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Chemistry

This supporting information contains experimental details of the synthesis of target compounds
and the corresponding building blocks not described in the main text. More details on the
synthesis of some derivatives discussed in this account are described in a patent application'.
LC-MS and NMR equipment and methods are described in the main text. In case NMR spectra
were measured using Imm Microprobe® tubes, the compounds were dissolved in non-
deuterated DMSO. The spectra were then measured with double irradiation for suppression of
the DMSO (2.5 ppm) and H>O (3.5 ppm) peaks. The number of protons given in the description
represent observed values. In some cases, signals close to either of the two solvent signals were

not visible as they were suppressed by irradiation. In cases where compounds appear as a
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mixture of conformational isomers, tautomers or rotamers particularly visible in their LC-MS

spectra, the retention time of the most abundant conformer is given.

Characterization of hits 2 to 6

Rac-1-p-Tolyl-1H-[1,2,3]|triazole-4-carboxylic acid (2-diethylamino-2-thiophen-3-yl-
ethyl)-amide (2) QC LC-MS: tr = 0.65 min; [M+H]" =384.3. LC-HRMS: tr = 0.57 min; m/z
= 383.1780, found = 384.1860 [M + H]". 'H NMR (400 MHz, Ds-DMSO) J: 9.25 (s, 1 H),
833 (t,J=5.0Hz, 1 H),7.85(d, J=8.0Hz, 2 H), 7.49 (d, J=3.7 Hz, 1 H), 7.42 (m, 3 H),
7.13 (d,J =49 Hz, 1 H),4.20 (t, J=7.5Hz, 1 H), 3.64-3.73 (m, 2 H), 2.61-2.70 (m, 2 H),

2.39 (s, 3 H), 2.21 (m, 2 H), 1.01 (m, 6 H).

Rac-4-(2,4-Difluoro-phenyl)-N-(2-dimethylamino-2-thiophen-3-yl-ethyl)-4-oxo-

butyramide (3) QC LC-MS: tr = 0.50 min; [M+H]" =367.1. LC-HRMS: tg = 0.50 min; m/z =
366.1214, found = 367.1279 [M + H]*. '"H NMR (500 MHz, D¢-DMSO) d: 8.88 (s, 1 H), 7.84
(td, J1 =9.2 Hz, J2=6.9 Hz, 1 H), 7.50 (dd, J1 = 4.9 Hz, J> = 2.9 Hz, 1 H), 7.40 (dd, J1 = 2.8
Hz, J, =1.1 Hz, 1 H), 7.30 (ddd, J1 = 11.7 Hz, )2 = 9.2 Hz, J3 = 2.5 Hz, 1 H), 7.16 (td, J1 = 8.3
Hz, J2=2.3Hz, 1 H),7.01 (dd, J1 =4.9 Hz, J, = 1.2 Hz, 1 H), 3.69 (dd, J1 = 11.0 Hz, ). = 2.3
Hz, 1 H), 3.61 (dd, J; = 14.8 Hz, J> = 2.8 Hz, 1 H), 3.01 (dd, J: = 14.8 Hz, J> = 11.1 Hz, 1 H),

2.59-2.66 (M, 1 H), 2.37-2.43 (m, 1 H), 2.18-2.23 (m, 2 H), 1.91 (s, 6 H).

Rac-4-(2,4-Difluoro-phenyl)-N-(4-methyl-morpholin-2-ylmethyl)-4-oxo-butyramide (4)
QC LC-MS: tr = 0.38 min; [M+H]" =237.2. LC-HRMS: tr = 0.38 min; m/z = 326.1442, found
=327.1524 [M + H]*. *H NMR (400 MHz, Ds-DMSO) §: 7.99 (t, J = 5.3 Hz, 1 H), 7.92 (q, J
=77Hz,1H), 742 (m,1H),7.24(t, J=85Hz,1H),3.76 (d,J=11.2 Hz,1 H), 3.47 (m, 1

H), 3.41 (m, 1 H), 3.15 (m, 2 H), 3.08 (t, J = 5.8 Hz, 2 H), 2.64 (d, J = 11.2 Hz, 1 H), 2.56 (d,
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J=11.4 Hz, 1 H), 2.47 (m, 2 H), 2.15 (s, 3 H), 1.93 (td, J1 = 2.3 Hz, J, = 11.1 Hz, 1 H), 1.64

(t, J=105Hz 1 H).

1-(2,4-Difluoro-phenyl)-4-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-butane-1,4-dione

(5) QC LC-MS: tr = 0.68 min; [M+H]" =354.0. LC-HRMS: tr = 0.39 min; m/z = 353.1915,
found = 354.1999 [M + H]*. *H NMR (400 MHz, Dg-DMSO) 6: 7.92 (q, J = 8.1 Hz, 1 H), 7.42
(t,J=11.0Hz, 1 H), 7.24 (t, J=8.5Hz, 1 H), 3.47 (m, 2 H), 3.40 (m, 2 H), 3.13 (s, 2 H), 2.69

(t, J = 6.0 Hz, 2 H), 2.38-2.43 (m, 4 H), 2.31-2.36 (M, 4 H), 2.14 (s, 6 H).

5-(4-Bromo-phenyl)-isoxazol-3-yl]-(8-ethyl-1-oxa-4,8-diaza-spiro[4.5]dec-4-yl)-

methanone (6) QC LC-MS: tr = 0.72 min; [M+H]" =422.3. LC-HRMS: tg = 0.64 min; m/z =
419.0845, found = 420.0924 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) 6: 7.90 (m, 2 H), 7.78
(m, 2 H), 7.45 (s, 1 H), 4.00 (m, 2 H), 3.89 (m, 2 H), 2.79-2.82 (m, 2 H), 2.72 (td, J1 = 12.9 Hz,
J=48Hz 2 H),234(q,J=7.2Hz 2 H),2.13 (t,/J=10.8 Hz,2 H), 1.56 (d, J=11.6 Hz, 2

H), 1.01 (t, J="7.2 Hz, 3 H).

Preparation of amides 7a-7p

General procedure A:

To a solution of the respective carboxylic acid (commercially available) (0.1 mmol) in 1 mL
DMF was added the respective amine (commercially available) (0.11 to 0.15 mmol). DIPEA
(0.3 mmol; 0.6 mmol if the amine was a hydrochloride salt) was then added followed by HATU
or TBTU (0.11 to 0.15 mmol). The reaction mixture was stirred overnight at rt. The crude

mixture was directly purified by prep. LC-MS under basic conditions.

4-(2,4-Difluoro-phenyl)-N-(2-dimethylamino-ethyl)-4-oxo-butyramide (7a). General
procedure A from 4-(2,4-difluorophenyl)-4-oxobutanoic acid and 2-

dimethylamino)ethylamine. QC LC-MS: tr = 0.39 min; [M+H]"=285.2 . LC-HRMS: tr = 0.36
Y Yy
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min; m/z = 284.1336, found = 285.1415 [M + H]*. '"H NMR (500 MHz, Dg-DMSO) 6: 8.39 (s,
1 H),7.78 (td, /1= 6.9 Hz, J,=9.1 Hz, 1 H), 7.27 (ddd, J1 =2.5 Hz, J»=9.2 Hz, 5= 11.7 Hz,
1 H), 7.14 (td, J1 = 2.1 Hz, J>» = 8.3 Hz, 1 H), 2.53-2.62 (m, 1 H), 2.44-2.49 (m, 2 H), 2.32-2.41

(m, 2 H), 2.19-2.28 (m, 1 H), 2.14-2.17 (m, 1 H), 2.13 (s, 1 H), 2.03 (s, 6 H).

1-p-Tolyl-1H-[1,2,3]triazole-4-carboxylic acid (2-diethylamino-ethyl)-amide (7b). General
procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic acid and 2-
(diethylamino)ethylamine. QC LC-MS: tr = 0.52 min; [M+H]" =302.3 . LC-HRMS: tr = 0.46
min; m/z = 301.1903, found = 302.1983 [M + H]*. '"H NMR (500 MHz, D¢-DMSO) : 9.21 (s,
1 H), 8.42 (t, J=5.6 Hz, 1 H), 7.85 (td, J1 = 4.2 Hz, J» = 2.4 Hz, 2 H), 7.40-7.44 (m, 2 H),
3.33-3.39 (m, 2 H), 2.58 (t, J= 7.0 Hz, 2 H), 2.50-2.55 (m, 4 H), 2.40-2.43 (m, 3 H), 0.98 (t, J

=7.1 Hz, 6 H).

1-(2,4-Difluoro-phenyl)-4-(8-ethyl-1-oxa-4,8-diaza-spiro[4.5]dec-4-yl)-butane-1,4-dione

(7¢). General procedure A from 4-(2,4-difluorophenyl)-4-oxobutanoic acid and 8-ethyl-1-oxa-
4,8-diazaspiro[4.5]decane. QC LC-MS: tr = 0.52 min; [M+H]" =367.3. LC-HRMS: tr = 0.46
min; m/z = 366.1755, found = 367.184 [M + H]*. 'H NMR (500 MHz, Dg-DMSO) J: 7.93 (td,
J1=6.7Hz,.=85Hz, 1 H),7.42 (ddd, J1 =2.4 Hz, ,=9.4 Hz, 5= 11.6 Hz, 1 H), 7.24 (td,
J1=2.3Hz, J,=8.3Hz 1 H),3.95(t,J=6.3 Hz, 2 H), 3.65 (t, /= 6.3 Hz, 2 H), 3.10-3.16 (m,
2 H), 2.69-2.74 (m, 2 H), 2.67 (t, J= 6.2 Hz, 2 H), 2.52-2.58 (m, 2 H), 2.28 (q, J=7.2 Hz, 2

H), 2.01-2.09 (m, 2 H), 1.36 (d, /= 11.8 Hz, 2 H), 0.96 (t, J= 7.1 Hz, 3 H).

(8-Ethyl-1-0xa-4,8-diaza-spiro[4.5]dec-4-yl)-(1-p-tolyl-1H-[1,2,3]triazol-4-yl)-methanone
(7d). General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic acid and
8-ethyl-1-oxa-4,8-diazaspiro[4.5]decane. QC LC-MS: tr = 0.57 min; [M+H]" =356.3. LC-
HRMS: tr = 0.53 min; m/z = 355.2008, found = 356.2088 [M + H]*. 'H NMR (500 MHz, Ds-

DMSO0) 6:9.25 (s, 1 H), 7.86 (d,J=8.5 Hz, 2 H), 7.42 (d,J=8.1 Hz, 2 H), 4.14 (t, /= 6.2 Hz,
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2 H), 4.03 (t, J= 6.0 Hz, 2 H), 2.75-2.87 (m, 4 H), 2.40 (s, 3 H), 2.11-2.23 (m, 2 H), 2.08 (s, 2

H), 1.51-1.60 (m, 2 H), 1.02 (t, J= 7.1 Hz, 3 H).

rac-1-p-Tolyl-1H-[1,2,3]|triazole-4-carboxylic acid (4-methyl-morpholin-2-ylmethyl)-
amide (7e). General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic
acid and (4-methylmorpholin-2-yl)methanamine. LC-MS method B: tr = 0.73 min; [M+H]"
=316.3. LC-HRMS: tr = 0.45 min; m/z = 315.1695, found = 316.1771 [M + H]*. '"H NMR
(500 MHz, Ds-DMSO) ¢: 9.23 (m, 1 H), 8.55 (t, /= 6.0 Hz, 1 H), 7.82-7.88 (m, 2 H), 7.39-
7.45 (m, 2 H), 3.77-3.82 (m, 1 H), 3.60-3.66 (m, 1 H), 3.49 (td, /1 =2.4 Hz, /.= 11.2 Hz, | H),
3.29-3.40 (m, 1H), 2.68-2.72 (m, 1 H), 2.53-2.60 (m, 2 H), 2.40 (s, 3 H), 2.17 (s, 3 H), 1.97 (td,

J1=33Hz,»,=113Hz 1H), 1.74 (t, J=9.9 Hz, 1H).

1-p-Tolyl-1H-[1,2,3]triazole-4-carboxylic acid diethylcarbamoylmethyl-amide (7f).
General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic acid and 2-
amino-N,N-diethyl acetamide hydrochloride. QC LC-MS: tr = 0.92 min; [M+H]" =316.3. LC-
HRMS: tr = 0.86 min; m/z = 315.1695, found = 316.1772 [M + H]*. 'H NMR (500 MHz, Ds-
DMSO) ¢0: 9.28 (s, 1 H), 8.41 (t,J=5.3 Hz, 1 H), 7.84-7.90 (m, 2 H), 7.42 (d, J= 8.1 Hz, 2
H), 4.11-4.17 (m, 2 H), 3.30-3.37 (m, 4 H), 2.40 (s, 3 H), 1.17 (t, /= 7.1 Hz, 3 H), 1.00-1.07

(m, 3 H).

Rac-1-p-Tolyl-1H-[1,2,3]triazole-4-carboxylic  acid (1-ethyl-pyrrolidin-2-ylmethyl)-
amide (7g). General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic
acid and 2-(aminomethyl)-1-ethylpyrrolidine. QC LC-MS: tr = 0.53min; [M+H]" =314.3. LC-
HRMS: tr = 0.48 min; m/z = 313.1903, found = 314.1989 [M + H]*. 'H NMR (400 MHz,
DMSO, water suppression) o: 9.13 (s, 1 H), 8.39 (t,/=5.8 Hz, 1 H), 7.79 (d, /= 8.3 Hz, 2 H),

7.40 (d,J=8.2 Hz, 2 H), 3.09-3.23 (m, 1 H), 2.99-3.07 (m, 1 H), 2.76-2.88 (m, 1 H), 2.57-2.65
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(m, 1 H), 2.37 (s, 3 H), 2.19-2.33 (m, 1 H), 2.07-2.18 (m, 1 H), 1.71-1.84 (m, 1 H), 1.51-1.69

(m, 4 H), 1.04 (t, /= 7.1 Hz, 3 H).

1-p-Tolyl-1H-[1,2,3]triazole-4-carboxylic acid (3-diethylamino-propyl)-amide (7h).
General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic acid and N,N-
diethyl-1,3-propanediamine. QC LC-MS: tr = 0.54 min; [M+H]"=316.3. LC-HRMS: tr =0.48
min; m/z = 315.2059, found = 316.2143 [M + H]*. '"H NMR (400 MHz, Ds-DMSO) J: 9.15-
9.30 (m, 1 H), 8.78-8.98 (m, 1 H), 7.68-7.93 (m, 2 H), 7.36-7.56 (m, 2 H), 3.30-3.46 (m, 1 H),
2.91-3.18 (m, 6 H), 2.34-2.43 (m, 3 H), 1.79-1.98 (m, 2 H), 1.21-1.25 (m, 1 H), 1.16 (t, J=7.2

Hz, 6 H).

1-(4-Diethylamino-piperidin-1-yl)-4-(2,4-difluoro-phenyl)-butane-1,4-dione (7i). General
procedure A from 4-(2,4-difluorophenyl)-4-oxobutanoic acid and 4-diethylamino-piperidine.
QC LC-MS: tr =0.47 min; [M+H]" = 353.3. LC-HRMS: tr = 0.43 min; m/z = 352.1962, found
=353.2035 [M + H]*. 'H NMR (500 MHz, DMSO) &: 7.92 (td, J1 = 7.0 Hz, J>» = 8.9 Hz. 1H),
7.42 (ddd, J1 =2.6 Hz, /> =9.3 Hz, J3 = 11.7 Hz, 1H), 7.24 (td, J1 = 2.4 Hz, J» = 8.4 Hz, 1H),
4.32-4.39 (m, 1 H), 3.92-3.99 (m, 1 H), 3.07-3.19 (m, 2 H), 2.96-3.04 (m, 1 H), 2.66-2.74 (m,
3 H),2.45-2.49 (m, 4 H), 1.69-1.75 (m, 1 H), 1.61-1.68 (m, 1 H), 1.31-1.42 (m, 1 H), 1.12-1.23

(m, 1 H), 0.96 (t, J = 7.0 Hz, 6 H).

rac-4-(2,4-Difluoro-phenyl)-N-[2-(1-methyl-pyrrolidin-2-yl)-ethyl]-4-oxo-butyramide
(7j). General procedure A from 4-(2,4-difluorophenyl)-4-oxobutanoic acid and 2-(2-
aminoethyl)-1-methylpyrrolidine. QC LC-MS: tr = 0.47 min; [M+H]" =325.3. LC-HRMS: tr

= 0.41 min; m/z = 325.1727, found = 325.1727 [M + H]".

rac-1-p-Tolyl-1H-[1,2,3]|triazole-4-carboxylic acid [2-(1-methyl-pyrrolidin-2-yl)-ethyl]-
amide (7k). General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic

acid and 2-(2-aminoethyl)-1-methylpyrrolidine. QC LC-MS: tg = 0.52 min; [M+H]" = 314.3.
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LC-HRMS: tr = 0.47 min; m/z = 313.1903, found = 314.1982 [M + H]". 'H NMR (500 MHz,
Ds-DMSO0) 6: 9.19 (s, 1 H), 8.71 (t, J= 5.6 Hz, 1 H), 7.85 (d, J=8.4 Hz, 2 H), 7.42 (d, J=8.2
Hz, 2 H), 2.92-3.02 (m, 1 H), 2.40 (s, 3 H), 2.23 (s, 3 H), 2.03-2.14 (m, 4 H), 1.83-2.00 (m, 2

H), 1.59-1.69 (m, 2 H), 1.40-1.53 (m, 2 H).

4-(2,4-Difluoro-phenyl)-N-(1-methyl-piperidin-4-yl)-4-oxo-butyramide (7).  General
procedure A  from 4-(2,4-difluorophenyl)-4-oxobutanoic acid and 4-amino-1-
methylpiperidine. QC LC-MS: tr = 0.40 min; [M+H]" = 311.2. LC-HRMS: tr = 0.37 min; m/z
= 311.1565, found = 311.1571 [M + H]*. 'H NMR (500 MHz, De-DMSO) 6: 7.87-7.96 (m, 1
H), 7.80 (d,J=7.6 Hz, 1 H), 7.42 (ddd, J1 =2.4 Hz, , =93 Hz, J53 =11.6 Hz, 1 H), 7.23 (td,
J1=23Hz, J,=8.3Hz, 1H),3.40-3.52 (m, 1 H), 3.13 (td, J1 =2.7 Hz, J» = 6.6 Hz, 2 H), 2.65-
2.71 (m, 2 H), 2.45 (t, J= 6.6 Hz, 2 H), 2.13 (s, 3 H), 1.85-1.93 (m, 2 H), 1.63-1.70 (m, 2 H),

1.32-1.43 (m, 2 H).

4-(2,4-Difluoro-phenyl)-N-(1-isopropyl-piperidin-4-yl)-4-oxo-butyramide (7m). General
procedure A from 4-(2,4-difluorophenyl)-4-oxobutanoic acid and I-isopropylpiperidin-4-
amine dihydrochloride. QC LC-MS: tr = 0.44 min; [M+H]" =339.3. LC-HRMS: tr = 0.41 min;
m/z = 338.1806, found = 339.1886 [M + H]*. 'H NMR (500 MHz, D¢-DMSO) &: 7.92 (td, J;
=69 Hz, ,=87Hz 1 H),7.78 (d,J=7.7Hz, 1 H), 7.42 (ddd, 1 =2.4 Hz, ., =9.3 Hz, J5 =
11.6 Hz, 1 H), 7.23 (td, J1 = 2.3 Hz, J» = 8.3 Hz, 1 H), 3.40-3.51 (m, 1 H), 3.13 (td, J1 = 2.7
Hz, J» = 6.6 Hz, 2 H), 2.61-2.75 (m, 3 H), 2.45 (t, /= 6.6 Hz, 2 H), 2.07-2.15 (m, 2 H), 1.64-

1.73 (m, 2 H), 1.26-1.38 (m, 2 H), 0.94 (d, /= 6.6 Hz, 6 H).

1-p-Tolyl-1H-[1,2,3]triazole-4-carboxylic acid (1-isopropyl-piperidin-4-yl)-amide (7n).
General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic acid and 1-
isopropylpiperidin-4-amine dihydrochloride. QC LC-MS: tr = 0.52 min; [M+H]" =328.3. LC-

HRMS: tr = 0.48 min; m/z = 327.2059, found = 328.2135 [M + H]*. 'H NMR (500 MHz, Ds-
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DMSO) §: 9.21 (s, 1 H), 8.44 (d, J=8.1 Hz, 1 H), 7.84 (d, J = 8.4 Hz, 2 H), 7.42 (d, J = 8.2
Hz, 2 H), 3.71-3.83 (m, 1 H), 2.76-2.86 (m, 2 H), 2.67-2.76 (m, 1 H), 2.40 (s, 3H), 2.13-2.24

(m, 2 H), 1.73-1.81 (m, 2 H), 1.55-1.68 (m, 2 H), 0.98 (d, /= 6.6 Hz, 6 H).

4-(2,4-Difluoro-phenyl)-N-(1-cyclohexyl-piperidin-4-yl)-4-oxo-butyramide (70). General
procedure A from 4-(2,4-difluorophenyl)-4-oxobutanoic acid and 1-cyclohexylpiperidin-4-
ylamine. QC LC-MS: tr = 0.55 min; [M+H]" =379.4. LC-HRMS: tr = 0.50 min; m/z =
378.2119, found = 379.2190 [M + H]*. "H NMR (500 MHz, Ds-DMSO) J: 7.92 (td, J; = 6.8
Hz, J» =8.7Hz, 1 H), 7.77 (d, J= 7.7 Hz, 1 H), 7.42 (ddd, J1 =2.5 Hz, . =9.4 Hz, ;= 11.6
Hz, 1 H), 7.23 (td, J1 =2.4 Hz, J, = 8.3 Hz, 1 H), 3.39-3.51 (m, 1 H), 3.13 (td, J1 = 2.7 Hz, J»
=6.6 Hz, 2 H), 2.70-2.81 (m, 2 H), 2.45 (t, /= 6.6 Hz, 2 H), 2.13-2.29 (m, 3 H), 1.63-1.80 (m,

6 H), 1.52-1.62 (m, 1 H), 1.26-1.39 (m, 2 H), 1.12-1.26 (m, 4 H), 0.97-1.11 (m, 1 H).

1-p-Tolyl-1H-[1,2,3]triazole-4-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide (7p).
General procedure A from 1-(4-methylphenyl)-1H-1,2,3-triazole-4-carboxylic acid and 1-
cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.62 min; [M+H]" =368.4. LC-HRMS: tr =
0.54 min; m/z = 367.2372, found = 368.2445 [M + H]*. 'H NMR (500 MHz, D6-DMSO) 6:
920 (d,J=15Hz 1 H),842(d,/J=8.2Hz,1H),7.84(d,J=7.0Hz, 2 H),7.41(d,J=7.3
Hz, 2 H), 3.69-3.84 (m, 1 H), 2.80-2.87 (m, 2 H), 2.34-2.43 (m, 3 H), 2.17-2.33 (m, 3 H), 1.68-

1.90 (m, 6 H), 1.49-1.69 (m, 3 H), 1.12-1.32 (m, 4 H), 1.00-1.13 (m, 1 H).

Preparation of amides 8a-8n

1-Phenyl-1H-[1,2,3]triazole-4-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide (8a).
General procedure A from I-phenyl-1H-1,2,3-triazole-4-carboxylic acid and 1-
cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.55 min; [M+H]" =354.4. LC-HRMS: tg =
0.49 min; m/z = 353.2216, found = 354.2286 [M + H]*. 'H NMR (500 MHz, D¢-DMSO) 6:

9.27 (s, 1 H), 8.46 (d,J=7.9 Hz, 1 H), 7.97 (d, J= 7.7 Hz, 2 H), 7.59-7.66 (m, 2 H), 7.49-7.57
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(m, 1 H), 3.72-3.85 (m, 1 H), 2.79-2.92 (m, 2 H), 2.24-2.35 (m, 3 H), 1.70-1.83 (m, 6 H), 1.52-

1.69 (m, 3 H), 1.15-1.28 (m, 4 H), 1.03-1.13 (m, 1 H).

5-(4-Bromo-phenyl)-isoxazole-3-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide
(8b). General procedure A from 5-(4-bromo-phenyl)isoxazole-3-carboxylic acid and 1-
cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.73 min; [M+H]" =432.3. LC-HRMS: tr =
0.64 min; m/z = 431.1208, found = 432.1293 [M + H]*. '"H NMR (500 MHz, D¢-DMSO) 6:
8.69 (d, J= 8.5 Hz, 1H), 7.87-7.91 (m, 2 H), 7.75-7.81 (m, 2 H), 7.41 (s, 1H), 3.66-3.79 (m, 1
H), 2.78-2.87 (m, 2 H), 2.18-2.31 (m, 3 H), 1.67-1.81 (m, 6 H), 1.50-1.63 (m, 3 H), 1.13-1.28

(m, 4 H), 1.00-1.12 (m, 1 H).

N-(1-Cyclohexyl-piperidin-4-yl)-4-oxo-4-phenyl-butyramide (8c). General procedure A
from 3-benzoylpropionic acid and 1-cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.49
min; [M+H]" =343.4. LC-HRMS: tr = 0.46 min; m/z = 342.2307, found = 343.2383 [M + H]".
"HNMR (500 MHz, De-DMSO) 6: 7.94-8.00 (m, 2 H), 7.75-7.81 (m, 1 H), 7.61-7.67 (m, 1 H),
7.50-7.56 (m, 2 H), 3.40-3.51 (m, 1 H), 3.22 (t,/=6.7 Hz, 2 H), 2.71-2.80 (m, 2 H), 2.45 (t,J
=6.6 Hz, 2 H), 2.14-2.28 (m, 3 H), 1.63-1.78 (m, 6 H), 1.53-1.61 (m, 1 H), 1.27-1.38 (m, 2 H),

1.12-1.24 (m, 4 H), 1.00-1.11 (m, 1 H).

N-(1-Cyclohexyl-piperidin-4-yl)-4-(4-fluoro-phenyl)-4-oxo-butyramide (8d). General
procedure A from 3-(4-fluorobenzoyl)propionic acid and 1-cyclohexylpiperidin-4-ylamine.
QC LC-MS: tr = 0.52 min; [M+H]" =361.3. LC-HRMS: tr = 0.48 min; m/z = 360.2213, found
=361.229 [M + H]*. "H NMR (500 MHz, Ds-DMSO) 6: 8.03-8.08 (m, 2 H), 7.77 (d, J= 7.7
Hz, 1 H), 7.32-7.39 (m, 2 H), 3.40-3.50 (m, 1 H), 3.20 (t, /= 6.6 Hz, 2 H), 2.72-2.79 (m, 2 H),
245 (t,J=6.6 Hz, 2 H), 2.14-2.28 (m, 3 H), 1.65-1.77 (m, 6 H), 1.53-1.60 (m, 1 H), 1.26-1.37

(m, 2 H), 1.12-1.24 (m, 4 H), 0.99-1.11 (m, 1 H).
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4-(4-Bromo-phenyl)-N-(1-cyclohexyl-piperidin-4-yl)-4-oxo-butyramide (8e). General
procedure A from 4-(4-bromo-phenyl)-4-oxobutyric acid and 1-cyclohexylpiperidin-4-
ylamine. QC LC-MS: tr = 0.63 min; [M+H]'=421.3. LC-HRMS: tr = 0.56 min; m/z =
420.1412, found = 421.1495 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) 6: 7.90 (m, J; = 4.3
Hz, J, =2.4Hz,2 H), 7.78 (d, J= 7.7 Hz, 1 H), 7.74 (m, J1 = 4.3 Hz, J» = 2.4 Hz, 2 H), 3.39-
3.50 (m, 1 H), 3.19 (t, J = 6.6 Hz, 2H), 2.71-2.80 (m, 2 H), 2.45 (t, /= 6.7 Hz, 2H), 2.14-2.28
(m, 3 H), 1.64-1.77 (m, 6 H), 1.52-1.60 (m, 1 H), 1.31 (qd, J1 =3.8 Hz, J.=11.6 Hz, 2H), 1.13-

1.22 (m, 4 H), 0.99-1.11 (m, 1 H).

4-(4-Chloro-2-fluoro-phenyl)-N-(1-cyclohexyl-piperidin-4-yl)-4-oxo-butyramide (80).
General procedure A from 4-(4-chloro-2-fluorophenyl)-4-oxobutyric acid and 1-
cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.58 min; [M+H]" =395.2. LC-HRMS: tr =
0.56 min; m/z = 394.1823, found = 395.1906 [M + H]*. '"H NMR (500 MHz, D¢-DMSO) 6:
7.84 (t,J=8.3Hz, 1 H),7.78 (d, J="7.7 Hz, 1 H), 7.62 (dd, J1 = 2.0 Hz, J> = 11.0 Hz, 1 H),
7.44 (dd, J1 =2.0 Hz, . =8.5 Hz, 1 H), 3.39-3.49 (m, 1 H), 3.13 (td, /1 = 2.6 Hz, J> = 6.6 Hz,
2 H), 2.72-2.78 (m, 2 H), 2.45 (t, J = 6.6 Hz, 2 H), 2.15-2.26 (m, 3 H), 1.64-1.75 (m, 6 H),

1.52-1.60 (m, 1 H), 1.26-1.36 (m, 2 H), 1.13-1.23 (m, 4 H), 1.01-1.10 (m, 1 H).

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide
(8g). General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid and 1-
cyclohexylpiperidin-4-ylamine. LC-MS method B: tr = 1.17 min; [M+H]" =390.4. LC-HRMS:
tr = 0.58 min; m/z = 389.1915, found = 390.1993 [M + H]*. 'H NMR (500 MHz, D¢-DMSO)
0:8.74 (d, J=17.9 Hz, 1H), 8.06 (td, J1 = 6.4 Hz, J> = 8.7 Hz, 1H), 7.59 (ddd, J1 = 11.6 Hz, J»
=9.5Hz, J; =2.6 Hz, 1H), 7.34 (td, J1 = 8.3 Hz, J.=2.1 Hz, 1 H), 7.16 (d, J=2.9 Hz, 1 H),
3.67-3.81 (m, 1 H), 2.78-2.88 (m, 2 H), 2.19-2.34 (m, 3 H), 1.65-1.84 (m, 6 H), 1.46-1.65 (m,

3 H), 1.13-1.28 (m, 4 H), 1.00-1.13 (m, 1 H).
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5-(2-Fluoro-phenyl)-isoxazole-3-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide
(8h). General procedure A from 5-(2-fluoro-phenyl)-isoxazole-3-carboxylic acid and 1-
cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.66 min; [M+H]" =372.3. LC-HRMS: tr =
0.57 min; m/z = 371.2009, found = 372.2082 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) ¢:
8.73(d,J=8.0Hz, 1 H),7.99 (td, J1=1.6 Hz, ). =7.7 Hz, 1 H), 7.60-7.68 (m, 1 H), 7.40-7.53
(m, 2 H), 7.17 (d,J=3.0 Hz, 1 H), 3.68-3.80 (m, 1 H), 2.79-2.87 (m, 2 H), 2.20-2.31 (m, 3 H),

1.68-1.82 (m, 6 H), 1.51-1.63 (m, 3 H), 1.13-1.28 (m, 4 H), 1.01-1.13 (m, 1 H).

