023 BB 26 2804
150 —
y 942057848 39532246 10000  100.00
Im_-
0]

a0

50 60
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Compound 8c

= 274nm
e O~
; =
73 DEFAULT REPORT —
3  Peak Time Area Height  Area Norm. BL Area/Height fo]
3 #  [min] Vsl vl %1 %1 Isl
0003 S —_—
3 1 0083 39500 8570 000 000 BB 6091
= 2 023 34312 8640 000 000 BV 39714
3 3 0785 12736.88 38438 009 009 vB 33.1363
6003 4 1597 8593153 642881 060 060 BY  13.3666
E 5 1787 4897203 .70 034 034 W 5.7882
E 6 1.880 65001.33 767378 045 045 VB 8.4706
4003 7 3518 138000 15901 001 001 BB 86789
B 8 3936 1395304 143415 0.10 0.10 BV 97291
3 9 4092 2234696 206984 0.16 016 VB 107965
3 10 4771 2254026 143135 0.16 0.16 BV 15.7476
3003 11 5295 766474 55764 005 005 VB 137451
3 12 5940 14015000.00 84466541 9802 9802 BB 165924
- 13 10419 1230.00 7342 001 0.01 BB 16.7519
E 14297495.00 87351058 10000 100.00
100-;
oo s 10 15 20 25 30 35 40 45 50 65 00 o5 70 75 80 85 00 o5 100 105 10 15
. ACO04:06
) 274nm
DEFAULT REPORT
2eak Time Asea Height  Area Norm. BL AreaHeght
i #  [minl Vsl fuvi %] %1 Isl
1 0544 00 16741 006 006 B8 134403
2 1.000 1367.37 98400 004 004 MM 1.389%
his 3 1.150 319569 142790 009 003 MM 22380
4 13% 1740.00 352 005 005 B8 9376
5 26862 1 .00 142414 051 051 B8 12.4215
6 3552 00 8544 002 002 B8 6.2615
L 7 3981 74000 7267 002 002 B8  10.1837
8 4858 31500 3441 001 001 BB 1538
9 5833 32833 2165 001 001 BY 151657
10 6218 641567 3553 002 002 VB 180352
1 8018 2969.12 5920 009 003 BY 501529
12 9273 64648 268997 185 186 VB 240333
13 10535 34000 3078 001 001 BB 11,0456
14 14801 14500 567 000 000 BB 255817
15 16246 337479500 9404739 97.20 9720 BB 358840
1 21500 2833 001 001 BB 75882
ig 347191600 10146694 100.00 100.00

3 AC01:75 “y
700 < .
E N \
3 274nm N-N
E HH
00 2
3 S
= DEFAULT REPORT
o Peak Time Area Height  Area Norm. BL &rea/Hesght
5°°—: #  [min] TuV-s] V1 %1 %1 Isl
= 1 1594 31685.00 91192 017 0.17
B 2 5000 25148158 517946 133 1.33
a0 3 6131 1819672000 70199903 9608 %608
= 4 7700 36129576 1739878 191 191
= 5 9224 13370.00 61190 007 007
= 6 10389 5510000 107091 029 029
= 7 12903 2968000 106194 016 016
3004 —
B 18939332.34 72823394 10000 100.00
zoo_f
.
-IllI|IIll|lIIl|lllI‘llll|IYl|[III|||llI|llll|llll|ll|l'|lll|l|II||lII|I|II|Illl|lllIIIIIl|lIl|'IIllII!IIIIIIIIIIII|I||I||I|I|IIII]
o0 o5 10 15 20 25 30 35 S0 45 50 65 o0 65 70 75 80 85 °0 o5 100 105 10 15 20 ”s 134
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&

[NERE FRTRINARE]

bl P gl

-3
palaen

oo

ACO04:23

274nm

35

40 45 50

Compound 8f

DEFAULT REPORT
Peak Time Ara Height  Area Norm. BL area/Height
[minl [uv-s] uvl 19%]1 %1 Isl
1 0183 42691 55 000 000 BY 6789
2 0441 53309 3542 000 000 VB 164646
3 0883 22000 2819 000 000 BB 8041
4 1125 889326 137448 004 004 BY 4703
5 1445 1675380 1248 007 007 W 134189
6 1647 456352 81004 002 002 W 6337
7 1878 6278090 588268 027 027 W 106722
8 2038 1074851 202074 005 005 VB 53191
9 2450 2500705 7629 011 011 MM 32776
10 2967 19701505 18963, 086 085 MM 103884
11 3888 1981000 1016.14 003 003 BB 194953
12 4963 40862576 3053940 178 178 BY 133803
13 5349 22016473 44 48496183 9599 9593 VE  453%4
14 9503 5259000 113819 023 023 EV  46.2051
15 9998 5162906 100212 023 023 W 5151%
16 11535 5066174 72621 022 022 VB .7623
17 13807 10190.00 22995 004 004 BB 4431339
2293597210 557667 .60 100.00 100.00

Compound 8h

15 120 125 130

135

140

— O O
DEFAULT REPORT SN
Time Ama Height ~ Area  Nom BL Ara/Height
Iminl  [uV's) V1 %] 1%1 Isl
= o
0228 360.00 90 000 000 BB 4.0044
0538 104000 11983 001 001 BB 86747
1.017 384488 183326 003 003 MM 20972
1317 110000 26410 001 001 BB 4.1652
2650 1195000 130424 010 010 BE 9.1624
2.909 2200.00 15281 002 002 EB 143986
3445 13%0.00 13614 001 001 BB 102103
391 534000 44983 004 004 BB 118711
4769 360.00 4057 000 000 BB 88741
5802 100.00 1153 000 000 BB 86763
6.069 1250.00 10241 001 001 BB 122059
6917 1000.00 4529 001 001 BB 220790
8533 20000 148 000 000 BB 13.4615
9.102 2885.00 19561 002 002 BB 147487
6 9761 00 3429 005 006 BB 228595
11.437 1218052040 43598200 9961 9961 BY  27.9381
18 14518 5289 60 18732 004 004 VB 282390
15450 93500 10713 001 001 BB 8.7280
19038 18500 2686 000 000 BB 68883
19578 390.00 215 000 000 BB 180915
12228179.68 44142825 100.00 100.00
L N
oo 10 20 30 a0 50 60 70 80 °0 100 1o 120 130 140 150 160 170 180 190 200
=1 AC03:44
wq  274nm a
B =N q OMe
Rz DEFAULT REPORT N-N
] Peak Time Ama Hewht  Area  Nom BL &ma/Heaht OMe
4 # iminl [Vl w1 %1 1%1 Is]
00— — fo— (e}
3 1 0852 347000 19367 003 003 BB 179171 OMe
1 2 1087 2638878 3215 020 020 MM 25802
35071 3 1180 1672500 3306 013 013 BB 50577
] 4 130 523415 103590 004 004 BY 50528
] 5 1512 1951885 93975 015 015 W 207704
] 6 2084 94339 007 007 VB 91023
300— 7 2631 1364442 150794 011 01 Bv 90484
- 8 3345 21149 10852 002 002 VB 240853
3 9 4020 578500 28051 005 005 BB 0925
0] 10 6003 254000 17793 002 002 BB 14275
] 1 7118 43000 3539 000 000 BB 138465
4 12 9282 1254403500 52103418 9917 917 BB 240725
1 131658 19500 1712 000 000 BB  11.3688
200 14 18955 34500 2551 000 000 BB 1352%
] 12548549 63 53946880 10000 100.00
1507
100
4 A
00 10 20 30 40 50 ©0 70 80 90 00 10 120 130 140 50 °0 170 180 190
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Compound 9c

=]  274nm
E DEFAULT REPORT
3 Yeak Time Area Height ~ Area  Nom.  BL Area/Heiaht
9001 OMe #  Imin] [uVs] (Y] %] (%] Isl
= OMe 1 0318 34000 2580 000 000 BB 13.1768
7003 2 \ 2 1450 1729443 252915 0.14 014 MM 6.8330
E 3 1837 2127685 468726 017 017 BY 45393
3 =N \ OMe 4 1706 1656335 308648 0.13 013 VB 53664
3 N-N 5 2303 194496 18558 002 002 BY 104606
6003 }— 6 2584 459504 38972 004 004 VB 117907
3 IS} 7 28% 77500 9571 001 001 BB 80971
3 8 3977 12386550.00 87370980 99.03 9903 BE 1417
3 9 6598 4851000 106026 039 039 EB 457527
5003 10 9186 662000 23441 005 005 BB 282414
3 11 10008 341000 19781 003 003 BB 17.2384
400_5 12507679.43 88520199 10000 100.00
o
3
wo.;
E Illllllllllllllllllll

L N LR R R N N R R RN N R R R AR RN RN AR R
o0 0s 10 15 20 25 30 35 40 a5 50 55 60 65 70 75 20 85 e0 s 100 105 10 15 120

Compound 9i

ACO03:52 OMe
274nm @& OMe
SN N
DEFAULT REPORT N-N OMe
Peask Time  Ama  Height Aea Nom  BL AreaHeight OMe
Iminl Vsl WV T 1% T8l J Siie
11273 6000 5993 000 000 BB 105118
2 2854 1977278 658B4 009 003 BV 300205 OMe
33192 3779 274 017 017 W 161357
4 3451 52 25644 015 015 W 121276
5 3609 1669039 170072 008 008 VB  981%7
6 4601 63000 51546 003 003 BB 122803
7 5026 10 69 148 148 BV 122279
8 5423 0 58 9794 9794 VB 211631
9 10227~ 1137000 50647 005 005 BB  2244%
10 11052 00 5058 000 000 BB 108742
2097141000 1.00e+06 10000 100.00
0o 05 10 15 20 25 30 35 40 45 50 55 80 65 70 75 80 85 o0 5 100 105 10
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MTS Assays

