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Table 2
/z
. . IH NMR § m Yield
Intermediate Sulfinate (CDCls, 400 MHz) [ﬁfi?f* %
0.95-1.15 (m, 2H), 1.30
6 O\ 0O 1.43 2H), 2.65
\\S// - 1. (m, ), . -
3- v ~oNa* | 2.80 (m, 1H), 4.01 (bs, 216 60
(cyclopropylsulfon 2H), 6.91 - 7.11 (m, 2H),
yl)-2-fluoroaniline 7.11-7.25 (m, 1H).

Intermediate 7: (3-bromo-2-fluorophenyl)(ethyl)sulfane

Lithium diisopropylamide (17.14 mL, 34.29 mmol) was added dropwise to 1-bromo-2-
fluorobenzene (5.00 g, 28.57 mmol) in THF (250 mL) at -78 °C over a period of 10
minutes under nitrogen. The resulting mixture was stirred at -78 °C for 60 minutes. 1,2-
diethyldisulfane (5.20 g, 42.54 mmol) was added dropwise over 20 minutes. The resulting
mixture was stirred at -78 °C for 60 minutes and then at room temperature overnight. The
reaction mixture was quenched with water (50 mL) and extracted with EtOAc (2x250 mL).
The combined organic extracts were dried over Na2SOs, filtered and evaporated in vacuo.
The residue was purified by flash silica chromatography using a gradient of 0 — 10 %
EtOAc in pentane as eluent. Pure fractions were evaporated in vacuo to afford (3-bromo-2-
fluorophenyl)(ethyl)sulfane (5.27 g, 78 %) as a colourless oil.

'H NMR (300 MHz, CDCl5) 1.32 (t, 3H), 2.95 (q, 2H), 6.90 - 7.04 (m, 1H), 7.22 - 7.34 (m
1H), 7.35 - 7.47 (m, 1H).

2

Intermediate 8: fert-butyl (3-(ethylthio)-2-fluorophenyl)carbamate

(3-bromo-2-fluorophenyl)(ethyl)sulfane, Intermediate 7 (4.14 g, 17.61 mmol) was added
in one portion to cyclohexane-1,2-diamine (6.03 g, 52.82 mmol), phosphoric acid,
potassium salt (3.74 g, 17.61 mmol), copper(I) iodide (8.38 g, 44.02 mmol) and zert-butyl
carbamate (10.31 g, 88.04 mmol) in 1,4-dioxane (80 mL) at 25 °C under nitrogen. The
resulting mixture was stirred at 100 °C for 6 hours and then allowed to cool to room
temperature. The reaction mixture was filtered and evaporated in vacuo. The residue was
purified by flash silica chromatography using a gradient of 0 — 10 % EtOAc in pentane.
Pure fractions were evaporated in vacuo to afford fert-butyl (3-(ethylthio)-2-

fluorophenyl)carbamate (1.412 g, 29.6 %) as a yellow oil.
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'H NMR (400 MHz, CDCl3) § 1.31 (t, 3H), 1.55 (s, 9H), 2.94 (q, 2H), 6.73 (bs, 1H), 6.91 -
7.19 (m, 2H), 7.92 - 8.05 (m, 1H).

Intermediate 9: fert-butyl (3-(ethylsulfonyl)-2-fluorophenyl)carbamate

tert-butyl (3-(ethylthio)-2-fluorophenyl)carbamate, Intermediate 8 (1.4 g, 5.16 mmol) was
added in one portion to 3-chlorobenzene-1-carboperoxoic acid (2.67 g, 15.48 mmol) in
DCM (15mL) at 0 °C under nitrogen. The resulting mixture was stirred at room
temperature for 16 hours. The reaction mixture was diluted with DCM (50 mL), filtered,
washed with saturated NaHCO3 (2x50 mL) and brine (50 mL). The organic layer was dried
over NaxSQOs, filtered and evaporated in vacuo. The residue was purified by preparative
TLC developed with petroleum ether/ EtOAc 3:1 to afford fert-butyl (3-(ethylsulfonyl)-2-
fluorophenyl)carbamate, (1.650 g, 105 %) as a yellow oil. m/z (ES-), [M-H]" = 302.

Intermediate 10: 3-(ethylsulfonyl)-2-fluoroaniline

2,2 2-trifluoroacetic acid (10.0 g, 87.70 mmol) was added to ferz-butyl (3-(ethylsulfonyl)-
2-fluorophenyl)carbamate, Intermediate 9 (1.65 g, 5.44 mmol) in DCM (20 mL) at 20 °C.
The resulting mixture was stirred at 25 °C for 1 hour. The reaction mixture was evaporated
in vacuo, redissolved in DCM (50 mL), washed with saturated NaHCO3 (2x100 mL) and
brine (100 mL). The organic layer was dried over NaxSOs, filtered and evaporated in vacuo
to afford 3-(ethylsulfonyl)-2-fluoroaniline (0.786 g, 71.1 %) as yellow oil.

'H NMR § (CDCls, 400 MHz) § 1.32 (t, 3H), 3.32 (q, 2H), 3.60 - 4.10 (bs, 2H), 7.00 - 7.17
(m, 2H), 7.17 - 7.34 (m, 1H). m/z (ES+), [M+H]" = 204.

Intermediate 11: 3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-
4-yl)-1H-indol-7-amine

Step 1

3-(2-chloro-5-methylpyrimidin-4-yl)-7-nitro-1-tosyl-1H-indole,

Intermediate 2 (20.0 g, 45.16 mmol), 2-fluoro-3-(methylsulfonyl)aniline hydrochloride,
Intermediate S (11.2 g, 49.68 mmol), cesium carbonate 30.9 g, 94.8 mmol), Pd2(dba)s
(4.14 g,4.52 mmol) and 2'-(dicyclohexylphosphino)-N,N-dimethyl-[1,1'-biphenyl]-2-
amine (3.55 g, 9.03 mmol) were charged in a 1L reactor under nitrogen. 2-

methyltetrahydrofuran (200 mL) and water (100 mL) were added at room temperature.
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Step 3
N-(2-fluoro-3-(methylsulfonyl)phenyl)-5-methyl-4-(7-nitro-1H-indol-3-yl)pyrimidin-2-
amine (11.0 g, 24.9 mmol) was charged to a 1L reactor and 2-methyltetrahydrofuran/EtOH
2:1 (330 mL) added. The reactor was heated to 80 °C, stirred for 10 min for solubility and
then slowly cooled to 30 °C. 10 % Pd-C (2.00 g, 24.9 mmol, 50 % wet) and solution of
ammonium formate (9.43 g, 149.5 mmol) in water (10 mL) (endothermic) was added at
room temperature under nitrogen. The reaction mixture was slowly heated to 80 °C and
stirred for 15 min. It was then allowed to cool to 40-50 °C, filtered on a Biichner funnel
under nitrogen (causion), washed the cake with hot THF/EtOH 1:1 (50 mL) and the filtrate
concentrated and coevaporated in vacuo with DCM (50 mL) to afford 3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-amine 10.0 g, 98 %)
as a brown solid.

m/z (ES+), [M+H]* =412.4.

Intermediate 12: N-(3-(ethylsulfonyl)-2-fluorophenyl)-S-methyl-4-(7-nitro-1H-indol-3-
yl)pyrimidin-2-amine

Pda(dba)s (159 mg, 0.17 mmol) and 2'-(dicyclohexylphosphino)-N,N-dimethyl-[1,1'-
biphenyl]-2-amine (136 mg, 0.35 mmol) was added to 3-(2-chloro-5-methylpyrimidin-4-
yl)-7-nitro-1H-indole, Intermediate 3 (500 mg, 1.73 mmol), 3-(ethylsulfonyl)-2-
fluoroaniline, Intermediate 10 (352 mg, 1.73 mmol) and cesium carbonate (1693 mg, 5.20
mmol) in DMF (15 mL) at 23 °C under nitrogen. The resulting solution was stirred at 80
°C for 3 hours. The reaction mixture was filtered through celite and the solvent evaporated
in vacuo to afford N-(3-(ethylsulfonyl)-2-fluorophenyl)-5-methyl-4-(7-nitro-1H-indol-3-
yl)pyrimidin-2-amine (1.22 g, 155 %) as dark solid. Used without further purification. m/z
(ES+), [M+H]" = 456.

The procedure described above was repeated using the indicated starting

intermediates to give Intermediates 13-14 described in Table 6:
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Table 6
Starting m/z Yield
Intermediate intermediate | 'H NMR (300 MHz) 6 (ES+) o
§ [M+H]” °
132
N-(3-
(cyclopropylsulfonyl)
-2-fluorophenyl)-5- 3,6 468 103
methyl-4-(7-nitro-1H-
indol-3-yl)pyrimidin-
2-amine
14> (DMSO-ds) 3.30 (s, 3H),
5-chloro-N-(2-fluoro- 7.24 - 734 (m, 1H), 7.44
3. -7.52 (m, 1H), 7.64 -
(methylsulfonyl)phen 4,5 7.73 (m, 1H), 8.08 - 8.30 462 40
y1)-4-(7-nitro-1H- (m, 2H), 8.55 - 8.62 (m,
indol-3-yl)pyrimidin- 2H), 8.83 (d, 1H), 9.77
2-amine (s, 1H), 12.59 (s, 1H).

 The reaction mixture was concentrated in vacuo.
® The reaction mixture was diluted with EtOAc (200 mL), washed with water (50 mL) and
brine (200 mL). The organic layer was dried over Na2SOs, filtered and evaporated in

vacuo. The residue was purified by preparative TLC using DCM/MeOH 5:1 as eluent.