5-(4-Fluoro-phenyl)-isoxazole-3-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide (8i).
General procedure A from 5-(4-fluoro-phenyl)-isoxazole-3-carboxylic acid and 1-
cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.66 min; [M+H]" =372.4. LC-HRMS: tr =
0.58 min; m/z = 371.2009, found = 372.2092 [M + H]*. 'TH NMR (500 MHz, D¢-DMSO) 6:
8.68 (d, /J=28.1 Hz, 1 H), 7.97-8.03 (m, 2 H), 7.41 (m, 2 H), 7.35 (s, 1 H), 3.64-3.81 (m, 1 H),
2.76-2.89 (m, 2 H), 2.17-2.30 (m, 3 H), 1.67-1.84 (m, 6 H), 1.50-1.64 (m, 3 H), 1.13-1.32 (m,

4 H), 0.98-1.12 (m, 1 H).

5-Pyridin-3-yl-isoxazole-3-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide (8j).
General procedure A from 5-pyridin-3-yl-isoxazole-3-carboxylic acid and 1-
cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.48 min; [M+H]" =355.3. LC-HRMS: tr =
0.42 min; m/z = 354.2056, found = 355.2125 [M + H]*. '"H NMR (500 MHz, Ds-DMSO) 6:
9.14-9.16 (m, 1 H), 8.70-8.75 (m, 2 H), 8.30-8.35 (m, 1 H), 7.60 (dd, /1 =4.8 Hz, J> = 8.0 Hz,
1 H), 7.51 (s, 1 H), 3.67-3.80 (m, 1 H), 2.83 (d, /= 11.4 Hz, 2 H), 2.25 (t, /= 11.1 Hz, 3 H),

1.66-1.81 (m, 6 H), 1.49-1.64 (m, 3 H), 1.14-1.27 (m, 4 H), 1.00-1.12 (m, 1 H).
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Preparation of amides 9a-9g

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid (1-acetyl-piperidin-4-yl)-amide (9a).
General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid and 1-acetyl 4-
amino-piperidine. QC LC-MS: tr = 0.88 min; [M+H]" =350.3. LC-HRMS: tr = 0.83 min; m/z
= 349.1238, found = 350.1317 [M + H]*. 'H NMR (400 MHz, Ds-DMSO) 6: 8.81-8.87 (m, 1
H), 8.01-8.09 (m, 1 H), 7.54-7.61 (m, 1 H), 7.29-7.37 (m, 1 H), 7.15-7.18 (m, 1 H), 4.31-4.40
(m, 1 H), 3.98-4.10 (m, 1 H), 3.78-3.88 (m, 1 H), 3.08-3.18 (m, 1 H), 2.61-2.71 (m, 1 H), 2.01

(s, 3 H), 1.73-1.89 (m, 2 H), 1.35-1.58 (m, 2 H).

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid piperidin-4-yl-amide hydrochloride
(9b). General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid and 1-N-
Boc-(4-amino)-piperidine, followed by N-Boc group deprotection with HCl 2M in
dioxane/DCM 1/1. QC LC-MS: tr = 0.54 min; [M+H]" =308.2. LC-HRMS: tr = 0.48 min; m/z
= 307.1132, found = 308.1213 [M + H]*. '"H NMR (500 MHz, Ds-DMSO) d: 9.06 (d, J = 7.6
Hz, 2 H), 8.94-8.94 (m, 1 H), 8.06 (td, J1 = 8.7 Hz, J» = 6.5 Hz, 1 H), 7.59 (ddd, J1 = 11.5 Hz,
J=9.4Hz,J3=2.4Hz, 1 H), 734 (td, /1 = 8.3 Hz, ., =2.1 Hz, 1 H), 7.22 (d, /= 2.9 Hz, 1
H), 4.05-4.16 (m, 1 H), 3.30 (d, J = 12.7 Hz, 2 H), 2.95-3.05 (m, 2 H), 1.96-2.03 (m, 2 H),

1.77-1.90 (m, 2 H).

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid (1-cyclopentyl-piperidin-4-yl)-amide
(9¢). General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid and 1-
cyclopentylpiperidin-4-ylamine. QC LC-MS: tr = 0.62 min; [M+H]" =376.4. LC-HRMS: tr =
0.56 min; m/z = 375.1758, found = 376.1837 [M + H]".'"H NMR (500 MHz, Ds-DMSO) ¢:
8.74 (d, J=17.9 Hz, 1 H), 8.06 (td, J1 = 6.5 Hz, /., = 8.6 Hz, 1 H), 7.58 (ddd, Ji1 = 2.5 Hz, > =
93 Hz, Js;=114Hz 1 H), 7.33 (td, /1 = 2.6 Hz, /. = 8.7 Hz, 1 H), 7.15 (d, J=2.9 Hz, 1 H),
3.70-3.84 (m, 1 H), 2.89-3.03 (m, 2 H), 1.90-2.05 (m, 2 H), 1.71-1.88 (m, 4 H), 1.45-1.71 (m,

6 H), 1.18-1.42 (m, 3 H).
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5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid (1-cyclobutyl-piperidin-4-yl)-amide
(9d). General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid and 1-
cyclobutylpiperidin-4-ylamine. QC LC-MS: tr = 0.59 min; [M+H]" =362.3. LC-HRMS: tr =
0.53 min; m/z = 361.1602, found = 362.1687 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) ¢:
8.76 (d, J=8.0 Hz, 1 H), 8.06 (td, J1 = 6.4 Hz, ,=8.7 Hz, 1 H), 7.58 (ddd, J1 =2.5 Hz, > =
9.3 Hz, J3=11.5Hz, 1 H), 7.29-7.37 (m, 1 H), 7.16 (d, J=3.0 Hz, 1 H), 3.69-3.81 (m, 1 H),
2.77-2.83 (m, 2 H), 2.64-2.71 (m, 1 H), 1.92-2.00 (m, 2 H), 1.72-1.82 (m, 6 H), 1.53-1.65 (m,

4 H).

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid [1-(2,2-difluoro-ethyl)-piperidin-4-
yl]-amide (9e). General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid
and 1-(2,2-difluoro-ethyl)-piperidin-4-ylamine. LC-MS method B: tr = 0.95 min; [M+H]"
=372.2. LC-HRMS: tr = 0.57 min; m/z = 371.1257, found = 372.1337 [M + H]*. 'H NMR
(500 MHz, Ds-DMSO) o: 8.77 (d, J = 8.0 Hz, 1 H), 8.06 (td, J1 = 8.7 Hz, J2 = 6.4 Hz, 1H),
7.59 (ddd, J1 = 11.6 Hz, J» =9.2 Hz, J; = 2.6 Hz, 1H), 7.34 (td, J1 = 8.5 Hz, J» = 2.4 Hz, 1H),
7.16 (d,J=2.9 Hz, 1 H), 6.01-6.25 (m, 1 H), 3.73-3.83 (m, 1 H), 2.89-2.95 (m, 2 H), 2.72 (td,
J1=15.6 Hz, . =4.3 Hz, 2 H), 2.25 (td, J1 = 11.7 Hz, J>» = 2.0 Hz, 2 H), 1.72-1.79 (m, 2 H),

1.59-1.68 (m, 2 H).

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid [1-(2-methoxy-ethyl)-piperidin-4-yl]-
amide (9f). General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid
and 1-(2-methoxy-ethyl)-piperidin-4-ylamine. QC LC-MS: tr = 0.58 min; [M+H]" =366.2. LC-
HRMS: tr = 0.51 min; m/z = 365.1551, found = 366.1633 [M + H]*. 'H NMR (500 MHz, Ds-
DMSO) ¢: 8.75 (d, J = 8.0 Hz, 1 H), 8.06 (td, J1 = 6.4 Hz, J» = 8.7 Hz, 1 H), 7.58 (ddd, J1 =
11.5Hz,J,=9.3 Hz, J;=2.5 Hz, 1 H), 7.29-7.37 (m, 1 H), 7.16 (d, /= 2.9 Hz, 1 H), 3.70-3.81
(m, 1 H), 3.42 (t, J=5.9 Hz, 2 H), 3.24 (s, 3 H), 2.84-2.92 (m, 2 H), 2.46 (t, /= 5.9 Hz, 2 H),

1.98-2.07 (m, 2 H), 1.70-1.79 (m, 2 H), 1.55-1.66 (m, 2 H).
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5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid (1-benzyl-piperidin-4-yl)-amide (9g).
General procedure A from 5-(2,4-difluoro-phenyl)-isoxazole-3-carboxylic acid and
benzylamine. QC LC-MS: tr = 0.67 min; [M+H]" =398.3. LC-HRMS: tr = 0.59 min; m/z =
397.1602, found = 398.1684 [M + H]*. 'H NMR (500 MHz, D¢-DMSO) §: 8.76 (d, J = 8.0 Hz,
1 H), 8.06 (td, J1 = 6.4 Hz, J, =8.7 Hz, 1 H), 7.58 (ddd, J1 =2.5 Hz, J>=9.3 Hz, J3 = 11.6 Hz,
1 H), 7.23-7.36 (m, 6 H), 7.16 (d, J=2.9 Hz, 1 H), 3.73-3.85 (m, 1 H), 3.47 (s, 2 H), 2.77-2.88

(m, 2 H), 1.95-2.08 (m, 2 H), 1.72-1.82 (m, 2 H), 1.55-1.69 (m, 2 H).

Preparation of amides 10a-10f

1-(2,4-Difluoro-phenyl)-1H-pyrazole-4-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-
amide (10a). General procedure A from 1-(2,4-difluorophenyl)-1H-pyrazole-3-carboxylic acid
and 1-cyclohexylpiperidin-4-ylamine. QC LC-MS: tr = 0.58 min; [M+H]" =389.4. LC-HRMS:
tr = 0.50 min; m/z = 388.2075, found = 389.2147 [M + H]". *H NMR (500 MHz, Ds-DMSO)
0:8.63(d,/J=2.0Hz,1H),8.16(s, 1H),8.02(d, /=78 Hz, 1 H), 7.86 (td, J1 = 6.0 Hz, J> =
9.0 Hz, 1 H), 7.61 (ddd, J1 =2.7 Hz, J->=9.0 Hz, J3 = 11.6 Hz, 1 H), 7.26-7.32 (m, 1 H), 3.64-
3.74 (m, 1 H), 2.79-2.87 (m, 2 H), 2.19-2.32 (m, 3 H), 1.68-1.83 (m, 6 H), 1.54-1.62 (m, 1 H),

1.41-1.52 (m, 2 H), 1.14-1.27 (m, 4 H), 1.01-1.13 (m, 1 H)

1-(2,4-Difluoro-phenyl)-1H-[1,2,3]triazole-4-carboxylic acid (1-cyclohexyl-piperidin-4-
yl)-amide (10b). a) To a solution of ethyl 2-diazo-3-oxopropanoate? (1.6 g, 8.85 mmol) in
EtOH (3.15 mL) was added glacial acetic acid (1.27 mL, 22.1 mmol) followed by 2,4-
difluoroaniline (1.22 g, 9.47 mmol). After stirring overnight, the reaction mixture was
concentrated, and the residue was diluted with cold water (40 mL). The precipitate was filtered,
washed with cold water (10 mL) and dried under HV to afford 1-(2,4-difluoro-phenyl)-1H-
[1,2,3]triazole-4-carboxylic acid ethyl ester as a beige solid (2.03 g, 91%). LC-MS method A:

tr = 0.8 min; [M+H]" = 254.12.
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b) To a solution of the above ester (1.93 g, 7.62 mmol) in THF (16 mL) was added LiOH
hydrate (11.4 mmol) dissolved in water (16 mL). After stirring for 45 min, THF was evaporated
and the aqueous residue was cooled to 0°C. A 1M HCI solution was added until pH=2. The
precipitated product was filtered, washed with water (15 mL), and dried under HV. 1-(2,4-
difluoro-phenyl)-1H-[1,2,3]triazole-4-carboxylic acid was obtained as a beige powder (1.71 g,
100%). LC-MS method A: tg = 0.61 min; [M+H]" = 225.96, [M+H+MeCN]" = 267.10.

c¢) General procedure A from the above carboxylic acid and 1-cyclohexylpiperidin-4-ylamine
to give 10b. QC LC-MS: tr = 0.56 min; [M+H]" =390.3; LC-HRMS: tr = 0.50 min; m/z =
389.2027, found = 390.2113 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) 6: 9.00 (d, J = 1.5
Hz, 1 H), 8.49 (d,J=8.1 Hz, 1 H), 7.93 (td, J1=8.8 Hz, /> = 5.9 Hz, 1 H), 7.72 (m, J1 = 11.1
Hz, =89 Hz, J; =2.7 Hz, 1 H), 7.35-7.42 (m, 1 H), 3.71-3.82 (m, 1 H), 2.79-2.89 (m, 2 H),
2.20-2.33 (m, 3 H), 1.69-1.81 (m, 6 H), 1.53-1.68 (m, 3 H), 1.14-1.28 (m, 4 H), 1.02-1.13 (m,

1 H).

3-(2,4-Difluoro-phenyl)-isoxazole-5-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-amide
(10¢)

a) 2,4-Difluorobenzaldehyde oxime (4.25 g, 24.4 mmol) was dissolved in THF (50 mL). Then
pyridine (2.46 mL, 30.5 mmol) was added. The mixture was heated up to 60°C and N-
chlorosuccinimide (3.58 g, 26.8 mmol) was added. The reaction mixture was stirred at 60 ° C
for 45 min and then TEA (4.11 mL, 29.2 mmol) and ethyl propiolate (2.72 mL, 26.8 mmol) are
added. The reaction mixture was stirred overnight at 60°C and then concentrated under HV.
The residue was taken up in DCM (100 mL) and diluted with aq. IM HCl (100 mL). The
separated organic phase was washed with water (100 mL). The organic phase was dried over
MgSOq, filtered and the solvent was evaporated under HV. The crude was purified by flash
chromatography using n-heptane/EtOAc 9/1 as eluent to yield ethyl 3-(2,4-

difluorophenyl)isoxazole-5-carboxylate (3.8 g, 62%) . LC-MS method A: tr = 0.92 min.
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b) 3-(2,4-Difluoro-phenyl)-isoxazole-5-carboxylic acid was obtained in quantitative yield by
saponification of the above ester according to the procedure used for 10b. LC-MS method A:
tr = 0.68 min. '"H NMR (400 MHz, Ds-DMSO) J: 14.48 (bs, 1 H), 7.99-8.05 (m, 1 H), 7.50-
7.56 (m, 2 H), 7.30 (m, 1 H).

c¢) General procedure A from the above carboxylic acid and 1-cyclohexylpiperidin-4-ylamine
to give 10¢c. QC LC-MS: tr = 0.64 min; [M+H]" =390.3. LC-HRMS: tr = 0.57 min; m/z =
389.1915, found = 390.1994 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) ¢: 8.88 (d, J = 7.9
Hz, 1 H), 8.01 (td, J1 = 6.6 Hz, J» = 8.7 Hz, 1H), 7.53 (ddd, J/1=2.4 Hz, ,=9.0Hz, s=11.4
Hz, 1 H), 7.49 (d,J=2.6 Hz, 1 H), 7.30 (td, J1=2.4 Hz, J> = 8.5 Hz, 1H), 3.66-3.77 (m, 1 H),
2.80-2.88 (m, 2 H), 2.20-2.32 (m, 3 H), 1.67-1.84 (m, 6 H), 1.48-1.62 (m, 3 H), 1.13-1.28 (m,
4 H), 0.98-1.13 (m, 1 H).

5-(2,4-Difluoro-phenyl)-[1,2,4]oxadiazole-3-carboxylic acid (1-cyclohexyl-piperidin-4-
yl)-amide (10d)

a) Ethyl 2-amino(hydroxyimino)acetate (1.07 g, 8.1 mmol) dissolved in 2,6-dimethylpyridine
(2.93 mL, 24 mmol) was treated dropwise with a solution of 2,4-difluorobenzoyl chloride (0.66
mL, 5.38 mmol) in DCM (15 mL). The reaction mixture was stirred overnight. The beige
suspension was dissolved with DCM (150 mL) and washed with water (50 mL), then 1M HCI
(50 mL) and brine (50 mL). The organic layer was dried over MgSOs, filtered and the solvent
evaporated. The intermediate white powder ethyl 2-(2,4-difluorobenzamido)-2-
(hydroxyimino)acetate was then heated 1h at 200 ° C in a DrySyn metal block (from Asynt
Ltd.). After cooling down, the residue was purified by flash chromatography using a gradient
of 2% to 20% EtOAc in n-heptane as eluent to yield ethyl 5-(2,4-difluorophenyl)-1,2,4-

oxadiazole-3-carboxylate (1.20 g, 88%). LC-MS method A: tr = 0.85 min; [M+H]" = 255.02.
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b) 5-(2,4-Difluoro-phenyl)-[ 1,2,4]oxadiazole-3-carboxylic acid was obtained by saponification
of the above ester according to the procedure used for 10b (0.83 g, 78%). LC-MS method A:
tr = 0.57 min. "H NMR (400 MHz, Ds-DMSO) 6: 8.27 (m, 1 H), 7.67 (m, 1 H), 7.41 (m, 1 H).
c¢) General procedure A from the above carboxylic acid and 1-cyclohexylpiperidin-4-ylamine
to give 10d. QC LC-MS: tr =0.58 min; [M+H]" =391.4. LC-HRMS: tr = 0.52 min; m/z =
390.1867, found = 391.1943 [M + H]". 'H NMR (500 MHz, Ds-DMSO) 6: 8.95 (d, J = 8.1
Hz, 1 H), 8.28 (td, J1 = 6.4 Hz, J, = 8.6 Hz, 1 H), 7.67 (ddd, J1=2.5Hz,J,=9.3Hz,J3=11.4
Hz, 1 H), 7.39-7.44 (m, 1 H), 3.70-3.81 (m, 1 H), 2.83 (d, /J=11.4 Hz, 2 H), 2.26 (t, J=10.5
Hz, 3 H), 1.68-1.82 (m, 6 H), 1.54-1.65 (m, 3 H), 1.13-1.27 (m, 4 H), 0.99-1.12 (m, 1 H).
5-(2,4-Difluoro-phenyl)-[1,3,4]oxadiazole-2-carboxylic acid (1-cyclohexyl-piperidin-4-
yD)-amide (10e)

a) To a solution of 2,4-difluorobenzoic acid hydrazide (2.65 g, 15.4 mmol) in 50 mL DCM was
added TEA (9.67 mL, 69.4 mmol). The mixture was cooled to 0°C and ethyl chlorooxoacetate
(2.44 mL, 21.2 mmol) was added. The mixture was stirred 2h at 0°C. Then, toluene-4-sulfonyl
chloride (4.40 g, 23.1 mmol) was added and stirring was continued overnight at rt. A sat. aq.
NaHCO:s solution (50 mL) was added and the reaction mixture was extracted twice with DCM
(2 x 50 mL). The combined organic layers were dried over MgSOs, filtered and evaporated.
The residue was purified by flash chromatography using a gradient of eluent heptane/AcOEt
(9:1 to 4:1) to give 5-(2,4-difluoro-phenyl)-[1,3,4]oxadiazole-2-carboxylic acid ethyl ester as
a light yellow solid (2.43g, 60%). LC-MS method A: tr = 0.80 min; [M+H]" = 255.13,
[M+H+MeCN]" = 296.10.

b) To a solution of 1-cyclohexylpiperidin-4-amine (38 mg, 0.2 mmol) in 0.4 mL toluene cooled
to 0°C was added trimethylaluminium 2.0 M in toluene (0.1 mL, 0.2 mmol) . After stirring
for 30 min. a solution of the above ester (25.4 mg, 0.1 mmol) in toluene (0.4 mL) was added.

The reaction was stirred for 3h and quenched with 1.25 M HCl in MeOH (0.240 mL, 0.3 mmol).
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The solvents were evaporated and the residue purified by prep. HPLC under basic conditions
to yield 10e (21 mg, 54%). QC LC-MS: tr = 0.57 min; [M+H]+ =391.3. LC-HRMS: tgr = 0.50
min; m/z = 390.1867, found = 391.1945 [M + H]*. *H NMR (500 MHz, Ds-DMSO) 6: 9.28
(d,J=8.1 Hz, 1 H), 8.18 (td, J1 = 6.5 Hz, . = 8.5 Hz, 1 H), 7.63 (ddd, J1=11.3 Hz, /. =9.5
Hz, J3 =2.4 Hz, 1 H), 7.39 (td, J1 = 2.1 Hz, J = 8.3 Hz, 1 H), 3.69-3.81 (m, 1 H), 2.84 (d, J =
11.6 Hz, 2 H), 2.20-2.33 (m, 3 H), 1.67-1.83 (m, 6 H), 1.52-1.67 (m, 3 H), 1.13-1.29 (m, 4 H),
1.00-1.13 (m, 1 H).

6-(2,4-Difluoro-phenyl)-pyrimidine-4-carboxylic acid (1-cyclohexyl-piperidin-4-yl)-
amide (10f).

a) To a degassed solution of 2,4-difluorophenylboronic acid pinacol ester (1.47 g, 6.13 mmol)
and methyl-6-chloropyrimidine-4-carboxylate (0.96 g, 5.57 mmol) in DMF (15 mL) were
added K3PO4 (1.67 g, 7.8 mmol) and Pd(dppf)Cl..DCM (0.91 g, 1.11 mmol). The reaction
mixture was stirred at 60°C for 18 h. A sat. ag. NaHCOj3 solution (50 mL) was added and the
reaction mixture was extracted twice with DCM (2 x 50 mL). The reaction mixture was diluted
with H>O (100 mL) and extracted with EtOAc (2 x 100 mL). The combined organic layers
were dried over MgSOs, filtered and evaporated. The residue was purified by flash
chromatography using a gradient of heptane/AcOEt (7:3 to 1:1) as eluent to give 6-(2,4-
difluoro-phenyl)-pyrimidine-4-carboxylic acid methyl ester as a light yellow solid (0.96 g,
69%). LC-MS method A: tr = 0.80 min; [M+H]" = 251.08; '"H NMR (400 MHz, CDCl5) ¢:
9.46 (s, 1 H), 8.53 (s, 1 H), 8.31 (q, J=7.8 Hz, 1 H), 7.11 (t, /= 8.2 Hz, 1 H), 7.02 (m, 1 H),
4.10 (s, 3 H).

b) 6-(2,4-difluoro-phenyl)-pyrimidine-4-carboxylic acid (0.878 g, 97%) was obtained by
saponification of the above ester according to the procedure used for 10b. LC-MS method A:

tr = 0.66 min; [M+H]" = 237.07; 'H NMR (400 MHz, Ds-DMSO) 6: 13.92-14.31 (broad s, 1
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H), 9.48 (s, 1H), 8.34 (s, 1 H), 8.25 (q, J= 8.0 Hz, 1 H), 7.54 (t, J = 10.8 Hz, 1H), 7.35 (t, J =
8.3 Hz, 1H).

c) General procedure A from the above carboxylic acid and 1-cyclohexylpiperidin-4-ylamine
to yield 10f. QC LC-MS: tz =0.64 min; [M+H]" = 401.4. LC-HRMS: tr = 0.58 min; m/z =
400.2075, found = 401.215 [M + H]*. *H NMR (400 MHz, DMSO) &: 9.38-9.43 (m, 1 H), 8.83-
8.91 (m, 1 H), 8.30-8.37 (m, 1 H), 8.18-8.29 (m, 1 H), 7.45-7.56 (m, 1 H), 7.27-7.39 (m, 1 H),
3.71-3.85 (M, 1 H), 2.77-2.89 (m, 2 H), 2.23-2.36 (m, 3 H), 1.52-1.81 (m, 9 H), 1.12-1.29 (m,

4 H), 0.96-1.12 (m, 1 H).

Preparation of compounds 11a-11j

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid benzyl-(1-cyclohexyl-piperidin-4-yl)-
amide (11a).1-Cyclohexylpiperidin-4-amine (18.2 mg, 0.1 mmol, 1 eq), benzaldehyde (13 mg,
0.12 mmol) and AcOH (0.012 mL, 0.21 mmol) were dissolved in DCM (1 mL). Sodium
triacetoxyborhydride (42.4 mg, 0.2 mmol) was added and the mixture was stirred overnight.
Ag. 1M NaOH (1 mL) and DCM (2 mL) were added, the organic phase was separated, and the
solvent evaporated under high vacuum. The obtained amine was then coupled according to
general procedure A with 1-(2,4-difluorophenyl)-1H-pyrazole-3-carboxylic acid. LC-MS
method B: tr =1.39 min; [M+H]" = 480.1. LC-HRMS: tr = 0.74 min; m/z = 479.2384, found
= 480.2471 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) §:7.93-8.14 (m, 1 H), 7.45-7.60 (m, 1
H), 6.99-7.37 (m, 7 H), 4.74 (s, 2 H), 3.78-4.25 (m, 1 H), 2.74-2.91 (m, 2 H), 2.13-2.28 (m, 2
H), 1.99-2.08 (m, 1 H), 1.60-1.76 (m, 8 H), 1.50-1.59 (m, 1 H), 1.07-1.23 (m, 4 H), 0.97-1.05

(m, 1 H).
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General Scheme for the Preparation of Compounds 11b to 11e and 11j

Q 11b-11]

Reagents and conditions (a) HATU, DIPEA, DMF, rt, 18 h; (b) HCI 4 N in dioxane, DCM, rt, 30 min; (c) cyclohexanone, NaBH(OAc)s,
AcOH, DCM, rt, 24 h.

5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid (1-cyclohexyl-3,3-difluoro-piperidin-
4-yl)-amide (11b)

a) To a solution of 5-(2,4-difluorophenyl)isoxazole-3-carboxylic acid (67.5 mg, 0.3 mmol) in
2 mL DMF was added 4-amino-1-boc-3,3-difluoropiperidine (85 mg, 0.36 mmol). DIPEA
(0.26 mL, 1.5 mmol) was then added followed by HATU (143 mg, 0.37 mmol). The reaction
mixture was stirred overnight at rt. The crude mixture was directly purified by prep. LC-MS
under basic conditions to yield tert-butyl 4-(5-(2,4-difluorophenyl)isoxazole-3-carboxamido)-
3,3-difluoropiperidine-1-carboxylate (89 mg, 67%). LC-MS method B: tr = 1.64 min;
[M+NH3]" =361.1.

b) The above-mentioned amide (89 mg, 0.2 mmol) was dissolved in DCM (1 mL). HCI in
dioxane 4M (1 mL, 4 mmol) was added dropwise. The mixture was stirred at rt for 1 hour. The
solvents were evaporated, and the residue was dried on high vacuum to deliver 5-(2,4-
difluorophenyl)-N-(3,3-difluoropiperidin-4-yl)isoxazole-3-carboxamide hydrochloride (77
mg, 100%). LC-MS method B: tr = 0.86 min; [M+H]" = 344.0.

c¢) To a suspension of the above-mentioned amine hydrochloride (38 mg, 0.1 mmol) in DCM
(0.5 mL) at rt was added cyclohexanone (15 mg, 0.15 mmol) followed by acetic acid (0.007

mL, 0.125 mmol) and sodium triacetoxyborohydride (32 g, 0.15 mmol). The reaction mixture
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was stirred overnight at rt. The reaction mixture was evaporated. The crude compound was
purified by prep. LC-MS under basic conditions to give 11b (14 mg, 33%). LC-MS method B:
tr = 1.19 min; [M+H]" =426.1. LC-HRMS: tr = 0.72 min; m/z = 425.1726, found = 426.1807
[M + H]". *H NMR (400 MHz, DMSO, solvent suppression) &: 8.97 (d, J = 8.8 Hz, 1 H), 8.06
(td, J1 =8.6 Hz, J. = 6.4 Hz, 1 H), 7.57 (ddd, J; = 11.5 Hz, J = 9.3 Hz, J3 = 2.4 Hz, 1 H), 7.30-
7.36 (m, 1 H), 7.23 (d, J = 2.8 Hz, 1 H), 4.25-4.44 (m, 1 H), 3.05-3.13 (m, 1 H), 2.78-2.91 (m,
1H), 2.55-2.76 (m, 1 H), 2.34-2.45 (m, 2 H), 1.66-1.90 (m, 6 H), 1.52-1.63 (m, 1 H), 1.12-1.29

(m, 4 H), 1.01-1.12 (m, 1 H).

Rac-5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic  acid  ((3S*,4S¥)-1-cyclohexyl-3-
methoxy-piperidin-4-yl)-amide (11c). Prepared in analogy to compound 11b from fert-butyl
trans-4-amino-3-methoxy-piperidine-1-carboxylate. LC-MS method B: tr = 1.09 min; [M+H]"
=420.2 . LC-HRMS: tr = 0.60 min; m/z = 419.2020, found = 420.21 [M + H]*. '"H NMR (500
MHz, D6-DMSO) ¢: 8.81 (d, J = 8.6 Hz, 1 H), 8.06 (td, J1 = 6.4 Hz, J» = 8.7 Hz, 1 H), 7.59
(ddd, /1 =2.5Hz,J.=9.3 Hz,J; =11.5 Hz, 1 H), 7.34 (td, J1 =2.2 Hz, J, = 8.3 Hz, 1 H), 7.15
(d,J=2.9 Hz, 1 H), 3.63-3.74 (m, 1 H), 3.30 (s, 3 H), 3.14-3.23 (m, 1 H), 2.71-2.79 (m, 1 H),
2.50-2.55 (m, 2 H), 2.30-2.36 (m, 1 H), 2.21 (m, 1 H), 1.96 (t,J=10.4 Hz, 1 H), 1.69-1.81 (m,

4 H), 1.46-1.62 (m, 2 H), 1.14-1.27 (m, 4 H), 1.02-1.12 (m, 1 H).

Rac-5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic  acid  ((3S*,4S¥)-1-cyclohexyl-3-
ethoxy-piperidin-4-yl)-amide (11d). Prepared in analogy to compound 11b from fert-butyl
trans-4-amino-3-ethoxy-piperidine-1-carboxylate. LC-MS method B: tr = 1.16 min; [M+H]"
=434.1. LC-HRMS: tg = 0.64 min; m/z = 433.2177, found = 434.2258 [M + H]*. 'H NMR (400
MHz, DMSO, solvent suppression) o: 8.77 (d, /= 8.6 Hz, 1 H), 8.01-8.12 (m, 1 H), 7.53-7.62
(m, 1 H), 7.28-7.39 (m, 1 H), 7.13 (d, J=2.7 Hz, 1 H), 3.52-3.73 (m, 1 H), 3.05-3.14 (m, 1 H),
2.66-2.80 (m, 1 H), 2.26-2.39 (m, 1 H), 2.14-2.26 (m, 1 H), 1.94-2.05 (m, 1 H), 1.62-1.82 (m,
5H), 1.46-1.62 (m, 2 H), 1.12-1.25 (m, 4 H), 0.97-1.12 (m, 4 H).
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Rac-5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic  acid  ((3S¥%,4S*)-1-cyclohexyl-3-
hydroxy-piperidin-4-yl)-amide (11e). Prepared in analogy to compound 11b from fert-butyl
trans-4-amino-3-hydroxy-piperidine-1-carboxylate. QC LC-MS: tg = 0.55 min; [M+H]" =
406.2 . LC-HRMS: tr = 0.55 min; m/z = 405.1864, found = 406.1939 [M + H]*. 'H NMR (400
MHz, CDCl3) 0: 7.96 (td, J1 = 6.3 Hz, J,=8.5 Hz, 1 H), 7.12 (d, J= 3.7 Hz, 1 H), 6.97-7.10
(m, 3H), 6.90 (d,/=7.3 Hz, 1 H), 3.85-3.95 (m, 1 H), 3.68 (td, J1 =4.2 Hz, J, =8.7 Hz, 1 H),
3.08-3.16 (m, 1 H), 2.81-2.90 (m, 1 H), 2.27-2.48 (m, 3 H), 2.07-2.16 (m, 1 H), 1.76-1.91 (m,

4 H), 1.60-1.72 (m, 2 H), 1.19-1.34 (m, 4 H), 1.05-1.19 (m, 1 H).

Rac-5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic  acid  ((3S*,4S¥)-1-cyclohexyl-3-
hydroxymethyl-piperidin-4-yl)-amide (11f). To a solution of ester 11g (0.67 g, 1.5 mmol) in
17.1 mL dry THF was added LiCl (0.51 g, 12 mmol), followed by NaBH4 (0.23 g, 6 mmol)
and 8§ mL dry EtOH. After stirring for 44 h, 20 mL water was added, THF and EtOH were
evaporated under high vacuum and the mixture was diluted with 50 mL DCM. The organic
phase was separated dried over NaxSO4 and the solvent evaporated under high vacuum to yield
11 (0.50 g, 79%). LC-MS method B tr = 1.03 min; [M+H]" = 420.23. LC-HRMS: tr =0.56
min; m/z = 419.2020, found = 420.2098 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) 6: 8.73
(d,J=8.7Hz, 1 H), 8.06 (td, J1 = 6.5 Hz, /. = 8.7 Hz, 1 H), 7.59 (ddd, J1 = 2.5 Hz, /. = 9.3
Hz, s;=11.5Hz, 1 H), 7.34 (td, J1 =2.1 Hz, »,=8.3 Hz, 1 H), 7.16 (d, /= 2.9 Hz, 1 H), 4.40
(t,J=5.0 Hz, 1 H), 3.52-3.62 (m, 1 H), 3.43-3.50 (m, 1 H), 3.16-3.24 (m, 1 H), 3.03-3.09 (m,
1 H), 2.78-2.85 (m, 1 H), 2.17-2.32 (m, 2 H), 1.99 (t, J = 11.1 Hz, 1 H), 1.69-1.82 (m, 6 H),

1.54-1.66 (m, 2 H), 1.14-1.27 (m, 4 H), 1.02-1.13 (m, 1 H).