Compound 5

HT29 Human Colon Carcinoma
3 Day Exposure MTS

MDA231 Human Breast Carcinoma
3 Day Exposure MTS

10C

AC03:34 AC03:34
12 08
1.0 k-
06 f
0.8F e _
0.6 £0.4
83 8-
04} 02
0.2 IC;p= 7.4uM
IC,; = 9.9uM
0.0
00+ y ‘
0.1 1 10 100 01 1 o 100
AC03:34 Concentration (uM) . AC03:34 Concentration (uM)
HT29 Human Colon Carcinoma MDA231 Human Breast Carcinoma
3 Day Exposure MTS 3 Day Exposure MTS
ACO3:34 AC03:34
1.0
0.8
Eo,s TN e,
H \i’/ T
So.4
0.2
00 ICo= 84uM * ol IC,y= 6.0uM |
'y 1 10 10 01 1 10 100
‘ ACD3:34 C tration (UM) AC03:34 Concentration (uM)
2 oncentr
’ MDA231 Human Breast Carcinoma
HT29 Human Colon Carcinoma 3 Day Exposure MTS
3 Day Exposure MTS ACO3-34
AC03:34 -
mr ] 1.4
1.47F
|, Pt
1.0 |
30.8
<]
06
0.4
04
0.2 [ ICy,= 10.5uM 02} IC,= 15.8uM
0.0 t * 0.0+ ‘
0.1 1 10 100 p 10
ACO03:34 Concentration (uM) AC03:34 Concentration (uM))
= 1% DMSO only

Points are means + s.d

n=4
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Compound 8a

HT29 Human Colon Carcinoma
Test Compound AC03:66
3 Dav Exposure MTS

06
04 T L T
1
i R
So2|
1Cyy = 118.20M
00|
1 10 100

AC03:66 Concentration (ul)

HT29 Human Colon Carcinoma
Test Compound AC03:66
3 Day Exposure MTS

ICey = 128.6uM
0.0 ¢
1 10 100
ACO03:66 Concentration (uM)
HT29 Human Colon Carcinoma
Test Compound AC03:66
12 3 Day Exposure MTS
1.0
0.8
06 ¥ .
= [
8 [
0.4 ¢ |
D2¢
1C;, = 100.6uM
0.0

1 10 100
AC03:66 Concentration (uM)

MDA231 Human Breast Carcinoma
3 Day Exposure MTS

ACO03:66
0.8 %
i
o [T e
¢
G
0.2
IC,, = 178.1uM
0.0
% 1A0 160
AC03:66 Concentration (uM)
MDAZ231 Human Breast Carcinoma
3 Day Exposure MTS
- AC03:66 o
0.20 ‘
0.15 I =
£
20.10
8 L}
0.05 | \_\¥
0.00 IC;, = 105.2 uM
-0.05 .
1 10 100
AC03:66 Concentration (uM)
MDAZ231 Human Breast Carcinoma
3 Day Exposure MTS
AC03:66
2u
18

. A

14 /f/

~

081 IC,=121.6uM

1 10 100
AC03:66 Concentration (uM)

1% DMSO only

Points are means + s.d

n=4
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Compound 8b

HT29 Human Colon Carcinoma

3 Day Exposure MTS

MDAZ231 Human Breast Carcinoma
3 Day Exposure MTS

AC04:19 AC04:19
08— 0.8
| |
AT :
= ¥ v ; i e e |
-'E L I ? == 3 | E_U"q - T
8@0 4 \K | g
\ 02t
0z 1Ceq = 52.3uM ICye = 52.7uM
\f\i aof
1 10 100 1 0 100
ACO04:19 Conceniration (uld) ACD4:19 Concentration {uM)
HT29 Human Colon Carcinoma MDA231 Human Breast Carcinoma
3 Day Exposure MTS 3 Day Exposure MTS
AC04:19 AC04:19
12 .28
1‘0“ 0.20
08 0.15 W
06 i
£ gz 0.10 |
Soaf
0.05
0.2 =
ICyy= 59.2uM 0.00 v
0.0 ICy, = 40.9 pM
o2 ) 0,05 !
-0. : B 0D 1 10 . 100
AC04:19  Goncentration (uM) ACO04:19 Concentration (uM)
HTZQSHS;naEXCglsour}eC'(aﬂr?gnoma MDAZ231 Human Breast Carcinoma
yEXp 3 Day Exposure MTS
AC04:19 ACO04:19
06
12 ‘ *
04 10!\&/ + \: ot
§ fos I
802 °
ICgp= 49.9uM 06
= 3 /§ ICy= 87.1uM
00} 04
3 1 10 100
1 10 100

ACO04:19 Concentration (uM)

AC04:18 Concentration (uM)

= 1% DMSO only
Points are means + s.d
n=4d
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Compound 8c

HT29 Human Colon Carcinoma
Test Compound AC03:02
3 Day Exposure MTS

0.4 ; ='."‘ e
g 1\{ il \T_,i/
S03 ¢
[s]

0.2
o4t G 1827uM .
0.0 " ; ‘
1 10 100
AC03:02 Concentration (uM)
HT29 Human Colon Carcinoma
Test Compound AC03:02
3 Day Exposure MTS
1.0

ICyo = 165.2uM

oe 1 10 100
AC03:02 Concentration (uM)
HT29 Human Colon Carcinoma

Test Compound AC03:02
3 Day Exposure MTS

IC,, = 186.0 uM

1 10 100
AC03:02 Concentration (uM)

MDA231 Human Breast Carcinoma
3 Day Exposure MTS
AC03:02

IC,, = 334uM \§

1 10 100
AC03:02 Concentration (uM)
MDA231 Human Breast Carcinoma
3 Day Exposure MTS
AC03:02

012 IC,= 194.2uM

0.10 . .
1 10 100
AC03:02 Concentration (uM)
MDA231 Human Breast Carcinoma
3 Day Exposure MTS
ACO03:02
15+

: PSP

1.0 T

B AT

3

o -
0.5 \

1C;,= 354.1uM T
0.0+
1 10 100

AC03:02 Concentration (uM)

= 1% DMSO only
Foints are means + s.d

n=4d
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0.6

Compound 8d

HT29 Human Colon Carcinoma
Test Compound AC04:06
3 Day Exposure MTS

T
N -\T 1 Tﬂ \W:{\
L G 1

04 \
Cosf
ICg = >500uM
0.2} 1
| ]
1 10 100
AC04:06 Concentration (ulM)
HT29 Human Colon Carcinoma
Test Compound AC04:06
3 Day Exposure MTS
0.6 ‘
b A [
850.3 .
0.2 b
01 IC;, = >500uM
0.0 . +
1 10 100
AC04:06 Concentration (uM)
HT29 Human Colon Carcinoma
Test Compound AC04:06
85 3 Day Exposure MTS

IC,, = >500pM

1 10 100
AC04:06 Concentration (uM)

= 1% DMSO only

MDA231 Human Breast Carcinoma

3 Day Exposure MTS
ACO04:06

0.25

0.20

§
I:‘«0,15 F

Q

0.10

0.05

1 10 100
AC04:06 Concentration (uM)

MDAZ231 Human Breast Carcinoma
3 Day Exposure MTS
AC04:06

IC, = >500uM

1 10 100
ACO04:06 Concentration (uM)
MDAZ231 Human Breast Carcinoma

3 Day Exposure MTS
AC04:06

I, = >500 M

1 10 100
AC04:06 Concentration (uM)

Points are means + s.d

n=4d
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Compound 8e

HT29 Human Colon Carci.noma MDA231 Breast Carcinoma
Test Compound AC01:75 Test Compound AC01:75
3 Day Exposure MTS 3 Day Exposure MTS

0.5

ICsp= 318.5uM

0.1
02 ICsp= 105.6 uM
0.0 : : . 0.0 .
1 10 100 1 10 100
ACO01:75 Concentration (uM) ACD1:75 Concentration (uM)
HT28 Human Colon Carc!noma MDA231 Human Breast Carcinoma
Test Compound AC0®:75 3 Day Exposure MTS
3 Dav Exposure MTS ACO1:75
0.26 -
06
M‘i\ =
0.4 [T : e -
g d
0.2 ©0.10
0.0} 1Cyu=3225uM 0:05 IC5, = 199.6 uM
. . 0.00 .
1 10 100 1 10 100
ACO01:75 Concentration (uM) AC01:75 Concentration (uM)
HT29 Human Colon Carcinoma MDAZ?’; |:|)-1 aumél: E;ﬁfgtMC_?écmoma
Test Compound AC01:75 Y AC% o)
o6 3 Day Exposure MTS '
) 16
+ 14 |
o S S | . -
Lar ¥ R - 1.0F
503 £08 p— /"‘_'\ i E
g 33 08T \?/
02 oab
01} [Gom 09BN 02 IC,= 116.2uM .
! 00
0.0 . .
1 10 100 0.2

AC01.75 Concentration (uM) 1 10 100
AC01:75 Concentration (uM)
= 1% DMSO anly
Points are means + 5.d
n=d
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Compound 8f

HT28 Human Colon Carcinoma
Test Compound AC04:23
3 Day Exposure MTS

0.6
L 3
\E/
:
3
02+
ICso= 29.1uM
0.0 .
. ' 10 ) {GG
ACO04:23 Concentration (ul)
HT29 Human Colon Carcinoma
3 Day Exposure MTS
AC04:23
1.0
08}
06
504
02t
00L 'Cq= 20.0uM
A 10 100
AC04:23 Concentration (uM)
HT29 Human Colon Carcinoma
Test Compound AC04:23
3 Day Exposure MTS
06

0.0+

1Csy= 27.7uM

1 10 100
AC04:23 Concentration (uM)

MDA231 Human Breast Carcinoma
Test Compound AC04:23
3 Day Exposure MTS

ICso = 19.6uM

1 10 100
AC04:23 Concentration (uM)
MDA231 Human Breast Carcinoma

Test Compound AC04:23
3 Day Exposure MTS

0.6 —
!T\ M
ol ¥
g
3
802
ICoo = 2L.5uM
00} y
0.1 1 10 100

AC04:23 Concentration (ulv)

