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1. Compound Synthesis

1.1.General details.

All reagents and solvents were purchased from commercial vendors and used as received.
All final compounds were confirmed to be of >95% purity based on HPLC LC-MS
analysis (Alliance 2795, Waters, Milford, MA). Purity was measured by UV absorbance
at 210 nm. Identity was determined on a SQ mass spectrometer by positive and negative
electrospray ionization. Mobile phase A consisted of 0.01% formic acid in water, while
mobile phase B consisted of 0.01% formic acid in acetonitrile. The gradient ran from 5%
to 95% mobile phase B over 1.75 minutes at 1.75 mL/min. An Agilent Poroshell 120 EC-
C18, 2.7 um, 3.0x30 mm column was used with column temperature maintained at 40
oC. 2.1 pL of sample solution were injected. All reagents and solvents were purchased
from commercial vendors and used as received. 1H and 13C NMR spectra were recorded
on a Bruker 300 MHz or Varian UNITY INOVA 500 MHz spectrometer as indicated.
Proton and carbon chemical shifts () are reported in ppm relative to tetramethylsilane (&
0 for both 1H and 13C) and d6-DMSO (1H & 2.50, 13C 6 39.5). NMR data are reported
as follows: 9, multiplicity (br = broad, s = singlet, d = doublet, t = triplet, m = multiplet);
coupling constants in Hz; integration. NMR data were collected at 25°C. Flash
chromatography was performed using 40-60 um Silica Gel (60 A mesh) on a Teledyne
Isco Combiflash Rf system.

1.2.Characterization of known compounds

The analytical data collected for all known compounds matched the published literature.
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4-acetamido-N-(2-aminophenyl)benzamide (C1-994):

ESI+ MS: m/z 270 ([M+H]"); 'THNMR (500 MHz, d6-DMSO): 0 10.18 (s, 1H), 9.54 (s,
1H), 7.93 (d, J = 8.5Hz, 2H), 7.69 (d, J = 8.5Hz, 2H), 7.16 (d, J = 7.5Hz, 1H), 6.96 (t, J =
7.5Hz, 1H), 6.78 (d, J=7.5Hz, 1H), 6.60 (t, J=7.5Hz, 1H), 4.87 (s, 2H), 2.09 (s, 3H);
HPLC purity: >99%.
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4-acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide (1)

ESI+ MS: m/z 352 ([M+H]"); "HNMR (500 MHz, dG-DMSO): 0 10.18 (s, 1H), 9.61 (s,
1H), 7.95 (d, J = 8.5Hz, 2H), 7.69 (d, J = 9.0Hz, 2H), 7.46 (d, J = 1.5Hz, 1H), 7.34 (dd, J
= 5.5Hz, J = 1.0Hz, 1H), 7.28 (dd, J = 8.5Hz, J = 2.5Hz, 1H), 7.23 (dd, J = 3.5Hz, J =
1.0Hz, 1H), 7.04 (dd, J = 5.0Hz, J = 4.0Hz, 1H), 6.80 (d, J = 8.5Hz, 1H), 5.11 (s, 2H),
2.08 (s, 3H); HPLC purity: 98%.

1.3. Characterization of newly synthesized compounds
1.3.1. Key Intermediates Syntheses
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tert-Butyl (4-bromo-2-nitrophenyl)carbamate. To a solution of 4-bromo-2-nitroaniline (1,
10.0 g, 46.1 mmol, 1.0 eq.) in DMF (50 mL) at 0°C was added sodium hydride (1.8 g,
73.7 mmol, 1.6 eq.) slowly. After 30 minutes, a solution of di-tert-butyl dicarbonate (12.1
g, 55.3 mmol, 1.2 eq.) in DMF (50 mL) was added dropwise. The reaction mixture was
then stirred for 16 h at room temperature. The reaction was quenched with water. The
product was extracted with methyl tertiary butyl ether. The organic layer was washed
with water and brine. The combined organic layers were dried over anhydrous sodium
sulfate, filtered and concentrated in vacuo. The product was purified by column
chromatography (silica gel, 0-20 % EtOAc/hexanes) to give tert-butyl (4-bromo-2-
nitrophenyl)carbamate (7.5 g, 51% yield) as yellow solid.
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tert-Butyl (2-nitro-4-(thiophen-2-yl)phenyl)carbamate. A mixture of tert-butyl (4-bromo-
2-nitrophenyl)carbamate (6.0 g, 18.92 mmol, 1.0 eq.), thiophen-2-ylboronic acid (3.2 g,
24.6 mmol, 1.3 eq.), potassium carbonate (7.84 g, 56.8 mmol, 3.0 eq.) and
tetrakis(triphenylphosphine)palladium(0) (1.53 g, 1.32 mmol, 0.07 eq.), tri-
tolylphosphine in DME/H20 (105 mL) was first degassed then heated to 90°C for 20 h.
The reaction was then filtered through Celite. The product was extracted with ethyl
acetate. The combined organic layers were washed with water and brine, dried over
anhydrous Na2S04, filtered and concentrated under reduced pressure. The crude product




was purified by flash column chromatography (silica gel, 2% EtOAc/hexanes) to obtain
pure tert-butyl (2-nitro-4-(thiophen-2-yl)phenyl)carbamate (4.42 g, 73 % yield).
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tert-Butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate. To a solution of tert-butyl (2-
nitro-4-(thiophen-2-yl)phenyl)carbamate (2 g, 6.2 mmol, 1.0 eq.) in ethanol (20 mL) and
methanol (20 mL) was added 10 % Pd/C (0.66 g, 0.1 eq.). The reaction mixture was
stirred 12h under a hydrogen atmosphere. The reaction was filtered and the filtrate was
concentrated under reduced pressure to give tert-butyl (2-amino-4-(thiophen-2-
yl)phenyl)carbamate (1.25 g, 69 % yield) as an off-white solid.
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tert-Butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate. To a solution of tert-butyl (2-
nitro-4-(thiophen-2-yl)phenyl)carbamate (1.6 g, 4.99 mmol, 1 eq.) in methanol (20 mL)
was added hydrazine hydrate (14 mL) and ferric chloride (0.05 g, 0.3 mmol, 0.06 eq.).
The resulting mixture was warmed to 60°C and stirred for 2 h. The reaction was then
filtered through Celite, the solids were washed with MeOH. The filtrate was concentrated
under reduced pressure. Water was added to the residue and the suspension was stirred
for 1 h. The obtained solid was filtered, washed with hexanes then dried to yield tert-
butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate (1.2 g, 83 % yield). ESI+ MS: m/z
313 ([M+Na]").
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tert-Butyl (3-amino-4'-fluoro-[1,1'-biphenyl]-4-yl)carbamate was prepared using the
same procedure with 4-fluorophenylboronic acid. ESI+ MS: m/z 303 ([M+H]").
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tert-Butyl (2-amino-4-(pyridin-4-yl)phenyl)carbamate was prepared using the same
procedure with 4-pyridylboronic acid. ESI+ MS: m/z 286 ([M+H]").
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4-(Thiophen-2-yl)benzene-1,2-diamine (4). A solution of tert-butyl 2-amino-4-
(thiophen-2-yl)phenylcarbamate (70 mg, 0.24 mmol, 1.0 eq.) in dichloromethane (3 mL)
was treated with TFA (15 eq.). The resulting mixture was stirred at room temperature for
20h. The crude reaction was concentrated under reduced pressure. A saturated solution of
sodium bicarbonate was added. The product was extracted with ethyl acetate. The
combined organic layers were dried over sodium sulfate, filtered and concentrated to
afford 4-(thiophen-2-yl)benzene-1,2-diamine (4) (42 mg, 92% yield). ESI+ MS: m/z 191
(IM+HT"); '"H NMR (500 MHz, d°-DMSO): & 7.26 (d, J = 5.0 Hz s, 1H), 7.09 (d, J =
3.5Hz, 1H), 6.99 (t,J = 3.5Hz, 1H), 6.79 (d, J = 2.0 Hz, 1H), 6.69 (dd, J=2.0 Hz, J=8.0
Hz, 1H), 6.49 (d, J = 8.5 Hz, 1H), 4.62 (bs, 4H); HR ESI MS calcd. for CIOH11N2S m/z
[M]" 190.0565, found 190.0564; HPLC purity: 90%.

1.3.2. Representative synthesis of amide analogs using carboxylic acids:
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A solution of tert-butyl (2-amino-4-(4-fluorophenyl)phenyl)carbamate (12.1 g, 40.1
mmol, 0.9 eq.), tetrahydro-2H-pyran-4-carboxylic acid (6.0 g, 46.1 mmol, 1.0 eq.),
HATU (21.0 g, 55.3 mmol, 1.2 eq.) and Hiinigs base (16.1 mL, 92.3 mmol, 2.0 eq.) in
DMF (60 mL) was stirred at room temperature. After completion, the reaction mixture
was diluted with water. The solid was isolated by filtration and washed with pentane to
afford tert-butyl  (2-(tetrahydro-2H-pyran-4-carboxamido)-4-(thiophen-2-yl)phenyl)
carbamate (15.1 g, 79 % yield).
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To a stirred solution of tert-butyl (2-(tetrahydro-2H-pyran-4-carboxamido)-4-(4-
fluorophenyl)phenyl)carbamate (15.0g, 36.2 mmol, 1.0 eq.) in dichloromethane (120 mL)
was added trifluoroacetic acid (40 mL, 519 mmol, 15.0 eq.) at 0°C. The reaction mixture
was stirred at room temperature for 2 h. The solvents were then removed under reduced

pressure. A saturated aqueous solution of sodium bicarbonate was added. The product
was extracted with EtOAc, washed with water and brine, dried, filtered and concentrated
under reduced pressure. The crude product was purified by column chromatography
(silica gel, MeOH/CH,Cl,) to afford N-(2-amino-5-(4-fluorophenyl)phenyl)tetrahydro-
2H-pyran-4-carboxamide (BRD4884) as a beige solid (7.96 g, 70% yield). ESI+ MS: m/z
331 ((M+H]"), '"H NMR (500 MHz, d°-DMSO): & 9.11 (s, 1H), 7.55-7.48 (m, 3H), 7.25-
7.15 (m, 3H), 6.78 (d, J = 8.0 Hz, 1H), 4.99 (s, 2H), 3.90 (broad d, J = 9.5 Hz, 2H), 3.40-
331 (m, 2H), 2.70-2.60 (m, 1H), 1.79-1.62 (m, 4H). HR ESI MS calcd. for
C18H20FN202 m/z [M + H]" 315.1503, found 315.1508; HPLC purity: >99%.
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N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide (2) was prepared by substituting
tetrahydro-2H-pyran-4-carboxylic acid with benzoic acid and by substituting tert-butyl
(3-amino-4'-fluoro-[ 1,1'-biphenyl]-4-yl)carbamate with tert-butyl (2-amino-4-(thiophen-
2-yl)phenyl)carbamate. ESI+ MS: m/z 295 ([M+H]"), 'THNMR (500 MHz, d°-DMSO):
9.73 (s, 1H), 8.01 (d, J = 8.0 Hz, 2H), 7.62-7.56 (m, 1H), 7.55-7.46 (m, 3H), 7.35 (d, J =
4.5 Hz, 1H), 7.31-7.29 (m, 1H), 7.24 (d, J = 3.5 Hz, 1H), 7.05 (t, J = 5.0 Hz, 1H), 6.82 (d,
J = 8.0 Hz, 1H), 5.14 (s, 2H). HR ESI MS calcd. for C17HI5N20S m/z [M + H]+
295.0900, found 295.0901; HPLC purity: 95%.
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N-(2-amino-5-(thiophen-2-yl)phenyl)cyclopropanecarboxamide (7) was prepared by
substituting tetrahydro-2H-pyran-4-carboxylic acid with cyclopropanecarboxylic acid and
by substituting tert-butyl (3-amino-4'-fluoro-[1,1'-biphenyl]-4-yl)carbamate with tert-
butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate. ESI+ MS: m/z 259 ([M+H]"), 'H
NMR (500 MHz, d°-DMSO): & 9.46 (s, 1H), 7.56 (s, 1H), 7.34 (d, J = 4.5 Hz, 1H), 7.25-
7.16 (m, 2H), 7.04 (t, J = 3.5 Hz, 1H), 6.75 (d, J = 9.0 Hz, 1H), 5.09 (s, 2H), 1.86-1.82
(m, 1H), 0.82-0.77 (m, 4H). HR ESI MS calcd. for C14HI5N20S m/z [M + H]+
259.0900, found 259.0905; HPLC purity: >99%.
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N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)cyclobutanecarboxamide (8) was prepared by
substituting tetrahydro-2H-pyran-4-carboxylic acid with cyclobutanecarboxylic acid.
ESI+ MS: m/z 308 ([M+Na]"), 'HNMR (500 MHz, d®-DMSO): § 8.99 (s, 1H), 7.54-7.51
(m, 3H), 7.21-7.18 (m, 3H), 6.79 (d, J = 8.5Hz, 1H), 4.98 (s, 2H), 3.32-3.22 (m,1H),
2.26-2.21 (m, 2H), 2.20-2.09 (m, 2H), 1.99-1.91 (m, 1H), 1.90-1.75 (m, 1H); HR ESI MS
caled. for CI7H18FN20 m/z [M + H]+ 285.1398, found 285.1410; HPLC purity: 98%.
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N-(2-amino-5-(thiophen-2-yl)phenyl)cyclopentanecarboxamide (9) was prepared by
substituting tetrahydro-2H-pyran-4-carboxylic acid with cyclopentanecarboxylic acid and
by substituting tert-butyl (3-amino-4'-fluoro-[1,1'-biphenyl]-4-yl)carbamate with tert-
butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate. ESI+ MS: m/z 287 ([M+H]"), 'H
NMR (500 MHz, d°-DMSO): & 9.15 (s, 1H), 7.52 (s, 1H), 7.34 (d, J = 4.0 Hz, 1H), 7.26-
7.18 (m, 2H), 7.04 (t, J = 4.0 Hz, 1H), 6.75 (d, J = 8.5 Hz, 1H), 5.06 (bs, 2H), 2.84 (q, J =




7.5 Hz, 1H), 1.95-1.75 (m, 2H), 1.75-1.60 (m, 4H), 1.60-1.50 (m, 2H). HR ESI MS calcd.
for CI6H19N20S m/z [M + H]' 287.1213, found 287.1224; HPLC purity: >99%.
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N-(2-amino-5-(thiophen-2-yl)phenyl)cyclopent-1-enecarboxamide ~ (BRD2283)  was
prepared by substituting tetrahydro-2H-pyran-4-carboxylic acid with cyclopent-1-
enecarboxylic acid and by substituting tert-butyl (3-amino-4'-fluoro-[1,1'-biphenyl]-4-
yl)carbamate with tert-butyl (2-amino-4-(thiophen-2-yl)phenyl) carbamate. ESI+ MS:
m/z 285 ([M+H]"), '"H NMR (500 MHz, d®-DMSO): § 9.12 (s, 1H), 7.40 (d, J = 2.0 Hz,
1H), 7.35 (dd, J = 5.0, 1.0 Hz, 1H), 7.26 (dd, J = 8.0 ; 2.0 Hz, 2H), 7.22 (dd, J = 4.0 Hz;
1.5 Hz, 1H), 7.04 (dd, J = 5.0; 4.5 Hz, 1H), 6.78 (d, J = 8.5 Hz, 1H), 6.73-6.68 (m, 1H),
5.06 (s, 2H), 2.61-2.57 (m, 2H), 2.51-2.48 (m, 2H), 1.93-1.90 (m, 2H); HR ESI MS calcd.
for CI6H17N20S m/z [M + H]" 285.1056, found 285.1051; HPLC purity: >99%.
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N-(2-amino-5-(pyridin-4-yl)phenyl)tetrahydro-2H-pyran-4-carboxamide (12) was
prepared by substituting tert-butyl (3-amino-4'-fluoro-[1,1'-biphenyl]-4-yl)carbamate
with tert-butyl (2-amino-4-(pyridin-4-yl)phenyl)carbamate. ESI+ MS: m/z 298 ([M+H]");
'HNMR (500 MHz, d6-DMSO): & 9.13(s, 1H), 8.50 (d, J = 5.0 Hz, 2H), 7.71 (d, J=1.5
Hz, 1H), 7.53 (d, J=5.5 Hz, 2H), 7.42 (dd, J = 8.5, 8.5 Hz, 1H), 6.83 (d, J = 8.5 Hz, 1H),
5.27 (bs, 2H), 3.91 (brd, J = 9.0 Hz, 2H), 3.41-3.30 (m, 2H), 2.70-2.61 (m, 1H), 1.79-
1.65 (m, 4H); HR ESI MS calcd. for C17HI9N302 m/z [M + H]" 298.1550, found
298.1565; HPLC purity: >99%.