1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-piperidine-4-
carboxylic acid amide (11j). Prepared in analogy to compound 11b from tert-butyl 4-amino-
4-carbamoylpiperidine-1-carboxylate. QC LC-MS: tr = 0.64 min; [M+H]" =433.4 . LC-

HRMS: tr = 0.57 min; m/z = 432.1973, found = 433.2047 [M + H]*. 'H NMR (400 MHz, Ds-
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DMSO) §: 8.14 (s, 1 H), 8.06 (td, Ji = 6.6 Hz, J» = 8.6 Hz, 1 H), 7.58 (ddd, Ji = 2.4 Hz, J, =
9.5Hz, Js=11.5 Hz, 1 H), 7.31-7.37 (m, 1 H), 7.19 (d, J= 2.8 Hz, 2 H), 6.93 (s, 1 H), 2.66 (d,
J=11.7Hz, 2 H), 2.37 (t, J=11.2 Hz, 2 H), 2.10-2.25 (m, 3 H), 1.86-1.98 (m, 2 H), 1.65-1.77

(m, 4 H), 1.51-1.59 (m, 1 H), 1.10-1.25 (m, 4 H), 1.00-1.10 (m, 1 H).

Preparation of racemic ester 11g, and carboxylic acid 11h

rac-(3R*,4R*)-1-Cyclohexyl-4-{|5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid methyl ester (11g)

a) To a solution of rac-(3R* ,4R*)-4-tert-butoxycarbonylamino-piperidine-3-carboxylic acid
methyl ester (3.0 g, 11.3 mmol) in DCM (56 mL) was added cyclohexanone (1.42 mL, 13.5
mmol) followed by acetic acid (0.966 mL, 16.9 mmol) and sodium triacetoxyborohydride (3.39
g, 15.2 mmol). After stirring for 5h, additional cyclohexanone (0.23 mL, 2.3 mmol), acetic acid
(0.17 mL, 2.8 mmol) and sodium triacetoxyborohydride (0.59 g, 2.8 mmol) were added. The
reaction mixture was stirred overnight. The reaction mixture was diluted with DCM (200 mL)
and treated with aq. sat. NaHCO3 (250 mL). The organic phase was dried over MgSQO4 and
evaporated. Compound rac-methyl (3R* ,4R*)-4-((tert-butoxycarbonyl)amino)-1-
cyclohexylpiperidine-3-carboxylate was used in the next step without further purification (3.85
g, 100%); LC-MS method B tr = 1.09 min; [M+H]" = 341.19.

b) The above-mentioned compound (3.85 g, 11.3 mmol) was dissolved in MeOH (56.5 mL).
A 4 M solution of HCI in dioxane (56.5 mL, 226 mmol) was added and the reaction was stirred
for 1 h. The reaction mixture was concentrated, dissolved in DCM (250 mL) and treated with
aq. sat. NaHCO3 (200 mL). The organic layer was separated, and the aqueous phase was
extracted with DCM (150 mL). The combined organic layers were dried over MgSQO4 and
evaporated. The crude rac-methyl (3R*,4R*)-4-amino-1-cyclohexylpiperidine-3-carboxylate

hydrochloride was obtained as a yellow oil (2.64g, 92%); LC-MS method B tr = 0.79 min;
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[M+H]" =241.20. *H NMR (400 MHz, CDCI3) §: 7.28 (s, 1 H), 3.61-3.79 (m, 4 H), 3.06-3.13
(m, 1 H), 2.83-2.92 (m, 2 H), 2.23-2.44 (m, 4 H), 1.04-1.93 (m, 18 H).

c) General procedure A from the above amine hydrochloride and 5-(2,4-
difluorophenyl)isoxazole-3-carboxylic acid to yield 11g. LC-MS method B: tr =1.15 min;
[M+H]" =447.92. LC-HRMS: tr = 0.60 min; m/z = 447.1970, found = 448.2046 [M + H]*. 'H
NMR (400 MHz, CDCls) 0: 7.97 (td, J1 = 6.3 Hz, /o, = 8.5 Hz, 1 H), 7.11 (d, /= 3.8 Hz, 1 H),
7.04-7.10 (m, 1 H), 7.01 (ddd, J1 =2.4 Hz, J, = 8.6 Hz, 5= 10.8 Hz, 1 H), 6.82 (d, /= 8.5 Hz,
1 H), 4.20-4.31 (m, 1 H), 3.69 (m, 3 H), 3.05-3.15 (m, 1 H), 2.90-2.98 (m, 1 H), 2.65-2.74 (m,
1 H), 2.56-2.65 (m, 1 H), 2.44-2.53 (m, 1 H), 2.33-2.43 (m, 1 H), 2.15-2.23 (m, 1 H), 1.73-1.91
(m, 4 H), 1.57-1.72 (m, 2 H), 1.18-1.37 (m, 4 H), 1.06-1.19 (m, 1 H).
Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (11h). Prepared in analogy to compound 19 from ester 11g. LC-
MS method B: tr = 0.59 min; [M+H]" = 433.82. LC-HRMS: tr = 0.62 min; m/z = 433.1813,
found = 434.1896 [M + H]*. 'H NMR (400 MHz, D¢-DMSO) §: 11.76-12.73 (m, 1 H), 8.92 (d,
J=28.1Hz, 1 H), 8.08 (td, J1 = 8.8 Hz, J» = 6.5 Hz, 1H), 7.61 (ddd, J1 = 2.5 Hz, /> = 9.3 Hz, J5
=11.5 Hz, 1 H), 7.32-7.38 (m, 1 H), 7.15 (d, J= 3.0 Hz, 1 H), 4.00-4.14 (m, 1 H), 3.03-3.16
(m, 1 H), 2.84-2.98 (m, 1 H), 2.68-2.80 (m, 1 H), 2.32-2.54 (m, 3 H), 1.70-1.90 (m, 5 H), 1.52-

1.69 (m, 2 H), 1.18-1.24 (m, 4 H), 1.07-1.10 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid dimethylamide (11i). Prepared in analogy to compound
(3S,4S5)-11i from carboxylic acid 11h. LC-MS method B: tr = 1.0 min; [M+H]" = 460.95. LC-
HRMS: tr = 0.59 min; m/z = 460.2286, found = 461.2372 [M + H]*. '"H NMR (500 MHz, Ds-
DMSO) o: 8.68 (d, J= 8.5 Hz, 1 H), 8.05 (td, /1 = 8.7 Hz, J. = 6.5 Hz, 1 H), 7.58 (ddd, J1 =
11.5Hz, ,=93Hz,J5=2.4Hz, 1H), 733 (td, /1 =83 Hz, ,=2.1 Hz, 1 H), 7.09 (d, /J=2.9

Hz, 1 H), 4.03-4.13 (m, 1 H), 3.13 (td, J; = 10.7 Hz, J» = 3.5 Hz, 1 H), 3.06 (s, 3 H), 2.80-2.91
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(m, 2 H), 2.77 (s, 3 H), 2.23-2.36 (m, 2 H), 2.19 (t, J= 11.2 Hz, 1 H), 1.79-1.87 (m, 1 H), 1.67-

1.79 (m, 4 H), 1.53-1.64 (m, 2 H), 1.13-1.28 (m, 4 H), 0.99-1.13 (m, 1 H).

(BR.,4R)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid dimethylamide (3R,4R)-11i. Prepared in analogy to compound
(35,45)-11i, starting from (3R,4R)-4-((R)-1-phenyl-ethylamino)-piperidine-1,3-dicarboxylic
acid 1-tert-butyl ester 3-ethyl ester 19%°. LC-MS method A: tr = 0.71 min; [M+H]" = 461.23.
Chiral HPLC: tr = 9.1 min; 95.6 % ee; Column: Regis (R,R) Whelk-O1, 4.6x250 mm, 5 um;
Detector wavelength: 254 nm; Eluent: 30% Heptane 0.05% DEA; 70% Ethanol 0.05% DEA;
Flow: 0.8 mL/min; BPR: 150 bar; Temperature: 25°C. Injection volume: 2.5 ul. LC-HRMS: tr
= 0.60 min; m/z = 460.2285, found = 461.2362 [M + H]*. 'H NMR (400 MHz, D¢-DMSO) ¢:
8.69 (d, J=8.3 Hz, 1 H), 8.05(q,J=7.9 Hz, 1 H), 7.58 (m, 1 H), 7.33 (t, /= 8.4 Hz, 1 H),
7.09-7.11 (m, 1 H), 4.03-4.12 (m, 1 H), 3.13 (m, 2 H), 3.06 (s, 3 H), 2.85 (t, /J=13.5 Hz, 1 H),
2.77 (s, 3 H), 2.16-2.33 (m, 3 H), 1.83 (d, /=11.0 Hz, 1 H), 1.73 (d, /= 7.2 Hz, 4 H), 1.57 (d,

J=12.0 Hz, 2 H), 1.12-1.26 (m, 4 H), 1.04-1.11 (m, 1 H).

Preparation of compounds 20a-20q and 21a-21g

The compounds were prepared in analogy to compound (38,4S5)-11i from carboxylic acid
11h and the corresponding amine.
Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid amide (20a). Prepared from ammonium chloride. LC-MS
method B: tr = 0.88 min; [M+H]" = 433.18. LC-HRMS: tr = 0.53 min; m/z = 432.1973, found
=433.205 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) ¢: 8.60 (d, J = 8.2 Hz, 1 H), 8.05 (td, Ji
=6.5Hz, ,=8.7Hz, 1 H), 7.58 (ddd, /1 =2.5 Hz, . =9.3 Hz, J; = 11.5 Hz, 1 H), 7.33 (td, J1

=2.1Hz, =83 Hz, 1 H),7.16 (s, 1 H), 7.12 (d, J= 2.8 Hz, 1 H), 6.83 (s, 1 H), 3.90-4.03 (m,
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1 H), 2.87-2.95 (m, 1 H), 2.77-2.86 (m, 1 H), 2.55-2.63 (m, 1 H), 2.21-2.35 (m, 3 H), 1.64-1.89

(m, 5 H), 1.42-1.63 (m, 2 H), 1.14-1.30 (m, 5 H), 0.98-1.13 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid methylamide (20b). Prepared from methylamine
hydrochloride. LC-MS method B: tr = 0.95 min; [M+H]" = 446.95. LC-HRMS: tg = 0.55 min;
m/z = 446.2129, found = 447.2209 [M + H]*. '"H NMR (500 MHz, D¢-DMSO) §: 8.57 (d, J =
8.4 Hz, 1 H), 8.05 (td, J1 = 6.4 Hz, J» = 8.7 Hz, 1 H), 7.56-7.64 (m, 2 H), 7.30-7.37 (m, 1 H),
7.11(d,J=2.9 Hz, 1 H), 3.91-4.05 (m, 1 H), 2.75-2.93 (m, 2 H), 2.54-2.62 (m, 1 H), 2.47-2.55
(m, 3 H), 2.21-2.35 (m, 3 H), 1.79-1.89 (m, 1 H), 1.65-1.79 (m, 4 H), 1.45-1.64 (m, 2 H), 1.13-

1.28 (m, 4 H), 1.01-1.13 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid ethyl-methyl-amide (20c). Prepared from N-
ethylmethylamine. LC-MS method B: tr = 1.04 min; [M+H]" = 474.91. LC-HRMS: tr = 0.62
min; m/z = 474.2442, found = 475.2526 [M + H]*. 'TH NMR (500 MHz, D¢-DMSO) §: 8.69 (d,
J=28.6 Hz, 0.5 H), 8.63 (d, /= 8.8 Hz, 0.5 H), 8.01-8.09 (m, 1 H), 7.58 (ddd, J1 = 11.4 Hz, J»
=9.1Hz,J3=2.4Hz 1H),7.33(td, /i =8.5Hz,J.=2.1 Hz, 1 H), 7.08 (dd, J1 = 6.1 Hz, > =
2.9Hz, 1H),4.01-4.16 (m, 1 H), 3.56-3.67 (m, 0.5 H), 3.34-3.41 (m, 0.5 H), 3.21-3.29 (m, 0.5
H), 3.05-3.16 (m, 1.5 H), 3.01-3.05 (m, 1.5 H), 2.79-2.91 (m, 2 H), 2.72-2.77 (m, 1.5 H), 2.19-
2.36 (m, 3 H), 1.59-1.85 (m, 6 H), 1.51-1.59 (m, 1 H), 1.15-1.27 (m, 4 H), 1.11-1.15 (m, 1.5

H), 1.01-1.11 (m, 1 H), 0.88 (t, /= 7.0 Hz, 1.5 H).

Rac-5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic  acid  [(3R*,4R*)-3-(azetidine-1-
carbonyl)-1-cyclohexyl-piperidin-4-yl]-amide (20d). Prepared from azetidine. LC-MS
method B: tr = 0.93 min; [M+H]" =473.15. LC-HRMS: tr = 0.58 min; m/z = 472.2286, found

=473.2365 [M + H]*. "H NMR (500 MHz, Ds-DMSO) J: 8.71 (d, J = 8.1 Hz, 1H), 8.06 (td, Ji
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= 6.4 Hz, J» = 8.5 Hz, 1H), 7.59 (ddd, J; = 2.6 Hz, J» = 9.3 Hz, J3 = 11.4 Hz, 1H), 7.32-7.37
(m, 1 H), 7.12 (d, J=2.9 Hz, 1 H), 4.29-4.38 (m, 1 H), 4.08-4.17 (m, 1 H), 3.94-4.06 (m, 1 H),
3.69-3.84 (m, 2 H), 2.79-2.93 (m, 2 H), 2.63-2.72 (m, 1 H), 2.05-2.37 (m, 5 H), 1.78-1.86 (m,

1 H), 1.68-1.78 (m, 4 H), 1.52-1.63 (m, 2 H), 1.14-1.28 (m, 4 H), 1.00-1.13 (m, 1 H).

Rac-5-(2,4-Difluoro-phenyl)-isoxazole-3-carboxylic acid [(3R*,4R*)-1-cyclohexyl-3-
(pyrrolidine-1-carbonyl)-piperidin-4-yl]-amide (20e). Prepared from pyrrolidine. LC-MS
method B: tr = 1.03 min; [M+H]" = 486.92. LC-HRMS: tr = 0.62 min; m/z = 486.2442, found
=487.252 [M + H]*. "H NMR (500 MHz, Ds-DMSO) ¢: 8.70 (d, J = 8.7 Hz, 1 H), 8.05 (td, Ji
=6.5Hz, J,=8.7Hz, 1 H), 7.58 (ddd, J1 =2.5Hz,/,=9.4Hz,J;=11.4 Hz, 1 H), 7.33 (td, /i
=2.1Hz,J,=8.4Hz 1 H),7.09 (d,J=2.9 Hz, 1 H), 4.02-4.13 (m, 1 H), 3.72-3.80 (m, 1 H),
3.33-3.40 (m, 1 H), 3.16-3.26 (m, 2 H), 2.88-2.96 (m, 2 H), 2.80-2.86 (m, 1 H), 2.19-2.36 (m,
3 H), 1.85-1.94 (m, 1 H), 1.78-1.85 (m, 2 H), 1.65-1.78 (m, 6 H), 1.53-1.64 (m, 2 H), 1.13-1.29

(m, 4 H), 1.01-1.13 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid (2-methoxy-ethyl)-methyl-amide (20f). Prepared from 2-
methylamino-ethanol. LC-MS method B: tr = 1.05 min; [M+H]" = 504.91. LC-HRMS: tr =
0.62 min; m/z = 504.2548, found = 505.2622 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) 6:
8.70 (d, J=28.7 Hz, 0.5 H), 8.45-8.52 (m, 0.5 H), 8.05 (td, J1 = 6.5 Hz, J, = 8.6 Hz, 1 H), 7.58
(ddd, J1=2.4Hz, . =9.4Hz, J3=11.4Hz, 1 H), 7.33 (td, /1 =2.2 Hz, ., = 8.4 Hz, 1 H), 7.09
(d,J=29Hz, 1H),4.01-4.13 (m, 1 H), 3.85-3.96 (m, 0.5 H), 3.43-3.56 (m, 1.5 H), 3.20-3.31
(m, 3.5 H), 3.10-3.19 (m, 1 H), 3.07-3.10 (m, 3 H), 2.88-2.94 (m, 0.5 H), 2.81-2.88 (m, 1.5 H),
2.77 (s, 1.5 H), 2.15-2.36 (m, 3 H), 1.78-1.84 (m, 1 H), 1.69-1.78 (m, 4 H), 1.60-1.68 (m, 1 H),

1.53-1.60 (m, 1 H), 1.12-1.28 (m, 4 H), 1.01-1.13 (m, 1 H).
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Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid (2-hydroxy-ethyl)-amide (20g). Prepared from (2-hydroxy-
ethyl)-amine. LC-MS method B: tr = 0.89 min; [M+H]" = 476.89. LC-HRMS: tg = 0.52 min;
m/z = 476.2235, found = 477.2316 [M + H]*. 'H NMR (500 MHz, D¢-DMSO) §: 8.56 (d, J =
8.5 Hz, 1 H), 8.06 (td, J1 =8.7 Hz, /. = 6.5 Hz, 1 H), 7.66 (t, /= 5.6 Hz, 1 H), 7.58 (ddd, J; =
11.5Hz, =93 Hz, 5=2.5Hz,1H), 733 (td, /1 =83 Hz, /,=2.1 Hz, 1 H), 7.11 (d, /=29
Hz, 1 H),4.57 (t,J=5.5 Hz, 1 H), 3.90-4.01 (m, 1 H), 3.23-3.35 (m, 2 H), 3.00-3.12 (m, 2 H),
2.83-2.91 (m, 1 H), 2.77-2.83 (m, 1 H), 2.53-2.62 (m, 1 H), 2.22-2.40 (m, 3 H), 1.79-1.89 (m,
1 H), 1.67-1.79 (m, 4 H), 1.54-1.61 (m, 1 H), 1.49 (ddd, J1 =3.7 Hz, J, = 12.1 Hz, J5 = 24.1

Hz, 1H), 1.12-1.27 (m, 4 H), 1.00-1.12 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid benzylamide (20h). Prepared from benzylamine. LC-MS
method B: tr = 1.05 min; [M+H]" = 523.17. LC-HRMS: tr = 0.67. min; m/z = 522.2442, found
=523.2515 [M + H]*. "H NMR (500 MHz, D¢-DMSO) &: 8.64 (d, J = 8.6 Hz, 1H), 8.15-8.21
(m, 1 H), 8.07 (td, J1 = 8.7 Hz, J» = 6.4 Hz, 1H), 7.60 (ddd, J1 =11.4 Hz, , =93 Hz, 3 =2.4
Hz, 1H), 7.32-7.38 (m, 1 H), 7.12-7.17 (m, 2 H), 7.04-7.12 (m, 4 H), 4.36-4.44 (m, 1 H), 3.98-
4.12 (m, 2 H), 2.88-2.97 (m, 1 H), 2.80-2.88 (m, 1 H), 2.67-2.75 (m, 1 H), 2.25-2.43 (m, 3 H),
1.80-1.89 (m, 1 H), 1.69-1.80 (m, 4 H), 1.49-1.63 (m, 2 H), 1.15-1.28 (m, 4 H), 1.02-1.14 (m,

1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid phenylamide (20i). Prepared from aniline. LC-MS method B:
tr=1.10 min; [M+H]" = 509.12. LC-HRMS: tr = 0.69 min; m/z = 508.2286, found = 509.2355
[M + H]*. "TH NMR (500 MHz, Ds-DMSO) §: 9.83 (s, 1 H), 8.77 (d, J= 8.4 Hz, 1 H), 8.02 (td,
J1=6.4Hz, J,=8.7Hz, 1 H), 7.54-7.60 (m, 3 H), 7.29-7.34 (m, 1 H), 7.23-7.28 (m, 2 H), 7.07

(d,J=2.9 Hz, 1 H), 6.97-7.03 (m, 1 H), 4.06-4.16 (m, 1 H), 3.02-3.09 (m, 1 H), 2.81-2.91 (m,
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2 H), 2.28-2.42 (m, 3 H), 1.84-1.93 (m, 1 H), 1.69-1.81 (m, 4 H), 1.51-1.62 (m, 2 H), 1.15-1.30

(m, 4 H), 1.02-1.14 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid (pyridin-2-ylmethyl)-amide (20j). Prepared from pyridin-2-
ylmethanamine. LC-MS method B: tr = 0.98 min; [M+H]" = 523.86. LC-HRMS: tr = 0.54
min; m/z = 523.2395, found = 524.2479 [M + H]". IH M-NMR (400 MHz, DMSO, water
suppression) o0: 8.69-8.76 (m, 1 H), 8.35-8.41 (m, 1 H), 8.30-8.35 (m, 1 H), 8.03-8.11 (m, 1 H),
7.55-7.64 (m, 1 H), 7.38-7.45 (m, 1 H), 7.31-7.38 (m, 1 H), 7.15-7.22 (m, 1 H), 7.08-7.13 (m,
2 H), 4.40-4.49 (m, 1 H), 4.16-4.23 (m, 1 H), 3.96-4.08 (m, 1 H), 2.91-2.98 (m, 1 H), 2.79-2.86
(m, 1 H), 2.67-2.79 (m, 1 H), 2.25-2.43 (m, 3 H), 1.80-1.89 (m, 1 H), 1.69-1.80 (m, 4 H), 1.50-

1.62 (m, 2 H), 1.14-1.28 (m, 4 H), 1.02-1.14 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid phenethyl-amide (20k). Prepared from phenethylamine. LC-
MS method B: tr = 1.13 min; [M+H]" = 537.16. LC-HRMS: tr = 0.71 min; m/z = 536.2599,
found = 537.2678 [M + H]*. 'H NMR (500 MHz, Ds-DMSO) 6: 8.55 (d, /= 8.4 Hz, 1 H), 8.05
(td, 1 =8.7Hz, ,=6.4Hz, 1 H),7.77 (t, J=5.5 Hz, 1 H), 7.58 (ddd, J1 = 2.6 Hz, J> = 9.3 Hz,
J3;=11.6 Hz, 1H), 7.30-7.36 (m, 1 H), 7.18-7.24 (m, 2 H), 7.10-7.16 (m, 4 H), 3.92-4.03 (m, 1
H), 3.17-3.31 (m, 2 H), 2.74-2.84 (m, 2 H), 2.56-2.70 (m, 3 H), 2.20-2.33 (m, 3 H), 1.79-1.87

(m, 1 H), 1.66-1.79 (m, 4 H), 1.45-1.63 (m, 2 H), 1.13-1.28 (m, 4 H), 1.02-1.13 (m, 1 H).

Rac-(3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid methyl-phenethyl-amide (201). Prepared from N-methyl-2-
phenylethylamine. LC-MS method B: tr = 1.18 min; [M+H]" = 551.17. LC-HRMS: tr = 0.75
min; m/z = 550.2755, found = 551.2838 [M + H]*. '"H NMR (500 MHz, Ds-DMSO) 6: 8.69 (d,

J=82Hz, 1 H, 1H), 8.04 (td, J = 8.5 Hz, J, = 6.6 Hz, 1H), 7.57 (m, J; = 2.1 Hz, J, = 9.8 Hz,
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1 H), 7.30-7.36 (m, 2 H), 7.19-7.29 (m, 2 H), 7.12-7.18 (m, 2 H), 7.07-7.12 (m, 1 H), 4.01-4.14
(m, 1 H), 3.87-4.00 (m, 0.5 H), 3.51-3.63 (m, 0.5 H), 3.29-3.45 (m, 1 H), 3.00-3.13 (m, 1 H),
2.94-3.00 (m, 1.5 H), 2.86-2.94 (m, 0.5 H), 2.76-2.86 (m, 1.5 H), 2.72-2.76 (m, 1.5 H), 2.60-
2.72 (m, 2 H), 2.15-2.35 (m, 2.5 H), 2.03-2.15 (m, 0.5 H), 1.50-1.87 (m, 7 H), 0.99-1.28 (m, 5

H).

Stereoisomeric mixture (3R*,4R*)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-
carbonyl]-amino}-piperidine-3-carboxylic acid ((R¥)-1-pyridin-2-yl-ethyl)-amide (20m).
Prepared from 1-(2-pyridyl)ethylamine. QC LC-MS: tr = 0.67 min; [M+H]" = 538.20 and tr
= 0.68 min; [M+H]" = 538.20. LC-HRMS: tr = 0.58 min; m/z = 537.2551, found = 538.2631

[M + H]".

(BR.,4R)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid ((R)-1-pyridin-2-yl-ethyl)-amide (20n) was synthesised by
HATU  amidation of  (3R,4R)-1-cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-
carbonyl]-amino } -piperidine-3-carboxylic acid with (R)-1-(pyridin-2-yl)ethanamine. LC-MS
method A: tr = 0.63 min; [M+H]" = 538.33. Chiral HPLC: tg = 11.3 min; > 99 % ee; column:
ChiralPak IB 4.6x250 mm, 5 uM; detector wavelength: 254 nm; eluent: 90% heptane 0.05%
DEA; 10% ethanol 0.05% DEA; flow: 0.8 mL/min; BPR: 150 bar; temperature: 25°C; injection
volume: 4 pl. LC-HRMS: tg = 0.58 min; m/z = 537.2551, found = 538.2631 [M + H]". 'H NMR
(400 MHz, Dg-DMSO) 4: 8.69 (m, 1 H), 8.33 (d, /J=4.7 Hz, 1 H), 8.22 (d, J=7.6 Hz, 1 H),
8.08 (m, 1 H), 7.60 (m, 1 H), 7.35 (td, J1 = 8.5 Hz, ., = 2.3 Hz, 1 H), 7.24 (m, 2 H), 7.06 (d, J
=2.8 Hz, 1 H), 7.00 (m, 1 H), 4.87 (quint, J = 7.0 Hz, 1 H), 3.90-3.99 (m, 1 H), 2.93 (d, J =
9.3 Hz, 1 H),2.81(d,J=11.3Hz 1H),2.75 (td, /1 =3.5 Hz, ., =11.0 Hz, 1 H), 2.38 (m, 1
H), 2.26-2.34 (m, 2 H), 1.80-1.84 (m, 1 H), 1.74 (d, J= 8.0 Hz, 4 H), 1.49-1.60 (m, 2 H), 1.34

(d,J=7.0 Hz, 3 H), 1.16-1.26 (m, 5 H).
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(35.,45)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid ((R)-1-pyridin-2-yl-ethyl)-amide (200) was synthesised by
HATU amidation of (35,45)-1-cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-
amino } -piperidine-3-carboxylic acid 19 with (R)-1-(pyridin-2-yl)ethanamine. LC-MS method
A: tr = 0.64 min; [M+H]" = 538.21. Chiral HPLC: tg = 15.8 min; >99% ee; column: ChiralPak
IB 4.6x250 mm, 5 uM; detector wavelength: 254 nm; eluent: 90% heptane 0.05% DEA; 10%
ethanol 0.05% DEA; flow: 0.8 mL/min; BPR: 150 bar; temperature: 25°C; injection volume:
5 ul. LC-HRMS: tr = 0.59 min; m/z = 537.2551, found = 538.2633 [M + H]". *H NMR (400
MHz, D¢-DMSO) o: 8.71 (d, J = 8.6 Hz, 1 H), 8.50-8.51 (m, 1 H), 8.16 (d, /= 8.1 Hz, 1 H),
8.06 (td, J1=8.7Hz, 2, =6.4 Hz, 1 H), 7.72 (td, J1="7.7 Hz, /- = 1.8 Hz, 1 H), 7.58 (ddd, J1 =
11.5Hz,J,=9.3 Hz, s=2.5Hz, 1 H), 7.31-7.35 (m, 2 H), 7.25 (ddd, J1 = 7.5 Hz, J» = 4.8 Hz,
J3=1.0Hz, 1 H),7.15(d,J=2.9 Hz, 1 H), 4.92 (m, 1 H), 4.02 (m, 1 H), 2.90 (m, 2 H), 2.70-
2.74 (m, 1 H), 2.37-2.47 (m, 3 H), 1.87-1.90 (m, 1 H), 1.73-1.74 (m, 4 H), 1.49-1.58 (m, 2 H),

1.17-1.22 (m, 7 H), 1.02-1.09 (m, 1 H).

(B3R, 4R)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid ((S)-1-pyridin-2-yl-ethyl)-amide (20p) was synthesised by
HATU  amidation of  (3R,4R)-1-cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-
carbonyl]-amino } -piperidine-3-carboxylic acid with (S)-1-(pyridin-2-yl)ethanamine. LC-MS
method A: tr = 0.65 min; [M+H]" = 538.23. Chiral HPLC: tr = 13.6 min; 96.5 % ee; column:
ChiralPak 1B 4.6x250 mm, 5 uM; detector wavelength: 260 nm; eluent: 90% heptane 0.05%
DEA; 10% ethanol 0.05% DEA; flow: 0.8 mL/min; BPR: 150 bar; temperature: 25°C; injection
volume: 2.5 ul. LC-HRMS: tr = 0.59 min; m/z = 537.2551, found = 538.2628 [M + H]*. 'H
NMR (400 MHz, D¢-DMSO) ¢: 8.68 (d, /J=8.7 Hz, 1 H), 8.52 (d,/J=4.2 Hz, 1 H), 8.13 (d, J
=8.1 Hz, 1 H), 8.07 (q, J=8.6 Hz, 1 H), 7.73 (t, /= 7.3 Hz, 1 H), 7.58 (t, /= 9.3 Hz, 1 H),

7.33(d, J=8.0 Hz, 2 H), 7.26 (t, J = 5.6 Hz, 1 H), 7.14 (d, J= 2.4 Hz, 1 H), 4.93 (t, J= 7.8
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Hz, 1 H), 3.96-4.03 (m, 1 H), 2.80-2.89 (m, 2 H), 2.65-2.72 (m, 1 H), 2.28-2.42 (m, 3 H), 1.86-
1.91 (m, 1 H), 1.69-1.78 (m, 5 H), 1.55-1.60 (m, 1 H), 1.49-1.53 (m, 1 H), 1.19-1.23 (m, 6 H),

1.04-1.10 (m, 1 H).