MDA231 Human Breast Carcinoma
Test Compound AC04:23
3 Day Exposure MTS

ICso =

20.9uM

1 10 100
AC04:23 Concentration (uM)

B 1% DMSO only
Foints are means £ s.d

n=d
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Compound 8h

HT29 Human Colon Carcinoma
Test Compound AC03:01

3 Day Exposure MTS
0.50

0.45 J\
N ] I

o=

g
3 —
D.O 35 J. l
Q
030 ¢
ICo, = >500uM
025 T
0.20 :
1 10 100

AC03:01 Concentration (ul}

HT29 Human Colon Carcinoma
Test Compound AC03:01
3 Day Exposure MTS

06 | ~
8g }\w_‘

IC,, = >500uM

0.2
1 10 100

ACO03:01 Concentration (UM)

HT29 Human Colon Carcinoma
Test Compound AC03:01
3 Day Exposure MTS

ICso= 386.6uM

1 10 100
AC03:01 Concentration (uUM)

MDA-231 Human Breast Carcinoma

Test Compound AC03:01
3 Dav Exposure MTS

0.40 —)
1Cgq= >500puM
035
0.30
£
5
©o2s T
0.20 P \A
e
015 L—
04 1 10 100

AC03:01 Concentration (uM)

= 1% DMS0 only
Points are means + s.d
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Compound 8i

HT29 Human Colon Carcinoma
Test Compound AC03:44
3 Day Exposure MTS

MDA231 Human Breast Carcinoma
Test Compound AC03:44

o . 3 Dav Exposure MTS
06 F
08
05 %
o S'EO“J I
o =)
Q
02} 03
IC,p= 2.0uM 3 1Cso = 0.55uM \!/}/
01 F r 02
0.0 . . 0 .
0.1 1 10 100 0.1 1 10 100
ACO03:44 Concentration (uM) ACO03:44 Concentration (uM)
HT$9 HL(J:man COI%HACC%FgTIZma MDA231 Human Breast Carcinoma
est Compoun : Test Compound AC03:44
3 Day Exposure MTS 3 Day Exposure MTS
0.8 -
0.4 e
il an s 0.7
06
0.3 E
g cﬁo.s
8 =]
0.4
02 e
ICo= 0.65uM
ICyy= 28uM = L ’
0.2 .
01
: - p 0.1 ACD; 10 100
ACD3:44 Concentration (uM) 44 Concentraton (4
HT29 Human Colon Carcinoma MDA231 Human Breast Carcinoma
3 Day Exp0§ure MTS Test Compound AC03:44
a0 AC03:44 o7 3 Day Exposure MTS
25 A7 &
2.0]
E
§
o
Cisl
1ol (o= 27uM * ICso= 0.84puM
0.5 . : 01 :
1 10 100 0.1 1 10 100

ACO03:44Concentration (uM)

AC03:44 Concentration (uM)

= 1% DMSO only
Points are means + s.d

n=4da
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Compound 9b

HT29 Human Colon Carcinoma
3 Day Exposure MTS
ACO04:21

MDAZ231 Human Breast Carcinoma
3 Day Exposure MTS

~ AC04:21
u.o 2.0
181
04 \{/H 1.6l
: 1.4 \T =
i £
802 82
1Cgo = 28.1uM 10f
08 IC,=453uM
00+ r
06F
7 i 00 1 10 . 100
AC04:21 Concentration (uM) AGO%:21 Concentration (M}
HT29 Human Colon Carcinoma MDA231 Human Breast Carcinoma
3 Day Exposure MTS 3 Day Exposure MTS
i AC04:21 AC04:21
£06 06%
8 04 -
02} ’ 04
IC;= 21.4uM IC;5= 5.3 uM
00
.
-0.2 02

1 10 100
ACO04:21 Concentration (uUM)

HT29 Human Colon Carcinoma
3 Day Exposure MTS

1 10 100
ACO04:21 Concentration (uM)

MDA231 Human Breast Carcinoma
3 Day Exposure MTS

AC04:21 ACO04:21
0.8 } - 0.6
06 a
£ } ;\\ /\\ - ’
50.4[ e ¥ §
o Q
o \i\ =] Y
0.2 [ ICyy= 29.1uM \ i
l‘ F—'( [ 1C,= 3.25uM
i J
0.0 ot * A . .
1 10 100 041 1 10 100

AC04:21  Concentration (uM)

AC04:21 Concentration (uM)

= 1% DMS0 only
Points are means £ s.d
n=d
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Compound 9c

HT29 Human Colon Carcinoma
Test Compound AC03:31

MDA231 Human Breast Carcinoma
3 Day Exposure MTS

» 3 Dav Exposure MTS 08 A3
12 f
1.0 “ L\E\
of L e
08| \E/r
DE 050.4
006 2
ICp = >500 uM
0.4 0.3
02 B ICyy = 61.4uM “
00 " : 02 : ' : ‘
1 10 100 1 10 100
AC03:31 Concentration (uM) AC03:31Concentration (uM)
HT29 Human Colon %ac')'g‘_g:ma MDA231 Human Breast Carcinoma
Test Compound AC03: 3 Day Exposure MTS
3 Dav Exposure MTS ACO03:31
0.8
07}
06e
Jos|
ICgo= 440.7uM 04 i S
02 03} \I\i
IC;, = 46uM
0.0 L L 0.2 L r
1 10 100 1 10 100
AC03:31 Concentration (uM) AC03:31 Concentration (uM)
HT29 Human Colon Carcinoma MDA231 Human Breast Carcinoma
Test Compound AC03:31 Test Compound AC03:31
e 3 Day Exposure MTS o 3 Day Exposure MTS
05
S e
1€,y = 283.2uM
0.1f ICy = 50.04M
00 , ‘ 02 . ‘
1 10 100 1 10 100

AC03:31 Concentration (uM)

ACO03:31 Concentration (uM)

= 1% DMSO only

Points are means + s.d
n=4d
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Compound 9i

MDA231 Human Breast Carcinoma
3 Day Exposure MTS
AC03:52

HT29 Human Colon Carcinoma
Test Compound AC03:52
3 Dav Exposure MTS

[ e
n( : T I
0.2 | N ~
l:l§ {
B -
041t -
& 0.3
6= 29.60M ICep= 10.9uM
0.0 : . 0.2 :
1 10 100 1 10 100
AC03:52 Concentration (UM) AC03:52 Concentration (uM)
HT28 Human Colon Carcinoma MDA231 Human Breast Carcinoma
3 Day Exposure MTS 3 Day Exposure MTS
14 AC03:52 AC03:52
12 F
g A
£
o% 08
(s}
04f
02 IC;, = 25.7 uM 5
00 ¢ ICy = 10.9uM
0.2 : . : 0.30 : .
1 10 100 1 0 ity
AC03:52 Concentration (uM) AC03:52 Concentration (uM)
HTZQSHSJE:;aéIXSg;%?eCGEI%HOma MDA231 Human Breast Carcinoma
3 Day Exposure MTS
AC03:52 Y =X0

10 AC03:52

ICyo= 22.1uM

1 10

100

0.2

[ 1C,=12.5uM

i

10

100

AC03:52 Concentration (uM) AC03:52 Concentration (uM)

= 1% DMSO only
Points are means + s.d
n=4d4
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Colchicine
HT29 Human Colon Carcinoma MDA-231 Human Breast Carcinoma
3 Day Exposure MTS 3 Day Exposure MTS
Colchicine o Colchicine

0.5
0.4
0.3
o
o
0.2
0.2 _ 1
011 ic, = 6.0nM I IC,, = 6.8nM .
% ' ' 0.1 - .
0.001 0.01 0.1 1 oot o v .

Colchicine Concentration (uM)
HT29 Human Colon Carcinoma
3 Day Exposure MTS
Colchicine

Colchicine Concentration  (uM)

MDA-231 Human Breast Carcinoma
3 Day Exposure MTS
Colchicine

086

CF
5]
0.20
0.2 018 F  1€,=730M A
ICyy = 9.30M
0.16 |
0.0 : - : 0.001 0.01 0.1 1
0.001 0.01 01 ! Colchicine Concentration  (UM)
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Colchicine Colchicine
0.50
061 0A45ii\"
r— 1
— T
E0.40 r

éOI4 I ﬂ5

g Soas|
L]
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0.0 ‘ ) ] "0.001 0.01 0.1 1
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Colchicine Concentration (uM)

= 1% DMSO only
Points are means + 5.d
n=4
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Pyrazoline 8i — Single Dose

NCI Data

NSC: D-761258 /1 ‘ Conc: 1.00E-5 Molar

Test Date: Aug 22, 2011

Experiment ID: 11080512

Report Date: Sep 12, 2011

Mean Growth Percent - Growth Percent

Developmental Therapeutics Program
One Dose Mean Graph
Panel/Cell Line Growth Percent
Leukemia
CCRF-CEM 15.28
HL-60(TB) -19.74
K-562 13.92
MOLT-4 2777
RPMI-8226 3540
SR 1419
MNon-Small Cell Lung Cancer
AS49/ATCC 2214
EKVX 4462
HOP-62 20.96
HOP-32 5.44
NCI-H226 27.06
NCI-H23 3740
NCI-H322M 39.12
NCI-H460 11.46
NCI-H522 -43.64
Colon Cancer
COLO 205 -1.56
HCC-2098 38.08
HCT-116 2261
HCT-15 28.98
HT29 517
KM12 2018
SW-620 29.02
CINS Cancer
SF-268 50.58
SF-205 5.51
SF-539 -20.52
SNB-19 2523
u2s1 2987
Melanoma
LOX IMVI 40.94
MALME-3M 28.74
M14 420
MDA-MB-435 -50.29
SK-MEL-2 -2.85
SK-MEL-28 42.61
SK-MEL-5 6.98
UACC-257 76.69
UACC-62 53.39
Ovarian Cancer
IGROV1 29.81
OVCAR-3 -40.78
OVCAR-5 T
OVCAR-8 31.28
NCI/ADR-RES 0.62
SK-0V-3 5.62
Renal Cancer
786-0 32.68
A498 21.66
ACHN 5341
CAKI-1 2753
RXF 393 -24.74
SN12C 3715
TK-10 3484
Uo-31 34.80
Prostate Cancer
PC-3 19.36
DuU-145 -12.00
Breast Cancer
MCF7 2041
MDA-MB-231/ATCC 51.03
HS 578T 20.94
BT-549 51.91
T-47D 3113
MDA-MB-468 T4
Mean 19.84
Delta 7013
Range 126.98
150