1-acetyl-N-(2-amino-5-(thiophen-2-yl)phenyl)piperidine-4-carboxamide (BRD3349) was
prepared by substituting tetrahydro-2H-pyran-4-carboxylic acid with 1-acetylpiperidine-
4-carboxylic acid and by substituting tert-butyl (3-amino-4'-fluoro-[1,1'-biphenyl]-4-
yl)carbamate with tert-butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate. ESI+ MS: m/z
316 ((M+H]"), "H NMR (500 MHz, d°-DMSO): § 9.19 (s, 1H), 7.50 (d, J = 1.5 Hz, 1H),
7.34 (d, J = 4.5 Hz, 1H), 7.24-7.18 (m, 2H), 7.04 (dd, J = 4.0, 5.5 Hz, 1H), 6.75 (d, J =
8.5 Hz, 1H), 5.06 (s, 2H), 4.35 (d, J=13.0 Hz, 1H), 3.79 (d, J = 13.5 Hz, 2H), 3.01 (t,J =
11.5 Hz, 1H), 2.68-2.58 (m, 2H), 2.00 (s, 3H), 1.88-1.82 (m, 2H), 1.64-1.58 (m, 1H),
1.48-1.43 (m, 1H). HR ESI MS calcd. for CI8H22N302S m/z [M + H]" 344.1427, found
344.1438; HPLC purity: >99%.
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N-(2-amino-5-(thiophen-2-yl)phenyl)-1-methylpiperidine-4-carboxamide ~ (11)  was
prepared by substituting tetrahydro-2H-pyran-4-carboxylic acid with 1-methylpiperidine-
4-carboxylic acid and by substituting tert-butyl (3-amino-4'-fluoro-[1,1'-biphenyl]-4-
yl)carbamate with tert-butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate. ESI+ MS: m/z
316 ((M+H]"), '"H NMR (500 MHz, d®-DMSO): § 9.12 (s, 1H), 7.51 (s, 1H), 7.34 (d, J =
5.0 Hz, 1H), 7.24-7.18 (m, 2H), 7.04 (t, J = 4.0 Hz, 1H), 6.75 (t, J = 8.5 Hz, 1H), 5.06
(bs, 2H), 2.82 (d, J = 11.0 Hz, 2H), 2.37-2.25 (m, 1H), 2.16 (s, 3H), 1.90-1.60 (m, 6H).
HR ESI MS caled. for C17H22N30S m/z [M+H]" 316.1478, found 316.1487; HPLC
purity: >99%.

1.3.3. Representative synthesis of amide analogs using acid chlorides:
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N-(4'-fluoro-4-nitro-[1,1'-biphenyl]-3-yl)cyclohexanecarboxamide. To a solution of 4'-
fluoro-4-nitro-[1,1'-biphenyl]-3-amine (100mg, 0.43 mmol, 1.0 eq.) in DCM (10 mL)
was added triethylamine (0.18 mL, 1.29 mmol, 3.0 eq.) followed by cyclohexanecarbonyl
chloride (76 mg, 0.52 mmol, 1.2 eq.) and the reaction mixture was stirred at room
temperature for 1 hour. The reaction mixture was diluted with DCM and washed




successively with a citric acid solution, water, and brine. The organic layer was dried
over Na,;SQy, filtered and concentrated under reduced pressure. The crude material was
purified by column chromatography on silica gel using a gradient of ethyl acetate in
hexanes to afford and off-white solid (100mg, 68% yield). ESI- MS: m/z 341 ([M-HJ)).
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N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)cyclohexanecarboxamide (10). To a solution
of N-(4'-fluoro-4-nitro-[ 1,1'-biphenyl]-3-yl)cyclohexanecarboxamide (50 mg, 0.15 mmol,
1.0 eq.) in methanol (10 mL) was added 10 % Pd/C (10 mg, 1.0 eq.). The reaction
mixture was stirred 2h under a hydrogen atmosphere. The reaction was filtered on celite
and washed with methanol. The filtrate was concentrated under reduced pressure and
washed with diethyl ether to afford the product (10 mg, 22% yield) as an off-white solid.
ESI+ MS : m/z 313 ((M+H]"), 'THNMR (500 MHz, d®-DMSO) : § 9.05 (s, 1H), 7.60 -
7.50 (m, 3H), 7.25 - 7.18 (m, 3H), 6.79 (d, J = 8.5 Hz, 1H), 4.97 (s, 2H), 2.44-2.37 (m,
1H), 1.90-1.10 (m, 10H). HR ESI MS calcd. for CI9H22FN20 m/z [M + H] 313.1711,
found 313.1718; HPLC purity: 96%.
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N-(2-amino-5-(thiophen-2-yl)phenyl)acetamide (3) was prepared by substituting
isobutyryl chloride with acetyl chloride and by substituting 4'-fluoro-4-nitro-[1,1'-
biphenyl]-3-amine with 2-nitro-5-(thiophen-2-yl)aniline. ESI+ MS: m/z 233 ([M+H]"),
'HNMR (500 MHz, d°-DMSO): § 9.16 (s, 1H), 7.48 (d, J = 1.5 Hz, 1H), 7.33 (d, J = 5.0
Hz, 1H), 7.23-7.17 (m, 2H), 7.03 (dd, J = 4.0, 5.0 Hz, 1H), 6.73 (d, J = 8.5 Hz, 1H), 5.10
(bs, 2H), 2.06 (s, 3H). HR ESI MS calcd. for C12H13N20S m/z [M + H]" 233.0743,
found 233.0738; HPLC purity: >99%.
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To a solution of tert-butyl 2-amino-4-(thiophen-2-yl)phenylcarbamate (200mg, 0.69
mmol, 1.0 eq.) in DCM (4 mL) were added successively triethylamine (0.23 mL, 1.72
mmol, 3.0 eq.) and isobutyryl chloride (80 pL, 0.76 mmol, 1.2 eq.) and the reaction
mixture was stirred at room temperature for 16 hours. The reaction mixture was diluted
with DCM and washed successively with water, and brine. The organic layer was dried
over Na,SQy, filtered and concentrated under reduced pressure. The crude material was
purified by column chromatography on silica gel using a gradient of ethyl acetate in
hexanes to afford and off-white solid (200mg, 81% yield). ESI- MS: m/z 262 ([M+H-
Boc]").
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N-(2-amino-5-(thiophen-2-yl)phenyl)isobutyramide (5): tert-butyl 2-isobutyramido-4-
(thiophen-2-yl)phenylcarbamate (190mg, 0.53 mmol, 1.0 eq.) was diluted in methanol (4
mL) and cooled to 0 °C. A solution of HCI in dioxane (4M, 2mL) was added and the
reaction was stirred at room temperature for 2 hours. Solvents were evaporated under
reduced pressure and the resulting solid was neutralized with aq. NaHCO3, filtered and

dried. The crude material was purified by column chromatography on silica gel using a
gradient of methanol in DCM to afford and off-white solid (50mg, 36% yield).

ESI+ MS: m/z 261 ([M+H]"), 'H NMR (500 MHz, d®-DMSO): & 9.10 (s, 1H), 7.50 (s,
1H), 7.34 (d, J = 4.5 Hz, 1H), 7.25-7.18 (m, 2H), 7.04 (t, J = 3.5 Hz, 1H), 6.75 (d, J=9.0
Hz, 1H), 5.03 (s, 2H), 2.70-2.60 (m, 1H), 1.13 (s, 3H), 1.12 (s, 3H); HR ESI MS calcd.
for C14H16N20S m/z [M+H]" 261.1056, found 261.1067. ; HPLC purity: 98%.
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N-(2-amino-5-(thiophen-2-yl)phenyl)pivalamide (6):

ESI+ MS: m/z 275 ([M+H]"), '"H NMR (500 MHz, d°-DMSO): & 8.84 (s, 1H), 7.40-7.20
(m, 4H), 7.04 (s, 1H), 6.80-6.75 (m, 1H), 4.89 (bs, 2H), 1.25 (s, 9H); HR ESI MS calcd.
for CISHI8N20S m/z [M+H]" 275.1213, found 275.1215; HPLC purity: >99%.

1.3.4. Representative synthesis of urea and carbamate analogs:
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N-(2-nitro-5-(pyridin-4-yl)phenyl)pyrrolidine-1-carboxamide. To a stirred solution of 2-
nitro-5-(pyridin-4-yl)aniline (7.0g, 32.5 mmol, 1.0 eq.) in DCM (100 mL) were added
triphosgene (9.65g, 32.5 mmol, 1.0 eq.) and triethylamine (42.8g, 423 mmol, 13.0 eq.) at
0°C. The solution was stirred at room temperature for 2 hours. Then, the reaction mixture
was cooled to 0°C, pyrrolidine (3.46g, 48.8 mmol, 1.5 eq.) was added and the mixture
was slowly brought back to room temperature. After completion, the reaction mixture
was quenched with sat. citric acid solution and extracted with DCM. The organic layer
was washed with water, dried over Na,SO4 and concentrated. The crude mixture was
purified by silica gel chromatography using 2% methanol in DCM to afford an off-white
solid (5.0g, 50% yield). ESI+ MS:m/z 313 ([M+H]").

i X
oy oy
NO, Pd/C, H, NH,
—_—
MeOH, r.t.
S S
N~ N~

N-(2-amino-5-(pyridin-4-yl)phenyl)pyrrolidine-1-carboxamide (BRD6688). To a stirred
solution of N-(2-nitro-5-(pyridin-4-yl)phenyl)pyrrolidine-1-carboxamide (7.0g, 22.41
mmol, 1.0 eq.) in methanol (350 mL) was added 10% palladium on activated carbon
(3.0g, 1.0 eq.) and the solution was stirred at room temperature under hydrogen
atmosphere for 4 hours. After completion, the reaction mixture was filtered through celite
and washed with methanol. The filtrate was concentrated under reduced pressure and
purified by washing with pentane to afford an off-white solid (4.5g, 71% yield). ESI+
MS:m/z 283 ([M+H]"), '"HNMR (500 MHz, d°-DMSO): & 8.49 (d, J = 5.5 Hz, 2H), 7.56-
7.52 (m, 3H), 7.50 (s, 1H), 7.39 (dd, J=1.5, 8.0 Hz, 1H), 6.81 (d, J=8.5 Hz, 1H), 5.23




(s, 2H), 3.39-3.27 (m, 4H), 1.90-1.75 (m, 4H). HR ESI MS calcd. for CI6H19N40 m/z
[M + H]+ 283.1553, found 283.1562; HPLC purity: 95%.

\/\O)J\NH
NH,

~
\_s
Propyl (2-amino-5-(thiophen-2-yl)phenyl)carbamate (13) was prepared by substituting
pyrrolidine with propanol. ESI+ MS: m/z 277 ([M+H]"), 1H NMR (500 MHz, d°-
DMSO): 6 8.60 (bs, 1H), 7.52 (bs, 1H), 7.34 (d, J = 5.0 Hz, 1H), 7.21-7.16 (m, 2H), 7.05-
7.02 (m, 1H), 6.71 (d, J = 8.5 Hz, 1H), 5.11 (s, 2H), 4.02 (t, J = 7.0 Hz, 2H), 1.68-1.60
(m, 2H), 0.94 (t, J = 7.5 Hz, 3H); HR ESI MS calcd. for C14H17N202S m/z [M + H]+
277.1005, found 277.1012; HPLC purity: 98%.

o)
O)kNH
o) NH,

~
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(Tetrahydro-2H-pyran-4-yl)methyl  (2-amino-5-(thiophen-2-yl)phenyl)carbamate  (14)
was prepared by substituting pyrrolidine with (tetrahydro-2H-pyran-4-yl)methanol. ESIT+
MS: m/z 333 ([IM+H]"), '"H NMR (500 MHz, d®-DMSO): & 8.61 (bs, 1H), 7.52 (bs, 1H),
7.34 (d, J = 5.0 Hz, 1H), 7.20-7.16 (m, 2H), 7.03 (dd, J = 3.5, 5.0 Hz, 1H), 6.72 (d, J =
8.0 Hz, 1H), 5.12 (s, 2H), 3.94 (d, J = 7.0 Hz, 2H), 3.90-3.82 (m, 2H), 3.35-3.28 (m, 2H),
1.95-1.85 (m, 1H), 1.64-1.56 (m, 2H), 1.34-1.20 (m, 2H). HR ESI MS calcd. for
C17H21IN203S m/z [M + H]+ 333.1267, found 333.1275; HPLC purity: >99%.