(35,45)-1-Cyclohexyl-4-{|5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid ((S)-1-pyridin-2-yl-ethyl)-amide (20q) was synthesised by
HATU amidation of (3S,4S)-1-cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-
amino } -piperidine-3-carboxylic acid 19 with (S)-1-(pyridin-2-yl)ethanamine. LC-MS method
A: tr = 0.67 min; [M+H]" = 538.28. Chiral HPLC: tr = 17.3 min; 96 % ee; column: ChiralPak
IB 4.6x250 mm, 5 uM; detector wavelength: 260 nm; eluent: 90% heptane 0.05% DEA; 10%
ethanol 0.05% DEA; flow: 0.8 mL/min; BPR: 150 bar; temperature: 25°C; injection volume:
3 pl. LC-HRMS: tr = 0.58 min; m/z = 537.2551, found = 538.2631 [M + H]". 'H NMR (400
MHz, D¢-DMSO) ¢: 8.63 (d,J=8.6 Hz, 1 H), 8.33 (d,J=4.6 Hz, 1 H), 8.15(d,J=7.7 Hz, 1
H), 8.08 (td, /1 =8.7 Hz, J, = 6.6 Hz, 1 H), 7.60 (m, 1 H), 7.35 (td, J1=8.5 Hz, J, =2.2 Hz, 1
H), 7.22-7.29 (m, 2 H), 7.03 (d, /= 2.8 Hz, 1 H), 7.00 (m, 1 H), 4.88 (quint, /= 7.3 Hz, 1 H),
3.94(m, 1 H),2.93(d,/=9.2Hz, 1 H),2.81(d,/J=11.1 Hz, 1 H), 2.74 (td, J1 = 10.8 Hz, J>» =
3.4 Hz, 1 H), 2.38 (m, 1 H), 2.26-2.34 (m, 2 H), 1.82 (dd, J1 = 12.5 Hz, J,=3.9 Hz, 1 H), 1.74
(d,J=7.5Hz, 4 H), 1.48-1.59 (m, 2 H), 1.35 (d, /= 7.0 Hz, 3 H), 1.21 (m, 4 H), 1.06-1.11 (m,

1 H).

(35,45)-1-Cyclohexyl-4-{|5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid benzylamide (21a) was synthesised by HATU amidation of the
chiral acid 19 with benzyl amine. LC-MS method A: tr = 0.76 min; [M+H]" = 523.20. LC-
HRMS: tr = 0.68 min; m/z = 522.2442, found = 523.2525 [M + H]". 'H NMR (400 MHz, D¢-
DMSO) ¢: 8.66 (d, J=8.5Hz, 1 H), 8.19 (t, J = 5.8 Hz, 1 H), 8.07 (td, J1 = 8.7 Hz, J» = 6.5

Hz, 1 H), 7.57-7.63 (m, 1 H), 7.35 (td, /1 =8.3 Hz, ,=2.1 Hz, 1 H), 7.13-7.16 (m, 2 H), 7.11
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(d,J=2.9 Hz, 1 H), 7.07 (dd, Ji = 5.1 Hz, J» = 2.0 Hz, 3 H), 4.40 (m, 1 H), 4.07 (dd, Ji = 15.4
Hz, J>»=5.1 Hz, 2 H),2.92 (d, J=10.0 Hz, 1 H), 2.83 (d, J=9.3 Hz, 1 H), 2.68-2.73 (m, 1 H),
2.27-2.43 (m, 3 H), 1.84 (d, J=10.3 Hz, 1 H), 1.74 (d, J= 6.5 Hz, 4 H), 1.51-1.59 (m, 2 H),

1.15-1.23 (m, 5 H), 1.03-1.11 (m, 1 H).

(3S,4S5)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid ((R)-1-phenyl-ethyl)-amide (21b) was synthesised by HATU
amidation of the chiral acid 19 with (R)-(+)-a-methylbenzyl amine. QC LC-MS: tr = 0.81
min; [M+H]" = 537.50. LC-HRMS: tr = 0.73 min; m/z = 536.2598, found = 537.2678 [M +
H]*. *"H NMR (400 MHz, CDCI3) 6: 7.96 (q, J = 8.3 Hz, 1 H), 7.28 (s, 3 H), 7.20-7.24 (m, 2
H), 6.99-7.09 (m, 4 H), 5.12 (m, 1 H), 4.23-4.31 (m, 1 H), 3.00-3.05 (m, 1 H), 2.83-2.87 (m, 1
H), 2.67-2.73 (m, 2 H), 2.56 (m, 1H), 2.35-2.45 (m, 1 H), 2.01-2.07 (m, 1 H), 1.79-1.88 (m, 7
H), 1.64-1.67 (m, 1 H), 1.43 (d, J = 7.0 Hz, 3 H), 1.26 (m, J = 10.1 Hz, 4 H).
(35,45)-1-Cyclohexyl-4-{|5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid ((S)-2-hydroxy-1-phenyl-ethyl)-amide (21¢) was synthesised
by HATU amidation of the chiral acid 19 with (§)-2-amino-2-phenyl-ethanol. LC-MS method
B: tr = 0.98 min; [M+H]" = 553.21. LC-HRMS: tr = 0.64 min; m/z = 552.2548, found =
553.2634 [M + HJ*. *H NMR (400 MHz, D¢-DMSO) &: 8.63 (d, J = 8.8 Hz,1 H), 8.06 (m, 2
H), 7.58 (t, /=10.3 Hz, 1 H), 7.31-7.35 (m, 1 H), 7.27 (m, 5 H), 7.19-7.22 (m, 1 H), 7.14 (d,
J=22Hz, 1H),4.70-4.77 (m, 2 H), 3.99-4.04 (m, 1 H), 2.79-2.90 (m, 1 H), 2.67-2.73 (m, 1
H), 2.26-2.38 (m, 2 H), 1.84-1.90 (m, 1 H), 1.67-1.77 (m, 5 H), 1.45-1.59 (m, 2 H), 1.13-1.26
(m, 6 H), 1.02-1.09 (m, 1 H).
(35,45)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (2-pyridin-2-yl-ethyl)-amide (21d) was synthesised by HATU
amidation of the chiral acid 19 with 2-(pyridin-2-yl)ethan-1-amine. LC-MS method B: tr =

0.99 min; [M+H]" = 538.22. LC-HRMS: tr = 0.47 min; m/z = 537.2551, found = 538.2631 [M
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+ H]. 'H NMR (400 MHz, D¢-DMSO) ¢: 8.57 (d, J= 8.5 Hz, 1 H), 8.44 (d, J= 3.8 Hz, 1 H),
8.05 (m, 1 H), 7.78-7.81 (m, 1 H), 7.55-7.61 (m, 2 H), 7.31-7.35 (m, 1 H), 7.15 (m, 2 H), 7.11
(d, /J=2.8 Hz, 1 H), 3.92-4.02 (m, 1 H), 2.74-2.84 (m, 5 H), 2.23-2.29 (m, 3 H), 1.80-1.83 (m,
1 H), 1.70-1.73 (m, 5 H), 1.55-1.59 (m, 2 H), 1.47-1.52 (m, 1 H), 1.15-1.22 (m, 4 H), 1.06-1.12
(m, 1 H).
(3S,4S)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-methyl-1-pyridin-2-yl-ethyl)-amide (21e) was synthesised
by HATU amidation of the chiral acid 19 with 2-(pyridin-2-yl)propan-2-amine. LC-MS
method A: tg = 0.68 min; [M+H]" = 552.23. LC-HRMS: tr = 0.61 min; m/z = 551.2707, found
=552.2778 [M + H]. *H NMR (400 MHz, Ds-DMSO) J: 8.74 (d, J=8.5 Hz, 1 H), 8.39 (d, J=
4.6 Hz, 1 H), 8.09 (m, 1 H), 8.00 (s, 1 H), 7.57-7.63 (m, 1 H), 7.31-7.39 (m, 3 H), 7.16 (d, J =
2.7Hz, 1 H), 7.09 (m, 1 H), 3.87-3.96 (m, 1 H), 2.91 (d,/=9.3 Hz, 1 H), 2.81 (d,J=11.0 Hz,
1 H), 2.68-2.73 (m, 2 H), 2.24-2.37 (m, 4 H), 1.83-1.87 (m, 1 H), 1.69-1.75 (m, 4 H), 1.55-1.60
(m, 1 H), 1.52 (s, 3 H), 1.44 (s, 3 H), 1.21 (s, 4 H).
(3S,45)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyl)-amide (21f) was synthesised by
HATU amidation of the chiral acid 19 with 1-(pyridin-2-yl)cyclopropan-1-amine. LC-MS
method B: tr = 0.98 min; [M+H]+ = 550.22. LC-HRMS: tr = 0.59 min; m/z = 549.2551, found
=550.2618 [M + H]. '"H NMR (400 MHz, Ds-DMSO) J: 8.80 (d, /= 8.7 Hz, 1 H), 8.48 (m, 1
H), 8.35(d, J=4.6 Hz, 1 H), 8.10 (m, 1 H), 7.58-7.63 (m, 1 H), 7.33-7.37 (m, 1 H), 7.30 (s, 2
H), 7.18 (d,J=2.7 Hz, 1 H), 7.00-7.06 (m, 1 H), 3.98-4.08 (m, 1 H), 2.95 (d,J=9.8 Hz, 1 H),
2.84 (d,J=10.8 Hz, 1 H), 2.68-2.75 (m, 1 H), 2.27-2.42 (m, 3 H), 1.85 (d, J=11.0 Hz, 1 H),
1.75 (d, J= 7.5 Hz, 4 H), 1.52-1.60 (m, 2 H), 1.40-1.45 (m, 1 H), 1.30-1.35 (m, 1 H), , 1.20-

1.26 (m, 4 H), 1.00-1.11 (m, 3 H).
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(35.,45)-1-Cyclohexyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-

piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (21g) was synthesised
in analogy to 7b by HATU amidation of the chiral acid 15 with 1-(pyrimidin-2-yl)cyclopropan-
I-amine. LC-MS method B: tr = 0.94 min; [M+H]+ = 551.21. LC-HRMS: tr = 0.61 min; m/z
=550.2551, found = 551.2581. [M + H]. 'H NMR (400 MHz, Ds-DMSO) 6: 8.53 (s, 1 H), 8.50
(s, 2 H), 8.42 (s, 1 H), 8.08 (m, 1 H), 7.59 (m, 1 H), 7.34 (td, J1 = 8.5 Hz, J» = 2.2 Hz, 1 H),
7.16-7.19 (m, 2 H), 3.94-3.97 (m, 1 H), 2.96 (d, J=10.5 Hz, 1 H), 2.82 (d, J=10.5 Hz, 1 H),
2.60-2.68 (m, 1 H), 2.26-2.40 (m, 4 H), 1.86 (d, /= 10.5 Hz, 1 H), 1.72-1.76 (m, 4 H), 1.52-

1.60 (m, 2 H), 1.46-1.50 (m, 1 H), 1.36-1.40 (m, 1 H), 1.22 (m, 3 H), 1.07-1.11 (m, 3 H).

Preparation of compounds 28a-28e, 28g-31
(35,45)-4-{[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-methyl-piperidine-
3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (28a) was synthesised in analogy
to 28f by reductive amination of (35,4S5)-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-
amino } -piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide hydrochloride 27
with formaldehyde 36.5 % aq. solution. LC-MS method A: tr = 0.65 min; [M+H]" = 483.08.
LC-HRMS: tr = 0.55 min; m/z = 482.1878, found = 483.1951 [M + H]". *H NMR (400 MHz,
Ds-DMSO) o: 8.54 (d, J=8.5 Hz, 1 H), 8.50 (d, /=4.9 Hz, 2 H), 8.44 (m, 1 H), 8.08 (m, 1 H),
7.56-7.62 (m, 1 H), 7.34 (td, /1 =8.5Hz, . =22 Hz, 1 H), 7.18 (d, /=4.8, Hz, 1 H), 7.16 (d,
J=3.0 Hz, 1 H), 3.92-4.01 (m, 1 H), 2.91 (d, J=9.0 Hz. 1 H), 2.76-2.80 (m, 1 H), 2.73 (m, 1
H), 2.18-2.24 (m, 3 H), 2.07 (t,J=11.5Hz, 1 H), 1.96 (t,/J=11.3 Hz, 1 H), 1.83 (dd, J1 =12.8
Hz, J» =43 Hz, 1 H), 1.63 (m, J=3.8 Hz, 1 H), 1.46-1.50 (m, 1 H), 1.35-1.40 (m, 1 H), 1.04-
1.12 (m, 2 H).
(35,45)-4-{[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-ethyl-piperidine-3-

carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (28b) was synthesised by reductive
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amination of the amine hydrochloride 27 with acetaldehyde. LC-MS method A: tr = 0.65 min;
[M+H]" = 497.03. LC-HRMS: tr = 0.56 min; m/z = 496.2034, found = 497.2105 [M + H]*. *H
NMR (500 MHz, D¢-DMSO) ¢: 8.57 (d,J=8.4 Hz, 1 H), 8.50 (d, /=4.8 Hz, 2 H), 8.46 (s, 1
H), 8.08 (m, 1 H), 7.60 (m, 1 H), 7.34 (td, /1 =2.0 Hz, , =84 Hz, 1 H), 7.18 (d, /J=4.8 Hz, 1
H), 7.17 (d, J= 3.0 Hz, 1 H), 3.97-4.03 (m, 1 H), 3.03 (d, /= 11.0 Hz, 1 H), 2.90-2.94 (m, 1
H), 2.69-2.75 (m, 1 H), 2.37-2.40 (m, 2 H), 2.06-2.12 (m, 1 H), 1.95-2.01 (m, 1 H), 1.86 (d, J
=11.0 Hz, 1 H), 1.56-1.64 (m, 1 H), 1.37-1.50 (m, 2 H), 1.22-1.29 (m, 1 H), 1.06-1.10 (m, 1
H), 1.03 (t, J=7.1 Hz, 3 H).
(35,45)-4-{[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-propyl-piperidine-3-
carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (28¢). To a solution of (35,45)-4-{[5-
(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino} -piperidine-3-carboxylic acid (1-
pyrimidin-2-yl-cyclopropyl)-amide hydrochloride 27 (70 mg, 0.14 mmol in EtOH (4 mL) was
added 1-iodopropane (0.0137 mL, 0.14 mmol) followed by DIPEA (0.0712 mL, 0.416 mmol).
The mixture was stirred overnight at 65°C. The mixture was concentrated, the residues
dissolved in DMF and purified by prep. HPLC under basic conditions to yield 28¢ (35 mg,
50%) as a white solid. LC-MS method A: tr = 0.69 min; [M+H]" = 511.28. LC-HRMS: tg =
0.57 min; m/z = 510.2191, found = 511.2266 [M + H]". '"H NMR (400 MHz, Ds-DMSO) ¢:
8.55(d, J=8.5Hz, 1 H), 8.50 (d, /=4.9 Hz, 2 H), 8.45 (s, 1 H), 8.08 (td, J1 = 8.7 Hz, J>» =
6.4Hz, 1 H), 7.60 (m, 1 H), 7.34 (td, /1 =8.2 Hz, ,=2.1 Hz, 1 H), 7.18 (m, 1 H), 7.16 (d, J =
2.7Hz, 1 H), 3.99 (m, 1 H), 2.99 (d,/=9.8 Hz, 1 H), 2.87 (d, J=11.3 Hz, 1 H), 2.67-2.73 (m,
1 H), 2.28 (m, 2 H), 2.08 (t, /J=11.6 Hz, 1 H), 1.96 (m, J=12.0 Hz, 1 H), 1.84 (dd, J1 = 12.8
Hz, J» =4.0 Hz, 1 H), 1.60 (m, 1 H), 1.43-1.50 (m, 3 H), 1.36-1.41 (m, 1 H), 1.08 (m, 2 H),
0.88 (t,J=7.3 Hz, 3 H).
(35,45)-4-{[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-isopropyl-

piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (28d) was synthesised
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by reductive amination of the amine hydrochloride 27 with acetone. LC-MS method A: tr =
0.68 min; [M+H]"=511.27. LC-HRMS: tr = 0.56 min; m/z = 510.2191, found = 511.2275 [M
+H]". *H NMR (400 MHz, D¢-DMSO) 6: 8.54 (d, J = 8.5 Hz, 1 H), 8.50 (d, /= 4.9 Hz, 2 H),
8.44 (s, 1 H), 8.08 (td, /1 =8.7 Hz, .= 6.4 Hz, 1 H), 7.60 (m, 1 H), 7.34 (td, J1 =8.0 Hz, J>» =
2.0Hz, 1 H), 7.18 (m, 1 H), 7.16 (m, 1 H), 3.96 (m, 1 H), 2.92 (d, J=9.7 Hz, 1 H), 2.73-2.80
(m, 2 H), 2.62-2.68 (m, 1 H), 2.29 (t, J=11.2 Hz, 1 H), 2.19 (m, 1 H), 1.85-1.89 (m, 1 H), 1.55
(dd, J1 = 11.9 Hz, /> = 3.7 Hz, 1 H), 1.46-1.50 (m, 1 H), 1.36-1.40 (m, 1 H), 1.05-1.13 (m, 2
H), 0.99 (d, /= 6.5 Hz, 6 H)
(35,45)-1-Cyclopropyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide hydrochloride (28e)
was synthesised by reductive amination of the amine hydrochloride 27 with (1-
ethoxycyclopropoxy)trimethylsilane. LC-MS method B: tr = 0.88 min; [M+H]" = 509.15. LC-
HRMS: tr = 0.63 min; m/z = 508.2034, found = 509.2120 [M + H]*. '"H NMR (400 MHz, Ds-
DMSO) 4: 8.88 (m, 1 H), 8.79 (s, 1 H), 8.53 (d, J=4.8 Hz, 2 H), 8.06 (m, 1 H), 7.57 (m, 1 H),
7.31-7.35 (m,2 H), 7.21 (t,J=4.8 Hz, 1 H), 4.22-4.31 (m, 1 H), 3.26-3.51 (m, 3 H), 2.80-2.87
(m, 1 H), 1.99-2.10 (m, 3 H), 1.49-1.51 (m, 1 H), 1.36-1.39 (m, 1 H), 1.06-1.16 (m, 5 H), 0.81
(d,/J=6.4 Hz, 3 H).
(35,45)-1-Cyclobutyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (28g) was synthesised
by reductive amination of the amine hydrochloride 27 with cyclobutanone. LC-MS method A:
tr = 0.68 min; [M+H]" = 523.04. LC-HRMS: tr = 0.57 min; m/z = 522.2191, found = 523.2266
[M + H]". *H NMR (400 MHz, D¢-DMSO ) 6: 8.57 (d, J = 8.5 Hz, 1 H), 8.50 (d, J = 4.8 Hz, 2
H), 8.45 (s, 1 H), 8.08 (m, 1 H), 7.60 (m, 1 H), 7.34 (td, J1 = 8.4 Hz, J» = 2.1 Hz, 1 H), 7.18
(m, 1 H), 7.16 (d, J=2.6 Hz, 1 H), 3.98 (m, 1 H), 2.92 (d, /=9.1 Hz, 1 H), 2.80 (d, /= 10.8

Hz, 1 H), 2.63-2.74 (m, 2 H), 1.99 (d, J= 3.9 Hz, 2 H), 1.79-1.92 (m, 5 H), 1.60-1.65 (m, 2 H),
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1.55(dd, J1 =12.1 Hz, J» =3.7 Hz, 1 H), 1.46-1.50 (m, 1 H), 1.35-1.39 (m, 1 H), 1.04-1.12 (m,
2 H).
(35,45)-1-Cyclobutylmethyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide hydrochloride (28h)
was synthesised by reductive amination of the amine hydrochloride 27 with
cyclobutanecarbaldehyde. LC-MS method B: tr = 0.97 min; [M+H]" = 537.17. LC-HRMS: tr
= 0.60 min; m/z = 536.2347, found = 537.2430 [M + H]". *H NMR (400 MHz, Ds-DMSO) ¢:
10.62-10.67 (m, 1 H), 8.91 (d, J=8.6 Hz, 1 H), 8.83 (s, 1 H), 8.52 (d, /=4.9 Hz, 2 H), 8.06
(m, 1 H), 7.55-7.60 (m, 1 H), 7.31-7.35 (m, 2 H), 7.20 (t, J=4.9 Hz, 1 H), 4.22-4.26 (m, 1 H),
3.10-3.29 (m, 5 H), 2.80-2.84 (m, 1 H), 1.98-2.13 (m, 5 H), 1.76-1.93 (m, 5 H), 1.50 (dd, Ji =
9.8 Hz, /, =4.1 Hz, 1 H), 1.34-1.37 (m, 1 H), 1.08-1.11 (m, 2 H).
(35,45)-1-Cyclopentyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide hydrochloride (28i)
was synthesised by reductive amination of the amine hydrochloride 27 with cyclopentanone.
LC-MS method A: tr = 0.75 min; [M+H]"=537.19. LC-HRMS: tr = 0.59 min; m/z=536.2347,
found = 537.2423 [M + H]*. '"H NMR (400 MHz, D¢-DMSO) 6: 10.66-10.77 (s, 1 H), 8.91 (d,
J=84Hz, 1H),8.79 (s, 1 H), 851 (d, /J=4.9 Hz, 2 H), 8.07 (td, J1 = 8.7 Hz, . = 6.4 Hz, 1
H), 7.59 (m, 1 H), 7.35 (dd, /1 =8.4 Hz, ,=2.2 Hz, 1 H), 7.31 (d,J=2.8 Hz, 1 H), 7.20 (t,J
=49 Hz, 1 H), 4.24-4.33 (m, 1 H), 3.50-3.54 (m, 3 H), 3.15-3.30 (m, 3 H), 1.99-2.10 (m, 4 H),
1.83 (m, 2 H), 1.68-1.77 (m, 2 H), 1.49-1.60 (m, 3 H), 1.36-1.40 (m, 1 H), 1.08-1.11 (m, 2 H).
(35,45)-4-{[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-(1-methyl-
cyclopropylmethyl)-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide
(28j) was synthesised by reductive amination of the amine hydrochloride 27 with 1-
methylcyclopropane-1-carbaldehyde. LC-MS method A: tr = 0.71 min; [M+H]" = 537.04. LC-

HRMS: tr = 0.59 min; m/z = 536.2347, found = 537.2416 [M + H]*. 'H NMR (400 MHz, De-
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DMSO) ¢: 8.56 (d, J= 8.5 Hz, 1 H), 8.51 (d, /J=4.8 Hz, 2 H), 8.48 (s, 1 H), 8.08 (td, J;1 = 8.7
Hz, J» =6.5Hz, 1 H), 7.60 (m, 1 H), 7.34 (td, /1 =8.4 Hz, ;=23 Hz, 1 H), 7.19 (d, /= 4.8 Hz,
1 H), 7.17 (d, J=3.0 Hz, 1 H), 3.99 (m, 1 H), 3.12 (dd, J1 = 11.1 Hz, J>» = 2.0 Hz, 1 H), 3.00
(d,J=11.0Hz, 1 H), 2.73 (td, J1 = 10.9 Hz, .= 3.6 Hz, 1 H), 2.23 (m, 1 H), 2.09 (d, /= 11.9
Hz, 1 H), 2.04 (m, 1 H), 1.84-1.94 (m, 2 H), 1.57-1.67 (m, 1 H), 1.48-1.52 (m, 1 H), 1.35-1.39
(m, 1 H), 1.07-1.11 (m, 5 H), 0.26-0.32 (m, 4 H).
(35.,45)-4-{|5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-(1-fluoro-
cyclopropylmethyl)-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide
(28k) was synthesised by reductive amination of the amine hydrochloride 27 with 1-
fluorocyclopropane-1-carbaldehyde. LC-MS method A: tr = 0.71 min; [M+H]" = 541.24. LC-
HRMS: tr = 0.58 min; m/z = 540.2097, found = 541.2179 [M + H]*. 'H NMR (400 MHz, Ds-
DMSO) 6: 8.57 (d, J=8.5Hz, 1 H), 8.51 (d,J=4.8 Hz, 2 H), 8.48 (s, 1 H), 8.08 (m, 1 H), 7.60
(m, 1 H), 7.34 (td, J1 =8.6 Hz, J, =2.2 Hz, 1 H), 7.18 (t, J=4.8 Hz, 1 H), 7.16 (d, /= 2.9 Hz,
1 H), 4.00 (m, 1 H), 3.16 (d, /=9.3 Hz, 1 H), 3.01 (d, /J=11.3 Hz, 1 H), 2.71-2.78 (m, 3 H),
231 (t,J=11.5Hz 1 H),2.20 (t,J=11.8 Hz, 1 H), 1.86 (d, /=9.5 Hz, 1 H), 1.63 (m, 1 H),
1.48-1.52 (m, 1 H), 1.35-1.39 (m, 1 H), 1.02-1.10 (m, 3 H), 0.99 (m, J= 6.9 Hz, 1 H), 0.68 (m,
2 H).
(35,45)-4-{[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-(3-fluoro-propyl)-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (281) was synthesised
by N-alkylation of the amine hydrochloride 27 with 1-bromo-3-fluoro-propane. LC-MS
method A: tr = 0.67 min; [M+H]" = 529.06. LC-HRMS: tr = 0.57 min; m/z = 528.2097, found
=529.2179 [M + H]". IH NMR (400 MHz, Dg-DMSO ) d: 11.01-11.12 (s, 1 H), 8.91-8.93 (m,
1 H), 8.79-8.82 (m, 1 H), 8.51 (d, /= 4.8 Hz, 2 H), 8.07 (m, 1 H), 7.59 (t, /= 9.5 Hz, 1 H),

7.32-7.36 (m, 2 H), 7.20 (t, J= 4.8 Hz, 1 H), 4.61 (t,J=5.5 Hz, 1 H), 4.49 (t, /= 5.3 Hz, 1 H),
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4.22-4.32 (m, 1 H), 3.54-3.60 (m, 2 H), 3.19-3.26 (m, 4 H), 1.99-2.26 (m, 5 H), 1.45-1.51 (m,

1 H), 1.35-1.41 (m, 1 H), 1.05-1.13 (m, 2 H).

(35,45)-1-(3,3-Difluoro-cyclobutyl)-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-
amino}-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (28m) was
synthesised by reductive amination of the amine hydrochloride 27 with 3,3-
difluorocyclobutan-1-one. LC-MS method A: tr = 0.69 min; [M+H]" = 558.96. LC-HRMS: tr
= 0.63 min; m/z = 558.2003, found = 559.2068 [M + H]*. 'TH NMR (400 MHz, D¢-DMSO) 6:
8.60 (d, /J=8.3 Hz, 1 H), 8.50 (d, /=4.9 Hz, 2 H), 8.46 (s, 1 H), 8.08 (td, J1 =8.7 Hz, J» = 6.5
Hz, 1 H), 7.60 (m, 1 H), 7.34 (td, /1 =8.4 Hz, ,=2.2 Hz, 1 H), 7.18 (d,/=4.9 Hz, 1 H), 7.16
(m, 1 H), 4.01 (m, 1 H), 2.95(d,J=9.3 Hz, 1 H), 2.84 (d, /= 11.0 Hz, 1 H), 2.67-2.79 (m, 4
H),2.33-2.47 (m, 2 H), 2.04 (t,J=11.5Hz, 1 H), 1.85-1.94 (m, 2 H), 1.53-1.63 (m, 1 H), 1.46-
1.50 (m, 1 H), 1.36-1.40 (m, 1 H), 1.04-1.14 (m, 2 H).
(35,45)-4-{|5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-1-(2-methoxy-ethyl)-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (28n) was synthesised
by N-alkylation of the amine hydrochloride 27 with 1-bromo-2-methoxyethane. LC-MS
method A: tg = 0.63 min; [M+H]" = 527.20. LC-HRMS: tr = 0.56 min; m/z = 526.2140, found
=527.2198 [M + H]". IH NMR (400 MHz, D¢-DMSO) 6: 8.55 (d, J = 8.4 Hz, 1 H), 8.50 (d, J
=4.8 Hz, 2 H), 8.45 (s, 1 H), 8.08 (m, 1 H), 7.59 (m, 1 H), 7.34 (td, J1 = 8.5 Hz, ., = 1.8 Hz, 1
H), 7.18 (m, 1 H), 7.16 (d,J=3.1 Hz, 1 H), 3.98 (m, 1 H), 3.44 (t, /= 5.7 Hz, 2 H), 3.25 (s, 3
H),3.01 (d,J=9.5Hz, 1 H),2.90(d,/=11.1 Hz, 1 H), 2.70 (td, /1= 3.6 Hz, /2= 11.0 Hz, 1
H), 2.57 (m, 2 H), 2.20 (t, /=113 Hz, 1 H), 2.08 (t,J=11.0 Hz, 1 H), 1.83 (dd, Ji1 = 2.8 Hz,
J>=12.3 Hz, 1 H), 1.54-1.65 (m, 1 H), 1.47-1.51 (m, 1 H), 1.36-1.40 (m, 1 H), 1.04-1.13 (m,
2 H).
(35,45)-1-Acetyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-piperidine-3-

carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (280) was synthesised by N-acylation
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of the amine hydrochloride 27 with acetic anhydride in DCM in the presence of triethylamine.
LC-MS method A: tr = 0.75 min; [M+H]"=511.04. LC-HRMS: tr = 0.79 min; m/z=510.1827,
found = 511.1913 [M + H]*. 'H NMR (400 MHz, D¢-DMSO) §: 8.61 (m, 1 H), 8.56 (s, 1 H),
8.53 (d, J=4.7 Hz, 2 H), 8.05-8.11 (m, 1 H), 7.60 (t, /= 10.4 Hz, 1 H), 7.34 (t, /= 8.5 Hz, 1
H), 7.15-7.21 (m, 2 H), 4.57 (d, J=11.3 Hz, 1 H), 4.21-4.29 (m, 1 H), 3.87 (d, /=13.0 Hz, 1
H), 3.18 (m, 1 H), 2.62-2.72 (m, 2 H), 2.09 (s, 3 H), 1.89 (m, J = 13.5 Hz,1 H), 1.50-1.56 (m,
2 H), 1.35-1.43 (m, 1 H), 1.04-1.17 (m, 2 H).
(BR,4R)-1-Cyclopropylmethyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (29) was synthesised
by reductive amination of (3R,4R)-4-{[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-
amino }-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide hydrochloride
with cyclopropanecarboxaldehyde. LC-MS method A: tr = 0.69 min; [M+H]" = 523.03. Chiral
HPLC: tr = 4.6 min; 99 % ee; column: ChiralPak IC 4.6x250 mm, 5 uM; detector wavelength:
254 nm; eluent: 10% heptane 0.05% DEA,; 90% ethanol 0.05% DEA; flow: 1.2 mL/min; BPR:
150 bar; temperature: 25 °C; injection volume: 6 ul. LC-HRMS: tr =0.57 min; m/z=522.2191,
found = 523.2270 [M + H]". 'H NMR (400 MHz, Ds-DMSO) 6: 8.57 (d, J= 8.5 Hz, 1 H), 8.51
(d,J=4.9 Hz, 2 H), 8.47 (s, 1 H), 8.08 (td, J1 = 8.7 Hz, J» = 6.4 Hz, 1 H), 7.59 (m, 1 H), 7.34
(td, J1=8.3 Hz, J,=2.1 Hz, 1 H), 7.18 (t, /J=4.9 Hz, 1 H), 7.16 (d, J= 3.0 Hz, 1 H), 3.99 (i,
1 H),3.14(d,J=9.2Hz, 1 H),2.99 (d, /=112 Hz, 1 H), 2.72 (td, J1 = 11.0 Hz, J> = 3.6 Hz,
1 H), 2.22 (m, 2 H), 2.11 (t, J=11.5 Hz, 1 H), 2.01 (t, /= 10.4 Hz, 1 H), 1.83-1.87 (m, 1 H),
1.61 (m,J=3.8 Hz, 1 H), 1.48-1.52 (m, 1 H), 1.34-1.39 (m, 1 H), 1.08 (m, 2 H), 0.82-0.88 (m,
1 H), 0.46-0.51 (m, 2 H), 0.10 (m, 2 H).
(BR.,45)-1-Cyclopropylmethyl-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (30) was synthesised

by reductive amination of (3R,45)-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino} -
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piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide hydrochloride with
cyclopropanecarboxaldehyde. LC-MS method A: tR = 0.81 min; [M+H]+ = 523.31. Chiral
HPLC: tR = 12.0 min; > 99 % ee; column: ChiralPak IC 4.6x250 mm, 5 um; detector
wavelength: 254 nm; eluent: 10% heptane 0.05% DEA; 90% ethanol 0.05% DEA,; flow: 1.2
mL/min; BPR: 150 bar; temperature: 25 °C; injection volume: 6 ul .LC-HRMS: tr = 0.62 min,;
m/z = 522.2191, found = 523.2273 [M + H]*. '"H NMR (400 MHz, D¢-DMSO) : 9.38-9.47 (s,
1 H), 8.65 (d, /=4.7 Hz, 2 H), 8.10-8.11 (m, 1 H), 8.04 (td, /1 = 8.7 Hz, J» = 6.5 Hz, 1 H),
7.58 (m, 1 H), 7.33 (td, J1=8.6 Hz, ,=2.2 Hz, l H), 7.27 (t, J=4.7 Hz, 1 H), 7.13 (d, J=2.8
Hz, 1 H), 4.17-4.23 (s, 1 H), 3.11-3.24 (m, 1 H), 2.81-2.96 (m, 1 H), 2.73 (m, 1 H), 2.38-2.44
(m, 1 H), 2.24-2.36 (m, 4 H), 1.81-1.91 (m, 1 H), 1.46-1.58 (m, 2 H), 1.22-1.30 (m, 2 H), 0.87-
0.96 (m, 1 H), 0.45-0.55 (m, 2 H), 0.08-0.18 (m, 2 H).