100
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Pyrazoline 8i — Five Dose

National Cancer Institute Developmental Therapeutics Program
In-Vitro Testing Results

S54

NSC : D - 761258 /1 Experiment 1D : 1109NS521 Test Type : 08 Units - Molar
Report Date - October 26, 2011 Test Date - September 12, 2011 QNS - MC -
COMI : ACD3:44 (109726) Stain Reagent : SRB Dual-Pass Related SSPL: 0Y8X
Log10 Concentration
Time Mean Optical Densities Percent Growth
Panel/Cell Line Zero Ctrl -8.0 70 -6.0 -50 4.0 -8.0 7.0 -6.0 -5.0 -40 GISD TGI LCSD
Leukemia
CCRF-CEM 0.380 1.844 1650 1714 1206 05096 0.533 101 108 85 17 12 2.08E-6 = 1.00E-4 = 1.00E4
HL-80(TB) 0.695 2424 2467 2384 1440 0702 0588 102 o8 43 - -16 TATE-T 1.07E-5 > 1.00E-4
MOLT-4 D518 2348 2443 2485 2008 1075 0.807 105 108 26 o 18 4 48E-8 = 1.00E-4 = 1.00E4
RPMI-2226 0.673 2632 2607 2555 2.381 1769 1.827 =] 96 26 56 49 6.83E-5 = 1.00E-4 = 1.00E4
SR 0D.448 2410 2379 2202 0896 0780 0.707 o8 04 23 168 13 4.15E-7 > 1.00E-4 > 1.00E-4
Mon-Small Cell Lung Cancer
AB4QIATCC 0410 1844 1784 1773 1113 0772 0710 o8 o5 40 25 21 082E-T = 1.00E-4 > 1.00E4
EKVX o.e| 2o 1957 1.825 1746 1473 1440 a3 o0 75 53 50 = 1.00E-4 = 1.00E-4 = 1.00E4
HOP-82 0.407 1.042 1.028 1.028 0772 0582 0572 o8 a8 57 20 28 1.82E-6 > 1.00E-4 > 1.00E-4
HOP-82 0803 23203 2125 2055 1855 1707 1611 o4 a0 73 &2 54 = 1.00E-4 = 1.00E-4 > 1.00E4
NCI-H226 0668  1.806 1527 1483 1195 0732 0.745 gz a8 56 T g 1.33E-8 = 1.00E-4 = 1.00E4
NCI-H23 0.445 1402 1.3%4 1354 1093 0778 0719 o8 95 88 a5 29 3.45E-8 > 1.00E-4 > 1.00E-4
HCI-H3Z2ZM 0717 1819 1058 1014 1766 1486 1487 03 100 a7 B84 &84 = 1.00E-4 = 1.00E-4 > 1.00E4
HCI-H460 0172 1881 2027 1.855 0714 0358 0285 102 o8 20 o0 -] 5.05E-T = 1.00E-4 = 1.00E4
NCI-H522 07E8 1713 1732 1708 1.168 0838 0801 02 100 an 4 6.88E-7 > 1.00E-4 > 1.00E-4
Colon Cancer
COLO 205 0.315 1241 1.314 1.333 0610 0232 0.254 108 110 32 -24 -20 5.85E-7 3TIE-6B > 1.00E-4
HCC-2008 D424 1711 1.600 1.663 1302 0658 0625 ] o8 68 18 ] 232E-8 = 1.00E-4 = 1.00E4
HCT-118 0.194 1.504 1.507 1552 0D.637 0445 0.260 107 104 34 19 6 5.86E-7 > 1.00E-4 > 1.00E-4
HCT-15 0.385 1.805 1.888 1.808 1.009 0606 0.572 o0 83 47 20 12 BA48E-7 > 1.00E-4 > 1.00E-4
HT2O 0216 1256 1318 1344 0326 0282 0241 108 108 18 5 2 43ET7 = 1.00E-4 = 1.00E4
KM12 0,322 2445 2501 2570 1.177 0866 0702 107 106 40 o 22 TUET > 1.00E-4 > 1.00E-4
SW-820 0.196 1.788 1.737 1724 0752 0601 0.500 a7 a6 35 25 25 587E-7 > 1.00E-4 > 1.00E-4
CMNS Cancer
SF-262 0.280 1.747 1.814 1.797 1262 1.114 0.622 108 103 67 &7 44 3.34E-5 > 1.00E-4 > 1.00E-4
SF-538 0713 1870 2023 2122 1362 0634 0663 4 112 52 -1 -7 1.06E-8 6.64E-6 = 1.00E<4
SNB-10 0.476 1.582 1.548 1497 1.145 0745 0.804 96 a1 G0 24 20 1.80E-B > 1.00E-4 > 1.00E-4
SNB-T5 0.863 1553 1427 1423 0038 0782 1.041 82 81 1M1 -z 28 2TTET . > 1.00E-4
uzs1 0365 1638 1.578 1544 0066 0641 0.568 a5 93 47 2z 16 B.68E-T = 1.00E-4 = 1.00E<4
Melanoma
L0 IMVI 0.247 1585 1488 1476 0024 0762 0505 o3 az 51 20 19 1.13E-8 = 1.00E-4 = 1.00E-4
MALME-3M 0D.602 1465 1451 1455 1102 1.034 1.077 a8 o] 58 50 55 > 1.00E-4 = 1.00E-4 = 1.00E-4
M14 0.317 1.167 1.185 1.170 0697 0302 0480 100 100 45 0 19 8.MME-T = 1.0DE-4 = 1.00E-4
MDA-MB-435 0.551 2.407 2488 2250 D528 0275 0.304 100 a7 2 -50 -45 273ET 1.08E-6
SHK-MEL-2 0.821 1.506 1.576 1.588 1023 0.830 0015 110 114 ae 1 14 B6.00E-7 = 1.0DE-4 = 1.00E-4
SH-MEL-28 0.533  1.401 1385 1.338 1.002 0807 O0.811 o8 93 54 az 3z 151E-8 = 1.00E-4 = 1.00E4
SH-MEL-5 0.497 2284 2204 2074 0099 0799 0558 o] 88 28 17 3 432E-T = 1.00E-4 = 1.00E4
UACC-257 0.874 1.786 1.727 1.705 1433 1520 1408 o4 a1 81 ral 68 > 1.00E-4 = 1.0DE-4 = 1.00E-4
UACC-82 0.563 1.932 1.835 1.787 1052 1.070 0.857 a3 e 36 a7 20 541E-T = 1.0DE-4 = 1.00E-4
Owvarian Cancer
IGROV1 0.570 1803 1.885 1.833 1365 1.156 0818 107 111 B4 48 28 7.13E-6 = 1.00E-4 = 1.00E4
OVCAR-3 0.235 1.764 1.018 1.887 0.851 0658 0.566 110 i0e 40 28 22 TAGE-T = 1.0DE-4 = 1.00E-4
OVCAR-4 0.580 1.192 1.178 1.136 0084 0852 0.703 o8 a1 66 45 20 5.05E-6 = 1.0DE-4 = 1.00E-4
OVCAR-5 0.521 1.401 1.385 1404 1257 0767 0.758 a8 100 84 28 27 4.01E-68 = 1.0DE-4 = 1.00E-4
COVCAR-2 D488 1077  1.088 1.000 1584 0032 0832 o o5 72 20 23 3.28E-8 = 1.00E-4 = 1.00E4
HCI'ADR-RES 0.500  1.581 1558 1.515 0851 0480 0.543 ] o4 3z - 4 518E-T . = 1.00E4
SK-OV-3 0.563  1.262  1.300 1.27¢ 0.864 0.509 0495 108 102 43 -10 -12 7.82E-T G.ETE-G = 1.00E-4
Renal Cancer
7860 0D.661 2210 2186 2202 1542 1.001 0085 ] oo 57 2z 2 1.54E-8 = 1.00E-4 = 1.00E-4
A408 0.701  1.880 1702 1.821 1.287 1.154 1.116 24 v 40 28 25 9437 = 1.00E-4 = 1.00E4
ACHN 0.348 1.350 1432 1386 0004 0771 0.508 107 103 B4 42 25 4 20E-6 = 1.0DE-4 = 1.00E-4
CAKI-1 0.638 2032 1.847 18823 1097 0.862 0.854 o4 e 33 23 15 4 83E-7 = 1.0DE-4 = 1.00E-4
RLXF 303 0.511 1085 1.073 1.043 0810 0384 0405 o8 a1 51 -20 -3 1.03E-8 4.38E-6 = 1.00E4
SN1ZC 0.473  1.700 1601 1.660 1403 0008 0755 a3 o0 71 a3 et | 353E-6 = 1.00E-4 = 1.00E-4
TK-10 0.808 1788 1.815 1.848 1645 1.530 1480 02 108 83 70 65 > 1.00E-4 = 1.00E-4 = 1.00E4
uo-31 0.370 1.380 1.320 1352 1131 0772 0.842 o4 a8 75 30 27 5.01E-68 = 1.0DE-4 = 1.00E-4
Prostate Cancer
PC-3 384 1552 1.514 1432 1177 0991 0.888 a7 80 68 53 53 = 1.00E-4 = 1.00E-4 = 1.00E4
DU-145 0.173 1.526 1.650 1.688 1267 0602 0545 110 113 a1 32 27 4 26E-6 = 1.0DE-4 = 1.00E-4
Breast Cancer
MCF7 0.280 1.531 1.428 1.357 0474 0470 0444 a3 8g 15 15 13 3.24E-7 = 1.0DE-4 = 1.00E-4
MDA-MB-231/ATCC 0.628 1.602 1.648 1576 1.163 1.101 0.982 i} g 50 44 33 8.80E-7 = 1.0DE-4 = 1.00E-4
HS 578T 04486 1874 1827 1780 1518 1148 1141 a7 93 75 40 40 018E-8 = 1.00E-4 = 1.00E4
BT-540 D.868 1.836 1.862 1.800 1512 1287 0874 103 107 &7 43 1 513E-8 = 1.00E-4 = 1.00E-4
T47D 0.548 1228 1.247 1241 0856 0928 0808 103 102 &0 58 53 > 1.00E-4 = 1.00E-4 = 1.00E4
MDA-MB-468 0.579 1.175 1.123 1080 0753 0545 0.579 a3 a4 20 -6 - 41TE-T 6.80E-6 = 1.00E-4
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COMPARE Analysis of Pyrazoline 8i