\/\NJ\NH
| NH,

~
\_s
3-(2-amino-5-(thiophen-2-yl)phenyl)-1-methyl-1-propylurea (16) was prepared by
substituting pyrrolidine with N-methylpropan-1-amine. ESI+ MS: m/z 290 ([M+H]"),
'HNMR (500 MHz, d°*-DMSO): & 7.69 (bs, 1H), 7.34 (d, J = 5.0 Hz, 1H), 7.29 (bs, 1H),
7.22-7.16 (m, 2H), 7.05-7.02 (m, 1H), 6.74 (d, J = 8.5 Hz, 1H), 4.94 (bs, 2H), 3.26 (t, J =
7.5 Hz, 2H), 2.94 (s, 3H), 1.60-1.48 (m, 2H), 0.87 (t, J = 7.0 Hz, 3H). HR ESI MS calcd.
for CISH19N30S m/z [M + HJ+ 290.1322, found 290.1328; HPLC purity: 96%.




C/N

J\NH
A

N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)azetidine-1-carboxamide (BRD3321) can be
prepared by substituting pyrrolidine with azetidine and by substituting 2-nitro-5-(pyridin-
4-yl)aniline with 4'-fluoro-4-nitro-[1,1'-biphenyl]-3-amine. ESI+ MS: m/z 286 ([M+H]"),
"HNMR (500MHz, d®-DMSO): & 7.62 (s,1H), 7.52 (dd, J = 8.5, 5.5 Hz, 2H), 7.36 (d, J =
2.0 Hz, 1H), 7.23-7.12 (m, 3H), 6.76 (d, J = 8.0 Hz, 1H), 4.98 (s, 2H), 3.94 (t, J = 7.5Hz,
4H), 2.18 (qt, J = 7.5Hz, 2H); HR ESI MS calcd. for CI6H17FN30O m/z [M + H]+
286.1350, found 286.1354; HPLC purity: 94%.

)

jit
NH2
S

N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)pyrrolidine-1-carboxamide (17) was prepared
by substituting 2-nitro-5-(pyridin-4-yl)aniline with 4'-fluoro-4-nitro-[1,1'-biphenyl]-3-
amine. ESI+ MS: m/z 300 ([M+H]"), 1H NMR (500 MHz, d°®-DMSO): & 7.58-7.50 (m,
2H), 7.48 (s, 1H), 7.38 (d, J = 2.5 Hz, 1H), 7.24-7.14 (m, 3H), 6.78 (d, J = 8.5 Hz, 1H),
4.97 (s, 2H), 3.38 (t, J = 6.5 Hz, 4H), 1.86 (t, J = 6.5 Hz, 4H). HR ESI MS calcd. for
C17H19FN30 m/z [M + H]+ 300.1507, found 300.1512; HPLC purity: 98%.

NJ\NH
NH,

| X

N~

N-(2-amino-5-(pyridin-4-yl)phenyl)piperidine-1-carboxamide (18) can be prepared by
substituting pyrrolidine with piperidine. ESI+ MS: m/z 297 ([M+H]"), '"HNMR (500
MHz, d°>-DMSO): & 8.48 (d, J = 6.0 Hz, 2H), 7.86 (s, 1H), 7.53 (d, J = 6.0Hz, 2H), 7.47
(d, J=2.0 Hz, 1H), 7.39-7.37 (m, 1H), 6.80 (d, J = 8.5 Hz, 1H), 5.12 (s, 2H), 3.42-3.39
(m, 4H), 1.64-1.48 (m, 6H). HR ESI MS calcd. for C17H21N40 m/z [M + H]" 297.1710,
found 297.1718; HPLC purity: 98%.




o

! NH,

N-(4-amino-[1.1'-biphenyl]-3-yl)piperidine-1-carboxamide (19) can be prepared by
substituting pyrrolidine with piperidine and by substituting 2-nitro-5-(pyridin-4-yl)aniline
with 4-nitro-[1,1'-biphenyl]-3-amine. ESI+ MS: m/z 296 ([M+H]"), 'HNMR (400 MHz,
d®-DMSO): & 7.86 (s, 1H), 7.52 (d, J = 9.0 Hz, 2H), 7.40-7.35 (m,2H), 7.32 (d, J = 2.5
Hz, 1H), 7.24-7.18 (m, 2H), 6.78 (d, J = 10.5Hz, 1H), 4.87 (s, 2H), 3.45-3.30 (m, 4H),
1.62-1.55 (m, 2H), 1.55-1.45 (m, 4H). HR ESI MS calcd. for CI8H22N30 m/z [M + H]+
296.1757, found 296.1757; HPLC purity: 95%.

R

4-acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)piperidine-1-carboxamide (BRD3227)
was prepared by substituting pyrrolidine with N-(piperidin-4-yl)acetamide and by
substituting 2-nitro-5-(pyridin-4-yl)aniline with 2-nitro-5-(thiophen-2-yl)aniline. ESI+
MS: m/z 359 ([M+H]"), 1H NMR (500 MHz, d°-DMSO): & 7.98 (s, 1H), 7.86 (d, J = 9.0
Hz, 1H), 7.35 (dd, J= 1.0, 6.0 Hz, 1H), 7.27 (d, J = 3.0 Hz, 1H), 7.23-7.18 (m, 2H), 7.05
(dd, J=3.0, 4.0 Hz, 1H), 6.75 (d, J = 9.0 Hz, 1H), 4.95 (s, 2H), 4.08-3.95 (m, 2H), 3.85-
3.70 (m, 1H), 3.00-2.86 (m, 2H), 1.81 (s, 3H), 1.81-1.70 (m, 2H), 1.40-1.20 (m, 2H). HR
ESI MS caled. for CI8H23N402S m/z [M + H]" 359.1536, found 359.1537; HPLC
purity: >99%.

e

10.

N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)morpholine-4-carboxamide ~ (20) can be
prepared by substituting pyrrolidine with morpholine and by substituting 2-nitro-5-
(pyridin-4-yl)aniline with 4'-fluoro-4-nitro-[1,1'-biphenyl]-3-amine. ESI+ MS: m/z 316
(IM+HT"), '"HNMR (400 MHz, d®-DMSO0): & 8.10 (s, 1H), 7.58-7.55 (m, 2H), 7.36 (d, J =




2.4Hz, 1H), 7.27-7.19 (m, 3H), 6.90 (d, J = 8.4Hz, 1H), 6.02 (bs, 2H), 3.63 (t, J = 4.6Hz,
4H), 3.44 (t, J = 4.6Hz, 4H). HR ESI MS calcd. for C17HI9FN302 m/z [M + H]"
316.1456, found 316.1459; HPLC purity: >99%.

N~ 'NH
o O NH,
JC

N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)-2-oxa-6-azaspiro[ 3.3 Jheptane-6-carboxamide
(BRD3386) can be prepared by substituting pyrrolidine with 2-oxa-6-
azaspiro[3.3]heptanes and by substituting 2-nitro-5-(pyridin-4-yl)aniline with 4'-fluoro-4-
nitro-[1,1'-biphenyl]-3-amine. ESI+ MS: m/z 328 ([M+H]"), 'HNMR (500 MHz, d°-
DMSO): 6 7.73 (s, 1H), 7.51 (dd, J =5.5, 8.5 Hz, 2H), 7.32 (d, J = 1.5 Hz, 1H), 7.21 -
7.15 (m, 3H), 6.76 (d, J = 8.5 Hz, 1H), 4.98 (s, 2H), 4.68 (s, 4H), 4.10 (s, 4H). HR ESI
MS calcd. for C1I8HI9FN302 m/z [M + H]+ 328.1456, found 328.1457; HPLC purity:
98%.

0
CQJ\NH

O NH,
o

N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)isoindoline-2-carboxamide (BRD8951) was
prepared by substituting pyrrolidine with isoindoline and by substituting 2-nitro-5-
(pyridin-4-yl)aniline with 4'-fluoro-4-nitro-[1,1'-biphenyl]-3-amine. ESI+ MS: m/z 348
(IM+H]"), '"HNMR (400 MHz, d®-DMSO0): & 7.70 (s, 1H), 7.57-7.54 (m, 2H), 7.44 (d, J =
2.0 Hz, 1H), 7.38-7.35 (m, 2H), 7.33-7.30 (m, 2H), 7.23-7.18 (m, 3H), 6.81 (d, J = 8.4
Hz, 1H), 5.06 (s, 2H), 4.79 (s, 4H). HR ESI MS calcd. for C21H19FN30 m/z [M + H]"
348.1507, found 348.1519; HPLC purity: >99%.

O
J\NH

N
NH,

| AN

N~



N-(2-amino-5-(pyridin-4-yl)phenyl)isoindoline-2-carboxamide (BRD4161) was prepared
by substituting pyrrolidine with isoindoline. ESI+ MS: m/z 331 ([M+H]"), 'HNMR (500
MHz, d°-DMSO): & 8.52 (d, J = 4.5 Hz, 2H), 7.74 (s, 1H), 7.65-7.60 (m, 3H), 7.47 (d, J
= 8.5 Hz, 1H), 7.40-7.35 (m, 2H), 7.35-7.30 (m, 2H), 6.84 (d, J = 8.5Hz, 1H), 4.79 (s,
4H); HR ESI MS calcd. for C20H19N4O m/z [M + H]+ 331.1553, found 331.1566;
HPLC purity: 97%.

e

Synthesis  of  N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-y1)-3-((dimethylamino)methyl)
azetidine-1-carboxamide (BRD0302)

X

NH,

N” NH

NO: BocHNV/:/ NO,
BocHN\/C/ C' )<C' O

C -
F C
F

To a solution of 4'-fluoro-4-nitro-[1,1'-biphenyl]-3-amine (1.5g, 6.46 mmol) in DCM (50
mL) were added triphosgene (1.917g, 6.46 mmol) and TEA (8.5g, 84 mmol) at 0°C. The
reaction mixture was stirred at room temperature for two hours. tert-butyl azetidin-3-
ylmethylcarbamate (1.203g, 6.46 mmol) was then added at 0°C and the reaction mixture

was stirred at room temperature for four hours. The reaction crude was diluted with
saturated citric acid solution and extracted with DCM. The organic layer was washed
with water, brine, dried over Na,SOy, filtered and concentrated to yield crude residue
which was purified by column chromatography eluting with 30% EtOAc in Hexane to
afford  tert-butyl ((1-((4'-fluoro-4-nitro-[ 1,1'-biphenyl]-3-yl)carbamoyl)azetidin-3-
yl)methyl)carbamate (2g, 69.7% yield).

O O

J M

Ay Ay

BocHN N02 TFA H2N N02

S ®
e ;e

To a solution of tert-butyl (1-(4'-fluoro-4-nitrobiphenyl-3-ylcarbamoyl)azetidin-3-
yl)methylcarbamate (2.0 g, 4.5 mmol) in DCM (60 mL) was added TFA (8 mL, 104



mmol) at 0°C. The reaction was warmed to room temperature and stirred for 2 h. The
reaction was then concentrated under reduced pressure. The residue was basified with a
saturated aqueous solution of NaHCO; and extracted with a 15% MeOH in DCM. The
organic layer was dried over Na,SO4 and concentrated to afford 3-(aminomethyl)-N-(4'-
fluoro-4-nitro-[ 1,1'-biphenyl]-3-yl)azetidine-1-carboxamide (1.6g, 100% yield) as yellow
syrup which is used in the next step as such without any further purification.

X
N)J\NH | N~ “NH
HaN (HCHO),, NaCNBH; N

N02 NO2
AT P
A2 £

To a solution of 3-(aminomethyl)-N-(4'-fluoro-4-nitro-[1,1'-biphenyl]-3-yl)azetidine-1-
carboxamide (2g, 5.81 mmol) in MeOH (50 mL) were added formaldehyde (1.74g, 58.1
mmol) and acetic acid (1.74g, 29.0 mmol) at room temperature and stirred for 1h.
NaCNBHj (1.46 g, 23.23 mmol) was then added at 0 °C. The reaction mixture was stirred
at room temperature for two hours. The reaction was quenched with saturated NaHCO;
and extracted with EtOAc. The organic layer was washed with water, brine and dried
over Na,SO4. The organic layer was concentrated under vacuum to afford crude residue
which was purified by column chromatography eluting with 2% MeOH in DCM to yield
3-((dimethylamino)methyl)-N-(4'-fluoro-4-nitro-[ 1,1'-biphenyl]-3-yl)azetidine-1-
carboxamide (1.69g, 78% yield).
O O

N N

L Une
_N Pd/C, H, _N

I 2

To a solution of 3-((dimethylamino)methyl)-N-(4'-fluoro-4-nitro-[1,1'-biphenyl]-3-
yl)azetidine-1-carboxamide (1.7 g, 4.57 mmol, 1.0 eq.) in methanol (100 mL) and was
added 10 % Pd/C (1.0 g, 0.94 mmol). The reaction mixture was stirred 2h under a
hydrogen atmosphere. The reaction was then filtered and the filtrate was concentrated
under reduced pressure to give N-(4-amino-4'-fluoro-[1,1'-biphenyl]-3-yl)-3-
((dimethylamino)methyl)azetidine-1-carboxamide (35 mg, 3 % yield) as an off-white
solid. ESI+ MS: m/z 343 (IM+H]"), '"HNMR (500 MHz, d®-DMSO0): § 7.61 (s, 1H), 7.53-
7.51 (m, 2H), 7.36 (d, J = 2.0 Hz, 1H), 7.21-7.15 (m, 3H), 6.76 (d, J = 8.5 Hz, 1H), 4.98
(s, 2H), 3.99 (t, J = 8.0 Hz, 2H), 3.58 (dd, J = 6.0, 8.0 Hz, 2H), 2.72-2.69 (m, 1H), 2.45-
2.44 (m, 2H), 2.13 (s, 6H). HR ESI MS calcd. for C19H24FN40 m/z [M + H]" 343.1929,
found 343.1935; HPLC purity: 96%.




1.3.5. Representative synthesis of ureas analogs using isocyanates:
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To a solution of tert-butyl (2-amino-4-(thiophen-2-yl)phenyl)carbamate (0.25 g, 0.86
mmol, 1.0 equiv.) in dichloromethane (5 mL) was added n-propyl isocyanate (0.088 mg,
1.03 mmol, 1.2 equiv.) and TEA (0.24 mL, 1.72 mmol) at 0°C. The reaction was stirred at
room temperature for 16 h. The reaction was then diluted with dichloromethane and
water. The organic layer was separated, washed with water and brine, dried over
magnesium sulfate, then concentrated under reduced pressure. The crude material was
purified by column chromatography (silica gel, 20% EtOAc/hexanes) to give tert-butyl
(2-(3-propylureido)-4-(thiophen-2-yl)phenyl)carbamate (0.25 g, 77 % yield).