(3S,4R)-1-Cyclopropylmethyl-4-{|5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino}-
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide (31) was synthesised
by reductive amination of (3S5,4R)-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-amino} -
piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide hydrochloride with
cyclopropanecarboxaldehyde. LC-MS method A: tr = 0.71 min; [M+H]" = 523.18. Chiral
HPLC: tr = 18.4 min; > 99 % ee; column: ChiralPak IC 4.6x250 mm, 5 pm; detector
wavelength: 254 nm; eluent: 10% heptane 0.05% DEA; 90% ethanol 0.05% DEA,; Flow: 1.2
mL/min; BPR: 150 bar; temperature: 25°C; injection volume: 6 pul .LC-HRMS: tr = 0.62 min,;
m/z = 522.2191, found = 523.2275 [M + H]*. '"H NMR (400 MHz, D¢-DMSO) 6: 9.39-9.47 (s,
1 H), 8.65(d, /=49 Hz, 2 H), 8.10 (d, /= 7.8 Hz, 1 H), 8.04 (td, J1 =8.7 Hz, J, = 6.5 Hz, 1
H), 7.55-7.61 (m, 1 H), 7.33 (td, /1 =8.5 Hz, ,=2.3 Hz, 1 H), 7.26 (t, /=4.9 Hz, 1 H), 7.12
(d, J=2.9 Hz, 1 H), 4.16-4.20 (broad s, 1 H), 3.12-3.24 (broad s, 1 H), 2.82-2.93 (m, 1 H),

2.72 (d, J= 4.0 Hz, 1 H), 2.37-2.42 (m, 1 H), 2.29-2.34 (m, 2 H), 2.24 (dd, J, = 6.5 Hz, J» =
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4.7 Hz, 2 H), 1.82-1.91 (m, 1 H), 1.55-1.59 (m, 1 H), 1.48-1.52 (m, 1 H), 1.22-1.30 (m, 2 H),

0.88-0.94 (m, 1 H), 0.48 (m, 2 H), 0.12 (d, J = 4.3 Hz, 2 H).

hKV11.1 (“hERG”) assay

hKV11.1 ("hERG") assay. Compounds were evaluated for block of hKV11.1 channels using
CHO cells stably expressing the hERG gene (bSys, Witterswil, Switzerland) and the QPatch
platform (Sophion, Ballerup, Denmark). K+ tail currents were measured at —40 mV following
a 500 ms depolarization to +20 mV from a holding voltage of —80 mV. The external solution
contained 150 mM Na+, 4 mM K+, 1 mM Mg2+ , and 1.2 mM Ca2+. Compound effects were

quantified 3 min after application to the cells.

In Vitro DMPK

Inhibition of Cytochrome P450 Enzymes. The potential of the compounds for inhibition of
the main human P450 isoforms, i.e., 2C9, 2D6, and 3A4, was evaluated using human liver
microsomes and specific marker reactions for each enzyme. Diclofenac 4’-hydroxylation was
used for CYP2C9, dextromethorphan O-demethylation was used for CYP2D6 and midazolam-
I’-hydroxylation and testosterone 6f3-hydroxylation were used for CYP3A4. Experiments
were performed around the respective Km values of the marker substrates, and metabolite
formation was monitored by LC-MS/MS. Inhibitor concentrations up to 50 uM were added,
and the performance of the assay was controlled by the use of specific inhibitors for each P450

isoform.

Metabolic Stability in Liver Microsomes. Incubation with human, rat and dog liver
microsomes were performed to assess metabolic stability at a single substrate concentration of
1 uM. A 1 pL-aliquot of the compounds stock solutions in DMSO were added to 100 mM

phosphate buffer (pH 7.4) containing the liver microsomes at a concentration of 0.5 mg/mL
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and the mixture was incubated at 37 °C in an Eppendorf thermomixer at 450 rpm. The reaction
was initiated by addition of 100 uL. of NADPH-regenerating system containing the glucose-6-
phosphate dehydrogenase and at the pre-defined time points, 0, 2.5, 5, 10, 15, 20, 30 and 45
min, 100 puL of the incubation was transferred in 100 pL of ice-cold methanol to stop the
reaction. Samples were centrifuged at 3220 g for 20 min at 4 °C and the supernatants were

submitted to LC/MS-MS analysis.

Plasma Protein Binding. The binding to plasma proteins was determined by equilibrium
analysis using a Pierce rapid equilibrium dialysis (RED) device (Thermo Fisher Scientific,
Reinach, Switzerland) and incubating on a shaker at 37 °C for 4 h. The device was comprised
of two compartments (protein compartment and buffer compartment) separated by a dialysis
membrane with a molecular weight cut-off of 8 kDa, which allowed unbound test compound
but not proteins, to traverse the membrane and equilibrate between the two compartments. The
donor compartment was either human, rat or dog plasma. Donor and receiver (containing

phosphate buffer, pH 7.4) were analyzed by LC-MS/MS.

In Vivo DMPK

Pharmacokinetic Studies in Rat and Dog. The amorphous hydrochloric salt of ACT-1004-
1239 was used. Male Wistar rats with a body weight of ca. 200-250 g were used for
pharmacokinetic experiments. For intravenous sampling, a jugular vein catheter was implanted
2 days prior to drug dosing under aseptic conditions. After recovery from general isoflurane
anesthesia, animals were housed individually with free access to water and food during the
recovery period and the entire duration of the experiment. For intravenous use the compound
was formulated as an aqueous solution in 5% mannitol and water and for oral gavage as a
solution in purified water. For both formulations, pH was adjusted to a value of 5.2 and 3.6,

respectively with an NaOH solution. Male Beagle dogs with body weights of 13.4-16.0 kg at
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the start of treatment were used in a crossover design with a washout period of 7 days. All
experiments were performed in fasted state, and gastric pH was controlled by giving
intramuscular pentagastrin at a dose of 6 mg/kg 30 minutes after oral dosing For intravenous
use the compound was formulated as an aqueous solution in 5% mannitol and water and for
oral gavage as a solution in purified water and pH was adjusted to a value of 5.0 in both cases
with an NaOH solution. Serial blood samples of 0.25 ml (rats) or 2 ml (dogs) were taken over
a period of 24 hours and transferred into vials fortified with EDTA as anticoagulant. Blood
samples after oral dosing to rats were taken under light isoflurane anesthesia. Plasma was
generated by centrifugation and stored at —20°C pending analysis. Analysis was performed
using liquid chromatography coupled to mass spectrometry (LC-MS-MS) after protein
precipitation with methanol and centrifugation at 3220 g for 20 min at 4°C. Pharmacokinetic
parameters were estimated with the WinNonlin software (Pharsight Corporation, Mountain

View, CA, USA) using non-compartmental analysis.

Physico-Chemical Properties Measurement

Log D7.4 determination. The distribution coefficient LogD7.4 of a compound was determined
by a miniaturized shake-flask method in screening mode. After overnight equilibration at room
temperature in the 1-octanol/phosphate buffer saline pH 7.4 system, the LogD7.4 was calculated
from the HPLC peak area ratio of both phases without pH control. LogD values higher than

4.1 were reported as >4.1 due to HPLC detection limit.

pKa determination. The ionization constant pKa of a compound was determined using
SiriusT3 instrument and software from Pion, Inc. Measurement was done by potentiometric or
spectroscopic titration, depending on chromophore, from pH 2 to 12 or from pH 12 to 2, at
25°Cor37°Cina 0.1 M KCl solution at concentrations respectively between 0.7 mM to 2 mM,

introduced as powder, and 0.01 mM to 0.1 mM, introduced as 2 uL to 5 uL DMSO stock
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solution of 10 mM to 30 mM. During titration, solution was stirred using a paddle under
nitrogen flow at the liquid surface. In case of precipitation, the use of a co-solvent may have

been needed.

Solubility determination. The solubility of a compound was determined by the screening
solubility assay. Starting material was a 10 mM DMSO stock solution, from which the solvent
was evaporated and then the medium of interest was added. The approximate solubility (in
pg/mL) up to around 1000 pg/mL (depending on molar mass) of a compound was determined
in the medium of interest after 24h of equilibration at 25°C and filtration of the possible solid
remaining. Solubility was determined in the following medium: FaSSIF-V1, FeSSIF-V1,

phosphate buffer saline pH 7.4 or phosphate buffer pH 7.

Differential scanning calorimetry (DSC). DSC data were collected on a Mettler Toledo
STARe System (DSC822¢ module, measuring cell with ceramic censor and STAR software
version 9.20) equipped with a 34-position auto-sampler. The instrument was calibrated for
energy and temperature using certified indium. Typically, 1-5 mg of each sample, in an
automatically pierced aluminium pan, was heated at 10 °C min™!, unless stated otherwise, from
-20°C to 280°C. A nitrogen purge at 20 mL min"' was maintained over the sample. Peak

temperatures were reported for melting points.

Single Crystal X-ray Structure Analysis of ACT-1004-1239 (28f)

Data collection and refinement statistics

Crystals of 40 (Cy7H28F2NsO3*MeOH) formed in the orthorhombic chiral space group
P2:212;. A total of 3644 reflections were collected at 253 K. Molecules/unit cell Z = 2, cell
dimensions a = 4.8267(1) A, b=21.2971(6) A, ¢ =26.260(8) A; V =2699.4(1) A3; calculated

density = 1.286 g cm™. The final R-factor of 4.83 % was obtained for 2177 observed reflections
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(I > 4o(1)) for a resolution of 1.05 A; largest difference peak and hole were 0.34 and -0.28 e

A3, respectively. Crystallographic file has been deposited under the number CCDC 1993933.

The terminal cyclo-propyl ring is disordered over two positions. With a free variable and
fixed Uiso both partitions refine to a 52/48 ratio. In the final refinement they were fixed to
50/50 with EADP for each partition. They were left isotropic. If they are refined anisotropic,
R1 goes down to app. 3.5 %, but the shifts of the atoms are big and they doesn’t remain stable.
To avoid introduction of constrains for the thermal parameters, these disordered positions were

refined isotropic to achieve displacement shifts to be zero.

There is a MeOH which is disordered over at least 3 positions. Due to the "not so good" data
quality, the solvate positions can’t be fully refined, nor found completely. Therefore, to avoid

such problems and instability of the refinement, the MeOH solvate was SQUEEZED out.

Biological Assays In Vitro

CXCR7-agonist 1 assay: CHO-K1 CXCR?7 B-arrestin cells were detached from culture dishes
with a cell dissociation buffer (Invitrogen, Catalogue #13151-014) and collected in their culture
medium. Cells (5000 per well in 20 pL) were seeded in 384-well plates (Greiner, Catalogue
#781098). The plates were incubated at 37°C / 5% COxz for 24 h. The medium of each well was
replaced with 20 uL of OPTIMEM (Invitrogen, Catalogue #31985) for 3-4 h. Test compounds
were dissolved at a concentration of 10 mM in DMSO and either tested at 10 uM or serially
diluted in DMSO to 200X of the final concentration to be used for dose-response testing.
Compounds were then further diluted 1:33.3 in 1X HBSS. The diluted compounds (5pL / well)
were added to the assay plates and incubated for 15 minutes or 3 h at 37°C. Next, the agonist
1 was diluted in HBSS/20mM HEPES/0.2% BSA to 6X of the final concentration to be used
(the final concentration used was 5 nM, equivalent to its ECgo value) and 5 pL / well was added

to the assay plate. The effect of each compound was calculated as a percentage of the maximum
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assay signal. The mean minimum and maximum values were obtained from control wells in
the same plate and were set at 0% and 100%.

Insurmountability assay: For the insurmountability assay, serial dilution of CXCLI2 or
CXCLI11 were used instead of 1. The plates were incubated for another 90 minutes at 37°C.
The detection reagent (12 uL; Detection Kit, DiscoveRx, #93-0001) was then added to the
wells and the plates were incubated for 1 h at room temperature. The resulting luminescent
signal was read in a microplate reader (Envision, Perkin Elmer). Of note, the calculated ICso
values fluctuated depending on the daily performance of the cellular assay.
CXCR7-CXCL12 assay: CXCR7-bla U20S cells were detached from culture dishes with
0.05% trypsin-EDTA and collected in growing medium (McCoy’s 5A 90% (v/v), dialyzed fetal
calf serum (FCS) 10% (v/v), 0.ImM non-essential amino acids (NEAA), 25mM HEPES
(pH7.3), ImM sodium pyruvate, P/S 1% (v/v) 50pg/ml Hygromycin, 100pug/ml Geneticin,
200pg/ml Zeocin), spinned down and resuspended in assay medium (McCoy’s SA 90% (v/v),
dialyzed FCS 1% (v/v), 0.1mM NEAA, 25mM HEPES (pH7.3), P/S 1% (v/v)). 10°000 cells
per well (in 30 pl) were seeded in a 384 well plate (black-walled, clear bottom). The plates
were incubated at 37°C / 5% CO; for 24 hours. Test compounds were dissolved to 10mM in
DMSO and serially diluted in DMSO to 500X of the final concentration for dose response
curves. Compounds were then diluted 1:100 in assay medium to 5X of the final concentration.
10ul/well of diluted compounds were added to the assay plate and incubated for 15 minutes at
37°C. Thereafter CXCL12a was diluted in assay medium to 5X of the final concentration
(Final concentration: 30 nM). This corresponds to its EC80 value for receptor activation) and
10ul/well were added to the assay plate. The plate was incubated for 22hrs at 37°C. 10ul/well
of detection reagent (LiveBLAzerTM-FRET B/G (CCF4-AM) substrate) was transferred to the
assay plate and the plate was incubated for 2 hours at room temperature protected from light.

Fluorescent counts were determined (Scanl: Ex 409/20nm, Em 460/30nm, Scan 2: Ex
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409/20nm, Em 530/30nm). The calculated emission ratio was used for IC50 determination. The
effect of each compound was calculated as a percentage of the maximum assay signal. The
mean minimum and maximum values were obtained from control wells in the same plate and
were set at 0% and 100%. The calculated IC50 values may fluctuate depending on the daily
cellular assay performance.

Determination of the Ki, Kon and Koff constants: HEK-SNAP.hCXCR7.NLuc cells were
washed once with PBS and 100 nM SNAP Lumi4-Tb (Cisbio, Catalogue #SSNPTBC)
prepared in 1x Tag-lite® buffer (TLB, Cisbio, Catalogue #LLABMED) was added and further
incubated for 1 h at 37°C, 5% COs. Excess SNAP-Lumi4-Tb was removed by washing cells 3
times with TLB 1x. Cells were detached from culture dishes with cell dissociation buffer
(Gibco Catalogue #13151), resuspended in TLB and counted. Cells were then centrifuged at
200xg for 5 min, the supernatant was removed by aspiration and cell pellets were resuspended
in 1x TLB at a density of 0.4 million cells/mL. Cells were gently mixed by pipetting up and
down several times. Cells were frozen in FCS 90%/DMSO 10% as ready-to-use labeled cells.
The day of the assay, cells were thawed, resuspended in 10 mL TLB 1x and centrifuged for 5
min at 200xg. The supernatant was removed by aspiration and cell pellets were resuspended in
TLB 1x at 0.4 million cells/mL. Cells were gently mixed by pipetting up and down several
times. ACT-1004-1239A was dissolved to 10 mM in DMSO and serially diluted in DMSO to
400x of the final concentration for dose-response curves. Compounds were further diluted
1/100 in TLB to 4x of the final concentration. 5 uL of this solution were transferred to a white
low volume plate, where 5 puL of labeled ligand (3 nM CXCL12 AF647 diluted in TLB 1x to
obtain a 4-fold concentrated solution) and 10 pL of cells (4000 cells per well) were added. The
final percentage of DMSO in each well was 0.25%. The binding kinetics were measured
immediately on a Pherastar FSX (measurement began 30 seconds after addition of the cells)

every 30 seconds for 3 h at room temperature.
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CXCRY7 assay using CXCR7 from various species: we established stable in vitro systems
where CXCR7 from different species and human B-arrestin were overexpressed either in
Chinese hamster ovary (CHO), U20S or human embryonic kidney cells 293 (HEK293) cell
lines (thereafter the “B-Arrestin CXCR?7 cell lines”). In these systems, cells are engineered to
co-express a ProLink™ (PK) tagged CXCR7 and an Enzyme Acceptor (EA) tagged B-arrestin
(Table S1).

Table S1: List of the CXCR?7 B-arrestin stable cell lines

B-Arrestin CXCRY cell lines Medium Idorsia cell Bank number
CHO-K1 humanCXCRY7 B-arrestin Ham's F12 CC548
HEK?293 ratCXCR?7 B-arrestin clone#2 DMEM CC423
CHO-K1 guinea pigCXCR?7 B-arrestin clone#41 Ham's F12 CC422
CHO-K1 macaqueCXCR?7 B-arrestin clone#48 Ham's F12 CC420
CHO-K1 dogCXCR?7 B-arrestin clone#12 Ham's F12 CC421
U20S mouseCXCR7 B-arrestin MEM CC549

The B-arrestin CXCR?7 cell lines were grown to near confluency in the indicated medium
(Table S1) supplemented with 10% fetal calf serum containing penicillin and streptomycin
(100 units/mL each) under standard mammalian cell culture conditions at 37 °C in a humidified
atmosphere of 5% CO,. Cells were detached from culture dishes with a cell dissociation buffer
(Invitrogen, Catalogue #13151-014) and collected in their growing medium. Cells (5000 cells
per well in 20 puL for all cell lines except HEK293 ratCXCR7, which were seeded at 20,000
cells per well in 20 uL) were seeded in a 384 well plate (Greiner, Catalogue #781098). HEK293
ratCXCR7 cells were seeded on poly-L-Lysine (Cultrex, Catalogue # 3438-100-01)-coated 384
well plates. The plates were incubated at 37°C/5% CO: for 24 h. The medium was replaced
with 20 uL OPTIMEM (Invitrogen Catalogue #31985) for 3 to 5 h. ACT-1004-1239 was
dissolved at a concentration of 10 mM in DMSO and serially diluted in DMSO to 200X of the
final concentration to be used for the dose response experiments. ACT-1004-1239 was then
diluted 1:33.3 in Hank's balanced salt solution (HBSS) 1X. Diluted compounds (5 pL/well)

were added to the assay plates and incubated for 15 min at 37°C. Next, CXCL12 (Peprotech,
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Catalogue # 300-28A) was diluted in HBSS/20 mM HEPES/0.2% BSA (Sigma, Catalogue#
A7030) to 6X of the final concentration (its ECgo value) and 5 pL/well was added to the assay
plates. The plates were incubated for 90 min at 37°C. The detection reagent (12 uL; Detection
Kit, DiscoveRx, #93-0001) was transferred to the assay plate and the plate was incubated for 1
h at room temperature. The luminescent signal was read in a microplate reader (Envision,
Perkin Elmer).

Human CXCR4 intracellular calcium liberation (FLIPR) Assay: Molt4 cells were grown
to near confluency in Roswell Park Memorial Institute (RPMI) medium supplemented with
10% fetal calf serum containing penicillin and streptomycin (100 units/mL each) under
standard mammalian cell culture conditions at 37 °C in a humidified atmosphere of 5% COx.
Cells were centrifuged and resuspended in Dye Buffer (1X HBSS, 0.0375% NaHCO3, 20 mM
HEPES, 5.25 mM probenecid, 10 nM Fluoro-4). The cells were incubated for 45 min at 37°C.
Cells were then washed 2 times with Wash Buffer (1X HBSS, 0.0375% NaHCO3, 20 mM
HEPES, 2.5 mM probenecid, 0.1% BSA), resuspended in Wash Buffer and 50 000 cells in 50
uL per well, were seeded onto a 384-well clear-bottom black assay plate (Greiner), and
sedimented by centrifugation. Stock solutions of ACT-1004-1239 were made up at a
concentration of 10 mM in DMSO and serially diluted in assay buffer to concentrations
required for dose—response curves. CXCL12 (Peprotech, Catalogue # 300-28A) was used as
an agonist. A FLIPRII instrument (Molecular Devices) was operated following the
manufacturer’s instructions. ACT-1004-1239 (10 puL) was added to each well and incubated
for 20 min. Cells were activated by a final concentration of 17.5nM CXCL12 dissolved in the
wash buffer. Fluorescence emission was recorded during test compound and CXCL12 addition,
and emission peak values above base level after CXCL12 addition were exported. Values were
normalized to high-level control (no antagonist added) after subtraction of baseline value

control (no CXCL12 added).
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Biological Assay In Vivo

Target engagement in vivo: Male DBA/1 mice (body weight at study start: 22-27 g) were
purchased from Janvier Laboratories (Le Genest-Saint-Isle, France) and allowed to acclimatize
for at least 7 days before use. All animals were housed in climate-controlled conditions within
a 12h light/dark cycle and had free access to normal chow and drinking water, in accordance
with the guidelines of the Swiss Animal Protection Law. All animal experiments were carried
out in accordance with the Swiss animal protection law, under protocols approved by the Basel

Cantonal Veterinary Office.

The compound was formulated in 20% volume of Solutol HS15 and in 80% volume of 0.25%
(w/w) methylcellulose/water. Oral single doses of ACT-1004-1239 (1, 10, 30 or 100 mg/kg)
or vehicle were given to healthy DBA/1 mice p.o. (n =3-5 per time point) in a volume of
5 mL/kg. Blood samples were collected 0.5, 6 and 24 h post-administration of a single oral
dose. Blood was centrifuged (20,000 g, 5 minutes at 4 °C) to prepare plasma samples and
concentrations of CXCL12 were measured using a commercial mouse CXCL12/SDFla
Quantikine enzyme-linked immunosorbent assay kit (R&D Systems, catalog no. MCX120)
according to manufacturer’s instructions. All data are presented as mean + SEM. Statistical
analysis were performed by One-way ANOVA followed by Dunnett’s multiple comparisons

test, using Graphpad Prism software (version §).
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LC-MS traces of compounds 2-31

The LC-MS methods used correspond to the descriptions in the chemistry part.

Compound 2:

Sample Name: LCMEP384-20200528-
1_Mot

ACT No: ACT-842841
Instrument: ICHALW-DLO0DZ21-5Q0D

ELN Nr: ELM148-0884 .1
Acquisition time: 5/28/2020 8:48 AM
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Compound 3:

Sample Name: LCMSH3B4-20200528-1_KD1  ACT Mo: ACT-851150

Instrument: UFLC_SYMNAFT

ELN Nr: EXT-833089

Acquisition time: 622020 3:06 FM
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Compound 4:

Sample Name: LCMSH384-20200608-

1_MD5

Expression
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Acquisition time: 8122020 11:28 AM
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Compound 5:

Sample Mame: LCM3384-20171008-7_I05

Location: 2-187

ACT Mo: ACT-650870
Instrument: ACQ-3Q0#B095QD43TW

ELN Nr: ELMOSE-D66E8 A
Acquisition time: 100102017 2:52 PM

Expression Result
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Compound 6:

Sample Name: LCMS384-202006824-1_M01 ACT Mo: ACT-582817 ELN Nr: ELMN128-4537 1
Instrument: ICHALW-DLOD021-5Q0 Acquisition time: 8/24/2020 2-44 PM
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Compound 7a:
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Compound 7b:

Sample Name: LCM3P384-20200528-1_KO7  ACT Mo: ACT-707103 ELN Nr: ELMD28-0863_AD1
Instrument: ICHALW-DLO0021-5Q0 Acquisition time: 5/28/2020 855 AM
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Compound 7c:

Sample Name: LCM3384-20200803-5_G23  ACT Mo: ACT-TO7TES ELN Nr: ELM2Z27-1507 _ADG
Instrument: ICHALW-DLO0012-TQD Acquisition time: 873/2020 10:08 PM
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Compound 7d:
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Compound 7e:
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Compound 7f:

Sample Name: LCMSF324-20200528-1_003

ACT No: ACT-TO7108

Instrument: ICHALW-DLO00Z1-5Q0

ELN Nr: ELMNO98-0863_A04
Acquisition time: 57282020 215 AM
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Compound 7g:

Sample Name: LCMSP384-20200528-1_KD5  ACT Neo: ACT-7O07100
Instrument: ICHALW-DLD0021-5QD

ELN Nr: ELND28-0883.B02
Acquisition time: 5/28/2020 532 AM

Expression Result
Auto-Comments
Auto-Summany GOOD
Purity 1000000
Target Mass 3143000
Target RT 0.5280
L2208 LT [L4EDE |
0l n
|!
| | Peakes 2
o] | Fl0.528
] i Area Perc 100.0% 1
| | M
| b AT
[ T [T [E] i i3 i TE ]
n
o 314108 {512 TE1 304 5061 ) weeLB000) TH-EMC{+iM+H] [SEEDT |
jne
w 5] 1 = 1
[£] o [ [ i 12 14 18 ]
n
ada11 513 18 {511 TER-51D Sad) wal 8500 TA1-EIC -] [T E )
0 =
"u
w 504 ] i |
- i
W
] G i Y] T g ] TE ] ¥
n
Feak 180.313 min M3{+] E3 1.1E0& ente
1488
2413
|
420 470 =20 570 520 §70 T30 770 B20 B70 =20 570
miz
2.8EIT ante
* joo
50
A 431 488
o
120 170 220 27 30 Imo 420 470 =20 570 520 §70 T30 770 B20 B70 =20 R

S66



Compound 7h:

Sample Name: LCMS384-202007 15-2_C01 ACT No: ACT-TD2EED ELN Nr: ELMOZ28-2083_A04
Instrument: ICHALW-DLO0OD12-TQD Acquisition time: 7152020 12:14 PM
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Compound 7i:
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Compound 7j:

Sample Name: LCMS384-20200803-5_AZ3

ACT Mo: ACT-TORE78
Instrument: ICHALW-DLO0O12-TQD

ELN Nr: ELMN227-1507_AD2
Acquisition time: 8772020 2:58 PM
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Compound 7k:

Sample Name: LCM SEB‘I—IZEFZDOE lé-l_lﬂﬁ ACT Mo: ACT-T09G21 ELN Nr: ELNO28-2068_A01
Instrument: ICHALW-DLO0021-5Q0 Acquisition time: 5122020 4:51 PM
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sl 141081 {31 TOEA 304 SUE1 ) wesl 000 TH-EIC+[M+H] |¢r1'éll:l? |
0l
ROs27
ﬁ.rea Per 100.0%
w 5] h M :
a2 a4 [ (] i 12 14 18 18
ade1t 5121838 {511, P51 2 Sad) wel a0 T1-E|L'|_-3|D|-—||ﬂ;'ala;1:‘;
10l i
5 S0 ! 1
[5] o4 [ (] i 12 14 1A 18 2
Peak 1§ 00627 min M3{+) EZ 2.8EDT onis
®
=]
. 4 1431 . L 8508 S4E.8
1.2III 17 220 m 320 Ira 420 470 =3 570 620 BT T3 i B30 BTD orai] gra —
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Compound 71:

3: UV Detector: 212 216 6.197
Range: €.462
0.18 364
5 ) 0.40
E - | 14115
' 0.28 l
o ' ———— ———— —————— Time
0.00 D 25 D. .'.'Er 1.00 1.258 1.50 1.758 2.00
1: M5 ES+ :311.157 1.0000Da T.Te+00%
100%
0.40 100%
- 1523485 0.43
1523485
.... I | T T B oo = Time
0. 'DD 0.25 ,Eﬂl 0,75 1.00 1.25 1.50 1.798 2.00
2: ME ES— :309.141 1.0000Da & . Ba+00E
43%
10 40% L4z
0.41 5;12 T% 55
5453 1.z28
" s n.91 1.0 1028 1.881.78 v
Bri- e B E A 1 1. 52/ \1 &4 5:2
T T ; 4 Time
a.o00 a.25 0.‘1'5 1.00 1.25 1.50 1‘?5 2.00
(1) ELSD Signal 206. 664
Range: 206.9%4
200.00 ;ﬂg‘;
2803
100,00
0. ﬂnﬂ" . T T T T T T T r Tima
i 0.25 0.50 0.75 1.00 1.25 1.50 1.758 z.00
2: (Time: 0.40) Combine (47:52=(2B:30+70:73}) 1:M5 ES+
4, Ba+007
1004 311.2
. 3 Pu.z
03 T T T T T T T —71 T T | mfE
00,0 400.0 &00.0 BOO.D 1000.0
3:(Time: 0.40) Combine (48:52-(26:2%+TH:81)) 1:M5 ES+
5. 8a+00%
100+ 311.2
- 3 Plz.z
o3 L T 1 T T T T T T r—— mfE
00,0 400.0 &00.0 BOO.D 1000.0
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Compound 7m:

3: UV Detector: 212 216 5.892:
Range: 6.42
0.18 96%
[ I 0.44
E 13491
0.01 | p.28
0. & L 1 R o
T T T T T T T =7 Time
0.00 0.25 0.50 0.75 1.00 1.258 1.50 1.78 2.00
1: M5 E5+ :339.188 1.0000Da 8. 0e+007
93%
10
:I.:;‘-.:I.‘:Sﬂ ™
& 5 0.489
113823
,....,...‘:.....,...,....,....,....,....,'J::I.ne
0.00 0.25 a.50 0.75 1.00 1.28 1.50 1.78 2.00
2: ME ES— :337.173 1.0000Da 49% E_Te+00f
0.44
T410
10 51%
- P 0.43
TE25
o4 0.66 0.80 g a4 1.351.38 1.60 1.66 1.93
7 e e e L S e e e e A s m e pe e s e B L -]
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
(1) ELSD Signal 221.044
Range: 221.65:
100%
200.00 0.43
E 3210
0.000-1 — 77— ———————————— Tima
0.00 0.25 0.50 0.75 1.00 1.258 1.50 1.78 2.00
3: (Time: 0.44) Combine (58:63-(29:41+81:84)) 1:M8 ES+
4. Ba+007
1002 339.3
- E| IE-I.E.E
03 T ML B T T N T T T T T — T 7 T T T |
200.0 400.0 &00.0 BOD.O 1000.0
4:(Time: 0.44) Combine (59:63-(37:40+B85:88)) 1:M5 ES+
5.8e+007
ll:lﬂ—= 339.3
- _z IEG.D.Z
':l'_z'"l'-'-l""|"''|""|""|'--'|""|"'-||'|‘~'°‘z
200.0 400.0 &00.0 BO0.0 1000.0
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Compound 7n:

3: UV Detector: 212 216 6.22E
Range: €.457
0.18
™ 100%
5. 0.52
2 ' 39298
0.28
Y I s — . — e Time
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.78 2.00
1: M5 ES5+ :328.214 1.0000Da 100% T.Te+00%
D.s52
10 1491760
o 5
T r 1 1 T T T T T T r—r Time
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2,00
2: ME ES- :326.1%8 1.0000Da 23%  apy 1.2e+00%
1.11 3 .z28 18%
10 503 478 1,50
18% 1.73
.53 .93 1 24 l,llh 333___‘1_55 1.85
= 5 TooL.000°- 1.89
Il r 388 | r
o2 0.44 | | !
77 x T — Time
o.o00 0.25 Q.50 .75 1.00 1.25 1.50 1.75 2.00
{1) ELSD Signal 100% 195,800
0.51 Bange: 156.270
2750
E 100,00
0. 000y — " T T T T —T —7 Tima
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.78 2.00
2:{Time: 0.52) Cembine (77:82-(57:60+100:102)) 1:M8 ES+
5. 3a+007
1002 32E.3
. 3 an,z
04 T T T T T T T T | mfE
00,0 400, 0 &00.0 BOO.O 1000.0
3:(Time: 0.52) Combine (78:82-(57:60+104:107)) 1:M5 ES+
6. 4e+007
1Uﬂ—= 32E.3
. f Pz&.z
E_z T T T I T T T IMZ
200.0 400.0 &00.0 BOO, O 1000.0
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Compound 7o:

Sample Name: LCMSP384-20200528-1_000  ACT Mo: ACT-T09653

ELN Nr: ELMNOZ28-1143_A01

Instrument: Acquisition time: 528/2020 10:24 AM
Expression Result
Aarto-Comments
Auto-Summary GOOD
Purity 110000600
Target Mass 3784000
Target BT 0.5530
LN 2-28) L4 [L4ED |
[
{
|| Peals 1
| RtD.553
w 50 | | 1 Area Perc 35.0% Peais 2 1
| sTi A oem
| | F Area Perc 50%
3T
RN SR ,_1 =
[ T LE] i i}
i
bl 70 2167 {78 BIT-5T0 B 107) wedl SO0 TH-EIC(+M+H] [S2E07 |
[
w5, S04 1 1
[[E] ] K]
i
a1 7T M1 {376 41577 B0 ) weslL 0EN) THEICHM-H][1L0 |
i
% 50 h 1
a2 [T aa 14 18 &
i
Feak 1§0.667 min W2{+] E3 2.6E0T ente
® i T
50 a1
18104302 1431 a1 g 18 TTRT
120 170 220 27 Ee.i] EED| 420 470 Ei] 570 520 E70 T 770 820 B70 o0 70
miz
Feak 240 601 min W2{+] E3 5.4E08 ontc
* oo |
50 -
. A qam 246.3
120 170 220 27 Ee.i] EED| 420 470 Ei] 570 520 E70 T 770 820 B70 o0 ;L
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Compound 7p:

Sample Name: LCMS384-20200803-5_M23  ACT Mo: ACT-TO2865 ELN Nr: ELN227-1507_AD4
Instrument: ICHALW-DLO0012-TQD Acquisition time: 8/3/2020 10217 PM
Expression Result
Auto-Comments
Auto-Surnmary GOOD
Purity B5.0000
Target Mass 3684000
Target RT 0.8270
[TY SFEIT LI [S4EDE |
100 .
I
| Paak= 1
@ | RtO.627
= i1 F Area Perc 06.0% . |
1 =T4 BaleF 3
| —_— Rt 1161
o L,_f—-._ 1 AreaPerc4.0%
[#] [E] [T (1] 1 E] 2 ] iE] T
ekt 3653 S0 {367 5450388 BASY) w000 TH-EICTH{M+H] [2 3618 |
100
w5, 51 ] |
Peaks 2
RitD&93
Area Perc6.1%
[ [ [0 [ 1 12 1 18 18 F]
el 11 3608 M {560 B8 M) wislL BODN) n.:.:..m..-.r.';: 8]
0
% 504 3 E
[F] [ [ ] 1 X 1 18 18 F]
Peak 10,627 min M3{+] EZ 2.0E08 onts
* oo
=0
. 2738
120 170 220 27 Ee.i] Irg 420 470 m 570 520 &70 T 770 820 B70 =0 CECI

S75



Compound 8a:

3: UV Detector: Z12_216

T 5.554
0.55 Range: 6.11¢
0.1% 45277
5. B
T LER P
N T T = T T L I —1 Tima
0_oo 0.28 0.50 0.75 1.00 1.25 1.50 1.18 z. 00
1: M5 ES+ :354.229 1.0000Da 100% §_2e+007
0.55
10 1936880
o
T T T 1 ' T T 1 T 1 T T 1 N T Tiﬂ
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 z.00
2: MS ES- :352.214 1.0000Da 6% 1.5a+00¢
1.13
20% 153 618 17%
10 0.32 0.92 1.72
251 1.63 =284
o ulzg‘_‘ﬁﬂ 0.459-56 .93 | \ l 1.871 92
(% MRS S| S S— —— —— S Tige
0.00 0.28 0.50 0.75% 1.00 1.28 1.50 1.78 z.00
{1) ELSD Signal 100% 271.931
0.56 Range: 273.12¢
3889
200.00
: ﬂ%
H
o'uu L] 1 1 L] 1 L] 1 L] T"_
0.00 0,25 0.50 0.75 1.00 1.25 1.50 1.75 z.00
3;: (Time; 0.55) Combine {B5:;8%-(64:67+113;116)) 1:M8 ES+
£ _ded+00%
1002 351'3355 3
e'-l'"'l""l"";' — T T T T T —— mfz
200.0 400.0 £00.0 BOD.D 1000.0
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Compound 8b:

Sample Name: LCMS5384-202007 13-3_KD

ACT Mo: ACT-T10148
Instrument: ICHALW-DLO0021-5Q0

ELN Nr: ELMO28-2083.B01
Acquisition time: 7132020 3:31 PM

Expression Result
Auto-Comments
Auto-Surmmary G000
Purity 100.0000
Target Mass. 0.0000
Target RT 0.7360
UNTH 2218 LIV [ATED |
0o I..I
[l
] | [} Peaks 1 1
= I RID.736
[ Area Perc 100.0%
s . 5T1
[¥] [T [ T ] TE EE]
n
b 430 1287 431 T2EP-4D SI6T) welL 500K TH-EIC+ ] [14ED |
100
w 5] 1 1
[E] ] 12 T4 18 T8
rn
b1 430 1130 (A T 30430 51500 wel 4000 THEICHMH] LD |
100
% S04 1 1
a2 [T Y] 1 13 14 18 18 &
n
Foak 1@0.734 min M3{+] EZ 1.1E08 ants
432.3
100
] 3
% g 622
3.0 E .
51.21 24 AT1E
phll iy -
120 170 220 2m 370 420 470 =20 570 520 &7 720 7T 820 ETD =20 570
mz
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Compound 8c:

3: UV Detector: 212 216 Smooth (SG, 1x3) 6.996
Range: 7.081
97%
5. 0.49
=1
] 14529
0.0 —r—r—r 7 7 T Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
1: MS2 ES+ :365,231+343.239 1.0000Da Smooth (SG, 2x1) 6.3e+007
100%
10 0.49
® 1610965
-4 77— 71— 7 71— Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
2: MS2 ES- :387.231+341.223 1.0000Da Smooth (SG, 2x1) 1.7e+004
0.49
10 0.74 1.06
® °-A35 j\ A 1.61
1.14
0 T T T T T T ﬂf\ T r Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
(2) ELSD Signal 100% 122.646
0.49 Range: 122,713
1885
100.00
=]
0
=]
o.000 v —V7V77"——p—+—r—7—""p—r—>—-v+—r—r—"—"7—7r—7T"+—TrT1T—T—T 77— 17— 171+ Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
1:(Time: 0.49) Combine (71:76—(54:56+96:99)) 1:M52 ES+
5.3e+007
100 343.3
® 3 L344.3
st 77—+ T—— /2
200.0 400.0 600.0 800.0 1000.0
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Compound 8d:

3: UV Detector: 212 216 Smooth [(BG, 1m3)

T.008
Range: 7,073

s i
2 : | 100%;;0.51;23097
o.,..,l.l\—,-*-.-,..,....,.,..,. —— —— —r—r — Time
=0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 Z.00
1; MS2 BES+ ;383,221+341.229 1.0000Da Smooth (5G, 2xl) 7. 5e+007
100%
10 b.51
- 1802017
L v o eep————— s rrm——— ——T — Tise
-0.00 a.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
3; ME2 BS- :405.221+355 214 1. 0000ba Smooth (56, 2xl) 4, Be+004
10 0.52
o 4 1| 0.56
= .
0.34 } ( 1.33 1.63
1) 1.38 .
O '|""l'i|'llrl'"| — 1 '|'"h'f'|'h'|" — Time
=-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
{2) ELSD Signal 117.106
Range: 117.201
100%
100,00 0.51
1886
0. 0000 s — - —r —— T — ——— — Time
=0.00 Q.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
1: (Tima: 0,51} Combine (T6:81-(&60:62+102:1058)) 1:M32 ES+
5. De+007
361.3
100
- i Lasz_u
J'\’i'- J T T T T T T T T T b J T J T L T T T T ¥ T T J T Il'||'|I=
200.0 400.0 00, 800, 0 1000.0
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Compound 8e:

ACT No: ACT-T20647
Instrument: [CTHALW-DLO0021-200

Sample Name: LCMS284-20200712-2_M01

ELM Nr: ELM028-2064.A08
Acquisition time: 7/12/2020 2:24 PM

Ezpression Result
Auto-Comments
Aute-Surnmarny GO0D
Purity B8.3000
Target Mass 423.3000
Target RT 05300
LR 120 LU R ESDE |
Peak= 2
RED.G3D
Area Fen: 95.0%
= S0 H 2T Pagi= 3 E
RID.G7E
Areg Perc 2.3%
ST
D oz s [:1.] oa 1 13 B 1.8 1.5 z
=in
=5 11231 (AT TAH K1 S5 wemDL2DH TLEIC]L L H) EBE0T ]
RED.E31
Argz Perc 100.0%
az ] . 5T .
w ¥ i E
D I s [:1.] oa 13 B 1.8 1.5 z
cestl STR IS [H18.TIZE4 TR T*
"1 SezkE
AL 0E3s
Argd Penc 100.0%
w ¥q H = 3
D I s [:1.] oa 13 B 1.8 1.5 z
=in
Faak 1@0.35E min M3[+) EE 4.3E06 onts
1724
]
T S '] i
270 £20 470 220 570 £20 &7 720 770 E20 a70 520 EL
Faak 2@0.831 min M3[+} EE 2EEQT onts
100
E []
1721 FEEE
o
120 170 220 270 20 270 220 570 £20 &7 720 770 E20 a70 520 e
m
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Compound 8f:

Sample Name: LCMSH3B4-20200720-1_A01  ACT Mo: ACT-T30645 ELN Nr: ELMDZ28-2083_4A03
Instrument: Acquisition time: 724/2020 254 PM
Expression Result
Auto-Comments
Auto-Summany G000
Purity B 6000
Target Mass 305 1803
Target RT 0.5800
LNTH2-218) LIV [T 9ED |
100
I
| BalF 2
11 Peak® 3 0.580
5 | L RtOE13 Pere 04.2% 1
[y AreaPerean |fTi Peaks 5
| am Rf 1.020
| — ArzaPern 21%
| IL\,_\_‘,.-"'-._ [~ ==
3] [ (1] (0] [ iF] " ) K] T
i
ek 3005 1048 {305 130805 08 wesll 1000} TH-EIC{+M+H] [LIED5 |
o
Peaks 3
Ft0E0S
% 504 jirea Perc 10.3% q
2T1
a2 [ 12 ] 18 18 ]
i
Peak 10000 min M3{+] E3 B4188.8 ents
2961803
1uu]
% o
3885835
771888 385.0487
o . N
100 150 0 250 300 350 400 450 00 550 £00 50 To0 =0 500 B30 200 550 1o
Peak 2@0678 min M3{+] E3 2.3E08 onte
% 100p '
=0 £
asege0t T B11.2655
o
100 150 0 250 300 350 400 450 00 550 £00 50 To0 =0 500 B30 200 550 100
miz
Peak 30808 min M3{+] E3 28142.1 ents
5 100, '
=0 N - BT
1GBBE2E e 1417 3B, & 4411578
100 150 0 250 300 350 400 450 00 550 £00 50 To0 =0 500 B30 200 550 1o

S81



Compound 8g:

ap 1 - ELNZIT-1536 1 UV WIS 1
] VWVLZ10 nm
1004
1
o - JIIK\_F
4 x\"""-\-.._\_\___ |
| T .__lld-|——
-100
3,502 - ELMZIT-1536.1 [ime comected by 0.018 min] ELSD
Jre
= u
1.7
1z
T =
200412
Jru
15
1.00 |
1
{! ||
nos | W
q1
=100
0D00D00_ 3 - ELNEIT-1535.1 [ime comected by -0.00S min] M3 01 _smoothed
Jounts = 3E0,£0-350.60mg
15000000 “
1roacroos-] |
SDCrTan] |
] | [ & R omEn e 2n
+ L= L L AL AP
T Vb S T
. ] i
2 ———————— T
0.oo 02 040 0.60 0.0 1.00 120 1.40 150 1.60 202
19p_Deak AV 1.16-1.18 min (5] ML 1.16E7 T 40,0} # ¢ ES1 lcorona sid=50.00 gat=1400.00 Full ms [100.00-700.00]
e 300.37
50
+—e—
100 200 300 400 500 £00 700

S82



Compound 8h:

3: UV Detector: 212_214§ T.538
87y Range: 7.58%
|~.I 0.66
E K, | | L5864
et— l:"—l"'."_. —r—T—r—T .i'. T Tt — 7 Time
=0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2,00
1; M52 ES+ :394.201+372.209 1.0000Da Bmooth (5G, 2xl) T.3e+007
100%
e 0.66
- 1415737
L T T — S m e e —————7 Tima
=0.00 0.25 0.50 o.75 1.00 1.25 1.50 1.75 2.00
2:; M52 ES- :416.201+370.193 1.0000Da Smocoth (256G, 2xl) 1.6a+004
10 0,32
0.36
& \{' 0.57 0.67
i A 1.39
01 T T e T 'n'! L T B T Tima
=0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
{2) ELSD Zignal 100% 34,611
0.65 Range: 34,900
548
ﬁ 20,00
0. 000" — o I e B e Sl - T oo TLmE
=-0.00 0.25 0.50 0.75% 1.00 1.2% 1.50 1.75 2.00
1: (Time: 0.65) Combine (112:117-(24:57+4139:142)) 1:M32 ES+
5. 0e+007
372.3
1005
- 3 |r,313.3
?i--||-- T r T | v 7 [ Tt & T | T T L T 'lll'h'||=
200.0 400.0 &00.0 e00.0 1000.0
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Compound 8i:

Sample Name: LCMS384-20200803-5_K23 ACT Mo: ACT-TT3703 ELN Nr: ELMN227-1507_AD1
Instrument: ICHALW-DLO0D12-TQD Acquisition time: 87372020 10:14 PM
Expression Result
Auto-Comments
Auto-Summany GOOD
Purity £4.0000
Target Mass 3723000
Target RT 0.8500
UNTEI2-28] 24 [S4EDE |
100 r||
| | Peaks 1
Rf0.ESS
] | Area Pers 34.59% .
. | i m_ Peaks2
I At 1.220
| l"‘-._f L Area Pers 5.1%
[(F] [T [T [T] 1 1T Ta i) 18 2
Sl 3T 20ET {571 BOET AT S0ET) wel S000 T1-EI2I*1II*-:|1:E"M ]
100
% 5 - 1
[ME] (] [ 1] 1 12X 14 18 1.8 ]
a1 ST0 1951 {38 T51-3T0 501 ) wel 5000 T1-E|:|+:u--|_||;! o)
104
w S0 L
[F] [ [ [ i 12 T 0] 18 F]
Peak 1§00.884 min W3{+) E3 3.0ED8 onbs
® qw .
c0
o 2 1BE.21BB.8 1381 TR.4
14.?I] 170 220 I 30 370 40 470 =m 570 620 BTO T 7o i BTD o} 570 —z
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Compound 8j:

3: UV Detector: Z12_216 S.22%
. 100% Range: 5.441
5. 0.48
5 [} 17116
0.06 || 0.3
0.0 =— == ] e T T T T T Time
.00 0.25 0.50 0.78 1.00 1.258 1.50 1.75 2.00
1: M3 E3+ :355.213 1.0000Da 100% T.1e+00%
0. 48
10 1120054
o
T T T T T T ' T ' T - Time
Q.00 0.25 0.50 o.75 1.00 1.25 1.50 L.75 2.00
2; M5 ES- :353.1%E 1.0000Da 15% 20% 2Z.2e+00:
12% 1.83 1.5%4
10 1.23 751 969 _ 41%
582 1.96
- 1.50 1.67 2050
0,33 0,64 -:I.IBL‘I ﬂ.lg'l \.1-63‘“‘: f ||
7 T~ T T —T o T Time
Q.00 0.25% 0.50 0.78 1.00 1.28 1.50 1.75 2.00
(1) ELSD Signal 108.044
HRange: 108.88E
.43
100.00
B (
= |
0.000-— T T T T T T T T Time
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1L.75 2,00
1:(Time: 0.48) Combine (55:59-(35:38+480:83)) 1:M8 ES+
4 . Ge400%
1004 BSSL:EEE'? 3
c-l' — — T T T T T —r— myE
200.0 400.0 &00.0 BOO.D 1000.0
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Compound 9a:

Sample Name: LCMS384-20181018-2_EDS

ACT Mo: IDOR-1118-5082
Instrument: ICHALW-DLO0021-5CQ0

ELN Nr: ELMDS7-1875.1
Acquisition time: 100182012 3:42 PM

Expression Result
Auto-Comments
Aauto-Summany GOOD
Purity E2.0000
Target Mass 3503000
Target RT 0.3830
LA 28] LivZi4 [SSED |
jne n
I 1
| -
i Feaks 2
s i FRi0.883
% i f Area Perc 09.0% !
| H am
| Il\_,/"a-._
[ G| e TE i i3 i TE 18 I
N
el 351 1318 {540 T2 98-350 S51H) wee0L 80000 TH-EIC{+iN+H] [24EDT |
o
EalF £
Rt0.880
Area Penz 100.0%
w5, S04 1 T 1
[£] o [ [ i 12 14 T8 18 i
N
ik B 11180 (347, T80 38 5 044 wld HOOE) TAEICEMH] 1L |
0
w S i 1
a2 24 [T aa 1 12 14 18 18 X
N
Peak 180 552 min M3{+] E3 BADBA.T ante
166.2 1@a.1
0 3T 431 470 =20 570 520 T30 770 B2 B70 220 a70
miz
Feak 2§00.250 min M3{+] E3 1.7TEOT ents
* oo
Ed
27 T gaz B LEE1
o
120 170 220 27 30 amn 420 470 520 570 520 T 770 B20 B70 220 .
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Compound 9b:

3: UV Detector: Z12_ 216 a99% 1.021le+]
0.54 Range: 1.064&+]
.18
1.0e+1 E 69627
2 0.06 .31
0.0 =5 L LI T T T T T Time
0.00 0.25 0.50 0.75 1.00 1.28 1.50 1.75 2.00
1: M3 ES+ :308.121 1.0000Da 100% 9. 2e+00%
0.54
10 1613330
o
L e s I T o e I 1 Time
0.0 0.25 Q.50 0.75 1.00 1.25 1.50 1.75 Z.00
2: MS ES- :306.105 1.0000Da 23% 0% T.2e+004
0.48 16% 1.68
291 22% 1.00 '
10 255
0,46 | [0.52, oy  ©.94 204 1.04 1.40 1.77 | a9
* || 23 N 1.08 1.43 " 1.94
" S 1.23 s 1"5‘\ k N
7 e — — T Time
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 Z.00
{1) ELSD Signal LO0% 49.751
0.55 Range: 50.561
663
40.00
E 0 Uﬂzi
3 .
n'neg I N 1 N 1 L N v 1 L) N 1 N N 1 N L] Tl'_
0.00 0.25 0.50 0.75 1.00 1.258 1.50 1.75 2.00
S5:{Time: 0.54) Combine (70:74-(49:52+497:100)) 1:MS ES+
6. Ge400%5
1003 082
G-I' L B LR | T T T T L —— mf=z
200.0 400.0 &00.0 BOO.O 1000.0
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Compound 9c:

Sample Name: LCMSP384-20200528-1_C11  ACT No: ACT-735356

Instrument: ICHALW-DLO0O021-5GQ0

ELN Nr: ELMO28-1200.801
Acquisition time: 5282020 10:28 AM

Expression Result
Auto-Comments
Auto-Summarny G000
Phrity 882000
Target Mass 376 4000
Target RT 0.8200
LN 3-8 LIV 4 [44ED |
10l n
|
li eak 2
| | 0620
w 50 | 1 a Perc 98.2% 1
T
| 1
| [ S
[ ' e [E] B iE] TE ]
i
Sl 3T 15T {575 T -3TE SEAT) w5000 TA-EIC{+iM+H] [SEEDT |
Ll
% 51 1 1
a2 ] 12 14 i) ]
win
b 1] 574 1880 {573 THEE-374 SSE0) wtl 8000 THEICHIMH] 10 |
L
w 50 ! 1
[] 24 [ aa 1 12 14 18 18 2
i
Feak 180,638 min M3{+] E2 1.5E05 onte
120 170 220 270 20 I 430 470 20 | 520 ET0 720 | 820 870 S0 E |
mz
Peak 20823 min M3{+) E2 2.8E07 onte
* oo
B
0.3 4384
120 170 220 270 20 I 430 470 20 | 520 ET0 720 | 820 870 S0 L
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Compound 9d:

Sample Name: LCM SPEM:EGZDD!EIEEJ_EM ACT No: ACT-T35355 ELN Nr: ELMNO028-1200_AD8
Instrument: ICHALW-DLO0OD21-5Q0 Acquisition time: 528/2020 8:38 AM
Expression Result
Auto-Comments
Auto-Summany GO0
Purity 1000000
Target Mass. 362 3000
Target RT 0.5810
LATH2-8] LIV [4.SED |
100+ b
|! ks 1
Il 0.591
] Perz 100.0%
w 50 | | 4 = T 1
1
[ o4 [T [T] 1 (k] 4 (L] 18 3
k= B0 1850 {36 THED-SE) SEE) wel BN T1-E|:|+|l+r||5r;élﬂ? ]
10—
Area Perz 100.0%
% 5] ] = 1
[ 4 [ (] 1 12 14 18 18 ]
el 11 360153 {350 TS SEE0E) e NN T1-E|:|.p:|.\+|r|.;: 0]
10
w, S04 1 1
[£] o4 0] (] i 12 14 18 18 ]
Feak 1§55 min M3{+) E3 3.8E0T onts
* yoo
50
1611 4261
120 170 220 270 370 420 470 =20 570 520 E70 T30 770 820 B70 =20 ga
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Compound 9e:

1001~ 030 ELNO25-9055 A10 UV VIS 1
] 7 WVLZ10nm
_ L=
50
- —
] — T —
40 B J e
0,202 -030_ELND25 3056 A10 [Sme comected by 0,019 min] ELSD
025 '
050 ‘
050
eamDan_ - 030 ELMODE-0ES A10 [Sme comacted by -0.005 min] MS [1_smocthed
Teounts g 371.63-372.63m
1" D000 “
SO0 ‘
+ | \_
e T
a ] min
_zxnlx"'l"'l"'l_ Y L L L L L |
r.00 020 040 L.60 080 1.00 120 1.40 1.60 1.80 202
J1p_Deak AV: 0.94-0.96 min (5) ML 9.42E5 T:{0,0} # e ESI lcorona sid=50.00_det=1376.00 Full ms [100.00-700.00]
I T2
5|
& T i T T T T T T T T T T T T T T T T T T T uk
100 200 20 am 500 £00 T
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Compound 9f:

3: UV Detector: 212 216 5.5658
100% Range: 6.121
0.13 0.58
5 24034
2 902 0.2 \
0. | LA T.ﬁ-'_' T L T T T T =t - Time
0.00 0.25 0.50 0.75 1.00 1.2% 1.50 1.75 Z.00
1: M5 ES+ :366.163 1,0000Da 100% 9, 3a+007
0.58
10 1868161
o
nl""l""l'"I""I""I""l""l""le
0.00 0.258 0.50 0.75 1.00 1.258 1.50 1.75 2.00
2: M5 ES- :364.147 1.0000Da 21% 20% 1.1e+005
14% n.79 13% 1.41
100 323 0.6z 431 g oog 405
0.37 o.sp 283 260
- 641 : ﬁi " i},nn 1.81
04 L | T T ey N L T T T T T - Time
o.oo0 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
(1) ELSD Signal 100% 91.348
0.58 Range: 92,019
1325
B
50.00
3 D%
0. 000 T T T T T T T T Tima
0.00 0.25 0.50 0.75 1.00 1.25% 1.580 1.75 2.00
2:(Time: 0.58) Combine (93:97=(71:74+119:122)) 1:M5 ES+
8.2e+007
3662
lng}
s 3683
A L L" T T r ! T T | e I E
200.0 400.0 &00.0 EOO.0O 1000.0
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Compound 9g:

Sample Name: LCM3H3E4-202007 14-1_K01  ACT Mo: ACT-735364 ELN Nr: ELMNOZ28-2066_A07
Instrument: UFLC_SYMARTI Acquisition time: 7M52020 2-42 PM
Expression Result
Auto-Comments
Auto-Surnmary GOOD
Purity 05 5000
Target Mass BB .1675
Target RT 0.5830
UNTH 2218 LIV 4 [LEEDR |
100+ "I -
I Feaks 2
0 Rt 0.553
| ! Area Pern 5%
% 5 | i 8T
1
|
_i l\\._,"‘.._\_u_ 1
3] [ (L] T8 [ iF] " ) 18 T
ciebs 308 1HTE {308 1175308 2175 weld 1000 TH-EIC{+M+H] [SAEDS |
100
% S04 i
] [1] 12 ] ] 18 ]
Poak 1§03 min M3{+) E3 1074.8 onts
188485
631.8005
450 00 550 &00 50 To0 =0 800 B0 200 550 1o
Feak 200680 min M3{+] E3 4.2E08 onte
% 100p
=0
1288 5376
o
100 150 200 250 300 350 400 450 00 550 &00 50 To0 =0 800 B0 200 550 1o
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Compound 10a:

3: UV Detector: 212 21§ 100% 7.452
0.58 Range: 7,502
44889
E: > ﬂ l
ood 1 i o A Tims
-0.00 0.25 0.50 0.75 1.00 1.25 1,50 1.75 2,00
1; MSZ ES+ :411,207+38%,.21% 1_0000Da Smocth (5G, Zxl) £, de+007
100%
0 0.59
- 166B55%
[ [ e S ————— 7 Tima
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
2; M52 ES- :433,.207+387.2 1,0000Da Smocth {56, 2x1) 2. 5e+004
0.e2
1o D.ng 1.24
50 “ o.80 1.43
- 0.42 ir"l||| ! 100 s |||1'|.,32 |I tre
. | A - il
ol — —r— e ,l'"."l". - Il . "l'||' 1 0 'l'. — — — Tima
=0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
{2) ELSD Sigmal 103.163
Range: 103,391
100%
100 .00 0.58
ﬁ 1848
0, 0001 e e——— r— — . — Time
=0.00 Q.25 Q.50 .75 1.00 1.2% 1,50 1.7% 2.00
1:(Tima: 0.58) Combine (93:98-(T76:79+118:121)) 1:M52 ES+
5. Ses007
100= 389.4
- k| L]SD.i
:Vli'-'ll" r r rrr 17 v ] T T T T T T WS
200.0 4000 00,0 800, 0 1000.0
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Compound 10b:

3: UV Detector: 2Z12_216 6.424
Range: 6.55
#
L ﬁ 0.56
B | \} 13841
|
0. - 1 7 7 1 Y T T r Time
=0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
1; M52 BS+ ;412,202+380,.211 1,0000Da Smooth (SG, 2xl) 5,2+007
100%
10 0.56
- 991810
BV Ti&e
-0.00 0.25 0.50 0.75 L.00 1.25 1.50 1.75 2.00
2; M82 ES- :434.20%3+388.155 1.0000Da Smocth (86, 2xl) 2. Se+00d
10 1.77
1.87
- 038 1.05 1.‘=n 1.553\-{"1 | ||
ﬂ LRI
ol, . | . IJ‘lﬂ.JLI | FALVAFAVIE r Time
=-0.00 0.2%8 0.50 0.75% 1.00 1.25 1.50 1.75 2.00
(2) ELSD Signsl 4.9013
Range: 5,148
D.56
40004 !
2. | 1.66
0007 0.35; 310.390.43 || 972 0.790.50 1.031.15 1.31 1.5 1,72 1.911.95
0.00 T T T T—__* T L] LA B N R T T T T —r Time
=0.00 0.25 0.50 0.75 1.00 1.2% 1.%0 1.75 Z.00
1:(Time: 0.44) Combine (58:63-(37:40477:80)) L:MSZ ES+
Z.0a+005
w0, 18322140
- . B8 am.0 see.8  01-B 55 ¢764.6545 3 9105 /
mn/E
200.0 400.0 £00.0 200.0 1000,0
2:(Time: 0.56) Combine (66:94-(72:74+116:1186)) 1:M52 E5+
3.3e+007
IDDj 390.3
- 4 | 3s1.3
0 L T T T T T T T T — m &
200.0 400.0 600.0 800.0 1000,0
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Compound 10c¢:

Sample Name: LCMS384-202006 15-_G05

ACT Mo: ACT-T36685
Instrument: ICHALW-DLO00Z1-5Q0

ELN Nr: ELM227-1486.1
Acquisition time: 3152020 5:52 PM

Expression Result
Auto-Comments
Auto-Surnmary GOOD
Puarity 1000000
Target Mass. 3004000
Target RT 0.3350
LA 22118 L4 (L SEDS |
M- n
[l
| | REDG3S
Area Perz 100.0%
w 54 | | i =T+ 1
|1
Iy
33 T [T LE] i i3 14 i T8 i
n
ek S 10 { S T3-S S e B0 TH-EIC{+iM+H] [LEEDT |
jne
R OESE
Area Perc 100.0%
=
w 5] | M :
a2 o4 [T [ 1 13 14 18 18 &
ran
gid=11 S8 1857 {367 THIT-543 SEAT) weal S000 TA-EICEMH] 10 |
0
5 504 " 1
a2 24 [T [ 1 iz 14 8 18 X
n
Feak 1E0.336 min M3{+] E3 5.5EDG enbe
188.1
100
-
5 TET03a71  5pag M0RE  zmia
o lﬂ st ]y ]
120 170 220 27 30 Imn 420 470 =20 570 520 E70 T30 770 B20 7D =20 570
miz
Feak 40,81 min M3{+] E3 4.5E0T enbe
* oo
=0
. BT q43 5 4533
120 170 220 27 30 Imn 420 470 =20 570 520 E70 T30 770 B20 7D =20 ;o
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Compound 10d:

Sample Name: LCMSP384-20200528-1_G01  ACT Mo: ACT-T36620 ELN Nr: ELMNO08-1108.G02
Instrument: ICHALW-DLO0021-53Q0D Acquisition time: 5728/2020 8:41 AM
Expression Result
Auto-Comments
Auto-Summany G000
Purity b7 2000
Target Mass 3014000
Target RT 0.5800
U 2298) L4 [A4ED |
je
1
li
|| Peale &
RtD.580
u 54 i e Pere 97.2% 1
| ! ST1
| [N S
[ LT T LE] i (E] i L] iL]
eboft 001 1048 {3001 TOAS- 01 Sibd8) west BETN) TH-EICH+M+H] [S2E07 |
je
¥, S04 1 1
[[E] ] ] 4 ] 18
b1 B60 1 B0 {3664 TTE0 0 STE) el B0EN) T1-E|:|.;,:u.-|-||;: 0]
100
5 S0 ! 1
[[E] ] [ [ i (K] ] ] 18 i
Feak 80578 min M3{+] EZ 2.8E07 ente
®
=0 2 b
0 B SHEIN gy 454 % 047 E03.B
120 170 220 27 Eei] ITo 420 470 =m 570 520 &7 T 70 820 BTD r] s
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Compound 10e:

Sample Name: LCM8384—2]]191 12é»—1_E0‘1 ACT No: ACT-761438 ELN Nr: ELN0O57-09359.1
Instrument: ICHALW-DL0O0021-SQD Acquisition time: 11/28/20192:10 PM
Expression Result

Auto-Comments

Auto-Summary GOOoD
Purity 100.0000
Target Mass 391.3000
Target RT 0.5700
UVi212-214] UV214 [52E04 |
100 P
[ |
I Peales 7
| Rt 0.570
% S04 | i rea Perc 100.0% E
| 5T1
|}
|I \..f’n
1] [ (] (K] T 12 T2 18 T8 ]
min
cid=0 381.1648 (390.7946-391.594) w=D.8000 T1-EIC{+|[M+H] [5.0607 |
100
Peak# 7
Rt 0.571
Area Perc 100.0%
% 904 i T! ?
02 04 (] (Y] 1 12 14 18 18 2
min
cid=11 389.1740 (388.7769-330.57649) w=0.8000 TI-EIC-M-H] [1.0 |
100
% 90 i b
0.2 04 (L] [TE] T 12 T2 14 T8 2
min
Peak T@0.571 min MS(+) ES 3.3E07 cnts
* 100
50
210.3 2093 8035
od
120 170 220 270 320 370 420 470 520 570 620 670 720 770 820 &70 920 rp]
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Compound 10f:

Sample Name: LCMSP384-20200528-1_C01  ACT Meo: ACT-737015

ELN Nr: ELNDST-0820.B03

Instrument: Acquisition time: 528/2020 8:35 AM
Exprassion Result
Auto-Comments
Auto-Surmmary GOOD
Prurity B7.3000
Target Mass 4014000
Target RT 0.8450
LT 2218 LIV14 [44EDE |
100 n
[i PeaiF 1
I Rit0g45
|| Area Perc 57.3%
% 54 i Peaks 3 5T 1
| Ri D663
|1 Area Perc 2 7%
| LN, N
[¥] T TH i ] 3
o
ek 4001 2153 (4000 BS540 #15) westl S0EN) TH-EIC+iM+H] [S4EDT |
100
Peaie 3
R OLGET
% ’ Area Per 26.1% !
[F] 0% 14 18 3
-
ke 11 S0 110088 {3003 TR ) SU0E) wesll S00) THEICHMH] (10 |
1
5 504 H 1
[ [ [ 14 18 2
o
Feak 10448 min M3{+] E2 1.1E06 ents:
130.3
|
320 am 420 470 o) T 7 820 Bro jori) |
mz
3.7ENT ents
® o
=0
. 0.3 4844
120 170 220 ] Ee.i] arg 420 470 m T 70 820 B70 =0 wo
Peak 12§80 T8 min M2{+] E2 £B0B4.0 onbc
% 1005 .
=0 "
o 4018748 417 2084
100 150 200 250 E'e] 350 400 450 o] 700 50 800 g5 =00 350 1o
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Compound 11a:

1801 - 004 ELNIZT-1509.A03 N |
JmALl i WhL:210 nim|
100
50
o /|
] T . L . .
9
e 2 - 004 ELMIZT-1S00.ADI [ime comected by 0013 min] ELSD
T
e
—i
{12
41 =
4=
2op1 =
dtu
i
i 1
000~ |
1i
Ti
4 | ‘wr I ' | li h b ||';
-1
i | J L
. | I &
15 D0oDoo_2 - 004 ELMIZT-1509.403 fime comacted by 0.005 min] MZ 01 smoothed
_counts -] 479, T4-480.7Am3
10 D000 | |
SO00T00 | ||
] || \ 2 = B3 2
+ L . o -
! =1
— min|
B e LI L | T - 1 T T ]
o.oo 020 040 0.60 D30 1.00 1.20 1.40 1.60 1.80 202
1..]_3935 AV 1.35-1.41 min (5} MLz 1.30E7 T: 0,0} +c ES| ‘\corona sid=50.00 det=1247.00 Full ms [100.00-700.00]
= 480.11
£
@ T T T T T T T T T 1 T T T T T T T T T T —
100 200 300 400 S00 GO0 T
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Compound 11b:

W NS 1

1-001 ELNIZ7-1512.A01
BO.L malLl

WWVL:Z210 nmy

119

=

200 ] thfﬂ

4n.0-
20.0-]
DLL_ﬁ_ﬂffi\\
] g _.I.-dllf_'__ - )
— —
-30.0
£.0n_2 -D01_ELNI27-1512 AL [Sme comected by 0,019 min] ELSD
e
_: (1]
aml £
1= fﬁﬁ 1
o
T =
20, !
i
1

O

-3.00
Fsoppop 2 - 001 ELNIST-1512 AD1 [Sme comected by -0.005 min] MS I smoothed
Jeounts i 425 B7-426.67mig
Z000Da0— |
1" 000000 | |
; PG
L o =
1 —l—r_rj,_ . 1 T 1 T
B e e e e N Y L T | LA I AL L I .mln
0o 020 .20 050 0.30 1.00 1.20 1.20 1.60 1.80 20z
1.,]_3'935 AN 1.18-1.21 min {5 ML 21466 T.{0,0f +c ESI lcorond sid=50.00 det=1247.00 Ful ms [100.00-700.000
_‘.i 42613
S0
L T T T T T T T T T T T T T T T T T T T —3
100 200 30 a0 500 B0 700
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Compound 11¢:

00— - 003 ELN237-1512.A02 LW WIS 1
mALl ] WhL:210 nmy
S
5—1——'—'.2‘—-—.
4 "-\-\______ ) I ___,_| I'r____ — " )
[
2 on 2-003 ELMIZT-1512ADD [me comacted by 0013 min] ELSD
]
i
J0 0
1 B
41 < r
1i E
1251 i
& L
11
o]
1! u w
mil
1
1
-1
<1
1
ool
170ooogo_2- 003 ELMNI97-1512.A02 fime comacted by -0.00S min] MS 01 smogthed
eounis a2 419.70-430. Tdmi3
FO00Do0 ‘
: ‘||L "_ A 55 o o
=i 4 =T '—.
. min
B e I e L I S R S LI WL S L L R S
oo 0.20 040 0.50 D80 1.00 120 1.40 1450 1.64 202
1.,J_='Eah AW 1.07-1.10 min {5} ML 6.36E6 T. 0.0 +c ESI ‘corond shd=50.00 det=1247.00 Full ms [100.00-7040.000
e 420.15
50
@ T T T T T T T T T T T T T T T T T T T T T —
100 200 300 40 S00 600 700
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Compound 11d:

agp1 - ELNDST-1773.1 nach prep HPLC _ uv WIS 1
] o WVLZ10nm
100
o Fl -
e
_ -
= 'y
-+ o2 - ELND57-1773.1_nagh prap HALC fime eomected by 0.012 min] ELSD
e
Jme,
— i
lig J
4=
| |
son]i S f
’ dru
| & |
T |||JI' iri 4
1
200
1 +
T
1
WL Ll "W
-1.100 1
sEDACpon_ - ELNOST-1773.1 nagh prep HALC Rime comectad by -0.005 min] ME [1_smoothes
JCoantE o 433 T2-4348 T2mi
Do h
ST |
] {
] |\ name g2 B B
] A A R I i A A
] y _"'-|,-_|-|-|J—'—H—H-|_'_ |..‘ |_|_'_|_'|_'_L|
a ] iy
277 T T T T T T T T T T T T T T T T T T T T T ]
.00 020 .40 050 L.A0 1.0 120 1.40 150 160 20z
J10-DE2k AV: 115118 min (5) NL: 1.17ET T: {00} # & ES| loorona sid=50.00_det=1400.00 Full ms [100.00-700.00]
I 43412
S|
o T T T T T T T T T T T T T T T T T T T T T T T uk
100 200 300 &0 s00 £00 700
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Compound 11e:

Sample Name: LCM BHSB‘I-EDEDOEiI}D-I_CDS ACT No: ACT-747585

ELN Nr: ELMO28-1210.A01

Instrument: Acquisition time: 3122020 832 AM
Expression Result
Auto-Comments
Auto-Surnmary GOOD
Purity 05 5000
Target Mass. A0 1838
Target RT 0.5500
N 2218 LIV LI |
100+
I! 2k ]
I 0550
] | Peak# 3 a Perc95.1%
5 & | | | Rrosal Ti — ¥
Il Area Perc0.5% RED.85E |
| '\“ﬂ 5T Area Perc 4.4% |
] P — /
3] (] (L] T8 1 F] " ] i F
i
bt 4003 15T ADRS 1457-0008 24T w1000 TH-EICT+ ] [ 1EDS |
100
Peak® 3
Rt0.561
a0 Area Pers 12.9%
= ' & b
_
3 [ [] iz A ] 18 ]
i
Faak 2§00 647 min E3{+] EZ 1.6E08 onbe
% 100}
=0
8333822
o
100 150 200 250 300 350 400 450 00 550 &00 To0 =0 500 B0 200 350 1o
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Compound 11f:

700 #EILBE&T'-'EIBE- 1 _nach prep HPLC W WIS 1
. a
500
275 ]
250 ]
125
] TT— Al
] I
-100
2 - BLMIST-1086.1 nach prep HPLC [time comected by -0.008 min] MS 01 _smoothed
2000.000 ot = F10.70420. 7073
4,000,000
3,000,000+
2,000,000~
1,000,000

i J_ll.__ . L |

0.00 050 040 0.50 050 160 120 1.40 150 150 200
140_Feak AV: 1.02-1.04 min (5) NL: 2 65EG T:[0,0} + cESI lcorona sid=50.00 det=1208.00 Full mes [100.00-700.00]
i 42023
Lyl
100 150 200 20 300 3%0 sl a0 500 520 &0 &0 700
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Compound 11g:

450 wmﬂm.z nach prep HPLC 5 LV WIS 1
200
200
100
e | |
1 TT—— il
i) — = I
2 - ELMO57-0880 2 niach prep HPLC [time comected by -0.012 min] MS 01
6,000,000 =0 s 7 70445 T0mA
5,000,000 |
3,750,004
2 500,000}
1,250,000 |
| {
] | =
o2 | T
1,000,000 1 mir|
1 1 T T T T T T I T T T T T T T T T T T T T T T T T T T T T T T T
0.00 020 0.40 0k 040 1100 150 1.40 150 % 200
110_Peak AV: 1.14-1.16 min (5) NL: 35368 T: 0.0} +cES! oorona sid=50.00 det=1508.00 Full ms [100.00-700.00]
1* 24703
A
ﬂ'- — — : — : . : ——— —— ”Irrl'.'z
100 150 200 25o 3bo o alo 450 500 550 &0 &40 700
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Compound 11h:

a5 1 - ELMOST-1162 1 abf Feststoff UV VIS 1

AL &

3004
2004
1004
t+—
4 — i
50 B e e,

2 - ELMNOST-1162.1 abf. Feststoff [me comected by 401008 min] MS 01 smioothed
400000k 5 TR EIAR
300,000
200,000
100,000+

4

i S .___._.___‘|.__l_7r_ e
50,000 mif
! — ———T T — —r —— —— T —r— ——

0.00 obo 040 0.80 050 1.bo 150 140 180 150 200
110 Peak AW 0.57-D.60 min (5) NL: 1.71E5 T: {00} +cES lcorona sid=50.00 det=1253.00 Full ms [100.00-700.00]
T 43365
A
pliiEfa e 22 oese | md
100 150 2b0 250 300 30 400 atn 5 50 &0 80 700
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Compound 11i:

1 - 020 ELMNDEY-DEO5 BO2

mAlLl

1.00

L

2 - 0210_ELMNDET-D205 BOZ fime comected by 00012 min)

MS 01 _smoothed

courts

— i XL

45073981 3mA

,000,000
4,000,000
2,000,000 |
1 {
] | | =
R e
= | "Il_ =
-1,000.000 min
, —————r——7———7 77—
0.00 020 040 0.60 0k 1bo 150 1.40 160 1.50 200
110_Peak AV 0.02-1.01 min (5) NL- 5.06E6 T {00} +cESI!corona sid=50.00 det=1508 00 Full ms [100.00-700.00]
e 450 25
2L
B 1 mi'g

o 1 20 2o Ao ¥ 40 40 sl 0 el 80 700
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Compound (R,R)-11i:

ap_1- ELNZ31-0032.141 LW VIS 1
JmALl = WLZ10 ru
B [=]
U—l——!a—w— —— I
| i ——
i — “
J H"xh_q_
4 L JL[\
50| A
| H““m._
4 ""\-‘.\_\___ﬂ
i — _
-120
a5l 1-UIELN2H1-{:03’2.1-"' ftime: comected by 0033 min] ELSD
W =
. pe
. f
:1 I
i |
2504 {4 v, TR T o U A WS
] .\u_."T-“ewvw‘“’"J'” i
] | P
p— K ~
2501 » || /!
IF |I II | " ! |'|-. |'|I | N ,,'.“».-'w-f
TEUL AN WV
3L
i i aad W
1 v I
-10.00
1 000 Doq_3 - ELNZ31-0032.141 fime comected by -0.035 min] M5 _01_smoothed
o= =z E 1 S
750,000 ”
500,000 h
750,000 |t
i |I
'3 l : I iy
-100,000
! —r— — T —r— —— —— —
oo obo 040 0.0 oko 100 150 140 1.57
110 Pesk AV 0.68-0.71 min {5) ML- 5.41E5 T 0.0} +cESl lcorona sid=50.00 det=1247.00 Full ms [100.00-700.00]
e 45123
. 146 26
100 50 20 2lo  ade o sbo sho S0 sho edo ebo  Tho
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Sample ID:
Sample Name:
Sample Number:
Time Base:
Diatasource Name:
Seguence Name:
Seguence Dir
Quantif. Method:
Injection Volume:

b44695T a-20dd-11e5-ac35-001e2abd2adc
ELM281-0032.1

4

CHIRALLCOD4

HPLCO03 _local

ELM281-0032.1

DatalCHIRALL CO04erharmit\CXCRT
default

5,00 ul Comment: 1mgiml Heptane/E1OH 1:1

Date: 02.07.15

Eluent A: 30.0 % Heptane 0.05% DEA
Eluent B: 70.0 % Ethanol 0.05% DEA
Flow: 0.800 mlimin
Codurmin: {R,R) Whelk-01 250x4.6mm ID,5um
Serial number: 100487
Temperature: 25.0 *C
Detection: 210 nm
yonp_ ELN281-0032. 174 ELNZ31-0032.1 U WIS 1
Al VL2110 nim]
- .
zon| o
] |’I
oo |||
a00.] i
2 3 I
_ = | |I
- — Y
-400- T T T 1 R —
0.0 20 4.0 6.0 8.0 10.0 20 5.0
Peak No. Ret.Time Height Rel.Area Area Reszolution Asymmetry Plates
UV _VIS_1 UV VIS 1 UV_WVIS_1 UV_VIS_1 UV_VIS_ 1 UWV_VIS_1 UV_VIS_ 1 UV_VIS_1
min AL % mAU*min
1 6.8 25 21 5354 59 09 7251
9.1 7581 979 244 917 n.a. 1.0 G397
Total: 100.0 2503
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Compound (S§,S5)-11i:

UV WIS 1

a00—1- ELMDST-1144 2 nach chrisler prep HPLE
mALT

1.0

3,500,000 2- ELMOST-1144 2 nach chriraler prep HPLC [fme comected by 0008 min]

M5

1_smoothed
S50 T 3451 T 3md

pounts

T
\

500,000

lls

IZI.L]EII I IIZI.EI:II I II:I.!‘-DI I II:I.Eil:lI I II:I.b!)I I I'.I):'I I I'b:'l I I'-I4EII I I1E1IZII I I1.&5IZII I IZ.IHZI

110_Feak AV: 1.00-1.02 min (5) NL: 1.683E8
i

T-{0.0} +cESI lcorona sid=50.00 det=1308.00 Full ms [100.00-700.00]

4G61.18

'3

alo

'Emél] T
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Sample ID:
Sample Name:
Sample Number:
Time Base:
Datasource Name:
Seguence Name:
Seguence Dir
Quantf. Method:
Injection Volume:

Sc585fTc-Ib68-11e5-ac3s-001e2abd2ade
ELMHOST-1144.2
7
CHIRALLCOD4
HPLCO03 _local
ELHOST-1144.1
DatalCHIRALLCO4\erharmit\CXCRT
default
2.50 ul Comment: 1.2mg'ml Heptane/EtOH 1:1

Date: 056.08.15

Eluent A: 30,0 % Heptane 0.05% DEA
Eluent B: 70.0 % Ethamol 0.05% DEA
Flow: 0.800 ml/min

Coidumin: {R,R) Whelk-01 250x4.6mm ID,5um
Serial number: 100487

Temperature: 25.0 *C

Detection: 210 nm

s ELMOST-1144.127 ELMOST-1144.2 U WIS 1

mAL WWLZ10 ni]

00 -

o |

200 | ||

|
l
! 1
. LA e .

-102 T T T T T T T T T T T T T 'Tln
0.0 20 44 6.0 8.0 10.0 12.0 5.0
Peak Mo. Ret.Time Height RelArea Area Rezolution Asymmetry Plates
VIS _1 UV VIS 1 UV_VIS_1 UV_VIS_1 UV_VIS_ 1 UV_VIS_1 UV VIS 1 UV_WIS_1

min mAL U mAU*min
1 6.8 582 100.0 127435 n.a. 1.0 7525
Total: 100.0 1274
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Compound 11j:

Sample Name: LCMSP384-20200528-1_ADS  ACT Mo: ACT-747580
Instrument: ICHALW-DLODDZ1-5Q0D

ELN Nr: ELMNO28-1218_A04
Acquisition time: 5282020 2218 AM

Expression Result
Auto-Comments
Auto-Summany GOOD
Phurity 1000000
Target Mass 433.4000
Target RT 0.8380
LT 2-218] LIv 4 [L4EDE |
j. n
|
l Feaks 3
| RIDE3E
w 5 [l i Area Perc 100.0% 1
| 5T
| 1
Ry S
[ T [T [E] T i TE i ¥
n
ek 4353 06 4502 BS54 BOST) wesl S0 TH-EIC{+iM+H] [4.1E0T |
j.
AR 0638
Area Perc 100.0%
=
o 5 ! T .
[£] o [ [ i 12 14 T8 18 i
rnt
k=11 43010 430 TARE-431 SE08) well S0 TAEICEMH] (18 |
L
w 50 h 1
a2 24 [T aa 1 12 14 ] 18 2
n
Feak 200343 min M3{+] E2 1.2E05 onte
1EE.D
amn 420 470 520 570 520 E70 T 770 B20 B70 =20 570
mz
Feak 30838 min M3{+] E2 2.7TEOT ente
* oo
50
. 0.2 q431 EBE.8 BET.8
120 170 220 27 30 Imn 420 470 =20 570 520 E70 T30 770 B20 B70 =20 ;o
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Compound 20a:

10,01 ELND57-1740 ¢ UV VIS 1
= mal WWL-210 nm
1, ‘ .
i ES. W_A\l\ 4
: =
] \
-12.5] )
250
] e —
T e
] pr="
4501
0.00-2= ELSD
0257
054 *
075]
1 .D-
ey - ELMOST-1740.1 [tme corrected by -0.005 min] MES 01 smoothad
R = % T4, 703
100000 h
_ i
g L .
| == T
oho oo 040 oka 080 1ho 1.50 140 1.60 1.80 2ho
+1p_Peak AV: 0.88-080 min (5) NL 145E5 T- 0.0 +c ESI leorona sid=50.00 det=1378.00 Full ms [100.00-700.00]
T 43415
504
ol 13400 17111 2812 215.20 381.80 49530 -
100 2100 00 4o 500 8bo 700
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Compound 20b:

an1- 022 FINIGT-0025 B3 L WIS 1
_rr'AU :,:
] ]
an]
20
ol A,
b i
20
] e | o
-5
2- 022 _FLN057-0925 803 mected by -0.012 min M5 _01_smoothed
3.000.000 ounts [fme co o e ;,: A48 71447 T imi3
2,000,000
000,000
] |
T i
b |\
. — — T
0.00 o5o 040 0.0 0ko 1 ho 150 1450 1.5 130 200
{{n_Pesk AV-0.84-0.96 min [5) ML 1.62E6 T:{0.0} +c ESI lcorona sid=50.00 det=1506.00 Full ms [100.00-700.00]
e 44605
u_ 120.21 265,00 i
|'-II]I T T I1:Lﬂ:ll T T Izb:ll LI Igg:ll LI I:Jdul T T IE{JH:II T T Iﬁbnl T T I4§:II T T I5‘J:GI LI Iaé‘]I T T IEaJI T T I&énl T T I?I:':I
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Compound 20c:

1-D35 ELMOST-1030.002

. LV VIS
=)
b =
500
375
250
125]
N —
] TTTr—— ST L N
-100-]
2 500 0002~ 035_ELNIS7-1030 D2 [time comected by -0.012 min] WS 01 smocthed
T e
] &
2,000,000 !
1,500,000 |
1,000,000 ‘
500,000 |
] I'.
ok J o I
-500,000-] rriny
i T T T T T T I T T T T T T T T T T T T T T T I T T T T T T T T T
000 050 040 0.0 050 1 ba 150 140 1k 150 210
10_Pesk AV 1.03-1.05 min (5) ML- 1.35E6 T-{0.0} + ¢ ESI lcorona sid=50.00 det=1508 00 Full s [100.00-700.00]
T 474.01
00 150 2bo Ao o g sho 4k 500 s 800 850 700
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Compound 20d:

1201- 010 ELND57-1751.2 LN WS
Al ] WAVL-210 nm
| {=]

5]
IZI_-1
] ——
40
2010 ELMIST-1751.2 ftime comected by 0.019 minl ELSD
500
e
I u
A
1 ‘%‘
i
L=
200! »
41 m
' |
=11
oo 4 h AM ﬂw‘*ﬂkﬁw
Ji
I
I Py *“WWW
1
o0
3- 010 ELMIST-1751.2 ftime comected by 0005 mirl] MS 01 smooted

e T 3 TITIATS T

EI0T0NH ﬁ

21000000 |

2000000 |
] !

o J e
] [ - !
0.bo oho 00 nho nho 1ho 150 140 150 1k 3ho
1p_Pesk AV: 0.83-0.05 min (5) ML 421E6 T: {0.0} + ¢ ESI Yeorona sio=50.00 det=1247.00 Full ms [100.00-700.00]
I 473.15
50
D- T T T T T T EE;B'E. T T T T T T T T T T rn.lqz
100 200 300 alo 500 a0 700
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Compound 20e:

4501007 [ELNO57-0005 AT UV WIS
AL -
I 2
a0
200
1004
-
. —— S |
i -\--\__\____‘——_LI ll. I
_EH:! I | I
-+ 0000002 - 007_ELNOS7-0005 A02 fiime comected by 40.012 mir] WS 01 smocthed
' Teons p 1.7 e T
5,000,000}
3,750,000
2,500,000
1,250,000} |
| |
\
vl
_~ i T !
-1,000,000- rri
1l T T T T T T I T T T T T T T T T T T T T T T I T T T T T T T T T
0.00 020 040 0.60 04 1ho 150 1.40 160 1.50 210
110_Peak AV-1.02-1.04 min (5) NL 4.61E8 T- 0.0} + & ESI lcorona sid=50.00 dst=1506 00 Full s [100.00-700.00]
[t 496.92
100 150 200 250 0o akg sbo 45 500 40 800 850 700
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Compound 20f:

1- 026 ELMOST-1000.C04

AL

—JL o ~

2 - 026_ELMNOST-1030.C0 [fime comected by -0.012 min]

MS 01 _smoothed

jcoUnts

- Rl C5-505 fomid
'|

i

l:ll.:lZII I IIZI.51III I ID.éli-Cll I ICI!EII]I I II:I.h‘-l]I I I'l!l'lI I I1.51]I I I1.1|1-'.'JlI I I'lﬁﬂl I I1.5IJI I F:?Cl]

T:{0.0} +cESI!corona sid=50.00 det=1508.00 Full rms [100.00-700.00]

10-Pesk AV- 1.03-1.06 min (5] NL- 13356
o

g 1

1 13021

(=]

504.80

mi3

o 150 20 20 o w0 4 40 s s edo s0 700
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Compound 20g:

250 000-]

125,000

-100,000-

I:I.:N:II I IIZIEDI I IIZI.-L-IJI I Iﬂ'lﬁﬂl I Iﬂ.bﬂll I I1.|:'.'J'I I I1.EI I I1.I¢|:II

200 1.- 008 ELND57-1030,601

TmAl

——

=

T —— ) Ik_T._.__ S

2 - 008_ELNDS7-1030.801 [time comected by -0.012 min]

MS 01 _smoothed

Jcounts

L=l

B

(=]

40 2T T Im

L L ek

1o

T: 0.0} + ¢ ESI 'corona sid=50.00 det=150G.00 Full ms [100.00-700.00]

0

Peak AV 0.36-0.38 min (5) ML- 2 47ES
i

205.78

470.89

mig

do 10 20 2o Mo o 40 40 se 0 80 e 700
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Compound 20h:

100 1= 007 ELNOS7-1751.1 UV WIS 1
FrALl 2 WL:210 nim
5]
T
e
— b — )
1 -\-\-\'—‘—w—_. - .._-.—n-—'—'_'_fl'r_
Al
3502~ 007 ELNDST-1751.1 [ime comected by 0,018 min] ELSD
s
1
12
Jre
e
] =
4 ' i
1 i
| w t*'*“‘“WW"*WMW

150
s 3- 007 ELMOST-1751.1 [fme comected by -0.005 min] WS 01 smoofed
000000 s = VAT T4
375&003{ “‘
ZEO0000- ‘
12::&% “I
] j'. 28 &%
.3 S e i
oho oo 040 0k oko iha 150 140 150 1bo aho

1o F'_'eak AW 1.04-1.06 min (5) ML- 2.83E6
‘o

T: {0L0} + ¢ ESl 'corona sid=50.00 det=1247.00 Full ms [100.00-700.00]

4 13024
|

52317
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Compound 20i:

omp 1 - 006 ELNOST-1674 AD1 I VIS 1
Frl) = WVLZ10 nerd
100
':'—1— B h
] g
] — A -
100
5,02 006 ELNDS7-1674 AD1 [time comected by 0.018 min] ELSD
e
I
1
1z My
I A
1= '
0.0 w l f | L i ]
| W
i '“‘ hadka | m
1 #
4l
|
11
EY AN
0000002 - 006 ELNDST-1674 AD1 [time comected by -0.005 min] MS D1 smoohed
= Jeounts ? R 7500 7 4
IT50000] |
TEO000H “
] -J | = ®
B I'\.JT_ |'_I
oho oo 040 ko ko iha 15 40 180 i ko 3ho
1p_Peak AV 1.08-1.11 min (5) NL- 35456 T: {00} +c ESIlcorona 5d=50.00 det=1152.00 Full ms [100.00-700.00]
B £09.15
50
100 200 300 alo 500 800 700
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Compound 20j:

1501~ 038 ELND57-1030.003 UV WIS
AU 2
s
100
50
I:I_1_.._ e
" ﬁxk“ax
.\_h.q_- |
e—— l,_l_ . —
50
00,0002 - 026_ELNDS7-1030.003 [ime comected by -0.012 min] MS 01 smocthed
T = P2 T TAmTg
=}
500,000
75,000
260,000
125,000
] |
-
4 00}o——— —
0.00 050 040 0.0 0ko 100 150 10 180 1 b 200
110_Pesk AV: 0.08-0.08 min (5) NL- 3.30E5 T- 0.0} + & ESI leorona sid=50.00 det=1508.00 Full rns [100.00-700.00]
e 573.88
41 12020
100 150 2ty 20 a0 adp do 4k 500 sip alo 85D 7b0
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Compound 20k:

1ap_1-016 ELNOST-1761.3 W WIS 1
AU 3 WLZ10 )
100}
50}
(N
] hﬁﬂxﬁ { -
] —
4D
2002~ 016 ELNDS7-1751.3 [me cormected by 0.012 min] ELSD

50000003 - 018 ELNDST-1751.3 [fime oomected by -0.005 min] MS 01_smoofed
- Jeounts = TE-EST . TEm
FTE000] ﬁ
2500000 ‘
12500004 h
] |I 8 3
B w1 — T
] LT T i
oho oo 040 ko ko iha 15 140 150 i ko 3ho
11p_Peak AV 1.08-1.10 min (5) ML 2.57E6 T: {00} +c ES| 'corona sic=50.00 det=1247.00 Full ms [100.00-700.00)
* 537.10
50
. 33520
D lEI‘]zzl T T T T T I T T T T T T T T T T T ITI.I‘Z
1o 200 200 alo 500 800 700
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Compound 20I:

a5p1- 043 ELND57-1060 CO5 UV WIS 1
Al =
200 ]
100}
| |
] — A —
50 —
5002+ 043 ELNOET- 1060 COS fme comected by 0,042 min ELSD
m =
200 “
1 P
] e |
_ | L
300
16,000,000 - 043 ELNOET-1080.C05 ftime comected by 1.012 min NS 01 smooshed
A =Ty = oty e
1
10,000,000-] “
5,000,000 ‘|
e
e LF
- I
'E.D:‘].m:} T T T T T T T T T T T T T T T T T T T T T T T T T T T T T II-I-"-I
oho oho 040 050 050 b 159 140 15 1 kg 260
110 Pesk AV 1.18-1.10 min (5) NL- 8.00E6 T: {00} + cE51 ! corona sid=50.00 get=1800.00 Full ms [100.00-700.00]
e £51.18
100 150 200 250 ado 24 4bo 450 500 80 850 700
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Compound 20m:

Sample Name: LCMS36-20150114-3_A03
Location: 4:3

ACT No: ACT-TO7084

Instrument: ACO-SQDEB0SS00D43TW

ELM Mr: ELMOS7-1060.A12
Acquisition time: 1/14/2015 6:44 PM

Expression Result
Aubo-Comments Possible lsomers Present
Aubo-Sumimany GOoD
Purity 99.3000
Target Mass 2608.4000
LUNTRI2.248) [TT-ITY A03m144.0
100 1
" i
L 1 12 1% 15 Tk 2
min
& (1) ELSD Signal ELSD 305823.1
1 Prak® 2
Peaki | Rt 0,683
P O.B68 Area Perm T0.¥% |
* [ Aresa Perc 29.7% ]
] [F] 0.4 13 0.8 1 12 1.4 14 1.8 F]
mun
10- [M+H] 538.2624 (537.7624-538.7624) w=1.0000 TH-EIC[+][M+H] 4.1E07
bt Peak# 2
e Fr0.683
. | Area Pare 34 1% e Perc 65.7% \
[:¥] 0.4 [ 0.8 1 12 1.4 16 1B 2
mun
11 [M-H] 6362479 (B35 T4TI-536. T479) w=10000 TAEIC[j[M-H] T 4E0T
100 4
Peaks 1
i 0.665%
% b Area Perg 20 2% Area Perc T1.8% i
] a2 0.4 13 0.8 1 12 1.4 16 1.8 2
mun
E.TEOT cnts