Rank Cormelation namecode Seed Vector ident For [ Seed Vector Target Vector ident | Target Vector Count Common Cell | Seed Standard Target Standard
Display descriptor For Display | For Display descriptor For Display | Lines Deviation Deviation
1 040 FUBLIC NSC:5781258 NSC:3357704 cyanomorpholing- 57 0.795 0418
Endpt-GIS0 Endpt GI50 ADR
Expld:1108NS21 Expld:AVGDATA
hiCong:4.0 hiCang:-7.7
2 043 PUBLIC NSC:S761258 NSC:5150014 hydrazine sulfate 55 0.797 0.381
Endpt:GIS0 Endpt GIS0
Expld:1108N521 Expld:AVGDATA
hiCone:-4.0 hiCone:-2.5
3 0413 PUBLIC NSC:5761258 NSC:5237020 largomycin 57 0785 0.327
EndptGIS0 Endpt GIS0
Expld: 1108N521 Expld:AVGDATA
hiCone:—4.0 hiCone:2.6
4 0.408 PUBLIC NSC:5761258 NSC:526880 mitomycin C 58 0794 0.556
EndptGIS0 Endpt GIS0
Expld:1108NS21 Expld:AVGDATA
hiCone:—4.0 hiCone:4.8
5 030 PUBLIC NSC:5761258 NSC:S87574 vincristine sulfate 57 0.795 0.857
EndptGIS0 Endpt GI50
Expld:1108NS21 Expld:AVGDATA
hiCone—4.0 hiCone:-3.0
8 0381 FUBLIC NSC:5781258 NSC:5332508 thizoxin 45 0.755 0.848
EndptGi50 EndptGI50
Expld:1108NS21 Expld:AVGDATA
hiCong:4.0 hiCang:-4.3
7 n.ar2 PUBLIC NSC:S761258 NSC:5122086 AZQ 50 0.785 0.486
EndptGI50 EndptGI50
Expld:1108N521 Expld:AVGDATA
hiCone:—4.0 hiCanc:-3.6
8 0.3m PUBLIC NSC:5761258 NSC:3375575 cyclopentenyloytosine | 51 0788 0.59
EndptGIS0 Endpt GIS0
Expld:1108N521 Expld:AVGDATA
hiCone:—4.0 hiCane:-5.0
g 037 PUBLIC NSC:3T61258 NEC:3224131 PALA 56 0791 0.715
EndptGIS0 Endpt GIS0
Expld:1108NS21 Expld:AVGDATA
hiCone—4.0 hiCone:-2.0
10 0.380 FUBLIC NSC:5761258 NSC:5157385 neocarzinostatin 54 0775 0.243
EndptGIS0 Endpt GI50
Expld:1108NS21 Expld:AVGDATA
hiCone—4.0 hiCone:2.3
1 0.350 PUBLIC NSC:S761258 NSC:5227020 largomiycin 52 0.797 0.486
EndptGi50 EndptGI50
Expld:1108NS21 Expld:AVGDATA
hiCone:—4.0 hiCone: 1.6
12 0.358 PUBLIC NSC:S761258 NSC:5153858 maytansing 56 (V3] 0.724
EndptGIS0 Endpt GIS0
Expld:1108N521 Expld:AVGDATA
hiCone:—4.0 hiCanc:-7.0
13 035 PUBLIC NSC:5761258 NSC:5618003 MX2 HCI 45 0.755 0.473
EndptGIS0 Endpt GIS0
Expld:1108N521 Expld:AVGDATA
hiCone:—4.0 hiCone:4.0
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Cell Cycle Analysis

1% Experiment

y Expt_1-Cells only Expt_1-Colchicine 100nm
A Cells Only g;; B Colghicine 100nM
55:5 G1=60.2% ,g_'é G1=79%
3; S =136% ERE S =28%
= G2M=228% | ©33 G2/M = 88.8%
00 2%0
PlL-A (x 1,000)
Expt _1-44 1 microM Expt_1-44 5 microM
8i 1uM 3 8i 5uM
8 D
u G1=385% ; G1=23%
B S =10.3% £ S =2.0%
3 G2/M = 43.7% Sg] G2/M = 94.8%
Pl-A (x 1.000)
nd .
2" Experiment
P Expt_1-Celis ony «Colchicine 100nm
o A Cells Only =3 Colchicine 100nM
s 1 = 56.8% . 1 = 2.4%
3 3 S =137% 577 S =09%
O G2M=261% | g G2M = 96.3%
©0 100 150 200 w0
PLA (x 3,000
Expt 1-44 1 mitroM Expt _1-44 5 microM
= C 8i-1uM = D 8i -5uM
3 G1=87% £ G1=15%
58 S =19% | S =21%
o §_ G2M=885% | 3 G2M = 95.8%
#
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3" Experiment
Expt _1-Colchicine 100nm

-
i A Cells Only -1 B Colchicine 100nM
- G1=615% Lz 61 = 4.3%
24 5 =16.7% g 3 5 =16%
3 G2M = 18.6% S&] G2M = 93.3%
& 3
3 %
“w 100 1% 00 10 c-s
PEA 0 1.000) 240
Pl-A (x 1,000)
Expt_1-44 1 microM Expt_1-44 5 microM
= C 8i 1uM = D 8i 5uM
2 61=5156% 3 G1=39%
- €
B%: S =11.0% 37 S =26%
o83 G2M = 34 0% °§_: G2M = 926%
ﬁ*: &
0—- é LI ‘ L I3 I 3 ) ' L2 B B | '
a0 50 60 100 1% 2€00 4%
PLA (x 1.000) PLA (¢ 1,000)
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X-Ray Data

X-ray Structure Determination of Pyrazoline (8e) CCDC 926530

k10farm2

X-ray crystal structure of compound 8e shown here is in a different orientation to that
given in Fig. 2 in the paper, however it is of the same crystal structure (data below)

Table 1. Crystal data and structure refinement for 8e.

Identification code k10farm2

Empirical formula C15H14 N4 S
Formula weight 282.36

Temperature 150(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P21/n

Unit cell dimensions a=9.7950(2)A o = 90°

b =14.7280(3)A B = 107.768(1)°

¢ = 10.0360(2)A v = 90°

Volume 1378.74(5) A’

Z 4

Density (calculated) 1.360 Mg/m®

Absorption coefficient 0.230 mm™

F(000) 592

Crystal size 0.35x0.35x 0.12 mm

Theta range for data collection 3.52 t0 27.52°

Index ranges -12<=h<=12; -19<=k<=19; -13<=I<=13
Reflections collected 24456

Independent reflections 3152 [R(int) = 0.0669]
Reflections observed (>2c) 2385

Data Completeness 0.996

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.938 and 0.716
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Refinement method Full-matrix least-squares on F
Data / restraints / parameters 3152 /2/190

Goodness-of-fit on F* 1.025

Final R indices [1>2o(1)] R1=0.0392 wR2 =0.0883

R indices (all data) R1=0.0608 wR2 =0.0979
Largest diff. peak and hole 0.249 and -0.250 eA”

Notes:

H1A and H1B located and refined at a distance of 0.98A from N1.

Hydrogen bonding in the lattice.

Hydrogen bonds with H..A < r(A) + 2.000 Angstroms and <DHA > 110

deg.
D-H d(D-H) d(H..A) <DHA d(D..A) A
N1-H1A 0.974 2.131 151.06 3.020 N4 [ x-1/2, -

y+1/2, z+1/2 ]

N1-H1B 0.973 2.685 153.02 3.579 S1 [ x-1/2, -
y+l/2/ 2_1/2 ]

Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A% x
10°) for 8e. U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

Atom X y z U(eq)
S(1) 4628(1) 1778(1) 10745(1) 31(1)
N(1) 2367(2) 2474(1) 8805(2) 29(1)
N(2) 4541(1) 2782(1) 8521(1) 22(1)
N(3) 3811(1) 3255(1) 7308(1) 21(1)
N(4) 4898(1) 3550(1) 4307(1) 24(1)
C() 3790(2) 2369(1) 9288(2) 22(1)
C(2) 6091(2) 2733(1) 8703(2) 21(1)
C(3) 6924(2) 3463(1) 9689(2) 21(1)
C(4) 6280(2) 4048(1) 10399(2) 27(1)
C(5) 7078(2) 4704(1) 11299(2) 35(1)
C(6) 8530(2) 4781(1) 11503(2) 39(1)
C(7) 9185(2) 4210(1) 10789(2) 36(1)
C(8) 8388(2) 3558(1) 9887(2) 27(1)
C(9) 6100(2) 2885(1) 7186(2) 22(1)
C(10) 4676(2) 3346(1) 6575(2) 19(1)
C(11) 4195(2) 3800(1) 5208(2) 19(1)
C(12) 4427(2) 3897(1) 3010(2) 28(1)
C(13) 3310(2) 4510(1) 2582(2) 28(1)
C(14) 2626(2) 4782(1) 3531(2) 27(1)
C(15) 3063(2) 4417(1) 4866(2) 24(1)

S59



Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications
This journal is © The Royal Society of Chemistry 2013

Table 3. Bond lengths [A] and angles [°] for 8e.