O O
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NHBoc 4M HCI NH,
—_—
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1-(2-Amino-5-(thiophen-2-yl)phenyl)-3-propylurea (17). A 4M solution of HCI in
dioxane (2 mL) was added to a stirred solution of tert-butyl (2-(3-propylureido)-4-
(thiophen-2-yl)phenyl)carbamate (0.16 g, 0.43 mmol, 1 equiv.) in methanol (4 mL) at 0
°C. The reaction was warmed to room temperature and stirred for 2h. The reaction was
then concentrated under reduced pressure. A saturated aqueous solution of sodium
bicarbonate was added. The obtained solid was filtered, washed with water and dried to
yield 1-(2-Amino-5-(thiophen-2-yl)phenyl)-3-propylurea (17) (0.035 g, 30% yield). ESI+
MS: m/z 276 ([M+H]"), 'THNMR (500 MHz, d°-DMSO): & 7.65 (s, 1H), 7.56 (s, 1H),
7.33 (d,J=5.0 Hz, 1H), 7.18 (d, J = 3.0 Hz, 1H), 7.10 (dd, J=8.0, 1.5 Hz, 1H), 7.03 (t, J
=4.5 Hz, 1H), 6.72 (d, J = 8.0 Hz, 1H), 6.21 (t, J = 5.5 Hz, 1H), 4.90 (s, 2H), 3.05 (t, J =
6.5 Hz, 2H), 1.45 (sext, J = 6.5 Hz, 2H), 0.89 (t, J = 6.5 Hz, 3H). HR ESI MS calcd. for
C14H18N30S m/z [M + H]+ 276.1165, found 276.1170; HPLC purity: >99%.




2. 'THNMR and ®CNMR spectra and HPL C/UPLC traces of synthesized
compounds
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Sample Name: SBF-MA1003-015 # IP10030940 Acquired By: System

Vial: 2.C,6 Acqg. Method Set:  PDA _METH_2A
injection Volume: 0.20 ul Proc. Chnl. Descr.. PDA 254.0 nin
Run Time: 6.0 Minutes Date Acquired: 3/18/2010 6:33:44 PM IST

Project Name: SAPL_UNIT-1_AMCL_ALC-13_MAR-10

Column  : Acquity BEHC-18 (50 x2.1mm,1.7u,) o
| Column Temp : 25°C
Mobile Phase A Acetonitrile 0 NH
| Mobile Phase B : 0.025% TFA (Aqg)
Flow Rate : 0.50 mL/Min )]\N NH;
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SAMPLE

INFORMATION

Sample Name: SBF-8002-069#1P0301034 Acguired By: System
Sample Type: Unknown Sample Set Name:  020109_02
Viak: 2:D.8 Acqg. Method Set: PDA_METH_2A
Injection #: 1 Proc. Chnl. Descr.:  ppA 254.0 nm
injection Volume:  0.50 ul Date Acquired: 1/2/2008 7:04:24 PM IST
Run Time: 6.0 Minutes Date Processed: 1/2/2009 7:14:37 PM IST
Project Name:  JAN-09
Column: Acguity UPLC BEH C18{2.1 x60mm.1.7u} o o

Column Temp:25°C
Mobile Phase:A: Acetonitrile
Mobile Phase:B:0.025%Aq TFA

Flow.0.5mifmin NH,
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Run: # 1 0on2009/07/09 09:10 PM
Integration: # 1 on 2009/07/09 09:10 PM
Method: acidic

.00

.10

4.257e-1

Range: 4.256e-1

1.20

Time
1.30

SpectrixX

Openlynx




1.00 105 108

107 o5 109

NMRBI101, DMSO,
CF1:500.133 SW1: 10331
EX: zg30 PW: 13.5 usec

4616

4/05

PD: 1.0 sec

NH
NH,

=

\_s
|
! |
fl 4 B |
I I I | I I | i I | | I I T
3 2 1 0 PPM
USER: nmrB101 == DATLE: Tue Jun 30 06:19:41 2009 |
OF1:3077.9 PISId: 32768 ‘ ‘
NA: 8 LB: 0.0 WinNuts - $pdata |



Report

File D:\EZXDATA\T46\06-09\CP-0003507-032-00182.D Tgt Mass (EZX): 190.00 ]
Injection Date : 30 Jun 09 1:01 pm +0800 Seg. Line : O
Sample Name : CP-0003507-032 Location : P2-C-04
Acg. Operator : LCMSA102 Imj = 1
Spec. Reported : MS Integration Inj Volume : 2 ul
Acg. Method : C:\Chem32\1\METHODS\1-T46.M |
Analysis Method : C:\Chem32\1\METHODS\1-T46.M NH |
Sample Info : 190.00 2
Method Info : Mobile Phase: A: water(0.05%TFA) B: ACN(0.05%TFA) NH,
Gradient: 5%-95% B in 1.4min
Flow Rate: 2,2ml/min S
Column: SunFire C18,4.6*50mm,3.5um \
Oven Temperature: 50 C S
*ADC1 A ELSD
mAu |
13500 —
_| T T T I T T T I T T h ‘ T i T T T T T T T T T T Pt
0 05 _ 1 15 2 25 3 min*
*‘DAD1 A, Sig=214 4 Ref=off
mAU i s
‘ 250 = g g
3 tiv= o
0 _Lf s |
p— —— . — r— : : C—_— o | —_
[ 0 0.5 1 1.5 2 25 Zli min*
"DAD1 B. Sig=254,4 Ref=off
mAUi E
200 8
0 E L “__
L—_' T o e T — T T T
| 0 0.5 1 15 2 2.5 3 min"
MSD1 TIC. MS File  ES-AP|. Pos, Scan, Frag: 70
2
200000 = il
100000 j g gL 8 3 2
i Ty egi "o :
B—= o T G 1 I y — - I === T - T
0 0.5 1 1.5 2 2.8 3 min
lon 191, MSD1 191 Target Mass 190 +H Positive, EIC=190 7 161 7
150000 = g
100000 - il
50000% 28 ¢ 5 8 2 § £
0 = ; ! A i (e o8 = e e = L GF g e
"_ T ¥ T T T T T T T T T T T T
0 0.5 1 1.5 2 25 3 min
Integration Results for ADC1 A, ELSD
RetTim Width Area Height Area$%
fjimass [y =SS s mmmm— o mimm i i i | —======= I
Integration Results for DAD1 A, Sig=214,4 Ref=off
RetTim Width Area Height Area%
fil sz [msenma s | = e e S e [emmsmiisicas I
1.36 0.02 717.45 670.49 80.31
1.39 0.01 66.13 971 7:.40
209 0.01 109.75 120.48 L2429
Integration Results for DAD1 B, Sig=254 .4 Ref=off
RetTim Width Area Height Area%
[ e [ | mmmm e e e m | & re— e
1-.85 0.02 626.17 590.69 80.01
1..:39 0.01 8Y .51 69.18 R L)




SBF-¥A9002-015 in OHS0-d6 O
FILE.ND.B030709A27

NH
Varian 500HHz Unity INOVA
Date & Time:Thu Jul 9 16:15:31 IST 2009
Analyst: padma

B UL 1 l J

NH,

I B THE A LI s | T T T T I AT 1 T i T T T r‘;] ] ¥ T T I
10 9 8 7 6 5
A il bopd -t

0.82 0.96 0.38 1




INFORMATION

SAMPLE
Sample Name: SBF-MA9002-015 # IP0S07279
Sample Type: Unknown
Vial: 1:A7
Injection #: 1
injection Volume: 0.50 ul
Run Time:; 6.0 Minutes

Project Name:  SAPL_UNIT-I_AMCL_JULY-09

Acquired By: Systemn
Sample Set Name: ~ 080708_05
Acq. Method Set: PDA_METH_2A
Proc. Chnl. Descr.:  PDA 240.0 nm

7/9/2009 10:25:15 AMIST
7/9/2009 11:02:24 AM IST

Date Acquired:
Date Processed:

Column; Acquity UPLC BEH C8{2.1 x50mm,1.7u}
Column Temp:25°C

. 0
ke )LNH

Mabile Phase:A: Acetonitrile ‘l
Nbile Phase:B:0.025%Aq TFA NH,
Flow:0.5ml/min
Gradient programe:
T/%B:0.01/90,0.5/90,3/10,6/10 =
Diluent: ACN:Water(1:1) \_5
T - - _!
] & |
12001 7 |
‘ !
b 3
= 0.5&’ ‘
L |
- o Qe o ;
e ~ o@gg 22 = |
0,00+ i gi o oo o :
obo ok 1ho 150 200 25 300 35 o ak | seo  5&0 60D
Mnuies
RT Area | % Area RT Area | % Area
1 "1 8338 0.56 18 | 3.22 216‘1L 015
21192 1144 0.08
3 11.96|1449835| 98.05
4 1207 667 0.05
55 | 213 2656 0.18
6 |2.24 1380 0.09
T 235 3569 0.24
3 (2.5 8225 0.56
Lg 2.61 695| 0.05




& S EEOBRBED 3 2 5 =
- o B I G B BTy “«C © < o~
o [ S B A e (o B (o (e} < o5 o bl
O
>y
NH,
=
\_s
9|11
1.92 2.05
.01.00
foo /]
0.97 1.04
JL Jk M
o - | S P - == ) :
6 4 2 PPM
NMRB10I, DMSO. . USER: nmrBI1O1 -- DATE: Thu Sep 10 03:56:33 2009
L1F1: 500,133 Ii’Z: 1.000 SWI: 10331 OI°'1: 30830 PT81d; 32768
LEX: 7030 PW: 13,3 usee PD: 1.0 sce NA: 8 L0 Nuts - Spdata




MS Report
| File D:\EZXDATA\T46\09-09\CP-3819-081-08341.D

Tgt Mass (EZX): 274.00

Injection Date : 9 Sep 09 11:17 am +0800 Seq. Line : Q
Sample Name : CP-3819-081 Location : P2-D-04
Acg. Operator : LCMSAl02 Injy : 1
Spec. Reported : MS Integration Inj Volume : 1 ul O
Acqg. Method : C:\Chem32\1\METHODS\1-T46.M
‘ Analysis Method : C:\Chem32\1\METHODS\1-T46.M NH
| Sample Info : 274.00 NH,
| Method Info : Mobile Phase: A: water(0.05%TFA) B: ACN(0.05%TFA)
‘ Gradient: 5%-95% B in 1.4min
i Flow Rate: 2.2ml/min =
\ Column: SunFire C18,4.6*50mm, 3.5um N S
Oven Temperature: 50 C
‘ -
"ADCT A ELSD )
‘ mAu - &
| 20000 4
‘ 10000
{ | T - T
: 1 15 2 25 3 min*
mAU | 2
250
0
w S LR i w - 1
; 1 1.5 2 1B 3 min"
‘ mAU 2
‘ 200 o
I S '
| ; ——i —— i re = NN TN
| 0 0.5 1.5 2 25 3 mn
‘ MEDY TiIC. M8 Fiie ES-APIL Pos. Sean
i 400000 | &
200000 -
Y M e it bl = R e sl — = e R R T s ey "
0 1 _ 1.5 2 25 3 mn
ioin 275 M i Miass 274 +H Positive, EIC=274 7 2757
3 7
200000 — e
100000 = %
: O:| - e : et ”I””‘ s e -r!;if,_,__:’,—ll___{j!..‘ e ;'7”7 - ; . B =
| 0 0.5 1 1.5 2 2.8 3 min
Integration Resuits for ADC1 A ELSD
RetTim Width Area Height Area%
| s [ [ L S S | R ——ae [ |
1 .62 0.02 28461.57 27050. 88 1C0.00
Integration Results for DAD® A Sig=214 4 Ref=off
RetTim Width Area Height Area%
| === e e e | o= [==fim=mas |
1.62 0.01 554 .85 652.18 100.00
| Integration Results for DAD1T B, Sig=254 4 Ref=off
RetTim Width Area Height Area%

|
¥ 62 0.61 333.64 390. 67 100.00




<t ~NOM~NOST~~E—O [=] © T~ ~ = —
«© W M~ G <t N WO [e}] <t M o o 0
7 DO NN S OOON N S @ @D D I~
e P~~~ O© [Te] s - oo o
| ) | [ | 1)
Vb & i /
| A //f// \.‘ \\r'/
mag | | 1
0O
NH
NH,
s
\ S
|
|
4186
2.07 1'
1.02 | 1.05 201 ;
1(00 [ ) o2 | | 1/03 |
.03 . H
.; | |
) |
| | i ﬂ !l “ |‘ !"
A AR N ) ! A A J
1 | 1 | T ! T i i T I T I T I T T T T
10 8 6 4 2 0 PPM
NMRB 101, DMSO., USER: nmrB101 -- DATE: Thu Aug 27 09:46:32 2009
F1:500.133 SWI: 10331 OF1:3084.3 PTS1d: 32768
EX: ze30 PW: 13.5 usec PD: 1.0 sec NA: 8 LB: 0.0 ~ WinNuts - $pdata |




M5 Report

File D:\EZXDATA\T46\08-09\CP-0003507-109-06866.D

Tgt Mass (EZX): 258.00

Injection Date 27 Aug 09 7:36 pm +0800 Seq. Line 0
Sample Name CP-0003507-108 Location P2-E-04 |
Acq. Operator LCMSAlO0Z2 Inj 1
Spec. Reported MS Integration Inj Volume 3 1l
Acqg. Method C:\Chem32\1\METHODS\1-T46.M
Analysis Method C:\Chem32\1\METHODS\1-T46.M 0]
Sample Info 258.00
Method Info Mobile Phase: A: water (0.05%TFA) B: ACN(0.05%TFA) NH
Gradient: 5%-95% B in 1.4min NH
Flow Rate: 2.2ml/min 2
Column: SunFire C18,4.6*50mm, 3.5um
Oven Temperature: 50 C =
L o N
*ADCTA ELSD o
mAuE 2
40000
20000 -
b
= T T T T T T T = T T T T T T T T T
o 0.5 1 ) 15 2 25 3 min®
“‘DAD1 A, 8Big=214 4 Ref=off
mAU E
500 oo}
" I 5
f: = L T T T | T ‘ T T T = T ‘ T T ‘
0 05 1 15 2 25 3 min
*DAD1 B, Sig=254.4 Ref=off
mAU | k=
500 i
0 __ . | ‘ o= ‘ = ..I_ — —
L — —— : . . — b e
u 0 0.5 1 1.5 B 7 25 3 min
MSD1 TIC. MS File ES-API Pos, Scan Frag 70
400000 %
200000 -
0 —_— ————T T — — —
0 0.5 1 o __i 2 N 25 3 min
lon 259, MSD1 259 Target Mass 258 +H Positive, EIC=258 7.269.7
0
200000 - -
100000 2
04— == : e — = - e s i .
0 0.5 1 15 2 25 3 min
| Integration Results for ADC1 A ELSD
RetTim Width Area Height Area%
e e Bt [remmaemmremmm| me————e
L B i B9 T35 31 65311.74 100.00
Integration Results for DAD1 A, Sig=214 4 Ref=off
RetTim Width Area Height Area$%
| —===--- | === | = | i | S |
1.51 0.01 914 .60 6 97 . B2
2.12 Q.02 20.39 14.20 2.18
| Integration Results for DAD1 B, Sig=254 4 Ref=off
| RetTim Width Area Height Area%
e i | | (o i i i s i [ i |
i 0.01 698 .92 894 .47 100.00