Intermediate 15: 3-(2-((3-(ethylsulfonyl)-2-fluorophenyl)amino)-5-methylpyrimidin-4-
yl)-1H-indol-7-amine

N-(3-(ethylsulfonyl)-2-fluorophenyl)-5-methyl-4-(7-nitro- 1H-indol-3-yl)pyrimidin-2-
amine, Intermediate 12 (1.406 g, 3.09 mmol), ammonium chloride (0.991 g, 18.52 mmol)
and iron (1.034 g, 18.52 mmol) in MeOH/THF/water 1:1:1 (75 mL) were stirred at 60 °C
for 3 hours. The reaction mixture was filtered through celite and the solvent removed under
reduced pressure. The residue was purified by preparative TLC using DCM/MeOH 10:1 as
eluent to afford 3-(2-((3-(ethylsulfonyl)-2-fluorophenyl)amino)-5-methylpyrimidin-4-yl)-
1H-indol-7-amine (0.600 g, 46 %) as a brown solid.

"HNMR (300 MHz, DMSO-ds) & 1.11 (t, 3H), 2.37 (s, 3H), 3.33 (q, 2H), 5.12 (bs, 2H),
6.39 (d, 1H), 6.74 (t, 1H), 7.38 (t, 1H), 7.44 - 7.66 (m, 2H), 7.94 (d, 1H), 8.25 (s, 1H), 8.34
(t, 1H), 9.03 (s, 1H), 11.34 (s, 1H). m/z (ES+), [M+H]+ = 426.
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The procedure described above was repeated using the indicated starting intermediate to

give Intermediates 16-17 described in Table 7:

Table 7
Starting
. . - m/z (ES+), . e
Intermediate 1nterneled1at [M+H[* Yield %

16"

3-(2-((3-(cyclopropyl §ulfony1)-2- 13 438 63
fluorophenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-
amine

17#

3-(5-chloro-2-((2-fluoro-3- 14 432 87
(methylsulfonyl)phenyl)amino)pyrim
idin-4-yl)-1H-indol-7-amine

? The reaction mixture was filtered through celite, evaporated in vacuo and redissolved in
DCM (50 mL). The organic phase was washed with water (2x50 mL), dried over Na2SOs,
filtered and evaporated in vacuo.

® The reaction was stirred for 2 h. The reaction mixture was filtered through celite, diluted
with EtOAc (100 mL). The organic layer was dried over Na2SOs, filtered and evaporated
in vacuo.

Intermediate 18: 3-(5-fluoro-2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)pyrimidin-
4-yl)-1H-indol-7-amine

Step 1

A solution of potassium carbonate (40.9 mL, 678.28 mmol) was charged to a 1L reactor
equipped with a thermometer and nitrogen inlet. The mixture was degassed three times
with Nz at room temperature (23°C). 7-nitro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1-tosyl-1H-indole, Intermediate 1 (100 g, 226.09 mmol), 2,4-dichloro-5-
fluoropyrimidine (49.1 g, 293.92 mmol) and methyl THF (1000 mL) were added and
stirred for 10 min at room temperature. The resulting mixture was degassed 3 times with
nitrogen. Dichloro[1,1'-bis(diphenylphosphino)ferrocene]palladium dichloromethane
adduct (9.23 g, 11.30 mmol) was added to the reaction mixture and the resulting mixture
was degassed and backfilled again (3xN2) and stirred at 23 °C over night to give a yellow
precipitate. Heptane (500 mL) was charged to the reaction mixture at room temperature

and stirred for 10 min. The stirring was then stopped and the precipitate allowed to settle
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5-methyl-4-(7-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indol-3-yl)pyrimidin-2-amine
(0.940 g, 69 %) as a yellow solid.

'HNMR (300 MHz, CDCl3) & -0.08 (s, 9H), 0.74 - 0.87 (m, 2H), 2.44 (s, 3H), 3.22 - 3.38
(m, 5 H), 5.67 (s, 2H), 7.21 - 7.33 (m, 2H), 7.42 (s, 1H), 7.48 - 7.60 (m, 1H), 7.72 (s, 1H),
7.89 (d, 1H), 8.39 (s, 1H), 8.62 (d, 1H), 8.89 (t, 1H).

m/z (ES+), [M+H] = 572.2.

Step 2

N-(2-fluoro-3-(methylsulfonyl)phenyl)-5-methyl-4-(7-nitro-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-3-yl)pyrimidin-2-amine (2.76 g, 4.83 mmol), iron
(11.59 g, 207.59 mmol) and ammonium hydrochloride (11.10 g, 207.59 mmol) were
dissolved in MeOH/THF/water 1:1:1 (120 mL) and stirred at 70 °C for 4 h. The reaction
mixture was allowed to cool to room temperature. The solid filtered off, the filtrate poured
into water (200 mL) and extracted with DCM (8x40 mL). The combined organic extracts
were filtered through a phase separator and evaporated in vacuo to aftford 3-(2-((2-fluoro-
3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-amine (2.52 g, 96 %) as an orange gum.

'H NMR (500 MHz, DMSO-ds)  -0.05 (s, 9H), 0.87 - 0.93 (m, 2H), 2.37 (s, 3H), 3.22 (s,
3H), 3.56 - 3.65 (m, 2H), 5.05 (s, 2H), 5.73 (s, 2H), 6.53 (d, 1H), 6.78 (t, 1H), 7.38 (t, 1H),
7.53 (d, 1H), 7.58 (d, 1H), 8.03 (s, 1H), 8.28 (d, 2H), 9.13 (s, 1H). m/z (ES+), [M+H]" =
542.3.

Intermediate 21: (S)-2-bromo-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)propanamide

DIPEA (0.679 mL, 3.89 mmol) was added in one portion to 3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-amine, Intermediate
11 (200 mg, 0.49 mmol) and (S)-2-bromopropanoic acid (149 mg, 0.97 mmol) in DMF (3
mL) at 25 °C . The resulting solution was cooled to -40 °C and 1-propanephosphonic acid
cyclic anhydride (619 mg, 0.97 mmol) added dropwise at -40 °C and stirring continued for
30 min. The reaction mixture was diluted with DCM (25 mL) and washed with brine (2x50
mL). The organic layer was dried over Na2SOs, filtered and evaporated in vacuo. The
residue was purified by preparative TLC using MeOH/DCM 1:20 as eluent to afford (S)-2-
bromo-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)propanamide, (224 mg, 84 %) as a brown solid.
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Intermediate 23: (R)-methyl 2-((S)-3,4-dimethylpiperazin-1-yl)propanoate
2,6-dimethylpyridine (0.672 mL, 5.77 mmol) was added to a cooled -78 °C solution of (S)-
methyl 2-hydroxypropanoate (500 mg, 4.81 mmol) in DCM (5 mL). The mixture was
stirred for 5 min and trifluoromethanesulfonic anhydride (0.974 mL, 5.77 mmol) was then
added dropwise. The reaction was stirred for 30 min, the cooling removed and the reaction
mixture allowed to attain room temperature over 30 min. The solution was washed with
IM HCI (aq) (20 mL), dried with a phase separator and then added slowly to a mixture of
(S)-1,2-dimethylpiperazine dihydrochloride (0.944 g, 5.05 mmol) suspended in DCM (10
mL) and a solution of potassium carbonate (1.993 g, 14.42 mmol) in water (10 mL). The
reaction was stirred at room temperature for 18 h. The phases were separated. The organic
phase was washed with brine (25 mL), dried with a phase separator and evaporated in
vacuo to yield (R)-methyl 2-((S)-3,4-dimethylpiperazin-1-yl)propanoate (0.726 g, 75 %) as
a light orange oil.

'H NMR (500 MHz, CDCl5) & 1.05 (d, 3H), 1.29 (d, 3H), 2.1 - 2.25 (m, 2H), 2.25 - 2.37
(m, 4H), 2.46 (t, 1H), 2.69 - 2.83 (m, 3H), 3.28 (q, 1H), 3.70 (s, 3H).

The procedure described above was repeated using the indicated amine to give

Intermediate 24 described in Table 8:

Table 8
/z
. . . 'H NMR § m Yield
Intermediate Starting amine (500 MHz, CDCl5) : ﬁf;ﬁ* %

24 | 1.03 (d, 6H), 1.25 (d,
(R)-methyl 2- w,, N 3H), 2.30 (s, 3H), 2.36 -
((38,58)-3 4.5- ES) (ﬂ/ 2.46 (m, 2H), 2.60 (d,
b > 7 N 2H)’ 276 - 288 (m,

ethvlni .
trlmelt) 3; flgﬁzzztlen 2H), 3.27 (q, 1H), 3.68
ybprop 2xHCI (s, 3H).

NV 91

Intermediate 25: (R)-2-((S)-3,4-dimethylpiperazin-1-yl)propanoic acid
dihydrochloride

(R)-methyl 2-((S)-3,4-dimethylpiperazin-1-yl)propanoate, Intermediate 23 (726 mg, 3.62
mmol) was stirred in 6M HCI (6 mL, 36.00 mmol) at reflux for 16 h. (The reaction had run
dry). Added water (6 mL) and stirred for 2 h. The reaction was cooled to room temperature
and the solvent concentrated in vacuo. The residue was suspended in acetonitrile and
stirred at room temperature for 1 h. The solid was filtrated off, washed with acetonitrile

50



200572-EP-EPT

10

15

20

25

30

and dried in vacuo to yield (R)-2-((S)-3,4-dimethylpiperazin-1-yl)propanoic acid
dihydrochloride (626 mg, 66.6 %) as a solid. 'HNMR (500 MHz, D20) 6 1.33 (d, 3H),
1.37-1.48 (m, 3H), 2.88 (s, 3H), 3.07 - 3.23 (m, 1H), 3.28 - 3.85 (m, 7H).