S(1)-C(1) 1.6842(16) N(1)-C(1) 1.338(2)
N(1)-H(1A) 0.974(5) N(1)-H(1B) 0.973(5)
N(2)-C(1) 1.359(2) N(2)-N(3) 1.3960(17)
N(2)-C(2) 1.4748(19) N(3)-C(10) 1.2870(19)
N(4)-C(12) 1.343(2) N(4)-C(11) 1.3440(19)
C(2)-C(3) 1519(2) C(2)-C(9) 1.541(2)
C(2)-H(2) 1.0000 C(3)-C(4) 1.386(2)
C(3)-C(8) 1.393(2) C(4)-C(5) 1.390(2)
C(4)-H(4) 0.9500 C(5)-C(6) 1.379(3)
C(5)-H(5) 0.9500 C(6)-C(7) 1.384(3)
C(6)-H(6) 0.9500 C(7)-C(8) 1.385(2)
C(7)-H() 0.9500 C(8)-H(8) 0.9500
C(9)-C(10) 1.504(2) C(9)-H(9A) 0.9900
C(9)-H(9B) 0.9900 C(10)-C(11) 1.468(2)
C(11)-C(15) 1.394(2) C(12)-C(13) 1.382(2)
C(12)-H(12) 0.9500 C(13)-C(14) 1.380(2)
C(13)-H(13) 0.9500 C(14)-C(15) 1.384(2)
C(14)-H(14) 0.9500 C(15)-H(15) 0.9500
C(1)-N(1)-H(1A) 117.5(13) C(1)-N(1)-H(1B) 120.9(12)
H(1A)-N(1)-H(1B) | 120.4(17) C(1)-N(2)-N(3) 119.74(12)
C(1)-N(2)-C(2) 128.48(13) N(3)-N(2)-C(2) 111.48(11)
C(10)-N(3)-N(2) 107.42(12) C(12)-N(4)-C(11) | 116.95(14)
N(1)-C(1)-N(2) 115.28(14) N(1)-C(1)-S(1) 123.48(12)
N(2)-C(1)-S(1) 121.23(12) N(2)-C(2)-C(3) 111.95(12)
N(2)-C(2)-C(9) 100.77(11) C(3)-C(2)-C(9) 112.13(12)
N(2)-C(2)-H(2) 1105 C(3)-C(2)-H(2) 1105
C(9)-C(2)-H(2) 1105 C(4)-C(3)-C(8) 118.34(15)
C(4)-C(3)-C(2) 122.43(14) C(8)-C(3)-C(2) 119.23(14)
C(3)-C(4)-C(5) 120.80(16) C(3)-C(4)-H(4) 119.6
C(5)-C(4)-H(4) 119.6 C(6)-C(5)-C(4) 120.29(17)
C(6)-C(5)-H(5) 119.9 C(4)-C(5)-H(5) 119.9
C(5)-C(6)-C(7) 119.55(17) C(5)-C(6)-H(6) 120.2
C(7)-C(6)-H(6) 120.2 C(6)-C(7)-C(8) 120.13(16)
C(6)-C(7)-H(7) 119.9 C(8)-C(7)-H(7) 119.9
C(7)-C(8)-C(3) 120.87(16) C(7)-C(8)-H(8) 119.6
C(3)-C(8)-H(8) 119.6 C(10)-C(9)-C(2) 100.62(12)
C(10)-C(9)-H(9A) | 111.6 C(2)-C(9)-H(9A) 1116
C(10)-C(9)-H(9B) | 111.6 C(2)-C(9)-H(9B) 1116
H(9A)-C(9)-H(9B) | 109.4 N(3)-C(10)-C(11) | 120.13(13)
N(3)-C(10)-C(9) 114.22(13) C(11)-C(10)-C(9) | 125.43(13)
N(4)-C(11)-C(15) | 123.04(14) N(4)-C(11)-C(10) | 114.83(13)
C(15)-C(11)-C(10) | 122.10(13) N(4)-C(12)-C(13) | 123.74(15)
N(4)-C(12)-H(12) | 118.1 C(13)-C(12)-H(12) | 118.1
C(14)-C(13)-C(12) | 118.66(15) C(14)-C(13)-H(13) | 120.7
C(12)-C(13)-H(13) | 120.7 C(13)-C(14)-C(15) | 118.95(15)
C(13)-C(14)-H(14) | 120.5 C(15)-C(14)-H(14) | 1205
C(14)-C(15)-C(11) | 118.61(14) C(14)-C(15)-H(15) | 120.7
C(11)-C(15)-H(15) | 120.7

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A? x 10%) for 8e. The anisotropic displacement
factor exponent takes the form: -2 gpi® [ h® a** U11 + ... + 2 h k a* b* U.

Atom U1l U22 U33 u23 U13 U12
S(1) 28(1) 36(1) 25(1) 10(1) 4(1) -5(1)
N(1) 21(1) 42(1) 25(1) 8(1) 8(1) -4(1)
N(2) 17(1) 28(1) 20(1) 4(1) 5(1) “1(1)
N(3) 21(1) 23(1) 16(1) 0(1) 4(1) -2(1)
N(4) 25(1) 28(1) 20(1) 1(1) 11(1) 0(1)
c(1) 22(1) 25(1) 20(1) -1(1) 7(1) -5(1)
C(2) 17(1) 23(1) 22(1) 3(D) 6(1) 1(1)
C(3) 22(1) 23(1) 17(1) 6(1) 4(1) 1(1)
C(4) 28(1) 33(1) 21(1) 1(1) 9(1) 2(1)
C(5) 43(1) 36(1) 26(1) (1) 11(1) -1(1)
C(6) 40(1) 34(1) 35(1) -5(1) “1(1) -8(1)
c(?) 24(1) 32(1) 44(1) 2(1) -1(1) -4(1)
C(8) 24(1) 24(1) 33(1) 3(1) 6(1) 2(1)
C(9) 21(1) 25(1) 21(1) 2(1) 7(1) 0(1)
C(10) 20(1) 20(1) 18(1) -3(1) 7(1) 2(1)
C(11) 19(1) 20(1) 17(1) -3(1) 7(1) -5(1)
C(12) 33(1) 34(1) 21(1) 1(1) 13(1) 0(1)
C(13) 31(1) 29(1) 21(1) 7(1) 4(1) -3(1)
C(14) 23(1) 24(1) 29(1) 2(1) 3(1) 1(1)
C(15) 24(1) 24(1) 25(1) -3(1) 9(1) -1(1)

Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A% x 10°%) for

8e.

Atom X y z U(eq)
H(2) 6473 2117 9040 25
H(4) 5280 3999 10268 32
H(5) 6621 5101 11775 42
H(6) 9078 5224 12130 47
H(7) 10184 4264 10918 43
H(8) 8845 3171 9396 33
H(9A) 6905 3280 7147 27
H(9B) 6150 2303 6708 27
H(12) 4889 3712 2349 34
H(13) 3018 4739 1653 33
H(14) 1868 5212 3272 32
H(15) 2600 4585 5535 28
H(1A) 1791(19) 2159(13) 9300(20) 55(6)
H(1B) 1915(19) 2747(13) 7894(11) 47(6)
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Table 6. Dihedral angles [°] for 8e.

Atoml - Atom2 - Atom3 - Atom4 Dihedral
C(1) - N(2) - N(3) - C(10) -161.42(14)
C(2) - N(2) - N(3) - C(10) 12.75(16)
N(3) - N(2) - C(1) - N(1) -1.3(2)
C(2) - N(2) - C(1) - N(1) -174.40(14)
N(3) - N(2) - C(1) - S(1) 179.10(11)
C(2) - N(2) - C(1) - S(1) 6.0(2)
C(1)-N(2)-C(2) - C(3) -89.28(18)
N(3) - N(2) - C(2) - C(3) 97.19(14)
C(1) -N(2) - C(2) - C(9) 151.37(15)
N(3) - N(2) - C(2) - C(9) -22.16(15)
N(2) - C(2) - C(3) - C(4) 4.7(2)
C(9)-C(2) - C(3) - C(4) 117.11(16)
N(2) - C(2) - C(3) - C(8) -174.86(13)
C(9) - C(2) - C(3) - C(8) -62.44(18)
C(8)-C(3)-C(4) - C(5) -0.8(2)
C(2) - C(3) - C(4) - C(5) 179.62(15)
C(3) - C(4) - C(5) - C(6) -0.2(3)
C(4) - C(5) - C(6) - C(7) 1.0(3)

C(5) - C(6) - C(7) - C(8) -0.7(3)
C(6) - C(7) - C(8) - C(3) -0.4(3)
C(4) - C(3) - C(8) - C(7) 1.2(2)

C(2) - C(3) - C(8) - C(7) -179.28(15)
N(2) - C(2) - C(9) - C(10) 21.41(14)
C(3)-C(2) - C(9) - C(10) -97.81(14)
N(2) - N(3) - C(10) - C(11) 178.38(12)
N(2) - N(3) - C(10) - C(9) 3.41(17)
C(2) - C(9) - C(10) - N(3) -16.74(16)
C(2) - C(9) - C(10) - C(11) 168.61(13)
C(12) - N(4) - C(11) - C(15) -2.5(2)
C(12) - N(4) - C(11) - C(10) 175.33(13)
N(3) - C(10) - C(11) - N(4) -154.21(14)
C(9) - C(10) - C(11) - N(4) 20.1(2)
N(3) - C(10) - C(11) - C(15) 23.7(2)
C(9) - C(10) - C(11) - C(15) -161.97(14)
C(11) - N(4) - C(12) - C(13) 2.2(2)

N(4) - C(12) - C(13) - C(14) -0.3(3)
C(12) - C(13) - C(14) - C(15) -1.4(2)
C(13) - C(14) - C(15) - C(11) 1.0(2)

N(4) - C(11) - C(15) - C(14) 1.0(2)
C(10) - C(11) - C(15) - C(14) -176.75(14)

Symmetry transformations used to generate equivalent atoms:
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X-ray Structure Determination of pyrazoline (8i) CCDC 926531

k11farm1

Table 1. Crystal data and structure refinement for pyrazoline (8i).