SBF-MA1102-009
File.No.BOBO411A60

in

DMS0-de

iyt eyt
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D:VApr-11\080411J.Icd

Sample Name : SBF-MA1102-008
Vial No. 124
Sample 1D :IP 11040132
Injection Volume :5ul
Data File Name 1 080411J ked Q
Method File Name : sai.lem
Data Acquired 44872011 6:52:34 PM NH
Column : Eclipse XDB C18 (150 x 4,6mm,5um )
Mobile phase A : ACN _~_-NH>
Mobile phase B : 5mM NH40Ac |
Programme : T/B % : 0.01/90,3/90,10/10,20/10, S,
Fiow : 1.00m!
Diluent : ACN:WATER.
F
SBF-MA1102-009 DAApr-1 1108041 1J.lcd
mAU o
[ & |
] I! = !
200-] f ‘
J | |
100+ ‘| |
] s |
4 : 2 |
0| ‘.
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm .
J_Peak# I} Ret. Time ‘ Area | Height [ Area% {
[ 1 ] ?.854[ 2622|‘ 50?? 0.2141
'j 2] 10.277i 1208690i 260499 | 98.764|
3|\ 10.5[)7" 12500{ 24{}?! 1.021]
EE 263414] — 100.000]

i i

1PDA Multi 1



—

~— 1.863
1.741

_—— 1.678
— “1.557

4.23
| |
| [ 220
702 ‘ 208 |
2 ‘w Fob A
) i‘_ "J\' V"\ "‘I“I‘l f l
A WUV A it
I T T T I T T
2 0 PPM
USER: nmrB101 -- DATE: Thu Sep 03 08:48:53 2009
PTS1d: 32768

M~ o
5 S
(o3 un
| |
@]
NH
NH
>
| \ S
:
2.03
1.03 ." 1.01 &
100 [ [ ] oo / 1.86
“fgh 7 ¢
!
|
| re
. JUU L A
[T T T T T l T ] T T T T
10 6 4
NMRB101. DMSO
Fl1:500.133 SWI: 10331 | OF1:3084.4
LEX: zp30 PW:13.5 usec ‘_PD: 1.0 sec NA: 8

LB: 0.0

WinNuts - $pdata




MS Report
File D:\EZXDATA\T46\09-09\CP-0003507-116-07564.D Tgt Mass (EzX): 286.00
Injection Date 2 Sep 09 8:02 pm +0800 Seqg. Line 0
Sample Name CP-0003507-116 Lecation P1-F~07
Acq. Operator LCMsSAlO02 T 1
Spec. Reported MS Integration Inj Volume 5 ul
Acg. Method C:\Chem32\1\METHODS\1-T46.M 0O
Analysis Method C:\Chem32\1\METHODS\1-T46 .M |
Sample Info 286.00 NH
Method Info Mobile Phase: A: water (0.05%TFA) B: ACN(0.05%TFA) NH
Gradient: 5%-95% B in 1.4min 2
Flow Rate: 2.2ml/min
Column: SunFire Cl8,4.6*50mm,3.5um
Oven Temperature: 50 C \
*ADC1 A, ELSD - W
mAu —j g
40000 —
20000 =
IS — = T U— T gy
0 0.5 1 15 2 25 3 min
*DAD1 A Sig=214 4 Ref=off
mAU — 3
500 — § §
0 gl 8 o
T — A N PO S A S — | - LN EE I —
0 0.5 1 1.5 2 25 2 min*
| *DAD1 B, Sig=254,4 Ref=off
mAU g
250
0 | i | \ == I 1
— — i — : :
0 ) 05 1 1.5 2 25 & min?
MSD1 TIC, M8 File ES-API Pos, Scan, Frag 70
= P
400000 8
200000 = & 255 - g oo
0 0.5 i 1 1.5 2 2.5 s min
lon 287, MSD1 287, Target Mass 286 +H Positive, EIC=286,7:287 7
,% %
200000 | i
100000 -
0~ g : = : - ‘
0 0.5 1 1.5 2 2.8 3 min
Integration Results for ADC1 A, ELSD
RetTim Width Area Height Area%
R el e e o e i e |
1.66 .02 THSLT B 65010.40 100.00
Integration Results for DAD1 A, Sig=214,4 Ref=off
RetTim Width Area Height Area%
[-——==== | —=====-= [ e e 2 R | S [~em—mame I
1.40 0.01 919 13.863 1l B
1.65 0.01 808.79 1016.66 96.62
2.12 Ol 18.11 13.30 2.28
Integration Results for DAD1 B, Sig=254 4 Ref=off
RetTim Width Area Height Area%
[~ | i Jirrmemommem | et R
1.85 0.01 566..52 714.49 100.00
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S
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212 1.91 19 2.14
1.06? 1.091.06 / /
/00 il 2132
104 1.07
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10 8 6 4 2 PPM
I NMRB101. DMSO, USER: nmrBI01 -- DATE: Tue Oct 13 08:27:23 2009
\ F[: 500.133 |F2: 1.000 SWI: 10331 OF1:3084.5 PTS1d: 32768
! EX: zg30 PW: 13.5 usec PD: 1.0 sec NA: 8 LB: 0.0 Nuts - Spdata




M3 Report

File D:\EZXDATA\T46\10-09\CP-3819-115-11380.D

Tgt Mass (EZX): 284.00

Injection Date : 13 Oct 09 11:23 am +0800 Seq. Line : O
Sample Name z CP-3815~115 Location : P1-F-02
Acg. Operator : LCMSA102 Tng = 1
Spec. Reported : MS Integration Inj Volume : 2 ul
Acg. Method : C:\Chem32\1\METHODS\1-T46.M 0O
Analysis Method : C:\Chem32\1\METHODS\1-T46.M
Sample Info 284.00 NH
Method Info Mobile Phase: A: water (0.05%TFa) B: ACN(0.05%TFA) NH
Gradient: 5%-95% B in 1.4min 2
Flow Rate: 2.2ml/min
Column: SunFire C18,4.6*50mm, 3.5um =
Oven Temperature: 50 C \ |
. |
*ADC1 A ELSD - ]
mAu 8
50000
3 I T |
— . r—— : e — — . —
0 0.5 1 1.5 2 28 3 min
“DAD1 A. Sig=214 4 Ref=off
mAU ]
500 — %
= o
0%\ T T —— T = T "T, T T T T
0 05 1 1.5 2 75 min*
*DAD1 B, Sig=254,4 Ref=off -
mAU - '
0 .
T T T H T T T T T T I T | T T
0 05 1 15 2 25 3 min
MSD1 TIC. MS File ES-API. Pos, Scan. Frag. 70
| @
400000 — a9
200000 — PO
5 <
0 r— \ = T LA T [ - T I —
0 05 1 15 2 25 3 min
lon 285. MSD1 285.Target Mass 284 +H Positive, EIC=284 72857
&
& 2 8
< C
= == L d o o
o T ———— —_ 5 — = :
o] 05 1 15 2 25 ol min
Integration Results for ADC1 A, ELSD
RetTim Width Area Height Areah
[ s | i e e e e e e
1.62 0.02 128663.87 195955.95 100.00
Integration Results for DAD1 A, Sig=214.4 Ref=off
RetTim Width Area Height Area%
i [ === i | === e | S |
1.62 0.01 1266.7¢9 1407.42 97 .68
2.04 0.02 30.05 1%.26 2 .32
Integration Results for DAD1 B, Sig=254 4 Ref=off
RetTim Width Area . Height Area%
‘ ___________________________________________________
L. B2 0.01 1400.78 1554.51 100.00




SHFP-MALO10-005 in DMSO-d§
File.Ho.BO3D310A44

T ——

1 ] T T T T ‘ T T ¥ ] [ T T T [ !— T T T T | T E ™ ] T T T T E T T T T I T T T I | T T 1] ' T T T T { L T
i0 9 a 7 6 5 4 3 2 1 ppm
LTJ irl LF, L’.J L 1 L[_J L q lrJ 1 L|J
9,71 2.38 1.41 4.00 2.328
2.25 9.72 1.38 1.2 2.3)




SAMPLE

INFORMATION

‘Sample Type: Unknown

1 Vial: TAT
Injection #; 1

Injection Volurne:  2.50 ul
 Run Time: 5.0 Minutes

' Sample Name: SBF-MAT010-005 # IP10080032

Acguired By:
Sample Set Name:
Acq. Method Set: .
Proc. Chnl. Descr.:

Date Acquired:

Date Processed:
' Project Name:  SAPL_UNIT-1_AMCL_ALC-10_SEP-10

Coltmn Temp:25°C

Mobile Phase: Al Acetonitrile
Mobile Phase:B:0.025% Ag TFA
Flow:0.5ml/min

'Gradient programe:

i T/%B:0.01/90,0.5/90,3/10,6/10
’Diluent: ACNWater:{1:1)

Column: Acquity UPLC BEH C-18 {2.1 x560mm,1.7u}

System
0109810_02
PDA_METH 2A

PDA 254.0 nm
8/1/2010 5:56:13 PM1ET
9/1/2010 6:21:12 PM IST

TSR SO, .
- 7

0.60 - e N -
®
(42}
X ‘ H
:0.401_
v
=0 ]
0.20-]
| S L%E S
| S 0 S .
000 050 1.00 150 2,00 250 300 350 400 450 5.00 550 6.00
Minutes
RT | Area |% Area
112.00 4111 0.56
212377077611 96.12
31248 8042 1.09
4|2.59| 4423 060
513.08| 11882 1464



SBF-MA1201-097 in
File No.B020712BS6

DMSO-~-a6é

T ' | 1 1 T T [ T ‘ — 1 I"""*""l‘ i | P ok i B e e l T T !
10 9 7 & 5 4 3 2 1 ppm
F_‘_J I_' 1 l],,‘ L s | LT'I (] LI_J 1_IJ l_'_l
0.97 313 2.08 2.78 4,17
3.22 1.00 2.18 1.72




Bample Name: SBF-MA1201-097 # IP12070057

Viat: 2iE3
Injection Volume:  0.50 ul
Run Time: 6.0 Minutes

Project Name: SAPL_UNIT-2_AMCL_ALC-13_JUL-12

Acguired By:

Acq. Method Set;
Proc. Chnl. Descr.:
Date Acquired:

System
PDA_METH 2A

PDA 254.0 nm

7/2/2012 6:40:43 PM IST

[Column : Acquity BEH C-18 (50 x2.7Tmm, T.71,)

Column Temp : 25T

Mobile Phase A : Acetoniirile

Mobile Phase B : 0.025% TFA (Aqg)
Flow Rate : 0.50 mL/Min

Time/% B : 0.01/90,0.5/90,3/10,6/10.
Diluent : ACN : ACN-WATER (1:1)

AU

GO
PO

0.60+

0.40+

0.20-

NH,

0.00 i

Minutes

RT | Area { % Area

ey

1.82 13686 | 0.23

1.88 | 589771 | 99.77

¥ (it s el 7 1 A R VO T TN N0 S 1
0.00 0.50 1.00 1.50 2.00 2.50 * 3.60




SBF-MAL007-055 in

File

Ho.B300810A91

DHSO-ds

NH

N

NH,




RMATION

| SAMPLE [INFO
Sample Name: SBF-MA1007-055 # IP10081111
| Semple Type: Unknown
1 VMial: 2:B8
Injection #: 1
Injection Volume:  1.50 ul
Run Time: 8.0 Minutes

Project Name:  SAPL_UNIT-1_AMCL_ALC-10_AUG-10

Acquired By:
Sample Set Name:
Acqg. Method Set:
Proc. Chnl. Descr.:
Date Acquired:
Date Processed:

System

082610

PDA METH_T3

PDA 210.0 nm

8/27/2010 11:03:.04 PM IST
8/27/2010 11:18:26 PMIST

fCo[urnn:/f\c:qui’ty UPLC HSS T3{2.1x100mm,1.7u}
Column Temp:25°C

Mobile Phase:A; Acetonitrile
MobilePhase:B:0.025% Aqueous TFA

Flow. 0.3ml/min

Gradient programe: (@] NH,
T/%B:0.01/95,1/95,5/10,8/10.
Diluent: ACN Water (1:1) ~ J
— N / Sl i
0.80 - &
o
[a2]
i
0.60
0 40
i |
R=if
0.20
[9y!]
up'
: il
0.00 - Mg ~K\_\ |
R A P B B T T i ¥ R U | . PR
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Minutes
|- RT Area % Area
;1 2.952 2921 | 0.16
[2]2.989]1785791| 99.84]




SBF-MAL107-09%

in  DMSO-dé
NH

File No B120312B43
" .
() =
\_s
LJ \_j .___jlk_ﬁ
7Tn[11N|rnTTr?TPTﬂTTHTFTWTHTTPTTWTTnir
7.6 T.4 F.2 7.0 PPmM
il B Ly
0.97 2.05 1.01
0.95 1.01
I « [ {
4 I
R & fo o I | ”
7_"" T T T T ] T 'T_F"“T o T | T T T T | T T ‘I"“"I
10 9 8 7 6 b 4
v W b b - L !
04.95 1,01 1.83 1.01
1.04

-

Ppm



Sample Name: SBF-MA1107-095 # IP12030411 Acquired By: System

Vial: 2:B,1 Acq. Method Set:  PDA - METH_2A
Injection Volume: 1.00 ul Proc. Chnl. Descr.: PDA 254.0 nm
Run Time: 6.0 Minutes Date Acquired: 3/12/2012 4:01:31 PMIST

Project Name: SAPL_UNIT-2_AMCL_ALC-1 3_MAR-12

Coturnn - Acquity BEH C-18 (50 x2.1mm,1.7p,)
' Column Temp 25T
. Mobile Phase A © Acetonitrile
" Mobile Phase B : 0.025% TFA (Aq)

! Flow Rate : 0.50 mL/Min @)
. Time/% B : 0/90,0.5/90,3/10,6/10
Diluent : ACN:Water NH
. . Ny
1.20_;‘ ) WN = E\l ig
E ol
i D o |
1.0[}"; p @/ S
; \
0.80- S
g o.eof;
0.40-5
0.20—- o
] 3
©
0.00- ‘ T o
D (R sy T s e s s WM e i 1 =
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

RT | Area |% Area
1] 1.64 2314 { 0.21
21168 1750 | 0.16

L)

1.74 | 1098372 | 99.63
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NMRB101, DMSO -

F1: 500.133 |SW1: 10331 . _ OF1:3085.1 o PTS1d: 32768

_EX: zg30 PW: 13.5 usec PD: 1.0 sec NA: 8 LB: 0.0
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MS Report