The procedure described above was repeated using the indicated starting

intermediate to give Intermediate 26 described in Table 9:

Table 9
m/z
. Starting 'HNMR 6 Yield
Intermediate . ; (ES+) °
intermediate (500 MHz, D»0) [M+H|* %o
262
1.3 - 1.47 (m, 9H), 2.82
(R)-2-((38,55)-3,4,5- > 23,
trimethylpiperazin-1- 24 (s, 3H), 37O§ - 405 (m, NV o1
yl)propanoic acid )
dihydrochloride

2 The residue was dissolved in water/acetonitrile and freeze dried. The residual semisolid
was suspended in acetonitrile and stirred for 1 h at room temperature. The solid was
filtrated off, washed with acetonitrile and dried in vacuo.

Intermediate 27: (R)-2-((R)-2,4-dimethylpiperazin-1-yl)propanoic acid
dihydrochloride

Step 1
2,6-dimethylpyridine (0.868 mL, 7.45 mmol) was added to a cooled -78 °C solution of (S)-

methyl 2-hydroxypropanoate (0.646 g, 6.21 mmol) in DCM (10 mL). The mixture was
stirred for 5 min and trifluoromethanesulfonic anhydride (1.259 mL, 7.45 mmol) was then
added dropwise. The reaction was stirred for 45 min, the cooling removed and the reaction
mixture allowed to attain room temperature and stirred for 1 h. The solution was washed
with 1M HCI (aq) (20 mL), dried with a phase separator and concentrated in vacuo. The
residue was dissolved in acetonitrile (5 mL) and added to a suspension of (R)-1,3-
dimethylpiperazine dihydrochloride (1.22 g, 6.52 mmol) and potassium carbonate (2.57 g,
18.63 mmol) in acetonitrile (10 mL). The reaction was heated to 60 °C under a N2
atmosphere for 20 h. The reaction was cooled to room temperature, the solid filtered off,
washed with acetonitrile and the filtrate evaporated in vacuo. The residue was dissolved in
DCM (10 mL) and 8 % NaHCOs (aq) (10 mL), shaken and the phases separated. The
aqueous phase was extracted with DCM (10 mL). The combined extracts were dried with a
phase separator and evaporated in vacuo to yield (R)-methyl 2-((R)-2,4-dimethylpiperazin-
1-yl)propanoate (0.589 g, 47.4 %, 80 % de) as a pale oil
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vibrant orange mixture was cooled to room temperature, dilute with ethyl acetate and

filtered. The orange solution was concentrated in vacuo. The residue was dissolved in

diethyl ether and filtered. The filtrate was evaporated in vacuo to afforded methyl 2-(4-

methylpiperazin-1-yl)propanoate, (2.2 g, 99 %) as an oil.
'H NMR (400 MHz, CDCls) § 1.23 (dd, 3H), 2.21 (d, 3H), 2.28 - 2.65 (m, 8H), 3.16 - 3.27
(m, 1H), 3.63 (s, 3H). m/z (ES+), [M+H]" = 187.

The procedure described above was repeated using the indicated reactants to give

Intermediates 30-44 described in Table 10:

Table 10
m/z
> bromo. IH NMR § (ES+
Intermediate acetate Amine (500 MHz, ) Yield %
CDCl3) [M+
H]*
| (400 MHz) 0.91
300 N (t, 3H), 1.28 (t,
ethyl 2- [ j 3H), 1.58 - 1.83
ethyl 2-(4- bromobuta N (m, 2H), 2.28 (s, NV 96
methylpiperazin- noate 3H),232-2.75
1-yl)butanoate (m, 8H), 3.05 (dd,
1H), 4.17 (q, 2H).
0.87-1.10 (m,
9H), 1.15-1.35
(m, 3H), 1.58 -
_— | 1.79 (m, 2H), 2,20
o s s ethyl 2- “, N -2.37 (m, 4H),
ethy 3;(65_ S8)- bromobuta ES) (ﬂ/ 22 ? 55 _(g(?é 61 I({n)l’, 243 89
trimethylpiperazi noate N 1H), 2.69 -2.89
n-1-yl)butanoate 2xHCl (m, 3H), 2.90 -
3.15 (m, 1H), 3.50
(s, 2H), 4.07 -
4.24 (m, 2H).
324 0.95-1.10 (m,
methyl 3- methyl 2- ", I!l 61;)3’52 '229 5(?)’ (311}11 )
methoxy-2- bromo-3- T (s N ‘
((3S,59)-3.4,5- | methoxypr [ j/ 2H), 2.55-2.90 245 88
trimethylpiperazi | opanoate N (m, 4H), 325 -
nel- 2xHCI 3.50 (m, 4H), 3.50
yl)propanoate - 3.80 (m, SH)
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2 The reaction mixture was diluted with ethyl acetate (50 mL).The reaction mixture was
filtered through celite. The solvent was removed by distillation under vacuum.The reaction
mixture was diluted with Et2O (50 mL). The reaction mixture was filtered through celite.
The solvent was removed by distillation under vacuum.

b3 eq. of potassium carbonate used.

¢ The reaction mixture was filtered. The solvent was removed under reduced pressure. The
mixture was redissolved in EA and washed with HCI. The aqueous layers was combined
and its pH was adjusted to 8 with Na2COs. The aqueous was washed with EtOAc.The
organic layers were combined and evaporated in vacuo.

4 The reaction mixture was filtered and the solvent evaporated in vacuo. The residue was
diluted with EtOAc (50 mL), filtered through celite and the filtrate evaporated in vacuo.

¢ 2 eq. of potassium carbonate used.

f After concentrating the filtrate. The residue was dissolved in DCM (150 mL),
backextracted into 0.1 M HCl (aq) (200 mL) and the phases separated. The aqueous phase
was washed with DCM (150 mL) and then basified by addition of K2COs (s) to pH 10. The

compound was then extracted with DCM (3x125 mL) and evaporated in vacuo.

Intermediate 45: 2-(4-methylpiperazin-1-yl)propanoic acid dihydrochloride

Methyl 2-(4-methylpiperazin-1-yl)propanoate, Intermediate 29 (6.00 g, 32.21 mmol) was
added dropwise to 6M HCI (70 mL, 420.00 mmol) at 0 °C. The resulting mixture was
stirred at 100 °C for 12 hours. The mixture was cooled to room temperature and washed
with DCM (2x2000 mL). The aqueous phase was removed under reduced pressure to
afford 2-(4-methylpiperazin-1-yl)propanoic acid dihydrochloride (6.00 g, 76 %) as a white
solid.

'H NMR (400 MHz, DMSO-ds) § 1.54 (d, 3H), 2.83 (s, 3H), 3.47 - 3.90 (m, 8H), 4.25 -
4.45 (m, 1H), 12.21 (bs, 1H). m/z (ES+), [M+H]" = 173.

The procedure described above was repeated using the indicated starting

intermediate to give Intermediates 46-47 described in Table 11:

58



200572-EP-EPT

10

15

20

25

Table 11
m/z
. Starting 'H NMR 6 Yield
Intermediate . . (ES+)
intermediate (500 MHz, D,0) [M+H]* %
0.80 - 1.01 (m, 3H),
46* 1.17-1.48 (m, 3H), 1.6
- -2.03 (m, 2H), 2.87 (d,
| 2-(R)-2,4- 3H),3.05-415(m, | NV | 87
dimethylpiperazin-1- 40 U
yl)butanoic acid )
. . Exchangable protons
dihydrochloride
not observed
478 1.47 (d, 3H), 2.15 -
2.29 (m, 2H), 2.85 (s,
2-(4-methyl-1,4- 3H), 3.4 - 3.8 (m, 8H),
diazepan-1- 42 4.10 (q, 1H). NV 37
yl)propanoic acid Exchangable protons
dihydrochloride not observed

4 The reaction mixture was cooled to room temperature and was then concentrated in
vacuo. The residue was suspended in acetonitrile or diethyl ether and stirred at room

temperature. The solid was filtered off and dried in vacuo.

Intermediate 48: Lithium 3-methoxy-2-(4-methylpiperazin-1-yl)propanoate
A solution of lithium hydroxide (0.321 g, 13.39 mmol) in water (5 mL) was added to a
solution of methyl 3-methoxy-2-(4-methylpiperazin-1-yl)propanoate, Intermediate 28
(1.93 g, 8.92 mmol) in THF (5 mL). A few drops of MeOH was added until the reaction
mixture became clear. The reaction was heated at 40 °C for 24 h. The organics were
evaporated in vacuo. The residue diluted with water and lyophilized (x3) to yield lithium
3-methoxy-2-(4-methylpiperazin-1-yl)propanoate, (1.92 g, 103 %) as a solid.
'H NMR (500 MHz, D20) § 2.06 (s, 3H), 2.48 (bs, 8H), 2.99 (t, 1H), 3.20 (s, 3H), 3.46 -
3.57 (m, 2H).

The procedure described above was repeated using the indicated starting

intermediate to give Intermediate 49-59 described in Table 12:
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Table 12
. m/z .
. Starting 'H NMR 6 Yield
Intermediate , - (ES+) 0
intermediate (500 MHz, D20) [M+H]* Yo
a,b
49 0.75-1.10 (m, 9H),
lithium 2-((3S,5S)- 1.22 - 1.66 (m, 2H),
3,4,5- 31 2.00 - 2.45 (m, 5H), 215 | quant
trimethylpiperazin-1- 2.45 - 2.75 (m, 5H).
yDbutanoate
502bc 0.88 (dd, 6H), 2.11 (s,
- ) o 3H), 2.18 - 2.37 (m,
lithium 3-methoxy-2 32 2H), 2.43 - 2.90 (m, NV | quant
((35,55)-3,4,5- 4H, 3.18 (d, 3H), 3.30
trimethylpiperazin-1- " 59( : 33" e
yl)propanoate 59 (m, 3H).
(DMSO0-dg) 0.9-1.01
(m, 9H), 1.04 (d, 3H),
1.72 (t, 1H), 1.85 - 1.98
51de (m, 2H), 2.08 (d, 6H),
2.18 - 2.26 (m, 1H),
lithium 2-((S)-2,4- 36 2.26 - 2.35 (m, 1H), 187 quant
dimethylpiperazin-1- 2.39-2.72 (m, 7H),
yl)propanoate 2.72 - 2.81 (m, 1H),
3.06 - 3.23 (m, 3H).
mixture of
diastereoisomers.
52de
lithium 2-((S)-2,4- 37 201 quant

dimethylpiperazin-1-
yDbutanoate
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1H), 7.94 (s, 1H), 8.14 (d, 1H), 8.31 (s, 1H), 8.47 (bs, 1H), 8.58 (t, 1H). m/z (ES+),
[M+H]* = 596.