Identification code k1lifarml
Empirical formula C24 H23 N3 04
Formula weight 417.45
Temperature 150(2) K
Wavelength 0.71073 A
Crystal system Orthorhombic
Space group Phca

Unit cell dimensions

a=6.9770(1)A o = 90°

b = 22.0950(2)A B = 90°

¢ = 26.6010(3)A y = 90°

Volume 4100.73(8) A®

z 8

Density (calculated) 1.352 Mg/m®
Absorption coefficient 0.093 mm™

F(000) 1760

Crystal size 0.40 x 0.25 x 0.25 mm
Theta range for data collection 3.54 to 27.47°

Index ranges

-8<=h<=9; -28<=k<=27; -34<=I|<=34

Reflections collected

56599

Independent reflections

4679 [R(int) = 0.0645]

Reflections observed (>2c)

3531

Data Completeness

0.997

Absorption correction

Semi-empirical from equivalents

Max. and min. transmission

0.982 and 0.893

Refinement method

Full-matrix least-squares on F*

Data / restraints / parameters

4679/0/283

Goodness-of-fit on F?

1.051

Final R indices [1>25(1)]

R1=0.0422 wR2 =0.0882

R indices (all data)

R1=0.0649 wR2 =0.0991

Largest diff. peak and hole

0.182 and -0.215 eA™®
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Table 2. Atomic coordinates ( x 10*) and equivalent isotropic displacement parameters (A? x 10%) for
8i. U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

Atom X y z U(eq)
0(1) 8672(2) 1985(1) 7146(1) 34(1)
0(2) 13646(1) 441(1) 6698(1) 32(1)
0(3) 12242(1) -195(1) 5936(1) 29(1)
o) 8769(2) 32(1) 5556(1) 36(1)
N(1) 6394(2) 2016(1) 6564(1) 25(1)
N(2) 5409(2) 1815(1) 6142(1) 25(1)
N(3) 982(2) 2382(1) 5679(1) 31(1)
C() 8030(2) 1763(1) 6756(1) 25(1)
C(2) 9030(2) 1235(1) 6514(1) 23(1)
C(3) 10824(2) 1096(1) 6719(1) 24(1)
C(4) 11870(2) 613(1) 6532(1) 23(1)
C(5) 11148(2) 263(1) 6140(1) 24(1)
C(6) 9351(2) 399(1) 5941(1) 26(1)
C() 8287(2) 882(1) 6126(1) 26(1)
C(8) 14362(2) 728(1) 7139(1) 32(1)
C(9) 11790(2) -777(1) 6138(1) 38(1)
C(10) 6969(2) 171(1) 5328(1) 41(1)
C(11) 5385(2) 2514(1) 6834(1) 24(1)
C(12) 3449(2) 2530(1) 6551(1) 26(1)
C(13) 3785(2) 2096(1) 6126(1) 24(1)
C(14) 2400(2) 1975(1) 5720(1) 25(1)
C(15) 2544(2) 1469(1) 5410(1) 29(1)
C(16) 1184(2) 1382(1) 5039(1) 34(1)
C(17) -269(2) 1802(1) 4988(1) 34(1)
C(18) -314(2) 2286(1) 5315(1) 35(1)
C(19) 6439(2) 3111(1) 6804(1) 26(1)
C(20) 7541(2) 3265(1) 6388(1) 37(1)
C(21) 8358(2) 3836(1) 6354(1) 51(1)
C(22) 8092(3) 4255(1) 6730(1) 58(1)
C(23) 7013(3) 4104(1) 7147(1) 55(1)
C(24) 6190(2) 3533(1) 7187(1) 38(1)

Table 3. Bond lengths [A] and angles [°] for 8i.

o(1)-C(1) 1.2310(17) 0(2)-C(4) 1.3690(17)
0(2)-C(8) 1.4238(18) 0(3)-C(5) 1.3787(16)
0(3)-C(9) 1.4294(18) 0(4)-C(6) 1.3670(17)
0(4)-C(10) 1.4276(19) N(1)-C(1) 1.3705(18)
N(1)-N(2) 1.3873(16) N(1)-C(11) 1.4921(17)
N(2)-C(13) 1.2918(18) N(3)-C(18) 1.341(2)
N(3)-C(14) 1.3421(18) C(1)-C(2) 1.5041(19)
C(2)-C(7) 1.393(2) C(2)-C(3) 1.400(2)
C(3)-C(4) 1.3843(19) C(3)-H(3) 0.9500
C(4)-C(5) 1.394(2) C(5)-C(6) 1.394(2)
C(6)-C(7) 1.389(2) C(7)-H(7) 0.9500
C(8)-H(8A) 0.9800 C(8)-H(8B) 0.9800
C(8)-H(8C) 0.9800 C(9)-H(9A) 0.9800
C(9)-H(9B) 0.9800 C(9)-H(9C) 0.9800
C(10)-H(10A) 0.9800 C(10)-H(10B) 0.9800
C(10)-H(10C) 0.9800 C(11)-C(19) 1.5117(19)
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C(11)-C(12) 1.5468(19) C(11)-H(11) 1.0000
C(12)-C(13) 1.500(2) C(12)-H(12A) 0.9900
C(12)-H(12B) 0.9900 C(13)-C(14) 1.473(2)
C(14)-C(15) 1.395(2) C(15)-C(16) 1.381(2)
C(15)-H(15) 0.9500 C(16)-C(17) 1.380(2)
C(16)-H(16) 0.9500 C(17)-C(18) 1.379(2)
C(17)-H(17) 0.9500 C(18)-H(18) 0.9500
C(19)-C(20) 1.389(2) C(19)-C(24) 1.391(2)
C(20)-C(21) 1.387(2) C(20)-H(20) 0.9500
C(21)-C(22) 1.375(3) C(21)-H(21) 0.9500
C(22)-C(23) 1.382(3) C(22)-H(22) 0.9500
C(23)-C(24) 1.391(3) C(23)-H(23) 0.9500
C(24)-H(24) 0.9500

C(4)-0(2)-C(8) 117.34(11) C(5)-0(3)-C(9) 113.00(11)
C(6)-O(4)-C(10) 116.84(11) C(1)-N(1)-N(2) 125.76(11)
C(1)-N(1)-C(11) 120.92(11) N(2)-N(1)-C(11) 113.05(11)
C(13)-N(2)-N(1) 107.96(11) C(18)-N(3)-C(14) 116.80(13)
O(1)-C(1)-N(1) 117.08(12) 0(1)-C(1)-C(2) 120.08(13)
N(1)-C(1)-C(2) 122.84(12) C(7)-C(2)-C(3) 119.87(13)
C(7)-C(2)-C(1) 125.41(13) C(3)-C(2)-C(1) 114.70(12)
C(4)-C(3)-C(2) 120.04(13) C(4)-C(3)-H(3) 120.0
C(2)-C(3)-H(3) 120.0 0(2)-C(4)-C(3) 125.15(13)
0(2)-C(4)-C(5) 114.44(12) C(3)-C(4)-C(5) 120.40(13)
0(3)-C(5)-C(4) 120.14(12) 0(3)-C(5)-C(6) 120.46(13)
C(4)-C(5)-C(6) 119.33(12) 0(4)-C(6)-C(7) 124.25(13)
0(4)-C(6)-C(5) 115.03(12) C(7)-C(6)-C(5) 120.71(13)
C(6)-C(7)-C(2) 119.63(13) C(6)-C(7)-H(7) 120.2
C(2)-C(7)-H(7) 120.2 0(2)-C(8)-H(8A) 109.5
0(2)-C(8)-H(8B) 109.5 H(8A)-C(8)-H(8B) 109.5
0(2)-C(8)-H(8C) 109.5 H(8A)-C(8)-H(8C) 109.5
H(8B)-C(8)-H(8C) 109.5 0(3)-C(9)-H(9A) 109.5
0(3)-C(9)-H(9B) 109.5 H(9A)-C(9)-H(9B) 109.5
0(3)-C(9)-H(9C) 109.5 H(9A)-C(9)-H(9C) 109.5
H(9B)-C(9)-H(9C) 109.5 0(4)-C(10)-H(10A) 109.5
0(4)-C(10)-H(10B) 109.5 H(10A)-C(10)-H(10B) | 109.5
0(4)-C(10)-H(10C) 109.5 H(10A)-C(10)-H(10C) | 109.5
H(10B)-C(10)-H(10C) | 109.5 N(1)-C(11)-C(19) 112.84(11)
N(1)-C(11)-C(12) 101.14(11) C(19)-C(11)-C(12) 112.32(11)
N(1)-C(11)-H(11) 110.1 C(19)-C(11)-H(11) 110.1
C(12)-C(11)-H(11) 110.1 C(13)-C(12)-C(11) 102.50(11)
C(13)-C(12)-H(12A) | 111.3 C(11)-C(12)-H(12A) | 111.3
C(13)-C(12)-H(12B) | 111.3 C(11)-C(12)-H(12B) | 111.3
H(12A)-C(12)-H(12B) | 109.2 N(2)-C(13)-C(14) 120.86(13)
N(2)-C(13)-C(12) 114.72(12) C(14)-C(13)-C(12) 124.40(12)
N(3)-C(14)-C(15) 122.79(13) N(3)-C(14)-C(13) 115.03(13)
C(15)-C(14)-C(13) 122.17(13) C(16)-C(15)-C(14) 118.97(14)
C(16)-C(15)-H(15) 1205 C(14)-C(15)-H(15) 1205
C(17)-C(16)-C(15) 118.79(14) C(17)-C(16)-H(16) 120.6
C(15)-C(16)-H(16) 120.6 C(18)-C(17)-C(16) 118.43(14)
C(18)-C(17)-H(17) 120.8 C(16)-C(17)-H(17) 120.8
N(3)-C(18)-C(17) 124.20(14) N(3)-C(18)-H(18) 117.9
C(17)-C(18)-H(18) 117.9 C(20)-C(19)-C(24) 119.25(14)
C(20)-C(19)-C(11) 121.66(13) C(24)-C(19)-C(11) 118.94(14)
C(21)-C(20)-C(19) 120.06(17) C(21)-C(20)-H(20) 120.0
C(19)-C(20)-H(20) 120.0 C(22)-C(21)-C(20) 120.71(19)
C(22)-C(21)-H(21) 119.6 C(20)-C(21)-H(21) 119.6
C(21)-C(22)-C(23) 119.58(17) C(21)-C(22)-H(22) 120.2
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C(23)-C(22)-H(22) 120.2 C(22)-C(23)-C(24) 120.34(18)
C(22)-C(23)-H(23) 119.8 C(24)-C(23)-H(23) 119.8
C(19)-C(24)-C(23) 120.05(18) C(19)-C(24)-H(24) 120.0
C(23)-C(24)-H(24) 120.0