File D:\EZXDATA\T46\11-09\CP-0003507-184-03923.D Tgt Mass (EZX): 315.00 ‘
Injection Date : 13 Nov 09 2:56 pm +0800 Seqg. Line : O
Sample Name : CP-0003507-184 Location P1-B-02
Acq. Operator : LCMSAL01 Tog @ A
Spec. Reported : MS Integration Inj Volume 3 ml
Acg. Method ¢ C:\Chem32\1\METHODS\1-T46.M &3
Analysis Method : C:\Chem32\1\METHODS\1-T46.M
Sample Info : 315.00 NH
Method Info : Mobile Phase: A: water (0.05%TFA) B: ACN(0.05%TFA) NH
Gradient: 5%-95% B in 1.4min - 2
Flow Rate: 2.3 ml/min
Column: SunFire C18,4.6%50mm,3.5um .
Oven Temperature: 50 C %
S
*ADC1 A, ELSD
mAUj g
400 -'! T
200~
L 7 g e = - T [ ® =%
0 05 1 TE 2 25 3 min’
‘DAD1 A, Sig=214.4 Ref=off
mAU - 5
250
OE' T = T T T T T T T T T T T ‘ T I T
| 0 0.5 1 1.5 2 2.5 3 min*
*"DAD1 B. Sig=254 4 Ref=off
MAU B
200 r
100
0 !
= T T T T T g T T f T T T m— T
I 0 0.5 ) 1 15 2 25 3 min*®
MSD1 TIC. MS File  ES-API. Pos, Scan. Frag: 70
1 2
100000 - 2
50000 - 8
0 — e S e : - -
0 . 0.5 1 15 2 2.5 3 min
len 316, MSD1 316, Target Mass 315 +H Positive, EIC=315.7'316.7
o uy
40000 | B
il g 3 58 B & 5@ 32f gag
U: 'f_ ¥ | v 2l o N"“‘}M! o oled | e oo
S T 7§ 1 FL— T =TT} = T ‘
0 05 1 1.5 & 2.5 3 min
Integration Results for ADC1 A, ELSD
RetTim Width Area Height Area%
i) il - B s e
1.37 0.02 745.87 518.96 100.00
Integration Results for DAD1 A, Sig=214.4 Ref=off
RetTim Width Area Height Area%
frmmes ] m—— [ === [ e [ e
Tw3W 0.02 1098.71 678.53 100.00
Integration Results for DAD1 B, Sig=254.4 Ref=off
RetTim Width Area Height Area%
el R e e et
1.37 002 538.81 334.76 100.00 ‘




S0F~HASD02-087 in OHSO-db
File.Ho.B091003A23

Varian S00HHz Unity INOVA
Date & Time:fFri Oct 9 12:58:50 IST 2009
Anaiysi: padma

g

d

i

Ak

S
w 1 T T T | T T 1 l'_}_' T T T T T T T T T T T T b T I'_l_
10 9 8 7 6 5
f— S T -
0.31 0.97 1.02 z.01
¢.95 2.00  1.00




Sample Name:
Vial:

Run Time:

Injection Volume:

SBF-MA9002-087 # IP0910248
1:A7

0.30 ul

6.0 Minutes

Project Name: SAPL_UNIT-1_AMCL_OCT-09

Acquired By:
Acg. Method Set:

Proc. Chnl. Descr.

Date Acquired;

Column
Column Temp
Mobile Phase A :

: Acquity BEH C-18 (50 x2.1mm, 1.7,
1 25°C

Acetonitrile

Mobile Phase B : 0.025% TFA (Aq)
Flow Rate : 0.50 mL/Min

Time/% B : 0/90,0.5/90,3/10,8/10
Diluent : ACN:Water (1:1)

o I .

0.157]

0.10+

AU

0.05+

0.00

111,678

System
PDA _METH_2A
- PDA254.0 nm
10/9/2009 11:25:26 AM ST

S

0.00

RT | Area

% Area

1] 144

012

1.68 217

0.74

2.37 | 1565357

98.98

243 400

0.25

2.64 51

0.36

@i | W] N

3.16

0.14

450 5,00

LS e R

6.00

e
5.50



SBF-MAL005-064 in DHEC -d6
Pile Ho.B020810AS

T ¥ H ¥ ¥ T 1 I T T T T T T 1 T T T ¥ T T T I T T T T I T T T T I T ¥ T T ‘r“l T N | i ¥ T T | T
9 8 7 6 5 4 3 2 1 ppm
L W ] (e L () vy Lt bl Ly
0.81 0.92 1.00 1,93 z2.02 0.76 2.03

0,79 2.01% 0.99 2.03 0.80 1.01 Z.24




INFORMATION

SAMPLE
Sample Narme: SBF-MA1005-084 # IP10080005
Sample Type: Unknown
Vial: 1:A6
Injection #: 1
injection Volume:  0.50 ul
Run Time: 6.0 Minutes

Acguired By:

Sample Set Name:

Acq. Method Set:

Proc. Chnl. Descr.:

Date Acguired:
Date Processed:

Project Name: SAPL_UNIT-1 _AMCL_ALC-10_AUG-10

Column: Acquity UPLC BEH C-18 {2.1 *50mm,1.7u}
Column Temp:25°C

Mobile Phase:A: Acetonitrile

Mobile Phase:B:0.025% Ag TFA

Flow:0.5mi/min

Gradient programe:

—/9%B:0.01/90,0.5/20,3/10,6/10 =
~~Diluent: ACN:Water:(1:1) < T -
L g o
s s T . R
b !
| ¢ ;
0.60*-‘ & |
0.40- l
e 5 |
< ! ‘
1
0.204 © |
1 o P
0.00‘_L s : NN— 4
T e 1k 2t 280 300 350 sto 4s0 00 ss0 600
Minutes
RT | Area |% Area
111.40 1282 0.17
— |2]2.01 1358 0.18
3(2.11 3583 0.49
412.20|732233| 99.16

System
080110_1

PDA_METH 2A

PDA 210.0 nm

8/2/2010 11:17:26 AM IST
8/2/2010 11:38:44 AM IST

o




SBF-MB9002-081 in DHSO-d6

File HO.BOB0709A34

Yarian S00MHz Unity
Oats & Time:Wed Jul
Analyst: Anji Karun

INovA
8 18:0%:38 IST 2009

7 6 5
L b L —
1.00 0.371.02 1,05 2.03
1.01  1.02.02 1.06




SAMPLE INFORMATION

Sample Name: SBF-MB9002-081 # [P0907262 Acquired By: System
Sample Type: Unknown Sample Set Name:  080709_03
Vial: 2D.4 Acqg. Method Set: PDA_METH 2A
Injection #: 1 Proc. Chnl. Descr.:  ppA 254.6 nm
[njectic_:n Volume: 0.50 L:I[ Date Acquired: 718/2009 6:00:55 PM IST
Run Time: 6.0 Minutes Date Processed: 7/8/2009 6:11:12 PM IST
Project Name:  SAPL_UNIT-L AMCL_JULY-09
Column: Acquity UPLC BEH C8{2.1 x50mm, 1.7} o
Column Temp:25°C J\
Mobile Phase:A: Acetonitrile T NH
Mobile Phase:B:0.025%Aq TFA H
Fiow.0.5ml/min NH;
Gradient programe:;
T/%B:0.01/90,0.5/90,3/10,6/10 -
Diluent: ACN:Water(1:1) \
S
]
]
1 o
] &
0.20- <+
=
Z )
0,10+
] o)
- [
; | =
0.00 \LL o '
000 05 100 180 200 260 | 3p0 sk 400 450 500 550 6o
Minutes

RT | Area |% Area
1.93 | 256238 | 99.47
21 2.5% 1357 0.53




SBF-¥MA1013-07% in DMSO-d6
File No:B0O60411A39

F
. _JL__G.___J T o= |
T ‘ T I | T I T T T T I T T I T T T T l T T : I j fdgnaaa | T T ' T T 1 1 I T T T T i T
8 7 6 5 4 3 2 4 ppm
l[JLIJ i_l_l Li ] 1_,_] 1|_| L..I_’ l—[—|
1.04 1.13 1.03 4.47




Sample Name:; SBF-MAT013-079 # IP11040085

Vial: 2:A.6
Injection Volume:  0.80 ul
Run Time: 8.0 Minutes

Project Name: SAPL_UNIT-1_AMCL_ALC-13_APR-11

Acquired By:

Acq. Method Set:
Proc. Chnl. Descr.:

Date Acquired:

System

PDA

_METH_2A

PDA254.0 nm

41712011 10:45:30 AM IST

Column : Acquity BEH C-18 (50 x2.1mm,1.7p.)
Column Temp :25C

Mobile Phase A : Acetonitrile

Mobile Phase B : 0.025% TFA (Aq)

Flow Rate : 0.50 mi/Min NH»
Timel% B : 0.01/20,0.5/90,3/10,6/10.
Diluent :ACN:WATER (1:1)
0.80- s =
060
5 ]
< 0_40_1:
0.20- =
Q=
] MLF
000 e ———— !
e e e St e b e b s P
0.00 0.50 1.00 150 2.00 250 300 3.50 400 4.50 5.00 550
Winutes

RT | Area |% Area
1]1.73 887 | 0.07
178 | 1141728 | 94.35
191 67546558

o

o




SBF-MA1201-040 in DMS0-d6
File No B300312B77

'F"""‘!""W" B E LR L e i M T Ea I

ST b
1:0D:99 1.00
2.022.98

i

el

A

L.01
2.02

R R .

5

EE]

PRpm



Vial:

Sample Name:

SBF-MA1201-040 # IP12031054

Fo2

Injection Volurne: 0.50 ul
Run Time:
Project Name; SAPL_UNIT-2_AMCL ALC-13 MAR-12

6.0 Minutes

Acquired By:
Acg. Method Set:

Proc. Chnl. Descr.:
Date Acquired:

System

PDA _METH_2A

PDA 254.0 nm
3/30/2012 4:25:02 PMIST

: Column Temp

| Mobile Phase B : 0.025% TFA {Aq)
! Flow Rate : 0.50 mL/Min
i Time/% B : 0/90,0.5/90,3/10,6/10

, Diluent : ACN:Water

: Acquity BEH C-18 (50 x2.1mm,1.744,)
2 25%
i Mobile Phase A : Acetoniirile

uw
; b
0.60+ E
]
040 e i
o
<
0.20-
] ol
& i
; S
‘ 4,_
0.00- il |
| A T N ! = N T N LT U IS IR TS L
0.00 0.50 1.00 1.50 00 2.50 3.00 3,50 4,00 4.50 5.00 5.50 6.0
Iinutes
RT | Area | % Area
1150 891 0.11
2| 1.55 | 774857 | 96.92
3[1.58] 2049037
41184 | 20752|2.60




SBF-MALOOS-054 in
File No.BlB0BLOALS

DMS0-dé

S

Gl AL ]
T T T
| | 1 f T T % \ \ [ | : '
8 7 5 5 4 3 2 it 8 ppm
L b — o
20 02 1.00 5.93
0.39%2 3.083 1.33 a2



Sample Name: SBF-MAT005-094 # IP10080671 Acquired By: System

| Vial 2:A7 Acg. Method Set:  PDA _METH_2A
! .
Injection Volume:  0.70 ul Proc. Chnl. Descr.: PDA 254.0 nm
Run Time: 6.0 Minutes Date Acguired:  8/18/2010 11:56:60 AM IST
Project Name: SAPL_UNIT-1_AMCL_ALC-13_AUG-10
‘Column  : Acquity BEHGC-18 (50 X2 1mmA.7p) " R
“Column Temp : 25°C JJ\
 Mobile Phase A : Acetonitrile C{\' NH
| Mobile Phase B : 0.025% TFA (Aq) NH,
Flow Rate : 0.50 mL/Min O
Time/% B : 0.01/90,0.5/90,3/10,6/10.
Diluent :ACN:WATER (1:1) O
: e A e e e e TITITR Y e B
;,')
080 it
060
-
* 040
020 |
g ¢lg 38 353
i b ED'; @m BH . Q
000 050 100 150 2.00 250 3.00 3.50 4.00 4.50 5.00 5.50 .00
Minutes

RT | Area | % Area
1,75 1084 | 0.10

.\)!A‘

1.87 | 1039928 | 98.04

1002 | 0.09

(5]
=%
@0
o=}

411.99 8608 | 0.82

51235 1028 1 0.10

6| 257 10098 | 0.10

71290 36711035

a1 3.06 41731 0.39




©8BF-MA1202-075 in DMSC-dé

D20 EXG
File..NQ.300712B40
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LCMS REPORT

Sample Information

Sample Name : SBF-MA1202-075

Date Acquired 273172012 9:55:32 PM

Data File 13107121 59.]cd

Method File ¢ lems.lem

Tuning File :D:\Data\Tuning Files\Tuning-ESI-210209-01 let
[Description] : Column X-Bridge C18 (50 X3.0mm,3.5um)

Mobile Phase : A :5mM NH40Ac;B: ACN

T/B% :0.01/10,0.5/10,4/90,8/90 O

Flow : 0.8ml / min.(Gradient) JJ\
NH

)
Chromatogram N H )

SBF-MA1202-075 DADataJULY-201 2LCMS 310

u¥
3000000 | Fg RS
3 :‘ |
2000000-] M =2
1000000}
g W |
T T A _ )
] . i . : : ; e IPDA Mutti |
0 1 2 4 5 6 7 b
min
I PDA Multi |/ 210nm dnm
MS Spectrum Graph
Ret. Time:2.233-2.333
Polarity ; Pos, Base Peak m/z: 212.1
] 212.1
] 2993
j 186.1
J ‘ ! 3543
|;
j 271.0
| 122 1500 [ 241 | 13193 s
L Ll L bl Bl g 1 u‘i“‘ ST A P
100 150 200 250 300 350 400 450 500 550
iz
Ret. Time:2,467-2.533
Polarnity : Pos, Base Peak m/z: 2832 %
e Wi
IS
-
100 2‘8"‘13»}‘,."9 o
i3
] 212.0 t |
d 3243 i
T I ’ "E'-i'-l*i“‘ﬂ ) 4"‘|"1-"“i
100 150 200 250 300 350 400 450 500 550
m/z
PeakTable
PDA Ch1 210nm 4nm
‘ Pealcf Ret. Time Area Area %
| i 1.926 363146 1.567
T e 413241 1.783
3 2,456 22153800 95.608
4 2616 241373 1.042
Total 23171560 100.000




SBF-MAL1013-0852
File No:B060511B36

in

DMSO-D6




Sample Name: SBF-MA1013-092 # 1P11050136

Viat; 1:.D0,2
injection Volume:  2.00 ul
Run Time: 6.0 Minutes

Project Name: SAPL_UNIT-2_AMCL_ALC-13_MAY-11

Acquired By:
Acq. Method Set:

Prac. Chnl. Descr.:
Date Acquired:

System
PDA _METH 2A
PDA 254.0 nm

51512011 6:07:24 PMIST

[ Column : Acquity BEH C-18 (50 x2.1mm,1.7p,)
_ Column Temp :25°C
Mobile Phase A : Acetonifrile

*

@]
o

Mobile Phase B : 0.025% TFA (Aq) NI
Flow Rate : 0.50 mL/Min 4
Timei% B : 0.01/90,0.5/90,3/10,6/10.
Diluent :ACN:WATER (1:1) 0 =
- = -—— B N. = y
b
T (<2} i
= C? 14
030 <« }
] %
o 0:20-
L
010
%
0.00- — ELEE;
0.00 0.50 1,00 150 200 250 300 350 400 450 500 550 6.00
Minutes
RT | Area | % Area
1| 1.31 | 660335 [ 98.89
2|150| 6674 1.00
alas7| 742|011




DMS0O-d6

in

SBF-MAL1105-065

File.No.160811B50
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Sample Name; SBF-MA1105-065 # iP11080462 Acquired By:
Vial: 2:D,3 Acg. Method Set:
Injection Volume: 1.00 ul Proc. Chnl, Descr.;

Run Time: 6.0 Minutes Date Acquired:
Project Name: SAPL-UNIT-2_AMCL_ALC-13_AUG-11

System

PDA_METH _2A

PDA254.0 nm
8/16/2011 4:41:25 BPM IST

¢ Column - Acquity BEH C-18 (50 x2.1mm,1.7p,)
Column Temp ;28 C

i Mobile Phase A : Acetonitrile

! Mobile Phase B : 0.025% TFA (Aqg)

Flow Rate : 0.50 mL/Min

Time/% B : 0.01/90,0.5/90,3/10,6/10.