Example 2
(R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-methylpiperazin-1-yl)propanamide

DIPEA (13.9 mL, 78.08 mmol) was added in one portion to (R)-2-(4-methylpiperazin-1-
yl)propanoic acid dihydrochloride, Intermediate 22 (3.34 g, 13.64 mmol) and 3-(2-((2-
fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-amine,
Intermediate 11 (4.00 g, 9.72 mmol) in DCM (70 mL) at 25°C. The resulting solution was
stirred at 25 °C for 10 minutes. Then 1-propanephosphonic acid cyclic anhydride, T3P (50
wt %) (12.37 g, 19.44 mmol) was added dropwise at 0 °C. The solution was stirred at 0 °C
for 1 hour and was then concentrated in vacuo. The residue was purified by C18-flash
chromatography using a gradient of 5 — 60 % MeOH in water as mobile phase. Pure
fractions were pooled and evaporated in vacuo. The residue was purified by preparative
chiral-HPLC on a ChiralCel OD-H (20x250 mm) using 40 % EtOH in CO; and a flow of
40 mL/min. The enantiomers were detected using the wavelength of 220 nm. The major
isomer (isomer 1) was collected to afford (R)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-
methylpiperazin-1-yl)propanamide (1.85 g, 30 %) as a yellow solid.

'H NMR (300 MHz, DMSO-dg) & 1.26 (d, 3H), 2.16 (s, 3H), 2.30 - 2.75 (m, 11H), 3.25 (s,
3H), 3.27 - 3.40 (m, 1H), 6.97 (t, 1H), 7.30 - 7.48 (m, 2H), 7.48 - 7.65 (m, 1H), 8.03 (d,
1H), 8.13 (d, 1H), 8.23 - 8.40 (m, 2H), 9.16 (s, 1H), 9.66 (s, 1H), 11.38 (s, 1H).

F NMR (282 MHz, DMSO-dg) 6 -121.22. m/z (ES+), [M+H]" = 566.

The procedure described for Example 2 was repeated using the indicated intermediates to
give Examples 3-5 described in Table 17 below:
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1F NMR (400 MHz, CD3s0D) § -125.65. m/z (ES+), [M+H]* = 566.

Example 7
(R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-y)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-yl)propanamide

Step 1

(R)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-yl)propanoic acid dihydrochloride,
Intermediate 26 (113.0 mg, 0.42 mmol) and di(1H-imidazol-1-yl)methanone (127 mg,
0.78 mmol) were dissolved in DMF (3 mL) and stirred 1 h at room temperature. 3-(2-((2-
fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-amine, Intermediate 20 (90.0 mg, 0.17 mmol)
was added and the mixture was stirred at 50 °C for 16 hours. The reaction mixture was
allowed to cool to room temperature, diluted with EtOAc (10.0 mL) and poured into sat.
Na>COs (30 mL). The phases were shaken, separated and the aqueous phase extracted with
EtOAc (3x15 mL). The combined organic extracts were filtered through a phase separator
and evaporated in vacuo. The residue was purified by reversed phase preparative HPLC on
a Waters Sunfire C18 ODB (5um, 19x150mm) column using a gradient of 5 — 95 %
acetonitrile in 0.1 M HCO:H (aq), pH3. The product fractions were collected and
lyophilized to afford (R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indol-7-yl)-2-((3S,5S)-
3,4,5-trimethylpiperazin-1-yl)propanamide (125 mg, 104 % (water present)) as a pale
yellow solid.

'H NMR (500 MHz, DMSO-ds) § -0.07 (s, 9H), 0.85 - 0.92 (m, 2H), 0.98 (d, 6H), 1.24 (d,
3H), 2.17 (s, 3H), 2.20 - 2.33 (m, 2H), 2.39 (s, 3H), 2.64 (d, 2H), 2.72 - 2.82 (m, 2H), 3.10
(9, 1H), 3.25 (s, 3H), 3.45 - 3.57 (m, 2H), 5.68 (d, 1H), 5.78 (d, 1H), 7.06 (t, 1H), 7.33 (d,
1H), 7.40 (t, 1H), 7.55 (t, 1H), 8.16 - 8.22 (m, 2H), 8.28 (t, 1H), 8.33 (s, 1H), 9.23 (s, 1H),
9.45 (s, 1H).

m/z (ES+), [M+H]" = 724.

Step 2
(R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-yl)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-
yhpropanamide (97.0 mg, 0.13 mmol) was dissolved in DCM (1.3 mL) and TFA (0.25 mL,
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3,37 mmol) was added. The reaction mixture was stirred at room temperature for 60 h. The
reaction was diluted with DCM and poured into sat. NaHCOs3 (10 mL). The phases were
shaken, separated and the aqueous phase extracted with DCM (3x5 mL). The organic
extracts were combined, filtered through a phase separator and concentrated in vacuo. The
residue was purified by chiral SFC on a Cellucoat (250x30 mm, 5 pum) column using 35 %
EtOH/DEA 100:0.5 in CO at 120 bar and a flow of 140 mL/min. The product peak was
detected at 270 nm. The product was collected and evaporated in vacuo. The residue was
repurified by SFC on a Waters BEH (5um, 30x250 mm) column using a mobile phase of
20 mM MeOH/NHs in COz. The product fractions were collected and lyophilized to afford
(R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-yl)propanamide, Example 7
(S)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-methylpiperazin-1-yl)propanamide

Isomer 2 from the reaction of Example 2 collected and evaporated in vacuo. The residue
was repurified by C18-flash chromatography using a gradient of 10 — 60 % MeOH in water
(0.1% FA). Pure fractions were evaporated in vacuo. The residue was repurified by
preparative SFC on a ChiralCel OD-H (20x250 mm) using 40 % EtOH in CO2 and a flow
of 40 mL/min. The isomers were detected using the wavelength of 220 nm. Isomer 2 was
collected to afford (S)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-methylpiperazin-1-yl)propanamide (40 mg)

as a white solid.

'H NMR (400 MHz, CDs0OD) & 1.41 (d, 3H), 2.33 (s, 3H), 2.43 (s, 3H), 2.49 - 2.87 (m,
8H), 3.15 (s, 3H), 3.39 (q, 1H), 7.02 (t, 1H), 7.14 (dd, 1H), 7.28 - 7.38 (m, 1H), 7.53 - 7.63
(m, 1H), 7.91 (s, 1H), 8.09 (dd, 1H), 8.27 (s, 1H), 8.51 - 8.61 (m, 1H).

F NMR (400 MHz, CD30OD) § -125.65. m/z (ES+), [M+H]* = 566.

Example 7 (21 mg, 27 %).

'H NMR (600 MHz, DMSO-ds) & 0.98 (d, 6H), 1.28 (d, 3H), 2.17 (s, 3H), 2.21 - 2.35 (m,
2H), 2.40 (s, 3H), 2.62 - 2.69 (m, 2H), 2.71 - 2.81 (m, 2H), 3.19 (q, 1H), 3.25 (s, 3H), 6.98
(t, 1H), 7.35 - 7.44 (m, 2H), 7.51 - 7.58 (m, 1H), 8.03 (d, 1H), 8.13 (d, 1H), 8.25 - 8.35 (m,
2H), 9.17 (s, 1H), 9.57 (s, 1H), 11.39 (s, 1H). m/z (ES+), [M+H]" = 594,

Example 8
(R)-N-(3-(5-fluoro-2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-

indol-7-yI)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-yl)propanamide
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(R)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-yl)propanoic acid dihydrochloride,
Intermediate 26 (199 mg, 0.73 mmol) and 1,1'-carbonyldiimidazole (91 mg, 0.56 mmol)
were dissolved in DMF (2 mL) and stirred at room temperature for 1.5 hr. 3-(5-fluoro-2-
((2-fluoro-3-(methylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-amine,
Intermediate 18 (202 mg, 0.49 mmol) was added and the reaction heated to 60 °C for 3 h.
The reaction was allowed to cool to room temperature. DCM (25 mL) was added and the
organic phase washed with 8 % NaHCOs3 (3x25 mL), dried with a phase separator and
evaporated in vacuo. The residue was purified by preparative HPLC on a XBridge C18
column (10 um, 250x50 mm) using a gradient of 25 — 65 % acetonitrile in H2O/ACN/NH3
95/5/0.2 buffer over 20 minutes with a flow of 100 mL/min. The compounds were detected
by UV at 229 nm. The product was collected and lyophilized to yield (R)-N-(3-(5-fluoro-2-
((2-fluoro-3-(methylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)-2-((3S,5S)-
3,4,5-trimethylpiperazin-1-yl)propanamide, Example 8 (188 mg, 65 %, 99.4 % de) as a
white solid.

'H NMR (500 MHz, DMSO-dg) & 0.98 (d, 6H), 1.28 (d, 3H), 2.17 (s, 3H), 2.2 - 2.34 (m,
2H), 2.65 (d, 2H), 2.7 - 2.81 (m, 2H), 3.19 (q, 1H), 3.27 - 3.34 (m, 3H), 7.03 (t, 1H), 7.38 -
7.5 (m, 2H), 7.58 - 7.66 (m, 1H), 8.14 - 8.25 (m, 2H), 8.28 (d, 1H), 8.43 (d, 1H), 9.45 (s,
1H), 9.62 (s, 1H), 11.60 (s, 1H). m/z (ES+), [M+H]" = 598.3.