Paalk 1{@90.668 mim MS(+} ES

100

1453 1998 -1
o

456.2

120 ira 220 ara 20 i

Peak 2000673 mim MS(+} ES

100

13111530 -1 1.2
[

420 470

E.EEQT onts

120 ira 220 ara azn arm

420 470 520
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Compound 20n:

o1 - ELNIB1-0033 1412 U WIS 1
oA B W20 nm
|

50 T
- .‘-\-"-\.H
x\-\""“«._\_‘_\_\_\‘
'\-\H.-‘
— -HM_""‘—--.— e ——— —
-120
an 2 - ELNI81-0053.1<12 [time corrected by -0.033 min] ELSD
T I
_ f .
30.04 ﬂ Aﬁﬁwﬂxnmﬁﬁxqwmfu* TNV I
i | e
] | L
20.0] i
] ~
] o
104 ,f/"/
[ ol
_W'\—F—\.rv-ﬁ.._v‘ﬁ
50
400 0002~ ELN281-0032 1§12 ftime comected by -0.035 mir] M5 D1_smocthed
" eounts o 537 T6-538 78mid
‘f

300,000 “

200,000 ‘|

100,000 ||

- I - _ - S N - E— I

50,000 mir|

v T T T T T T I T T T T T T T T T T T T T T T T T T |
0.00 obo 040 050 obo 1bo 1 5o 140 157
110_Peak AV: 0.81-063 min (5) NL: 2 04E5 T- 0,0} +c ESI loorona sid=50.00 det=1247.00 Full ms [100.00-700.00]
I= 536.23
50
1 : 5 45623 .
ol L1 e s
100 1 2 250 3bo kg ado 4o 500 =0 &do 40 700
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Sample I0:
Sample Name:
Sample Number:
Time Base:

Seqguence Name:
Sequence Dir
Quantf. Method:
Injection Volume:

32247113-20d3-11eb-balc-00221%1a3bad
ELM281-0033.1

4

L3000

Datasouwrce Name: LCMSCHEMO2_local

ELMN2B61-0033.1
Data‘erharmitl\Samples\CXCRT
default
4,00 ul Comment. 1mg'mL Heptan/Ethanol 1:1

Date: 02.07.15

Eluent A: 90.0 % Heptane 0.05% DEA

Eluent B: 10.0 % Ethanol 0.05% DEA

Flow: 0.800 ml'min

Column: Chiralpak IB 250x4.6mm ID, Sum

Serial number: IBOOCE-LID3G

Temperature: 25.0 *C

Detection: 210 nm

sog ELM251-0033.134 ELMZE1-0033.1 U WIS 1
Al W20 i

<00 1

300 n

a0 ‘|

1o ‘ |
1 {

1 | i
o] | A
8] T
| ”

100 1 T '|I' T T T T o
0.4 25 50 75 0.0 12.5 150 7.5 20.0 25 250
Peak No. Ret.Time Height Rel.Area Area Rezolution Asymmetry Plates
U _VIS_1 UV VIS 1 UV_VIS_1 UV_VIS_1 UV_VIS 1 UV _VIS_1 UV VIS 1 UV_WIS_1

min AL Ya mAL*min
1 11.3 319 100.0 107 983 n.a. 1.7 7759
Total: 100.0 108.0
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Compound 20o:

a0 1 - ELM281-0029. 1-after the LAV VIS 1
AT S WVLZT0 nm
4 =
g
] — |I
] el
0’ —
] T
A -\-\x\-\-\"'-\..
- "H,_\_
— -\_H_‘—‘—-_ — —
-120]
gqp 2 - ELN2B1-D0C3. 1 -after e [fime comected by -0.033 min] ELSD
v %
60.0 |
] I
40,0 ||
] I
] | P e
4 J .:‘3|'J\_,\_,-_._,----\.-‘-"'\---'— aninte s
] '_J_,f*"/h ’
] e
_gﬂ-\-\_i-.a_n.n.\.” . Mv—ﬁﬂ,\_:—"
0.0
200, 0003~ ELM281-0009. 1 -afber i ftime comected by -0.035 min] MS 01 smoothed
7 feounts 7] 537 T8-538 TBm]
4 =]
£00,000 ﬁ
400,000} “
200,000 ‘|
4 J_ 1
. - )  ——— - —
-100,000 mi
J i I s e e e e e e B L B e e e o B e B B B e e B
0.00 I].btl 040 I:I.Ei[l 0 :EHZI 1_|:.:. 1.513 140 1.57
1qo_Peak AM: 0.81-0.63 min (5] ML: 3.75E5 T- {0,0} + cESl 'corona sid=50.00 det=1247.00 Full ms [100.00-700.00]
[ 53821
i
1 290.12
{1 12041
':."‘J'.".!‘.'J'.... .'.2.41.".12...1....1.... —t—r—t ——— —— [ ——— IIII‘I:‘-'E
100 1},:. EIE!.’:I ﬂéﬂ 315[! 350 AEID 450 EI![I 50 EI!II] ﬁéﬂ 700
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Sample ID:
Sample Name-
Sample Number:
Time Base:

Seguence Name:
Seguence Dir
Quantif. Method:
Injection Volume:

Blcd9997-1981-11e5-balc-0022191a3bad
ELMN281-0029.1

4

3000

Datasourcs Name: LCMSCHEMO2Z _local

ELMN281-0029.1
Datalerharmitl\Samples\CXCRT
default
5,00 ul Comment. 1mgimL Heptan/Ethanol 3:1

Eluent A: 90.0 % Heptane 0.05% DEA
Eluent B: 10.0 % Ethanol 0.05% DEA
Flaw: 0.800 ml/min

Coiurmn: Chiralpak IB 250x4.6mm ID, Sum
Serial number: IBOOCE-LID3G

Temperaiure: 25.0 *C

Detection: 210 nm

Date: 23.06.15

s5g ELM251-0029.1 24 [modfied by erammi1] ELMZE1-0029.1 UV WIS 1
Tmau WVL210 A
— =

300 f'
| ||
1 |

200+ ‘ |
1 I

1|:-:|_- | I| -
<4 [y I f_

n " \ :
] -
il _— I ) _EI W ll\ : o
\

- U I'u"'l T T T T 1T A
0.0 25 50 75 0.0 12.5 150 7.5 200 25 50
Peak Mo. Ret.Time Height RelArea Area Resolution Asymmetry  Plates
U _VIS_1 UV VIS 1 UV_VIS_1 UV_VIS_1 UV_VIS_1 UV _VIS_1 UV VIS 1 UV_WVIS_1

min mAL Yo mAL*min
1 0.8 2 0.4 0E12 102 n.a. TETS
158 304 gg.2 145244 n.a. 18 T460
3 17.7 3 1.4 2167 n.a. n.a. n.a.
Total: 100.0 151.0
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Compound 20p:

300—1L- ELM186-4425 1 purified Uy s 1
Ja0 o WLZ10 nim
125
o
] .
B T
'2""‘ T _\__-—— ——— -
g0 2 - ELN136-4425 1 purfied [$me comect=d by 0.005 min] ELSD
4= 3
= L=
T
1=
4=
S50 =
40
1% |
2.5
] {
] |
. \ Tyttt
_2_r'_
4000003 - ELM 1864425 1 purified [time comected by -0.005 min] MS 01 smoothed
Jouns B 537.75-533.76mi2
300000
200000
100000 |
| |
-4
“Sl:"[:':“:"'|"'|'"|'"|"'|"'|"'|"'|"'|"mrI
0.00 020 0.40 06D 0.80 1.00 120 1.40 150 1.80 200
110-Peak AV: 0.64-0.67 min iS) NL: 1.65E5 T: {0.0} e ESIcorona sid=50.00 det=1047.00 Full ms [100.00-T0d.00]
_I* £38.23
50
i 456.11
T ol 17
5 - —_ ?-1-2 maps S l —  m3
100 200 300 400 500 £00 700
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Sampie ID- 048242ea-679b-11ea-a%dc4cccbad4dicT
Sample Name: ELN166-4425.1 Date: 16.03.20
Sample Number: &
Time Base: U3o00
Datasource Name- LCMSCHEMO3_Jocal
Sequence Name: ELN186-4402.1+4425.1
Sequence Dir Data‘erharmii\Samples\”
Quantif. Method:  default
Injection Volume: 2,50 ul Comment: 1mg/mL Heptan/Ethanol 1:1
Eluent A. 90.0 % Heptane 0.05% DEA
Eluent B: 10.0 % Ethanol 0.05% DEA
Flow: 0.800 ml/min
Colurmn: Chiralpak IB 250x4.6mm ID, 5um
Serial number: IBOOCE-LIO36
Temperature: 25.0 °C
Detection: 260 nm
m_E]I;‘HJ §5-£402 1+4425.1 75 IMoETEd by emamnii] ELN185-2425.1 EKTEEQS%I
L)
)
i
200+ o
|
|
100 ‘ ll
i
sz || B
=2 | B
g s
C L foe u f T
-50 T T T T T T T "nl_r‘
0.0 235 5.0 T4 10.0 125 150 17.5 200 225 25.0
Peak No. Ret.Time Height Rel.Area Area Resolution Asymmetry Plates
EXT260NM  EXT260NMEXT260NMEXT260NMEXT260NM EXT260NM EXT260NM EXT260NM
min mAU % mALU*min
1 10.8 2 06 0.549 1.5 na. 16378
2 114 3 1.5 1.310 36 14 6486
3 13.6 180 96.5 &87.114 4.8 1.9 6047
4 17.6 2 14 1.302 na. na. 4873
Total: 100.0 90.3
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Compound 20q:

A= ELM136~4202. 1 purfied LW WIS 1
—maAlLl = WL 210 nmy
7 =]
250
125-
I |
] —
] Tl
-a0p] —
0.0 2 - ELM186-4402.1 purfled [fme comacted by 0U019 min] ELSD
E =]
d0ii
7
q' 2
M |
I |
-: 1]
i@ |
01
I
T
1
-b W edf e A
; -
1
ol
14000003 - ELM136-4402.1 puriled [Sme comacted by -0.005 mir MS 01 smoothed
“Founts m 537.76-539.76mg
ks
1'D00°000—
SO0T0H
i I
] \
d [\
T = T
p— mirl
B S L S T+ 1 T L LA A LA LR N
0.0 020 020 D50 HE 1.00 120 140 1.60 1.80 202

T.{0,0p +c ESI corona sid=50.00 dat=1000000 Full ms [150.00-750.000

259.78

qo—Deak AV 0.57-0.69 min (5) ML-7.04E5
e e
- 29034

538.26
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Sample ID:
Sample Name:
Sample Number:
Time Base:
Datasource Name:
Seguence Name:
Seguence Dir
Quantif. Method:
Injection Volume:
Eluent A:

Eluent B:

Flaw:

Colurmin:

Serial number:
Temperaiure:
Detection:

ta23Bcdf-67%-11ea-a%dcdcccbaldd cT
ELH186-4402.1
G
L3000
LCMSCHEMO3 _local
ELN166-4402.1+4425.1
Datalerharmit\Samples:
default
3.00 ul Comment: AmgimL Heptan/Ethanol 1:1
90.0 % Heptane 0.05% DEA
10.0 % Ethanol 0.05% DEA
0.800 ml/min
Chiralpak 1B 250x4.6mm 1D, Sum
IB00CE-LID3E
25.0 *C
260 nm

Date: 16.03.20

s ELN185-5402 144425 1 %6 jmogified by amamit] ELN1855-4402 1 EXT250MM
Al ViVL260 i
4 o
J ™
E =
150 0
1 A
4 |I
1 |I
..x_ |
] | |
. I
1 {
e _ | |
4 = | ]
4 - | i
] 2 | \ ?
4 = | !
o] - S T T
“- R L T T T T 'Tln
0.0 z5 50 75 10.0 125 150 17.5 200 =5 50
Peak No. Ret.Time Height Rel.Area Area Rezolution Asymmetry Plates
EXT260MM EXT260NMEXT260MMEXT260NMEXT260HM EXT260MM  EXT260NM EXT2G60NM
min AL O mAL*min
1 158 3 1.8 1.500 18 15 6162
173 139 97.8 &0.085 n.a. 1.8 G693
3 20.6 0 0.4 0.332 n.a. n.a. n.a.
Total: 100.0 819
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Compound 21a:

2000 1 - ELhZ31-0053.1-fn L IS 1
- _rr'PuLl ] WWL210 remy
=]

100 I
0—1—1,.—~— —_— U
! Te— |
i —ﬂ__ﬂ_.lllq_
= ___--_\__—‘——_ — —
-150
000 2 - ELNZ31-40053. 1-fin [time comected by 40,033 min] ELSD

o

130.44

150 |
1 I
1004 |
. ‘ |
] |
5 J |
] r—
-
1,500,000 3 - ELMZ31-0053.1-5n [time comected by -0.035 min] i ME 01_smoothed
Teounis = . 14525 TAmi
1,000,000+ ‘
500,000+ ||
! |
N — p— T
200,000} iy
1 T T T T T T I T T T T T T T T T T T T T T T I T T T
0.00 oho 040 060 0bo 100 150 1.40 1.57
{10_Pesk AV: 073076 min (5} WL- 3 J9F5 T: {00} + ¢ E5 loorona sid=50.00_det=1247 00 Full ms [100.00-700.00]
[t 523120
504

mi3

T
i0d 1:L=EI EIEI:' Etl'v:' 3I!II]

B 4o s slo s 60 e 700
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Compound 21b:

Sample Name: LCMSP384-20200430-
1_MOS

ACT Mo: ACT-1003-6805
Instrument: ICHALW-DLO0021-5Q0

ELN Nr: ELMZ2E1-0048.1
Acquisition time: 54/2020 3:24 PM

Expression Riesult
Auto-Comments
Auto-Surnmary GOOD
Puarity BE.700D
Target Mass 537.5000
Target RT 0.8120
U 208 U4 [LTEDE |
jne n
I
|| Feal= 2
RtD.&12
w5 . Area Pers 96.7% PeakEs 1
L T Rt 1225
| Arza Perc 7%
R —
[H] o [T [T [ 12 14 18 18 F
rn
b=l E4T AT {538 BTT-54T BETT) weell $00K) TA-EIC{+iM+H] [L4EDT |
jne
5, 504 h 1
[ B [ 12 T4 T8 T8 i
-
siela 11§35 PET {554 BET 535 ST ) wel SO0 TAEICEMH] (18 |
jne
5 504 1 1
[ T [T L] [ (5] ] L] i) T
ran
Feak 1E0.477 min M3{+] E3 1.8E08 enbe
220.3
100
® g
2
AP 1211 453
I S e mewedil WY
120 170 220 27 320 Imn 420 470 =20 570 520 &70 720 770 820 70 =20 570
miz
Feak 2§00.514 min M3{+] E3 3.1E0T ente
* 1o
sni
12 qz0.8
od
120 170 220 27 30 Imn 420 470 =20 570 520 E70 T30 770 B20 7D =20 o
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Compound 21¢:

a5 1-038 ELNDST-1674.C03 WV WIS 1
Jmall 2 WWL-210 nm
_ =
200
100
P
] T |
] T—— T —
] T
100
502038 ELNDST-1874.C03 ftime comected by 0.019 min] ELSD
el
: .
1
12 '
1 uf \q
g
41
. i \ H j If' |
Il g ! ) .
| ‘ ‘ | ‘ | r 1**“
1
1
| A
! WWWW*#
1
1
zoly
50000002 038 ELNOST-1874.C03 ftime comected by 0.005 minl MS 01 smoothed
= Teouris ? BRZ To-Faa. romia
FTHO00M] h
R0 “
1250000 ||
: |k q
¥ R T IFI b
oo} min
oho oo 040 ko ko iho 150 140 150 1ko 1ho
1p_PE3k AV: 0.96-0.80 min (5) NL 3.05E8 T {0.0} +c ES 'oorona sid=50.00 det=1153.00 Full ms [100.00-700.00]
B 553 71
50
D- T T T T T T T T T T T T T T T T T T rn.l‘z
100 210 300 400 500 800 700
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Compound 21d:

mo0_1- 001 ELNOST-1028 Al LV VIS 1
TnAll ]
7 5
75|
250
125
oo |
o — )L
200 31}””' ELMNI57-1028 A2 [Eime comected by -0.043 min ELSD
Jm ]
] "|"|
0] |
] g B ‘
T © o SR g ||
] WAL ,
] - o T -
300 B e—
3,000,000 - 001_ELNIST-1028 A2 [fme comected by -0.012 min] M5 _01_smoothed
T B BT TR T
(=]
2,000,000 H
000,000 ‘|
J:! JE
1} — 1
-500,000 prir}
1l T T T T T T I T T T T T T T T T T T T T T T I T T T T T T T T T
oua 05p 040 0.60 0k 1.bo 150 140 1 E 130 200
110_Peak AV- 0.97-1.00 min (5) NL- 1.43E6 T: 0.0} + c ESI lcorona sid=50.00_det=1800.00 Ful ms [100.00-700.00]
e 536,22
1 12027
100 150 2bo 240 alo ap sbo 450 500 50 800 85D 700
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Compound 21d:

{-2p0_ - ELN1854445 | purfed I VIS 1
bl m WAL-210 nimn
=
500+
1 B
e | R
200 I
1002~ ELN1B5 4446 | purified [time comected by 0005 mirl ELSD
i
1 ‘
4 o
50} g |
25 | |
i |
1 \
S —
-0
3 - ELN1B3-4445. 1 puriied [time comected by 00005 min) MS 01 smoodwed
100000 e Z 537 T6-538. 76
5000004 ‘
|
B !
| S — — — T
e min
oo 0o 040 nko b0 1.00 1.50 140 160 1.80 2ho
;1p_Pesk_AV: 0.58-060 min (5) NL- 1.14E6 T {00} +c ES| loorona 5ic=50.00 det=1047.00 Full ms [100.00-700.00]
* 200.22
50 A3B24
i 260 85
D ] T T T T T T T T T T 4E|ﬁl12| T T T T T T Fn.l‘z
100 200 200 alo 500 800 700
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Compound 21e:

g - ELM136-4217. 1 purfied U WIS 1
il ] WWLZ10 nm
200 ]
1 1 | R — B
] J_,I =
] [ e
-200 —
0.0 2 - ELM186-4217.1 purfled [fme comacted by 0U105 min) ELSD
k= :.D'
A o
M0
=]
1=
i
4@ h
0.0 |
h \
gt -

\I___ ot
0 |

DOrD00_2 - ELM136-4417 1 purfled [Sme comacted by -0.005 mi]
Jeounts 2

MS 01 smoothed

551.77-552.77mig

75000 W
5-1{:'[:-1:—: h
:3 4 {
— | T
100000 L L L L I T T T T T .ITI'I
0.00 020 0.40 0.50 .60 1.00 20 140 1.60 a0 200
11p_FE3k_AV: 0.66-0.70 min i) ML: 4.09E5 T:{0,0} #c ESIicorona sid=50.00 dat=1047.00 Full ms [100.00-704.00]
_I® 552.25
5+ 297.34
. 275.85
i 470.19
z ] l L T _ ma
0o 200 300 400 sto E00 70
Peak MNo. Ret.Time Area RelArea Mass 01 Mass 02 Mass 03 UV Match
v _wvis_1 UV VIS 1 UV VIS 1UV VIS 1 UV VIS 1 UV VIS 1 UV VIS 1 UV _ VIS A
min % amu amu amu
1 III atal 3821 08 1 552.25 29?_34 553.24 999
2 0.76 73 19 473.38 107.47 10404 995
Total: 100.0
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Compound 21f:

g0 1042 ELNOST-1674 CO5 UV VIS 1
JmALl 2 WWL:210 nim
] &%
25
C'_:L__“r-'
] I
25 |
i N o —
] —
)
5,02 042 ELNDS7-1874.C05 ftime comected by 0.01 min] ELSD
me
[T}
2870
il |r| H m PI.
1! | .
41
2871 }i i ] 1
41
i
1
-1
1 ! i LY
41
L a
. 3. 042 ELNDST-1874.C05 fime comected by -0.005 min] MS 01 smooted
=3 3 ZA TR I o
200000 ‘|
1000000 |
- I 2y 3
3 - L L
— T T T
O min
obo oo 0.40 oko 050 1.00 120 140 1560 160 Hiz
+1p_Peak AV 0.87-1.00 min (5) NL 203E6 T:[0.0} +cESl leorona sic=50.00 det=1153.00 Full ms [100.00-700.00)
I 550.22
50
o W T
100 200 alo 40 500 800 700
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Compound 21g:

350.1- 045 ELNOST-1674.C08 UV VIS
Jmall 3 WAVL210 nm
- [=
200
100}
[ L
] — l%___ —
~1p0]
{202~ 045 ELNDST-1674 CO8 fime comected by 0018 min) ELSD
e
T
1w
sl =
1i: ‘ |
1i ' l * p
1 A
o] W\ Jl ﬁ N frFJ' W) iﬁ%
il |
{ T
1 WMWW
anl
- 3- 0456 ELMO0ST-1674.C04 [time comeched by 40,005 min] MS 01 smoofed
e =T 3 TEEET 753
4107000 “
2000000 | |
i | { =
_3 I ln.__ . -
T — 1 I
0.bo oho 00 nho nho 1ho 15o 140 150 1k 3ho
;1p_PEak AV: 0.93-0.85 min (5) NL: 481E6 T {0.0} + ¢ ESI 'corona sii=50.00 det=1152.00 Full ms [100.00-700.00)
-i BR1.21
50
o I : — . . — |
100 200 300 alo 500 a0 700
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Compound 27:

2501 - ELN185-2454 1 work up

LW WIS 1
Jmal 5 WVLZ10 nm
125
D—-" . o ——— J||
] _— _\_r_________
150
250 EirEI_NmErE#Jm'k up [time comected by -0.033 min] ELSD
m =
|‘I
] I
100 ||
|
| .
\
] B —— P ]
_2_ e e
50
00,0003 - ELN1B8-2452.1 wark up [time comected by 0,035 min] M5 01 _smoothed
Jeounts ] 45307400 67 miE
800,000
200,000 |
] | | E § =
1a | =
___ ‘l—h_—_"'_r"'_'_ll T I| _'
-100,000 mn
T T T T T T I T T T T T T T T T T T T T T T I T T T
0.00 05o 040 050 050 1100 150 140 1.57
{10_Pesk AV: 0.50-0.81 min (5} NL- £ 08ES T: 0.0} + & ES] corona sid=50.00 det=1308.00 Full ms [150.00-750.00]
& 458012

i

510,13 .
m'3

90 200 20 X0 W0 400 450

Tk s ho

750
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Compound 28a:

700—1- ELN183-7014.1 purified W VIS 1
Jmall ] WAL:210 nmr
4p0]
200
|
] T —
200 T
14 02~ ELN186.2014.1 purified [5me comected by 0.005 min] ELSD
17
1004 = |
e
4 =
1 |
5.0 ]
3 I | LMWMWﬂM”WW
20
; 3 - ELN188-2914.1 purified [Bme comected by -0.005 min] MS 01 smood
00 452 80455.50m3
100000 “
_ |
k] { i
A I
nha nho 040 ko ok iho 150 140 150 1k 21
1p_PEsk AV: 0.64-0,67 min (5) NL: 1.25E5 T: {0.0} +c ESI 'oorona ski=50.00 det=1047.00 Full ms [150.00-750.00]
* 4E3.00
50
D ] T T z;m Ea| x.:l 3 T T T T T T T T T T T T T Fn.l‘z
150 200 o 400 500 800 700 750
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Compound 28b:

g1 - ELN114-9885 1 pHPLC LW MIS 1
Al = WAL:210 nm
200
L A — J
: I
0 e
& O0—2o ELM114-2865 1 pHPIC [fme corrected by 0.005 min] ELSD
uh

Awg =

|\
|
i sy

= O

200
oo 3o ELMI14-2885.1 pHPLC [Eme comected by -0.005 min] MES 01 smook
e z 406 70407 .70m3
50000 ‘
1 |
| e e
nho 020 0.40 oko 0ho 1.ho 150 140 150 160 201
;1p_Peak AV: 085067 min (5) NL- 5.00E4 T- {00 + & ES leorona sid=50.00 det=1047.00 Full ms [100.00-700.00]
T= 407.04
50
D- L 208.04 31468 40723 45142 AT4.74 mid
0o 2100 00 400 500 800 700
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Compound 28c:

ap0—1- ELN183 7357 1 purified VIS
—ml) -] WAL:210 nm
] =
250
125
o |
] — |
] —
: 'L\-I-_\__‘-l—\_____
200 I ——
0,02 - ELN188-2367 1 purified [fime comected by 0028 min] ELSD
s =
[T]
11
EE—IE T
118 |
i
IZI.I]—_ i o ‘
1 |
d1
504, |
: 1
1 hmdmNm#NmW”*w*?*hﬂhﬂhnﬂuwﬁﬂﬂﬁﬂhwuﬂﬂmﬂﬁi
1
1!
2
EEy 3 - ELN188-F867 .1 purified [ime comected by 40.005 min] MS 01 smoofed
0000 s 3 FT072511.72m7
I7TED00 T
25000 ‘
1250004 ‘|
] [
_:;i T T J_ — TERE———T e -_-_-_ITI'I'I
51000, . . . . . — — — — — — —
oho olo 040 oko 0ho 1ho 150 140 150 150 Lha
{yp_Peak AV: 0.88-0.70 min {5) ML 2 89ES T:{0.0} +c E5l !corona sid=50.00 det=1035.00 Full ms [100.00-700.00]
I* 511.28
50
n_ 7673 m
100 200 00 400 500 800 700
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Compound 28d:

500 1= ELN186-2866 1 purified U VIS 1
—mall 8 WWL:210 nm
1 [+
500
2504
s |
——— ||
] B —
-200- e
50,02 - ELN186-2868 1 purified fime comected by 0,028 min] ELSD
== 2
1 . =
41
eon]! 2
114
{1e
s ‘
4 1
11
eali |
1 I
: Ib J i
1t ~ Hp— -
0.0
3 - ELMN136-2366.1 purified [ime cormected by .1008 min] MS 01 smoofed
mmwlﬁ “1“: FlLT 25117 2mig
250000 “
B I
1 —_ — I R
KT/ 1 I ————————————————.
oho oo 040 oko oko 1.00 120 140 160 1.80 bha
1 p_Peak_AV: 0.66-0.60 min (5) ML- 4.82E5 T {0.00 +c ES corona sia=50.00 det=1035.00 Full ms [100.00-700.00]
* 511.27
504
. 7647
D T T T T T II T T T T T T T T T T T T '11-"2
il 200 00 alo 500 800 700
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Compound 28e:

7,500,000
5,000,000
2,500,000

]

1- 017 ELNIG7-1277 1 U IS
2501201 _
100
I |
— |
1 T ——  Uh -
i T
500 2 ;.I::'L_' ELMNOST-1277.1 [time comeched by -0.043 min] ELSD
fr =
] 2
- |1
200 |
S @ g |
.:._%. '\«wl'“h a8 & - | |
—— T
4 [ 1Y
200 L
10,000,000 - 017_ELNOS7-1277.1 [fme comected by -.013 min] MS_01_smoothed
B Joounts & 5./ 0-500.70mid

-1,000,000-]

i

III.:Il.'III I IIZI.&IJI I II:I.!‘-IZII I II:I.E&IJI I IEI.!?:DI I I1.h|3I I I1£EII I I'lﬂll I I'!EIEII I I'E-IZII I IfEI.II

T:{0.0} +cES)corons sid=50.00 cet=2153.00 Full rre [100.00-700.00]

% 1

(i

10-Peak AV: 0.86-0.80 min (5) NL- 6.20E6
o

80815

32802

o 150 200 20 o w0 40 450 s0 s edo s0 700
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Compound 28f

Method A
1000 L= ELN114-2575.1 pHPLC W VIS 1
ALl 2 WWL:210 nm
4 d
70
500
250
Bl _
] ______J"Ll———_____
-20] —
1002 - ELN114-2575.1 pHPLC [6me comected by 0.005 min] ELSD
7=l 2
e
E =]
50
25}
] —k j -.i ) P —— a
10
14000002~ ELN114-2575.1_pHPLC [time cormected by -0.005 min] MS 01 smooted
Jeounts = e T 2mi3
[=
1000000
E00000] ‘
J&! IM
Lo — — I
v 1.+ B N |||
oho 020 040 060 040 1.60 150 140 160 1.60 250
10_Peak AV: 0.88-0.70 min (5) NL- 6.06E5 T: 0.0} + ¢ ESI loorona sic=50.00 det=1528.00 Full ms [100.00-700.00]
I 52304
50
o —
100 200 alo 4o 500 800 700
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Sample ID:
Sample Name:
Sample Number:
Time Base:
Datasource Name:
Seguence Name:
Sequence Dir
Quantf. Method:
Injection Volume:

T8cdb6da%a-9f6c-11e6-bal18-002219a3bad
ELN114-2575.1
3
L3000
LCMSCHEMO3 local
ELN114-2575.1
Datalerharmil\Samples\CXCRT
default
2.00 ul Comment: 1.2mg/mL EtOH

Date: 31.10.16

Eluent A: 10,0 %% Heptane 0.05% DEA
Eluent B: 90.0 % Ethanol 0.05% DEA
Flow: 1.200 mblimin
Coiumin: Chiralpak IC 250x4.6mm ID, Sum
Serial number: ICOOCE-OC040
Temperature: 25.0 *C
Detection: 210 nm
g ELM114-2575.123 ELM114-2575.1 U WIS 1
Al VL2170 i
o0’
- |
200 H
1DJ—- ‘ |
i
4 I | \
3_ ~~ I, - S — S - S
-10a 1 T T T — T i
0.4 25 5.0 75 0.0 12.5 150 175 20.0 25 250
Peak No. Ret.Time Height Rel.Area Area Rezolution Asymmetry Plates
Uv_WVIS_1 UV VIS 1 UV_VIS_1 UV_VIS_1 UV_VIS_ 1 UV_VIS_ 1 UV VIS 1 UV_WIS_1
min mAU Ua mAL*min
1 7.0 355 100.0 107276 n.a. 1.1 3463
Total: 100.0 107.3
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Compound 28g:

0L~ ELN136-2788.1 ACN trituration WV WIS 1
e 2 WAL-210 nim
n (=
1'000-
: B L
1 —s g
500
502~ ELN136-7788 1 ACN trituration ftime comected by 0.005 min] ELSD
£ =
1z T
3z I
b |
-
o ‘|
125 “
: | ||
o
#000D00-2.- ELN186-7788 1 ACN triturstion Htime comected by 01005 min] MS 01 smoofed
Jrounts ] il amd
4700000 “
2000000 ‘|
b I
i — — T
A min
nha nho 040 ko ko iha 150 140 ifn 1ko 250
1p_PEsk AV: 0.67-0.60 min (5) ML 280E6 T:[0.0} +c ES| leorona 5i=50.00 det=1522.00 Full ms [150.00-750.00]
" £23.04
50
ol — —— — . . —m3
150 20 a0 alo 500 800 700 750

S150



Compound 28h:
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Compound 28k:
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Compound 28I:
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Compound 28n:
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