Diluent : ACN : Water

ALD0E
[=riv iy

¢

)J\ NH

=
:%2.119

1 O T 0 i T i [ T [ B 1 [ 1 T 1 | ' r [ L
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

RT | Avea | % Area
2.00 | 537122 | 95.49
21212 25385 | 4.51

s

4.50



DMSO-d6

in

SBF-MA1108-070

File.No.0102128118
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ppm
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Sample Name: SBF-MA1108-070 # IP12020022 Acquired By: System

Vial: 1:B,6 Acq. Method Set:  PDA_METH 2A
Injection Volume: 0.50 wi Proc. Chnl. Descr.: PDA254.0 nm
Run Time: 6.0 Minutes Date Acquired; 2/1/2012 2:561:09 PM IST

Project Name: SAPL_UNIT-2_AMCL._ALC-13_FEB-12

Column :Acqbi_ty"é_éﬁam_féb—_ﬁﬁ mm1 7;1) 0
: Column Temp : 25T )J\
: Mobile Phase A : Acetonitrile N NH
Mobile Phase B : 0.025% TFA (Aq) O
| Flow Rate : 0.50 mL/Min /U\
! Time/% B : 0/90,0.5/90,3/10,6/10 N
' Diluent : ACN:Water H
T < s e e A S = RS T _iSEEEpmmme . ey s
uh \ 5
ol
. g
0.60 b
o 040+
%
|
0.20---%
X
2
0.00? L.*;
0.00 © 050 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50

RT | Area | % Area
1.93 | 844374 | 99.43
20197} 4874|057

-




SBF-MA1201-020
File.No.230212B30

in

DMSC-de

10 ) 8




Sample Name: SBF-MA1201-020 # (P12020802

Vial: 1:C,2
Injection Volume:  0.80 ul
Run Time: 6.0 Minutes

Project Name: SAPL_UNIT-2_AMCL_ALC-13_FEB-12

Acquired By:

Acq. Methad Set:  PDA_METH_2A

Proc. Chnl. Descr.: PDA254.0 nm
Date Acquired: 202312012 2:12:31 PM IST

System

Column  :Acquity BEHC-18 (50 @ 1mmA.7,)

Column Temp : 25T

- Mobile Phase A : Acetonitrile
Mobile Phase B : 0.025% TFA (Aq)
Flow Rate : 0.50 mL/Min

' Time/% B : 0/90,0.5/90,3/10,6/10
Diluent ;: ACN:Water

] S
0.80- i
5
0.60-
g !
< 040
4
0.20-
] 2 & B
! | ©
oo i g
e e R s e — R T e LT S st e i T LI A T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.0
Mnutes

RT | Area | % Area
1.69| 2550 | 030

1.75 | 843031 | 99.05

1871 4020|047

- N N B N X S

2.87 15851 | 0.18




SBF-MA1109-088 in DMSC-ds

File.No.310312B34
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Sample Name; SBF-MA1109-088 # 1P12031078 Baquired By System

Vial: 1:B.1 Acq. Method Set:  PDA _METH_2A
Injection Volume:  0.80 ul Proc. Chnl. Descr.: PDA254.0 nm
Run Time: 6.0 Minutes Date Acquired: 3/31/2012 11:05:03 AM IST

Project Name: SAPL_UNIT-2_AMCL_ALC-13_MAR-~12

. Column : Acquity BEH C-18 (50 x2.1mm,1.7,) 0
. Column Temp : 25T J\
' Mobile Phase A : Acetonilrile N
' Mobile Phase B ; 0.025% TFA(Ag)
Flow Rate : 0.50 mL/Min Off/

. Time/% B : 0/90,0.5/90,3/10,6/10
' Diluent ; ACN:Water

060 -

Q
P
& l"“-«.
0.50 T
040
Z030°
0.20-
010 oy § ©
: e I
; -
0.00-: Ak e
P L S i N AT s B G s Al T T L T T = i
0.00 0.50 1.00 1.50 2.00 250 2.00 3.50 4.00 450 5.00
Mnules
RT | Area | % Area
11486| 1617|028
2| 1.72 | 567565 | 98.04
3|184| 6712|176
4|1.86| 2076|036
5[225| 945|046




DMSO-d6

in

SBF-MA1106-036RC

O
NJ\NH

File.No.141111B14
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Sample Name: SBF-MA1106-036RC # IP11110554  Acq. Method Set:  PDA _METH_2A

Vial: 1A6 y Proc. Chnl. Descr.: PDA 210.0 nm
Injection Volume:  0.50 ul Date Acquired: 11/14/2011 1:33:18 PMIST
Run Time: 5.0 Minutes

Project Name: SAPL_UNIT-2_AMCL_ALC-13_NOV-11

[ Column : Acquity BEH C-18 (50 x2.1mm,1.7p,) @)
Column Temp :28 7T )J\
Mobile Phase A : Acetonilrile ;
Mobile Phase B : 0.025% TFA (Aq) N NH
| Flow Rate : 0.50 mL/Min NH»
Time/% B : 0.01/90,0.5/90,3/10,6/10.
Diluent : ACN : Water

200

e

1,50
% 1007

0.60-|

o
] &

N

0.00 .

T T g B e B T s e P e
0.00 0.50 .00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50

Mnutes

RT | Area | % Area
1)231 4062 | 0.11

2| 2.35 | 3540431 | 99,06

312580 29408 | 0.82




SBF-MALLl0S-001 in

File No.

BO1lllliBi08

DH80-ds

Pt Lleed
2.944 .15
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Sample Name: SBF-MA1109-001 # 1P11110037

Vial: 2:D,1
Injection Volume: 0.70 ul
Run Time: 6.0 Minutes

Project Name: SAPL_UNIT-2_AMCL_ALC-13 _NOV-11

Acg. Method Set:  PDA _METH_2A

PDA 25480 nm
11/1/2011 3:55:13 PM IST

Proc. Chnl. Desecr.:

Date Acquired:

Column
Column Temp :28C
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3. Protocol for HDAC inhibition assay (microfluidic lab-on-a-chip assay)

All HDACs were purchased from BPS Bioscience. The substrates, Broad Substrate A,
and Broad Substrate B, were synthesized in house. All the other reagents purchased from
Sigma. Caliper EZ reader II system was used to collect all data.

HDAC inhibition assays:

Compounds were tested in duplicate in a 12-point dose curve with 3-fold serial dilution
starting from 33.33 uM.

Purified HDACs were incubated with 2 uM carboxyfluorescein (FAM)-labeled acetylated
or trifluoroacetylated peptide substrate (Broad Substrate A and B respectively) and test
compound for 60 min at room temperature, in HDAC assay buffer that contained 50 mM
HEPES (pH 7.4), 100 mM KCI, 0.01% BSA and 0.001% Tween-20. Reactions were
terminated by the addition of the known pan HDAC inhibitor LBH -589 (panobinostat)
with a final concentration of 1.5uM. Substrate and product were separated
electrophoretically and fluorescence intensity in the substrate and product peaks was
determined and analyzed by Labchip EZ Reader. The reactions were performed in
duplicate for each sample. ICsy values were automatically calculated by Origion8 using 4
Parameter Logistic Model. The percent inhibition was plotted against the compound
concentration, and the IC50 value was determined from the logistic dose-response curve
fitting by Origin 8.0 software. (Madan Katragadda, Paola Magotti, Georgia Sfyroera, and
John D. Lambris, J. Med. Chem. 2006, 49, 4616-4622).

Binding Kinetic Measurements.

Slow, tight-binding kinetics of BRD6688 and BRD4884 with HDACs 1, 2, and 3 were
evaluated by the progress curves in inhibition and dilution experiments. To determine the
mechanism and associated kinetic values, a series of progress curves of HDACs 1, 2 or 3
inhibition were generated in the presence of BRD6688 or BRD4884 at different
concentrations. Kinetic reactions were assembled in microtiter plate wells by adding
HDAC enzymes into separate reaction mixtures containing fluorophore conjugated Broad
Substrate A and the inhibitors. Plates were immediately placed into a LabChip EZ
Reader whereby the wells were sampled periodically throughout a 3-hour reaction period.
The fluorescent product and substrate were separated and monitored on the Caliper
microfluidic instrument. The conversion of substrate was calculated with Caliper
software. The progress curves in the presence of increasing inhibitor concentrations were
analyzed with a nonlinear regression program in Origin 8.5 to the integrated rate equation
for slow-binding inhibitors (Eq.1). The on-rates were derived from linear fitting of first-
order rate constant kq,s against the inhibitor concentrations (Eq.2).

The off-rates of BRD6688 and BRD4884 were determined from a dilution experiment.
HDACs were incubated with BRD6688 or BRD4884 at saturated concentration (>10 fold
IC50) for 1 hour to reach fully inhibition. The reaction was initiated by diluting the
enzyme-inhibitor complex (100 fold) into reaction buffer. HDAC-diluted samples were



measured continuously over a 4-hour period. The recovery of activity of the diluted
samples reflects the dissociation of inhibitor to generate the active enzyme species. The
HDAC inhibitor off-rates of the dissociation reaction were calculated by measuring
HDAC activity of the inhibitor-preincubated HDAC compared to the non-preincubated
control using eq.1 and eq2. The reciprocal of the rate constant for dissociation of the
inhibitor-HDAC complex (kos) is residence time, which can be used to quantify the
lifetime of the drug—target interaction.

I:F:I = Vit + (Vﬂ - Vs)(1 - Exp(_kubst))fknbs (Eq. 1)

koo = k_i + ki[11/(1 + [ST/K,,) (Eqg.2)
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4. Supplemental Table 1: HDAC inhibitors’ 1C50s for HDACs 1-9

HDAC Isoform Inhibition

IC50 (uM)?
Compound HDAC1 HDAC2 HDAC3 HDAC4 HDAC5 HDAC6 HDAC7 HDAC8 HDAC9
LBH 0.001 0.002 0.002 0.373 0.092 0.002 2.83 0.231 2.68
+0.000005 +0.0001 +£0.0002 +0.037 +0.021 +£0.0001 +0.135 +0.003 +0.364
SAHA 0.004 0.011 0.003 >33.33 8.75 0.002 >33.33 1.02 >33.33
+0.0001 +0.0005 +0.0005 +1.80 +0.0002 +0.187

(0]
(0] NH
Cl-994 0.041 0.147 Dlesie >33.33 >33.33 >33.33 >33.33 >33.33 >33.33
)J\N ©/NH2 +0.012 +0.066 +0.018
H

NH.
BRD6688 20021 0100 1148 = .54 3333 13333 »3333 >3333 >3333
+0.013 +0.048 +2.54

)
op
0 NH
BRD4884 20029 0062 109 555 3333 ,3333 »3333 >33.33 >33.33
+0.012 +0.031 +0.38
e

#Values are the mean of two experiments. Data are shown as IC50 values in pM =+ standard deviation. Compounds
were tested in duplicate in a 12-point dose curve with 3-fold serial dilution starting from 33.33 uM.




5. Supplemental Table 2: Kinetic parameters for BRD4884 and BRD6688

HDAC1 HDAC2 HDAC3
Kinetic Parameters Summary Kon Kot Tis2 K; Kon Kot Tis2 K; Kon Kot Ti2 K;
(mint.uMm?)  (min?) (min) (1M) (mint.um?) (min™) (min) (M) (mint.um?) (min™) (min) (M)
(0]
N NH
BRD6688 NH, 0.185 0.01065 65 0.058 0.00895 0.00182 381 0.203 0.00028 0.0025 280 8.93
S
N~
o
NH
0 NH,
BRD4884 0.0345 20 0.084 0.014 0.00485 143 0.346 0.0013 0.0027 260 2.08

Q 0.41




6. Supplemental Figure 1: C57BL/6 Mice Brain Pharmacokinetics
following single dose of BRD4884 (10 mg/kg) or BRD6688 (10 mg/kg)
by intraperitoneal administration.

C57BL/6 Mice Brain Pharmacokinetics Following
Single Dose Intraperitoneal Administration
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7. Supplemental Figure 2. Kinetic selectivity for HDAC2 (BRD4884,
BRD6688)
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8. Supplemental Table 3. In vitro pharmacology: binding and enzyme
assays; hERG.