Example 9
(R)-2-((3S,5S)-3,5-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)propanamide,

Isomer 1

Step 1

3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-amine, Intermediate 20 (225 mg, 0.42 mmol),
lithium 2-((3S,5S)-4-(tert-butoxycarbonyl)-3,5-dimethylpiperazin-1-yl)propanoate,
Intermediate 55 (143 mg, 0.50 mmol) and pyridine (0.088 mL, 1.04 mmol) were
dissolved in DCM (5.0 mL) and the resulting reaction mixture was cooled to 0 °C. To the
cooled reaction mixture, 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinane 2,4,6-trioxide,
T3P (0.371 mL, 1.25 mmol) was added and the reaction mixture slowly allowed attain

room temperature. The reaction was stirred for 16 h. The reaction was quenched with
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(t, 1H), 7.58 - 7.67 (m, 1H), 8.13 - 8.23 (m, 2H), 8.26 (d, 1H), 8.43 (d, 1H), 9.45 (s, 1H),
9.72 (s, 1H), 11.67 (bs, 1H).
m/z (ES+), [M+H]" = 584.2.

Example 13
(S)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-methylpiperazin-1-yl)butanamide,

DIPEA (2.54 mL, 14.58 mmol) was added to lithium 2-(4-methylpiperazin-1-yl)butanoate,
Intermediate 65 (1.81 g, 9.72 mmol) and 3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-amine, Intermediate
11 (2.00 g, 4.86 mmol) in DCM (50 mL) at 15 °C under nitrogen. The mixture was stirred
for 10 mins, T3P (50% in EtOACc) (6.18 g, 9.72 mmol) was added dropwise at 0 °C and the
reaction stirred at 0 °C for 1 hours. The solvent was then concentrated in vacuo. The
residue was purified by flash C18-flash chromatography using a gradient of 5 — 80 %
MeOH in water (NHsHCO:3). Pure fractions were evaporated to dryness. The residue was
repurified by preparative HPLC on a SunFire Prep C18 OBD column (5um, 30x100 mm),
using decreasingly polar mixtures of water (containing % NHsHCO3) in acetonitrile as
eluents. Fractions containing the desired compound were evaporated in vacuo. The
enantiomers were separated by preparative chiral SFC on a ChiralPak AD-H (50x250 mm,
5 um) column using 50 % IPA (0.1 % DEA) in CO- and a flow of 150 mL/min. The
enantiomers were detected using UV at 254 nm. The first eluting isomer was collected and
evaporated in vacuo to afford (S)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-methylpiperazin-1-yl)butanamide Isomer 1,
Example 13 (200 mg, 7 %, 96.4 % ee) as a white solid.

'H NMR (400 MHz, CD30D) & 1.05 (t, 3H), 1.77 - 1.99 (m, 2H), 2.30 (s, 3H), 2.43 (s,
3H), 2.45 - 2.90 (m, 8H), 3.11 - 3.23 (m, 4H), 7.02 (t, 1H), 7.18 (d, 1H), 7.32 (t, 1H), 7.52 -
7.62 (m, 1H), 7.91 (s, 1H), 8.06 - 8.15 (m, 1H), 8.27 (s, 1H), 8.51 - 8.61 (m, 1H).
exchangeable proton not observed. 1°F NMR (400 MHz, CDsOD) § -125.77. m/z (ES+),
[M+H]" = 580.

Example 14
(R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-methylpiperazin-1-yl)butanamide
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in vacuo to afford (R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-

methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-methylpiperazin-1-yl)butanamide Isomer 2,

Example 14 (200 mg, 7 %, 92.8 % ee) as a white solid.

IH NMR (400 MHz, CDz0D) § 1.05 (t, 3H), 1.77 - 1.99 (m, 2H), 2.30 (s, 3H), 2.43 (s,
3H), 2.45 - 2.95 (m, 8H), 3.11 - 3.23 (m, 4H), 7.02 (t, 1H), 7.18 (d, 1H), 7.33 (t, 1H), 7.52 -

7.62 (m, 1H), 7.91 (s, 1H), 8.06 - 8.15 (m, 1H), 8.27 (s, 1H), 8.51 - 8.61 (m, 1H).

Exchangeable protons not observed. °F NMR (400 MHz, CD3OD) & -125.72. m/z (ES+),

[M+H]* = 580.

The procedure described above for Example 13 and 14 were repeated using the indicated

intermediates to give Example 15-18 described in Table 18 below:

Table 18
'H NMR & 19F NMR & m/z Yield
Example Intermediates (300 MHz, (400 MHz, | (ES+) %
CDs;0D) CDsOD) | [M+H]* | (% ee)
2.31 (s, 3H), 2.42
o (s, 3H), 2.52 -
1% 2.71 (m, 4H),
(S)-N-(3-(2-((2- 2.72 - 2.95 (m,
fluoro-3- 4H), 3.15 (s, 3H),
(methylsulfonyl) 3.41 (s, 3H), 3.49
phenyl)amino)- (t, 1H), 3.75 -
5. 3.95 (m, 2H),
methylpyrimidin 7.03(t 1H), 713 | 11
dyanendol | T @aH), 732 | T8 | 9% | (g0g)
7-yl)-3- 1H), 7.57 (¢, 1H),

methoxy-2-(4-
methylpiperazin
-1-
yl)propanamide
Isomer 1

7.90 (d, 1H), 8.07
(d, 1H), 8.26 (s,
1H), 8.55 (t, 1H).
exchangeable
protons not
observed
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3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-
amine, Intermediate 11 (300mg, 0.73 mmol) was added to lithium 2-((3S,5S)-3,4,5-
trimethylpiperazin-1-yl)butanoate, Intermediate 49 (313 mg, 1.46 mmol), 1-
propanephosphonic acid cyclic anhydride, T3P (50% in EtOAc) (928 mg, 1.46 mmol) and
DIPEA (1.019 mL, 5.83 mmol) in DCM (1 mL) under nitrogen. The resulting solution was
stirred at 25 °C for 1 hour. The reaction mixture was diluted with DCM (50 mL), washed
with sat. NaHCO3 (2x100 mL), brine (2x100 mL), dried over Na»SOu, filtered and
evaporated in vacuo. The residue was purified by preparative TLC using DCM/MeOH
10:1. The product fractions were evaporated in vacuo. The diastereoisomers were separated
by preparative chiral-HPLC on a ChiralPak-AD-H-SL001 (20x250 mm) column using 50
% IPA in hexane (0.1 % DEA) as mobile phase and a flow of 15 mL/min. The
diasteroisomers were detected using UV at 254 and 220 nm. The first eluting isomer was
collected and evaporated in vacuo to afford (S)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)-2-((3S,5S)-3,4,5-
trimethylpiperazin-1-yl)butanamide, Example 19 (30 mg, 24 %, 99.9 % ee) as a white
solid.

'H NMR (300 MHz, CDs0D) & 1.07 (t, 3H), 1.17 (d, 6H), 1.75 - 1.98 (m, 2H), 2.39 (s,
3H), 2.45 (s, 3H), 2.52 - 2.70 (m, 2H), 2.89 (dd, 2H), 2.93 - 3.10 (m, 2H), 3.11 - 3.25 (m,
4H), 7.03 (t, 1H), 7.17 (dd, 1H), 7.35 (dd, 1H), 7.54 - 7.64 (m, 1H), 7.93 (s, 1H), 8.10 (dd,
1H), 8.29 (s, 1H), 8.52 - 8.62 (m, 1H). Exchangeable protons not observed.

F NMR (282 MHz, DMSO-dg) & -121.25. m/z (ES+), [M+H]" = 608.

Example 20
(R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-y)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-yl)butanamide

The second eluting isomer from the synthesis of Example 19 was collected and evaporated
in vacuo to afford (R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)-2-((3S,5S)-3,4,5-trimethylpiperazin-1-
yDbutanamide Isomer 2, Example 20

(5 mg, 4 %, 90 % ee) as a white solid.

'H NMR (300 MHz, CD30D) & 1.09 (t, 3H), 1.25 - 1.45 (m, 6H), 1.70 - 1.98 (m, 2H), 2.45
(s, 3H), 2.74 (s, 3H), 2.98 - 3.13 (m, 2H), 3.16 (s, 3H), 3.15 - 3.60 (m, 5H), 7.03 (t, 1H),
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hexane(0.1%DEA)/EtOH/MeOH 50:35:15 and a flow of 20 mL/min. The desired isomer
was collected and evaporated in vacuo.

¢ Purified by preparative HPLC on a XBridge Prep C18 OBD column (5um, 19x150 mm),
using decreasingly polar mixtures of water (containing 0.1% NH4HCO3) in acetonitrile as

eluents. Fractions containing the desired compound were evaporated in vacuo.

Example 24
(R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(piperazin-1-yl)propanamide

Step 1

DIPEA (0.637 mL, 3.65 mmol) was added to 3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-amine, Intermediate
11 (500 mg, 1.22 mmol), lithium 2-(4-(tert-butoxycarbonyl)piperazin-1-

yl)propanoate, Intermediate 66 (628 mg, 2.43 mmol), EDC (349 mg, 1.82 mmol) and
HOBT (279 mg, 1.82 mmol) in DMF (10 mL) under nitrogen. The resulting solution was
stirred at 25 °C for 15 hours. The reaction mixture was poured into water (75 mL),
extracted with EtOAc (2x75 mL). The combined organic layers were washed with brine
(3x100 mL), dried over Na>SOyg, filtered and evaporated in vacuo.The residue was purified
by preparative TLC using DCM/MeOH 8:1 to afford tert-butyl 4-(1-((3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)amino)-1-
oxopropan-2-yl)piperazine-1-carboxylate (440 mg, 55.6 %) as a pale yellow solid. m/z
(ES+), [M+H]* = 652.