Table 4. Anisotropic displacement parameters (A% x 10%) for 8i. The anisotropic displacement factor
exponent takes the form: -2 gpi® [ h?a** U11 + ... + 2 h k a* b* U.

Atom U1l U22 U33 U23 U13 U12
o(1) 36(1) 34(1) 32(1) -10(1) -10(1) 9(1)
0(2) 22(1) 35(1) 39(1) -10(1) 7(1) 7(1)
0(3) 26(1) 28(1) 33(1) -4(1) 3(1) 5(1)
0(4) 34(1) 37(1) 37(1) -15(1) -14(1) 11(1)
N(1) 24(1) 22(1) 28(1) -4(1) -3(1) 3(1)
N(2) 25(1) 24(1) 24(1) 1(1) -3(1) 1(1)
N(3) 31(1) 33(1) 29(1) 1(1) -4(1) 9(1)
C(1) 25(1) 22(1) 26(1) 0(1) 2(1) 1(1)
C(2) 24(1) 21(1) 24(1) 2(1) 0(1) 0(1)
c@) 23(1) 23(1) 25(1) 0(1) -1(1) -2(1)
C(4) 18(1) 25(1) 26(1) 3(1) 0(1) (1)
C(5) 23(1) 23(1) 26(1) 0(1) 4(1) 2(1)
C(6) 28(1) 25(1) 25(1) -2(1) 2(1) 0(1)
c(7) 25(1) 25(1) 28(1) -1(1) -4(1) 4(1)
C(8) 22(1) 36(1) 38(1) -6(1) -5(1) 1(1)
C(9) 31(1) 25(1) 59(1) -3(1) -1(1) 3(1)
C(10) 38(1) 44(1) 42(1) -15(1) -18(1) 11(1)
C(11) 23(1) 23(1) 27(1) -1(1) 3(1) 3(1)
C(12) 23(1) 22(1) 33(1) -2(1) 0(1) 0(1)
C(13) 23(1) 21(1) 27(1) 4(1) 2(1) 0(1)
C(14) 23(1) 25(1) 26(1) 6(1) 2(1) 1(1)
C(15) 28(1) 26(1) 35(1) 1(1) -3(1) 3(1)
C(16) 37(1) 29(1) 36(1) -2(1) -5(1) 0(1)
C(17) 32(1) 38(1) 31(1) 2(1) -9(1) 2(1)
C(18) 34(1) 40(1) 32(1) 1(1) -6(1) 12(1)
C(19) 20(1) 23(1) 34(1) -1(1) -4(1) 3(1)
C(20) 28(1) 32(1) 50(1) 3(1) 8(1) 1(1)
c(21) 28(1) 43(1) 82(2) 19(1) 2(1) 7(1)
C(22) 43(1) 29(1) 103(2) 7(1) -26(1) 11(1)
C(23) 58(1) 30(1) 7702) -17(1) -26(1) 3(1)
C(24) 39(1) 32(1) 43(1) 11(1) 7(1) 5(1)
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Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2 x 10°%) for 8i.

Atom X y z U(eq)
H(3) 11325 1333 6987 28
H(7) 7060 970 5990 31
H(8A) 14436 1166 7083 48
H(8B) 15643 571 7215 48
H(8C) 13502 645 7422 48
H(9A) 12140 -789 6495 57
H(9B) 12509 -1089 5956 57
H(9C) 10413 -853 6103 57
H(10A) 5941 115 5575 62
H(10B) 6755 -100 5042 62
H(10C) 6975 591 5212 62
H(11) 5175 2400 7194 29
H(12A) 2385 2393 6769 32
H(12B) 3162 2941 6424 32
H(15) 3561 1187 5452 35
H(16) 1248 1040 4823 40
H(17) -1215 1758 4734 41
H(18) -1328 2570 5280 42
H(20) 7736 2978 6126 44
H(21) 9110 3938 6069 61
H(22) 8646 4646 6702 70
H(23) 6833 4391 7408 66
H(24) 5456 3430 7475 46
Table 6. Dihedral angles [°] for 8i.

Atoml - Atom2 - Atom3 - Atom4 Dihedral
C(1) - N(1) - N(2) - C(13) 169.20(13)

C(11) - N(1) - N(2) - C(13) -4.79(15)
N(2) - N(1) - C(1) - O(1) -177.09(13)
C(11) - N(1) - C(1) - O(1) -3.5(2)
N(2) - N(1) - C(1) - C(2) 2.6(2)
C(11)-N(1)-C(1) - C(2) 176.19(12)
0O(1)-C(1) - C(2) - C(7) 168.54(14)
N(1) - C(1) - C(2) - C(7) -11.2(2)
O(1) - C(1) - C(2) - C(3) -9.42(19)
N(1) - C(1) - C(2) - C(3) 170.87(13)
C(7)-C(2) - C(3) - C(4) 0.9(2)
C(1)-C(2) - C(3) - C(4) 179.01(12)
C(8) - O(2) - C(4) - C(3) 8.8(2)

C(8) - O(2) - C(4) - C(5) -172.17(12)
C(2) - C(3) - C(4) - O(2) 179.03(13)
C(2) - C(3) - C(4) - C(5) 0.0(2)

C(9) - O(3) - C(5) - C(4) 97.25(16)
C(9) - O(3) - C(5) - C(6) -85.70(16)
0(2) - C(4) - C(5) - O(3) -2.82(19)
C(3) - C(4) - C(5) - O(3) 176.28(12)
0O(2) - C(4) - C(5) - C(6) -179.90(12)
C(3) - C(4) - C(5) - C(6) -0.8(2)
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C(10) - O(4) - C(6) - C(7) 15(2)
C(10) - O(4) - C(6) - C(5) -177.62(14)
0(3) - C(5) - C(6) - O(4) 2.7(2)

C(4) - C(5) - C(6) - O(4) 179.79(13)
0(3) - C(5) - C(6) - C(7) -176.46(13)
C(4) - C(5) - C(6) - C(7) 0.6(2)

0(4) - C(6) - C(7) - C(2) -178.76(14)
C(5) - C(6) - C(7) - C(2) 0.3(2)

C(3) - C(2) - C(7) - C(6) 11(2)
C(1) - C(2) - C(7) - C(6) -178.97(13)
C(1) - N(1) - C(11) - C(19) 73.16(16)
N(2) - N(1) - C(11) - C(19) -112.52(13)
C(1) - N(1) - C(11) - C(12) -166.64(12)
N(2) - N(1) - C(11) - C(12) 7.68(14)
N(1) - C(11) - C(12) - C(13) -7.14(13)
C(19) - C(11) - C(12) - C(13) 113.43(13)
N(1) - N(2) - C(13) - C(14) -179.52(12)
N(1) - N(2) - C(13) - C(12) -0.65(16)
C(11) - C(12) - C(13) - N(2) 5.34(16)
C(11) - C(12) - C(13) - C(14) -175.84(12)
C(18) - N(3) - C(14) - C(15) -0.7(2)
C(18) - N(3) - C(14) - C(13) -179.71(13)
N(2) - C(13) - C(14) - N(3) -165.69(13)
C(12) - C(13) - C(14) - N(3) 15.6(2)
N(2) - C(13) - C(14) - C(15) 15.3(2)
C(12) - C(13) - C(14) - C(15) -163.49(14)
N(3) - C(14) - C(15) - C(16) 0.6(2)
C(13) - C(14) - C(15) - C(16) 179.55(14)
C(14) - C(15) - C(16) - C(17) 0.2(2)
C(15) - C(16) - C(17) - C(18) -0.8(2)
C(14) - N(3) - C(18) - C(17) 0.0(2)
C(16) - C(17) - C(18) - N(3) 0.8(3)

N(1) - C(11) - C(19) - C(20) 31.53(19)
C(12) - C(11) - C(19) - C(20) -82.02(17)
N(1) - C(11) - C(19) - C(24) -153.00(13)
C(12) - C(11) - C(19) - C(24) 93.45(16)
C(24) - C(19) - C(20) - C(21) -0.8(2)
C(11) - C(19) - C(20) - C(21) 174.63(15)
C(19) - C(20) - C(21) - C(22) 0.03)
C(20) - C(21) - C(22) - C(23) 0.6(3)
C(21) - C(22) - C(23) - C(24) -0.4(3)
C(20) - C(19) - C(24) - C(23) 1.0(2)
C(11) - C(19) - C(24) - C(23) -174.57(15)
C(22) - C(23) - C(24) - C(19) -0.4(3)
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