Target % Inhibition at 10 uM*

Dopamine transporter (h)

21%
antagonist radioligand 0
5-HTg (h
>HTs(h) 16%
agonist radioligand
CBy (h
() 15
BRD6638 agonist radioligand
Norepinphrine transporter 15%
5-HTg(h
2a(h) ™
agonist radioligand
hERG (aut ted patch-
(automated patc 8.3%
clamp)
hERG (automated patch-
BRD4884 ( P -0.40%

clamp)

* No hits >25% at 10 uM. Top 5 hits shown. Screen included
transmembrane and soluble receptors, ion channels and monoamine

transporters (dopaminergic, kinases, GPCR, etc...).
In vitro pharmacology, binding assay list:
A1(h) (agonist radioligand)

A2A(h) (agonist radioligand)

A3(h) (agonist radioligand)

alphal (antagonist radioligand)

alpha2 (antagonist radioligand)

beta2(h) (agonist radioligand)

betal(h) (agonist radioligand)

ATI1(h) (antagonist radioligand)

BZD (central) (agonist radioligand)
B2(h) (agonist radioligand)

CBI1(h) (agonist radioligand)

CCK1(h) (CCKA) (agonist radioligand)
D1(h) (antagonist radioligand)

D2S(h) (agonist radioligand)




ETA(h) (agonist radioligand)
GABA(non-selective) (agonist radioligand)
GAL2(h) (agonist radioligand)

CXCR2 (IL-8B) (h) (agonist radioligand)
CCR1(h) (agonist radioligand)

H1(h) (antagonist radioligand)

H2(h) (antagonist radioligand)

MC4(h) (agonist radioligand)

MT1 (ML1A) (h) (agonist radioligand)

M1(h) (antagonist radioligand)

M2(h) (antagonist radioligand)

M3(h) (antagonist radioligand)

NK2(h) (agonist radioligand)

NK3(h) (antagonist radioligand)

Y1(h) (agonist radioligand)

Y2(h) (agonist radioligand)

NTS1 (NT1) (h) (agonist radioligand)

delta2 (DOP) (h) (agonist radioligand)

kappa (KOP) (h) (agonist radioligand)

mu (MOP) (h) (agonist radioligand)

NOP (ORL1) (h) (agonist radioligand)

EP4(h) (agonist radioligand)

5-HT1A(h) (agonist radioligand)

5-HT1B(h) (antagonist radioligand)

5-HT2A(h) (antagonist radioligand)

5-HT2B(h) (agonist radioligand)

5-HT3(h) (antagonist radioligand)

5-HT5a(h) (agonist radioligand)

5-HT6(h) (agonist radioligand)

5-HT7(h) (agonist radioligand)

sst (non-selective) (h) (agonist radioligand)
VPACI1 (VIP1) (h) (agonist radioligand)

Vla(h) (agonist radioligand)

Ca2+- L (verapamil site) (phenylalkylamine) (antagonist radioligand)
Kv channel (antagonist radioligand)

SKCa channel (antagonist radioligand)

Na+ channel Na+- site 2 (antagonist radioligand)
CI- channel (GABA-gated) (antagonist radioligand)
norepinephrine transporter(h) (antagonist radioligand)
dopamine transporter(h) (antagonist radioligand)
5-HT transporter (antagonist radioligand)



9. Pharmacokinetic studies

Twelve male C57BL/6 mice were weighed and administered intraperitoneally with a dose
of test compound solution formulation. The dosing volume administered for the
intraperitoneal route was at 10 mL/kg. Blood samples (approximately 60 uL) were
collected from retro-orbital plexus of each mouse under light isoflurane anesthesia at
0.08, 0.5, 1, 2, 4, and 8 hr. Following the collection of blood, plasma was also harvested
by centrifugation and stored at -70°C until analysis. After collection of plasma, the
animals were euthanized and brain and CSF samples were isolated at 0.08, 0.5, 1, 2, 4,
and 8 hr. Tissue samples (brain) were homogenized using ice-cold phosphate buffer
saline (pH 7.4) and homogenates were stored below -70°C until analysis. Total
homogenate volume was three times the tissue weight. Concentrations of test compound
in mouse plasma and brain samples were determined by LC-MS/MS method.

Identical extraction procedures were used for the plasma/brain homogenate study samples
and the spiked plasma calibration standards: A 25 pL sample of either study sample
(plasma/brain) or spiked calibration standard was added to individual pre-labeled micro-
centrifuge tubes. A volume of 100 puL of IS (antipyrine, 500 ng/mL) prepared in
acetonitrile was then added to the micro-centrifuge tubes, except in a sample used as a
negative control where only acetonitrile was added and vortexed for 5 minutes. Samples
were centrifuged for 20 minutes at the speed of 4000 rpm at 4°C. Following
centrifugation, 100 pL of the supernatant was sampled from each centrifuge tube and
transferred into insert vials. These vials remained within the auto-sampler for the
LC/MS/MS analysis. Standards used for calibration were prepared by spiking 10 uL of
the test compound in 190 pL of control (used as a negative control) mouse plasma/ brain
homogenate.

The plasma and brain concentration-time data of test compound was provided for data
analysis. The plasma and brain concentration-time data was then used for the
pharmacokinetic  analysis. Non-Compartmental-Analysis module in Phoenix®
WinNonlin® (Version 6.3) was used to assess the pharmacokinetic parameters. Peak
plasma concentrations (Cmax) and time for the peak plasma concentrations (Tmax) were
the observed values. The areas under the concentration time curve (AUClast and
AUCinf) were calculated by linear trapezoidal rule. The terminal elimination rate
constant, ke was determined by regression analysis of the linear terminal portion of the
log plasma concentration-time curve.



10. Target Engagement Simulations

Simulated pharmacokinetic profiles of the brain-specific, free inhibitor concentration
were prepared based on the parameters obtained using non-compartmental
pharmacokinetic modeling (See Supplemental Figure 1) and visual inspection to ensure
goodness of fit to the experimental data. The density of brain homogenate was assumed
to be 1 to facilitate conversion of brain concentrations to umol/L. Intracellular
concentrations were assumed to in rapid equilibrium with and equal to the unbound brain
homogenate fraction. The simulated pharmacokinetic profiles were then used to calculate
the intracellular enzyme species according to Scheme I, through a system of differential
equations (Eq 1-4). The system was assumed to be in rapid equilibrium between E and
ES, while the inhibition complex EI was driven by the rate constants K,, and Ky,
respectively (Eq 4). Total enzyme concentration (Ey) was fixed over the course of all
simulations and the intracellular enzyme concentration was estimated using isoform—
specific relative protein amounts determined in brain tissue (Wang et al., 2013) and a
total protein concentration of 300 mg/mL (Albe et al., 1990) ([HDAC1] = 0.57 uM,
[HDAC2] = 0.74 uM, [HDAC3] = 2.0 uM). Since the specific substrate concentrations
and K, values for each isoform are undefined, these values were assumed to be
equivalent ([S]/Ky, = 1). The kinetic parameters Kon, Kot Were obtained from in vitro
activity assessments (Supplemental Table 2). Target engagement was determined as the
fraction of the inhibited species relative to the total enzyme concentration (Eq 5) and
plotted as a function of time.

Km
E+S =—ES
+
|

kon ” koff

El

Scheme I.
[Eo] = [Elre + [ET] (1)
ﬁ =[|FE . [S]/ Km 2
dr [ ]RE (1+ [5]/Km) ( )
dE
o [Elre — [ES] 3)
dEI
Ezkon'[E]'[I]_koff'[El] 4)
ouTE = 1.
%TE (o] 100 (5)

where:

[Elre = Concentration of free enzyme in rapid equilibrium with substrate

[Eo] = Total enzyme concentration

[EI] = Slow binding inhibitor:enzyme complex

[ES] = Enzyme:Substrate complex, in rapid equilibrium with free enzyme

1] = Inhibitor concentration

[S] = Concentration of substrate

K = Michaelis constant of substrate binding



Kon = Inhibitor binding rate constant

Kofr = Enzyme:inhibitor slow binding complex dissociation rate constant
TE = Target engagement level
Parameter BRD4884 BRD6688
Biochemical Parameters
HDACI HDAC2 | HDAC3 | HDAC1 | HDAC2 | HDACS3
[S] (LM) 50 50 50 50 50 50
Ky (UM) 50 50 50 50 50 50
[E]o (UM)* 0.56 0.74 2.0 0.56 0.74 2.0
Koo (M hHP 24.6 0.84 0.078 11.1 0.537 0.017
Kotr (h™)° 2.07 0.291 0.162 | 0.021 0.100 11.5
Pharmacokinetic Parameters (10mg/kg i.p.)
fu 0.06 0.54
ka (absorption 6.0 6.0
rate, h')°
Clearance t,, 0.213 0.462
(h)°
V4 (L/kg)° 1.9 2.5
F 1.0 1.0

4Calculated using total HDAC isoform protein concentrations in brain (Wang et al, Epigenetics,

(2013), 8, 756-764) and total cellular protein concentration of 300mg/mL (Albe et al, J.

Theoretical Biol., (1990), 143, 163-95). *From Supplemental Table 2. “Calculated from fitting
data in Supplemental Figure 1.




11.Molecular Modeling and Docking

In order to determine the pose of compound 3, subunit A of the crystal structure
deposited to the PDB by Bressi et al. (accession code 3MAX) was used as a starting point
to construct a docking grid. The structure was protonated with histidines 145 and 146
protonated at the delta position and histidine 183 protonated at the epsilon position. The
grid was prepared using Schrodinger Glide 6.0 with default parameters (25A3 bounding
box, 10 A3 center of mass box, no constraints) and centered on the crystal ligand (LXX).
Neutral hydroxamic acid, compound 3, was then docked using Glide XP with enhanced
planarity for conjugated pi groups and post-docking minimization. A reasonable pose
was returned with a docking score of -9.6 with Zn-N and Zn-O distances of 2.40 and
2.21A respectively. Hydrogen bonding geometries of the dashed hydrogen bonds in
Figure 1 of the text are: NHis145 — HNligand,NH, d= 1.95A Cy-Ne-HNH,=137° NNH,-
HNH,-Ne=136° , NHis146 - HNligand,NH, d=2.42 A Cy-Ne-HNH,=133° NNH,-HNH,-
Ne =127°, OGly154-HNligand,amide d= 1.8 A CGly54-OGly54-HNligand,amide=138°,
Nligand,amide-Hligand,amide-OGly154=153°. Tyr308 did not have an ideal hydrogen
bonding geometry with an amide carbonyl to Tyr OH (Cligand,amide-Oligand,amide-
HTyr3080H) angle of 79°. Electrostatic maps were produced using the pdb2pqr and
APBS tools web server (http://nbcr-222.ucsd.edu/pdb2pqr 1.8/) with the PARSE force
field and visualized in PyMol using the APBS plugin 2.1.

Dolinsky TJ, Czodrowski P, Li H, Nielsen JE, Jensen JH, Klebe G, Baker NA.
PDB2PQR: expanding and upgrading automated preparation of biomolecular structures
for molecular simulations. Nucleic Acids Research 2007; 35 (suppl 2): W522-W525.

Dolinsky TJ, Nielsen JE, McCammon JA, Baker NA. PDB2PQR: an automated pipeline
for the setup, execution, and analysis of Poisson-Boltzmann electrostatics calculations.
Nucleic Acids Research 2004; 32:W665-W667.

Baker NA, Sept D, Joseph S, Holst MJ, McCammon JA. Electrostatics of nanosystems:
application to microtubules and the ribosome. Proceedings of the National Academy of
Sciences USA 2001; 98:10037-10041.

MG Lerner and HA Carlson. APBS plugin for PyMOL, 2006, University of Michigan,
Ann Arbor.

Friesner RA, Murphy RB, Repasky MP, Frye LL, Greenwood JR, Halgren TA,
Sanschagrin PC, Mainz, DT. Extra Precision Glide: Docking and Scoring Incorporating a
Model of Hydrophobic Enclosure for Protein-Ligand Complexes, Journal of Medicinal
Chemistry 2006; 49: 6177-6196

Small-Molecule Drug Discovery Suite 2013-2: Glide, version 6.0, Schrodinger, LLC,
New York, NY, 2013.



12.Neuronal Histone Acetylation Assays

Measurements of increases in neuronal histone acetylation in mouse forebrain primary
neuronal cultures induced by HDAC inhibitor compounds was performed exactly as
described in Fass et al., (2013). On the 13" day after generating the cultures, cells were
treated for 24 hours with compounds at 10 pM. Cells were fixed with formaldehyde,
stained with antibodies to acetyl-histone H3, lysine 9 (AcH3K9), or acetyl-histone H4,
lysine 12 (AcH4K12), and green fluorescent secondary antibodies, and cellular
fluorescence signals were quantitated with an Acumen microcytometer. To determine the
efficacy of HDAC inhibitor compounds, we calculated the percentage of compound-
treated cells with a fluorescence signal above a baseline threshold established in vehicle
(DMSO)-treated cells.

References:

Fass D.M., Reis S.A., Ghosh B., Hennig K.M., Joseph N.F., Zhao W.N., Nieland T.J.,
Guan J.S., Kuhnle C.E., Tang W., Barker D.D., Mazitschek R., Schreiber S.L., Tsai L.H.,
Haggarty S.J. Crebinostat: a novel cognitive enhancer that inhibits histone deacetylase
activity and modulates chromatin-mediated neuroplasticity. Neuropharmacology 2013;
64:81-96.



13. Fear conditioning tests

a. CK-p25 Induction

Mice at 3 months of age, CK-p25 male mice were induced for 6 weeks to obtain
forebrain-specific expression of p25 (Cruz et al., 2003). Littermates lacking p25
were used as controls. All mice were heterozygous for their respective genes.

b. Administration of HDAC inhibitors

BRD6688 and BRD4884 were dissolved in DMSO (5% of the total resultant solution)
and then diluted in 30% Cremophor/65% in physiological saline (ddH,O containing 0.9%
NaCl (Sigma)), for a final dosage solution of 1 mg/kg and 10 mg/kg, respectively.
Vehicle solutions consisted of the abovementioned solution without the compounds.
Solutions were prepared immediately before injection and administered daily via
intraperitoneal injection for a period of 10 days prior to behaviour.

c. Context-dependent fear conditioning

Training consisted of habituating the mice to the conditioning box (TSE Systems) for a
period of 3 mins, which was followed by a foot shock (2 s; 0.8 mA; constant current).
The shock was repeated 30 s later and the mice were allowed to remain in the box for an
additional 15 s. To assess associative learning, a long-term memory test was performed
24 h later by re-exposing the mice for 3 mins to the conditioning context, while
measuring freezing behaviour'.

d. Immunohistochemistry:

Immunohistochemistry was performed essentially as described in previous reports (Graff
et al, 2012; Graff et al. 2014). Coronal brain slices (40 pm thickness) were permeabilized
with 0.1% Triton X-100, blocked and incubated overnight with 0.3% Triton X-100/10%
fetal bovine serum in 1x PBS containing AcH2K12 (Abcam) and visualized with a
fluorescently conjugated secondary antibody (Molecular Probes). Neuronal nuclei were
stained with Hoechst 33342 (Invitrogen). Images were acquired using a confocal
microscope (LSM 510, Zeiss) at identical settings at the highest intensity for each of the
conditions. Using the Hoechst signal channel, 20-40 representative non- apoptotic cells
were chosen per experimental condition, and the mean AcH2K12 signal intensity was
measured. Images were quantified using Image] 1.42q by an experimenter blind to
treatment groups.

e. Statistics:

Statistical analyses were performed using GraphPad Prism 5. One-way ANOVAs
followed by Tukey’s posthoc analyses or one-tailed Student’s t tests were used unless



indicated otherwise. All data are represented as mean + SEM. Statistical significance was
set at p = 0.05.
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