Step 2

TFA (0.050 mL, 0.64 mmol) was added dropwise to tert-butyl 4-(1-((3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)amino)-1-
oxopropan-2-yl)piperazine-1-carboxylate (420 mg, 0.64 mmol) in DCM (20 mL) at 20 °C .
The resulting solution was stirred at 20 °C for 2 hours. The solvent was evaporated in
vacuo. The residue was diluted with DCM (50 mL), washed with NaHCO3 (2x50 mL) and
the organics evaporated in vacuo. The enantiomers were separated by preparative chiral-
HPLC on a Phenomenex Lux 5u Cellulose-4, AXIA Packed (250x21.2 mm, 5 um) using
100 % MeOH (0.1 % DEA) as eluent and a flow of 20 mL/min. The isomers were detected

at a wavelength of 254 and 220 nm. The first eluting isomer was collected and evaporated
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in vacuo to afford (R)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(piperazin-1-yl)propanamide Isomer 1, Example
24 (53 mg, 27 %, 99.9 % ee) as a white solid.

'H NMR (400 MHz, DMSO-ds) & 1.26 (d, 3H), 2.41 (s, 3H), 2.45 - 2.65 (m, 4H), 2.73 - 2.85
(m, 4H), 3.22 - 3.40 (m, 4H), 6.98 (t, 1H), 7.35 - 7.50 (m, 2H), 7.50 - 7.62 (m, 1H), 8.03 (s,
1H), 8.14 (d, 1H), 8.25 - 8.37 (m, 2H), 9.18 (s, 1H), 9.73 (s, 1H), 11.48 (bs, 1H). One
exchangeable proton not observed.

192 NMR (376 MHz, DMSO-ds) -121.21. m/z (ES+), [M+H]* = 552.

Example 25
(S)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(piperazin-1-yl)propanamide

The second eluting isomer from the reaction of Example 24, step 2, was collected and
evaporated in vacuo to afford (S)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(piperazin-1-yl)propanamide, Example 25 (47
mg, 24 %, 92.6 % ee) as a white solid.

'H NMR (300 MHz, DMSO-ds) & 1.25 (d, 3H), 2.39 (s, 3H), 2.43 - 2.65 (m, 4H), 2.68 - 2.85
(m, 4H), 3.22 - 3.40 (m, 4H), 6.97 (t, 1H), 7.35 - 7.50 (m, 2H), 7.50 - 7.62 (m, 1H), 8.02 (s,
1H), 8.12 (d, 1H), 8.25 - 8.37 (m, 2H), 9.17 (s, 1H), 9.69 (s, 1H), 11.43 (bs, 1H). One
exchangeable proton not observed.

F NMR (282 MHz, DMSO-dg) -121.20. m/z (ES+), [M+H]* = 552.

Example 26
(R)-2-((3R,5R)-3,5-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)butanamide

Step 1

DIPEA (1.02 mL, 5.83 mmol) was added in one portion to lithium 2-((3R,5R)-4-(tert-
butoxycarbonyl)-3,5-dimethylpiperazin-1-yl)butanoate, Intermediate 56 (438 mg, 1.46
mmol) and 3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-amine, Intermediate 11 (300 mg, 0.73 mmol) in DCM (5 mL) at 25 °C. The
resulting solution was stirred at 25 °C for 10 mins. 1-propanephosphonic acid cyclic
anhydride, T3P (928 mg, 1.46 mmol) was added dropwise at 0 °C and the reaction stirred

for 1 hour. The reaction mixture was concentrated in vacuo. The residue was purified by
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The second eluting compound from the reaction of Example 26 , Step 2 was collected and
evaporated in vacuo to afford (S)-2-((3R,5R)-3,5-dimethylpiperazin-1-yl)-N-(3-(2-((2-
fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-
yDbutanamide Example 27 (30.0 mg, 13 %, 99.9 % ee) as a white solid.

10 H NMR (400 MHz, CDs0D) & 1.07 (t, 3H), 1.22 (d, 6H), 1.80 - 1.93 (m, 2H), 2.40 - 2.58
(m, 5H), 2.81 (dd, 2H), 3.07 - 3.18 (m, 4H), 3.19 - 3.29 (m, 2H), 7.03 (t, 1H), 7.19 (d, 1H),
7.35 (t, 1H), 7.53 - 7.63 (m, 1H), 7.94 (s, 1H), 8.05 - 8.15 (m, 1H), 8.29 (s, 1H), 8.52 - 8.62
(m, 1H). Exchangeable protons not observed. m/z (ES+), [M+H]" = 594.

15 The procedure described above for Examples 26 and 27 were repeated using the
indicated intermediates to give Examples 28-33 described in Table 20 below:

Table 20
'H NMR 6 BFENMR .
m/z Yield
Example Intermediates (400 MHz, 0 (ES+) %
DMSO-ds) (282 MHz, [IM+H]* | (% ee)
DMSO-ds)
1.05 (d, 6H),
2.20-2.33 (m,
2H), 2.49 (s,
ogab 3H), 2.65-2.78
(m, 2H), 3.00 -
(S)-2-((3R,5R)- 3.20 (m, 2H),
3,5- 3.21-3.50 (m,
dimethylpiperaz 7H), 3.57 - 3.70
in-1-yl)-N-(3-(2- (m, 1H), 3.72 -
((2-fluoro-3- 3.86 (m, 1H),
(methylsulfonyl) 6.98 (t, 1H), 6
phenyl)amino)- 11,57 7.33-7.60 (m, -121.19 610 (99.9)
5- 3H), 8.07 (d,
methylpyrimidin 1H), 8.14 (d,
-4-yl)-1H-indol- 1H), 8.22 - 8.37
7-yl)-3- (m, 2H), 9.19
methoxypropana (s, 1H), 9.72 (s,
mide Isomer 1 1H), 11.31 (s,
1H). one
exchangeable
proton not
observed.
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'HNMR § BFENMR m/z Yield
. (400 MHz, ) 0
Example Intermediates DMSO-de) (282 MHz, IS/IIES;)+ 0//0
DMsO-dg) | [M*HI" | (%0ee)
1.04 (d, 6H),
2.32 -2.45 (m,
5H), 2.58 - 2.71
(m, 2H), 3.00 -
293b 3.20 (m, 2H),
Py i 3.21-3.45(m,
(R)-2-(5R.5R) 6H), 3.52 (t,
dimethylpiperaz 1H)’13H623; ;’574
in-1-yl)-N-(3-(2- (g‘és ) T
((2-fluoro-3- . 98(3" 1H))’
(mtm)s:r:ﬁ%') 11,57 7.33-7.49 (m, | -121.19 610 (gg 9)
5 2H), 7.50 - 7.51 '
methylpyrimidin d(mlﬁHzg ?406(1
-4-yl)-1H-indol- (d, 1H), 8.14 (d,
7-yl)-3- 1H), 8.22 - 8.38
methoxypropana (ml’l_?Hé’ %318
mide Isomer 2 (s, 1H), 9.76 (s,
1H), 11.35 (s,
1H). one
exchangeable
proton not
observed.
(300 MHz,
CDs0D)
1.06 (t, 3H),
30acd 1.20 (d, 6H),
N ) 1.76 - 1.95 (m,
(8)-2 é(gI_QBR) 2H), 2.33 - 2.55
dimethylpiperaz c(|rdn22|l_|_l)3207§
in-1-y1)-N-(3-(5- ( o ) 05
fluoro-2-((2- 45 (m, 6H), | - cp,0p)
fluoro-3- 18, 56 707 (LI, 14806, | 508 0
(methylsulfonyl) r19(d IH), 1 o) 64 (99.9)
phenyl)amino)p 776';12 (7t’715H)’
yrimidin-4-y1)- 63 - 7.75 (m,
1H-indol-7- 1H). 8.18 (d,
yl)butanamide 1H), 8.25 - 8.38
Isomer 1 (m, 2H), 8.39 -
8.50 (m, 1H).
Exchangeable
protons not
observed.
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Table 21 — Five most characteristic peaks of Example 35:

°2-theta
7.6
12.7
14.8
19.3
25.5

A person skilled in the art will appreciate that the diffraction pattern data presented herein
is not to be construed as absolute and any crystalline form that provides a power diffraction
pattern substantially identical to those disclosed herein fall within the scope of the present
disclosure (for further information see Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray
Powder Diffractometry’ John Wiley & Sons, 1996).

Example 36
(S)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-methyl-1,4-diazepan-1-yl)butanamide

HATU((1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid
hexafluorophosphate) (832 mg, 2.19 mmol) was added to 3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-amine, Intermediate
11 (300 mg, 0.73 mmol), lithium 2-(4-methyl-1,4-diazepan-1-yl)butanoate, Intermediate
58 (511 mg, 2.55 mmol) and DIPEA (1.273 mL, 7.29 mmol) in DMF (1 mL). The resulting
solution was stirred at 25 °C for 16 hours. The crude product was purified by reversed
phase preparative chromatography on a XBridge Prep C18 OBD column (5 um,19x150
mm) using a gradient of 30 — 55 % acetonitrile in water (0.03 % NH3zH-O) as eluent and a
flow of 30 mL/min. The compound was detected using a wavelength of 220 and 254 nm.
The enantiomers were separated by chiral SFC on a (R,R)WHELK-01 5/100 Kromasil
(250x21.1 mm) column using 50 % MeOH/acetonitrile 1:1 (0.1 % DEA) in CO; and a flow
of 50 mL/min;. The compounds were detected using a wavelength of 220 nm. The first
eluting isomer was collected and evaporated in vacuo to afford (S)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-methyl-1,4-
diazepan-1-yl)butanamide, Example 36 (40 mg, 6 %, 99.9 % ee).
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IH NMR (500 MHz, DMSO-ds) § 1.25 (d, 3H), 1.71 - 1.82 (m, 2H), 2.26 (s, 3H), 2.52 -
2.67 (M, 4H), 2.77 - 2.89 (m, 4H), 3.23 - 3.39 (m, 3H), 3.57 (g, 1H), 7.03 (t, 1H), 7.37 -
7.51 (m, 2H), 7.62 (t, 1H), 8.13 - 8.24 (m, 2H), 8.27 (d, 1H), 8.44 (d, 1H), 9.45 (s, 1H),
9.77 (s, 1H), 11.61 (bs, 1H). °F NMR (470 MHz, DMSO-ds) § -120.55, -147.73. m/z
(ES+), [M+H]* = 584.4.

Example 47

(S)-2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)propanamide

Step 1

3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-amine, Intermediate 20 (300 mg, 0.55 mmol)
and lithium 2-((R)-2,4-dimethylpiperazin-1-yl)propanoate, Intermediate 53 (103 mg, 0.55
mmol) were suspensioned in DCM (5 mL) and pyridine (0.134 mL, 1.66 mmol) was
added. The mixture was cooled to 0 °C and 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinane
2,4,6-trioxide, T3P (0.989 mL, 1.66 mmol) was added dropwise. The reaction mixture was
stirred at 22 °C for 1 h. Another portion of lithium 2-((R)-2,4-dimethylpiperazin-1-
yl)propanoate, Intermediate 53 (20 mg, 0.11 mmol) and T3P (200 pL, 0.34 mmol) were
added. The mixture was stirred for 30 min. The reaction mixture was diluted with DCM
(15 mL) and quenched with sat. NaHCOs (5 mL) and stirred at room temperature for 5
min. The organic layer was separated and the aqueous layer was extracted with DCM (2x5
mL). The combined organic phase was dried with MgSQsg, filtered and concentrated under
reduced pressure to afford 2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-yl)propanamide (377 mg, 96 %).

m/z (ES+), [M+H]" = 710.5.

Step 2
2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indol-7-yl)propanamide
(335 mg, 0.47 mmol) was dissolved in DCM (3.5 mL), cooled with an icebath and TFA
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3H), 3.76 - 3.89 (m, 1H), 6.97 (t, 1H), 7.27 (d, 1H), 7.40 (t, 1H), 7.51 - 7.59 (m, 1H), 8.00
(s, 1H), 8.14 (d, 1H), 8.23 - 8.36 (m, 2H), 9.16 (s, 1H), 9.58 (s, 1H), 11.37 (s, 1H). m/z
(ES+), [M+H]" = 580.4.

Example 49
(R)-2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(5-fluoro-2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamide

(R)-2-((R)-2,4-dimethylpiperazin-1-yl)propanoic acid dihydrochloride, Intermediate 27
(573 mg, 2.21 mmol) and CDI (275 mg, 1.70 mmol) were stirred in DMF (2 mL) at room
temperature for 1 h (gas evolution). 3-(5-fluoro-2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-amine, Intermediate 18 (816
mg, 1.47 mmol) dissolved in DMF (2 mL) was added and the reaction stirred at 50 °C for 5
h. The reaction was diluted with DCM (25 mL) and 5% Na.COs (aq) (25 mL), shaken and
the phases separated. The aqueous phase was extracted with DCM (2x25 mL). The
combined organic phases dried with a phase separator and concentrated in vacuo. The
residue purified twice by preparative HPLC on a XBridge C18 column (10 pm, 250x50
mm) using a gradient of 15 — 65 % acetonitrile in H2O/ACN/NH3z 95/5/0.2 buffer over 20
minutes with a flow of 100 mL/min. The compounds were detected by UV at 235 nm. The
product was lyophilized to afford (R)-2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(5-fluoro-2-
((2-fluoro-3-(methylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamide,
Example 49 (234 mg, 32 %) as a white solid.

'H NMR (500 MHz, DMSO-dg) & 1.11 (d, 3H), 1.16 (d, 3H), 2.02 (t, 1H), 2.1 - 2.23 (m,
4H), 2.42 - 2.54 (m, 1H), 2.54 - 2.67 (m, 3H), 2.67 - 2.78 (m, 1H), 3.25 - 3.36 (M, 3H),
3.77 - 3.88 (m, 1H), 7.03 (t, 1H), 7.28 (d, 1H), 7.46 (t, 1H), 7.57 - 7.68 (m, 1H), 8.15 - 8.24
(m, 2H), 8.29 (d, 1H), 8.43 (d, 1H), 9.45 (s, 1H), 9.63 (s, 1H), 11.55 (s, 1H). m/z (ES+),
[M+H]* = 584.3.

Example 50

(S)-2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)butanamide
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3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-
amine, Intermediate 11 (387 mg, 0.94 mmol) and 2-((R)-2,4-dimethylpiperazin-1-
yl)butanoic acid dihydrochloride, Intermediate 46 (300 mg, 1.10 mmol) were
suspensioned in anhydrous DCM (25 mL) and pyridine (0.3 mL, 3.71 mmol) added. The
mixture was cooled to 0 °C in an icebath and T3P (1.5 mL, 2.52 mmol) added drop wise.
The icebath was removed and the reaction mixture was stirred at 23 °C for 20 min. The
reaction mixture was quenched with sat. NaHCO3 (20 mL) and stirred at 23 °C for 30 min.
The organic layer was separated and the aqueous phase was extracted with DCM (2x20
mL). The combined organic phase was filtered through a phase separator and evaporated in
vacuo. The residue was purified by preparative HPLC in two injections on a XBridge C18
column (10 um, 250x50 mm) using a gradient of 20 — 70 % acetonitrile in H2O/ACN/NH3
95/5/0.2 buffer over 25 minutes with a flow of 100 mL/min. The compounds were detected
by UV at 269 nm. The first eluting isomer was collected and lyophilized to afford (S)-2-
((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)butanamide, Example 50 (205 mg, 37 %).

'H NMR (500 MHz, DMSO-ds) § 0.97 (t, 3H), 1.10 (d, 3H), 1.65 - 1.77 (m, 2H), 1.77 -
1.87 (m, 1H), 1.91 - 2.01 (m, 1H), 2.11 (s, 3H), 2.40 (s, 3H), 2.55 - 2.67 (m, 2H), 2.67 -
2.77 (m, 1H), 2.81 - 2.94 (m, 2H), 3.25 (s, 3H), 3.55 (t, 1H), 6.97 (t, 1H), 7.40 (t, 1H), 7.47
(d, 1H), 7.5 - 7.58 (m, 1H), 8.05 (d, 1H), 8.12 (d, 1H), 8.24 - 8.34 (m, 2H), 9.17 (s, 1H),
9.62 (s, 1H), 11.20 (s, 1H).

m/z (ES+), [M+H]" =594.4.

Example 51
(R)-2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)butanamide

The second eluting isomer from the reaction of Example 50 was collected and lyophilized
to afford (R)-2-((R)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-
(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-yl)butanamide,
Example 51 (210 mg, 38 %).

'H NMR (500 MHz, DMSO-ds) § 0.95 (t, 3H), 1.13 (d, 3H), 1.57 - 1.69 (m, 1H), 1.72 -
1.86 (m, 1H), 2.00 - 2.09 (m, 1H), 2.09 - 2.23 (m, 4H), 2.38 - 2.58 (m, 6H), 2.72 - 2.81 (m,
1H), 2.81 - 2.91 (m, 1H), 3.25 (s, 3H), 3.44 - 3.53 (m, 1H), 6.98 (t, 1H), 7.35 - 7.45 (m,

2H), 7.51 - 7.6 (m, 1H), 8.03 (d, 1H), 8.13 (d, 1H), 8.24 - 8.36 (m, 2H), 9.16 (s, 1H), 9.61
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Step 1

3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-amine, Intermediate 20 (210 mg, 0.39 mmol)
and lithium 2-((S)-2,4-dimethylpiperazin-1-yl)propanoate, Intermediate 51 (97 mg, 0.44
mmol, ~84%wt) were suspensioned in DCM (10 mL) and pyridine (0.10 mL, 1.24 mmol)
added. The mixture was cooled to 0 °C and T3P (0.9 mL, 1.51 mmol, 50 % wt in EtOAC)
was added drop wise. The reaction mixture was stirred at 22 °C for 1 hour. Lithium 2-((S)-
2,4-dimethylpiperazin-1-yl)propanoate, Intermediate 51 (24 mg, 0.11 mmol) was added
followed by T3P (0.2 mL, 0.34 mmol) and the reaction mixture was stirred at 22 °C for 30
min. The reaction mixture was quenched with sat. NaHCO3 (20 mL) and stirred at 22 °C
for 15 min. The organic layer was separated and the aqueous layer was extracted with
DCM (2x10 mL). The combined organic phase was filtered through a phase separator and
concentrated in vacuo. The diastereoisomers were separated by chiral SFC on a CelluCoat
(5 pm, 250x30 mm) column using 32 % EtOH/DEA 100:0.5 in CO> at 120 bar and a flow
of 140 mL/min. The compounds were detected by UV at 220 nm. The first eluting isomer
was collected and evaporated in vacuo to afford 2-((S)-2,4-dimethylpiperazin-1-yl)-N-(3-
(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-yl)propanamide Isomer 1 (125 mg, 45 %, 99.9
% de).

'H NMR (500 MHz, DMSO-ds) & -0.09 (s, 9H), 0.77 - 0.89 (m, 1H), 0.92 - 1.17 (m, 4H),
1.25 (d, 3H), 1.81 - 1.95 (m, 1H), 2.13 (s, 3H), 2.22 - 2.34 (m, 1H), 2.39 (s, 3H), 2.43 -
2.62 (m, 3H), 2.67 - 2.86 (m, 2H), 3.07 - 3.65 (m, 6H), 5.72 (d, 1H), 5.87 (d, 1H), 7.05 (t,
1H), 7.35 - 7.48 (m, 2H), 7.51 - 7.6 (m, 1H), 8.15 (d, 1H), 8.19 (s, 1H), 8.23 - 8.31 (m,
1H), 8.31 - 8.41 (m, 1H), 9.23 (s, 1H), 9.86 (s, 1H).

Step 2
2-((S)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indol-7-yl)propanamide
Isomer 1 (123 mg, 0.17 mmol) was dissolved in anhydrous DCM (2 mL) and TFA (3 mL)
added. The reaction mixture was stirred at ambient temperature for 19 h. DCM (10 mL)
was added followed by NaHCO3 (10 mL) and MeOH (1 mL). The organic layer was
separated and the aqueous layer was extracted with a mixture of DCM/MeOH 5:1 (2x6

mL). The combined organic phase was filtered through a phase separator and concentrated
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Isomer 2 (118 mg, 0.17 mmol) was dissolved in anhydrous DCM (2 mL) and TFA (3 mL)
was added. The reaction mixture was stirred at ambient temperature for 19 hours. DCM (10
mL) was added followed by NaHCOs3 (10 mL) and MeOH (1 mL). The organic layer was
separated and the aqueous layer was extracted with a mixture of DCM/MeOH 5:1 (2x6 mL ).
The combined organic phase was filtered through a phase separator and concentrated in
vacuo. The residue was purified by preparative HPLC on a XBridge C18 column (10 pm,
250x19 mm) using a gradient of 20 — 80 % acetonitrile in H.O/ACN/NH3 95/5/0.2 buffer
over 20 minutes with a flow of 19 mL/min. The compounds were detected by UV at 269 nm.
The product fractions were lyophilized to afford (S)-2-((S)-2,4-dimethylpiperazin-1-yl)-N-(3-
(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-
yl)propanamide, Example 59 (74 mg, 77 %) as a white solid.

'H NMR (500 MHz, DMSO-dg) & 1.12 (d, 3H), 1.16 (d, 3H), 2.02 (t, 1H), 2.15 (s, 3H), 2.16 -
2.22 (m, 1H), 2.40 (s, 3H), 2.43 - 2.48 (m, 1H), 2.54 - 2.66 (m, 3H), 2.67 - 2.77 (m, 1H), 3.25
(s, 3H), 3.76 - 3.88 (m, 1H), 6.97 (t, 1H), 7.27 (d, 1H), 7.40 (t, 1H), 7.51 - 7.59 (m, 1H), 8.00
(s, 1H), 8.14 (d, 1H), 8.26 - 8.34 (m, 2H), 9.16 (s, 1H), 9.58 (s, 1H), 11.36 (s, 1H).

m/z (ES+), [M+H]" = 580.5.

Example 60

(R)-2-((S)-2,4-dimethylpiperazin-1-yl)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-
5-methylpyrimidin-4-yl)-1H-indol-7-yl)butanamide

Step 1

Lithium 2-((S)-2,4-dimethylpiperazin-1-yl)butanoate, Intermediate 52 (104 mg, 0.52 mmol)
and 3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-indol-7-amine, Intermediate 20 (210 mg, 0.39 mmol)
were dissolved in DCM (10 mL) and pyridine (0.1 mL, 1.24 mmol) added followed by T3P
(1.0 mL, 1.68 mmol). The reaction mixture was stirred at 22 °C overnight. The reaction
mixture was quenched with NaHCOs3 (15 mL) stirred for another 10 min and extracted with
DCM (3x7 mL). The combined organic phase was filtered through a phase separator and
concentrated in vacuo. The residue was purified by preparative HPLC on a XBridge C18
column (10 um, 250x50 mm) using a gradient of 20 — 80% acetonitrile in HoO/ACN/NH3
95/5/0.2 buffer over 20 minutes with a flow of 100 mL/min. The compound were detected
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2H), 7.50 - 7.59 (m, 1H), 8.03 (d, 1H), 8.13 (d, 1H), 8.25 - 8.37 (m, 2H), 9.16 (s, 1H), 9.62
(s, 1H), 11.33 (s, 1H).
m/z (ES+), [M+H]* = 594.5.

Example 62
(R)-3-ethoxy-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-
yl)-1H-indol-7-yl)-2-(4-methylpiperazin-1-yl)propanamide

DIPEA (688 ul, 3.94 mmol) was added in one portion to lithium (R)-3-ethoxy-2-(4-
methylpiperazin-1-yl)propanoate, Intermediate 63 (237 mg, 1.09 mmol) and 3-(2-((2-
fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-amine,
Intermediate 11 (180 mg, 0.44 mmol) in DCM (1 mL) at 0 °C . The resulting solution was
stirred at 0 °C for 10 min. Then 1-Propanephosphonic acid cyclic anhydride, T3P (835 mg,
1.31 mmol) was added dropwise at 0 °C. The solution was stirred at room temperature for
1 hour. The reaction mixture was diluted with DCM (50 mL), washed with saturated
NaHCO3 (2x50 mL) and brine (2x50 mL). The organic layer was dried over Na>SOg,
filtered and evaporated in vacuo. The residue was purified by preparative TLC using
DCM/MeOH 20:1 as eluent. The product (50 % ee) was purified by preparative chiral-
HPLC on a Chiralpak IA (20x250 mm, 5 um) using 20 % IPA in MTBE (0.1 % DEA) as
eluent with a flow of 20 mL/min over 19 min. The product was detected using the
wavelength of 254 and 220 nm. The major isomer was collected to afford (R)-3-ethoxy-N-
(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-yl)-1H-indol-7-
yl)-2-(4-methylpiperazin-1-yl)propanamide, Example 62 (40 mg, 15 %, 99.7 % ee) as a
white solid.

'H NMR (300 MHz, CDs0D) & 1.21 (t, 3H), 2.33 (s, 3H), 2.42 (s, 6H), 2.50 - 2.73 (m,
4H), 2.74 - 3.02 (m, 2H), 3.15 (s, 3H), 3.45 - 3.65 (m, 3H), 3.86 (dd, 1H), 3.97 (dd, 1H),
7.02 (t, 1H), 7.13 (d, 2H), 7.31 (t, 1H), 7.49 - 7.63 (m, 1H), 7.90 (s, 1H), 8.10 (d, 1H), 8.25
(s, 1H), 8.47 - 8.52 (m, 1H). 1°F NMR (282 MHz, CD30D) § -125.71. m/z (ES+), [M+H]"
=610.

Example 63
(R)-3-ethoxy-N-(3-(5-fluoro-2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)pyrimidin-4-
yD)-1H-indol-7-yl)-2-(4-methylpiperazin-1-yl)propanamide
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The procedure described above for Example 62 was repeated using intermediates 18 and
63 to give Example 63 (80 mg, 24 %, 97.9 % ee) as a white solid.

Purified by preparative chiral-HPLC on a ChiralPak-AD-H-SL002, (20x250 mm) using 50
% IPA in hexane (0.1 % DEA) and a flow of 14 mL/min over 56 min. The compound was
detected using 254 and 220 nm. The major isomer were evaporated in vacuo.

'H NMR (300 MHz, CD30D) & 1.21 (t, 3H), 2.32 (s, 3H), 2.45 - 2.72 (m, 4H), 2.73 - 3.02
(m, 4H), 3.21 (s, 3H), 3.44 - 3.66 (m, 3H), 3.78 - 4.04 (m, 2H), 7.00 - 7.21 (m, 2H), 7.42 (t,
1H), 7.58 - 7.73 (t, 1H), 8.16 (s, 1H), 8.23 - 8.37 (m, 2H), 8.42 (t, 1H).

Exchangeable protons not observed °F NMR (282 MHz, CDs0D) § -149.01, -124.61

m/z (ES+), [M+H]" = 614.

Example 64
(R)-3-(benzyloxy)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-methylpiperazin-1-yl)propanamide

Step 1

Sodium 3-(benzyloxy)-2-(4-methylpiperazin-1-yl)propanoate, Intermediate 64 (317 mg,
0.93 mmol) and 3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-methylpyrimidin-4-
yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indol-7-amine, Intermediate 20 (448 mg,
0.83 mmol) were suspended in ethyl acetate (20 mL) and pyridine (0.25 mL, 3.09 mmol)
was added. The reaction mixture was cooled to 0 °C and T3P (1.0 mL, 1.68 mmol, 50% wt
in ethyl acetate) was added drop wise. The reaction mixture was stirred at 0 °C for 10 min
and then at 22 °C for 14 h. The reaction mixture was cooled to 0°C, T3P (1.0 mL, 1.68
mmol) added drop wise and stirring continued at 22 °C for 3 h. The reaction mixture was
cooled again to 0°C, T3P (0.5 mL, 0.84 mmol) added drop wise and stirring at 22 °C for 2
h. The reaction mixture was cooled again to 0 °C, T3P (0.5 mL, 0.84 mmol) added drop
wise and stirring continued at 22 °C for 16 h. Water (5 mL) was added and the mixture was
stirred at 22 °C for 30 min. NaHSO4 (20 mL) was added followed by DCM (10 mL) and
the phases separated. The aqueous phase was extracted with DCM (2x10 mL). The
combined organic phase was dried over Na2SOs, filtered and concentrated in vacuo to
afford 3-(benzyloxy)-N-(3-(2-((2-fluoro-3-(methylsulfonyl)phenyl)amino)-5-
methylpyrimidin-4-yl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indol-7-yl)-2-(4-
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