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4-Chloro—Nmethyl-1/pyrrolol2,3-blpyridine-5-carboxamide (23) 4.

4-chloro-1Hpyrrolol[2,3-blpyridine-5-carboxylic acid (leq)®} CDI (1.05 eq)E A 7]A] %7 dlol A=
4 DMF 20 mLell Z7Fstich, WhEESHE o (A7 B 728 &xolA witEltl. Methylamine (5 eq) S E3E
of AR Arlet, A7 ERFEE ALl 1A B wREAT. W Sl IewUEH o8 ah,
DIF Ul 342 28718 AHgste] AAsG. A3 SR Y opAHES Wil AAEL ol
Q, olutE: AAS Y8 B2 Mol olahat ¥ WA 1A MRS ATHEE: 86.5%). H MR (400 MHz,
DMSO-ds) & 12.15 (s, 1H), 8.37 (q, J = 4.7 Hz, 1), 8.24 (s, 1), 7.65 (d, J = 3.5 Hz, 1H), 6.56 (d,
J=3.4Hz, 1H), 2.80 (d, J = 4.6 Hz, 3H); C NMR (100 MHz, Chloroform-d) & 168.85, 149.42, 143.10,
134.32, 128.48, 124.54, 120.69, 100.59, 26.93; MS (ESI, m/z) calculated for CHCINGO [M+HI 209.04,

found 210.00.

Qb s A

Boc-H.5¥H o}yl 25-28%} 54a-b (2 eq) €% (NMP (2 mL))ell DIEA (2 eq)®} chloro-Mmethyl-1Hpyrrolo[2,3-
blpyridine-5-carboxamide (1.0 mmol)E H7}3taL, HFSE3LE-L 180 CollA] mlol|a 2 do]H. FA} fo] Wty
Ak, 27 EFELS o YA, dE olAHoER gAHE $F HO, brine & AlFF I, MgSO,22

ZHAF. A7 ZEIELS silica gel flash chromatography (dichloromethane:MeOH = 10:1 elution)ol <]3f
ﬁﬂﬂﬂ A AAHES AT, Dioxane (2 mL)AFS 4 N HC1S MeOHANo] 3}stE 25-283) 54a-b &-Mo]
F3ES Boc 2R T3 s17] Y&, 2413 FQF A2olA wtEloj AT, AHES FU1AQ HAG

4-((trans—3-Fluoropiperidin-4-yl)amino)-Mmethyl-1Fpyrrolol[2,3-b]lpyridine-5-carboxamide hydrochloride
(29).

ubAel A Aol wel FAe HFES FAHSAT. F&: 26.1% H NIR (400 Miz, Methanol-dy) & 8.46
(s, 1), 7.40 (d, J = 3.7 Hz, 1), 7.01 (d, J = 3.7 Hz, 1), 5.17-5.06 (m, 1), 5.04-4.94 (m, 1H),
3.63-3.57 (m, 2H), 2.93 (s, 3H), 2.61-2.49 (m, 2H), 2.17-2.06 (m, 2); C NMR (100 Mz, Methanol-d,)
5 169.32, 154.26, 139.88, 135.89, 125.50, 108.37, 106.48, 105.19, 87.31 (d, Jor =181.0 Hz), 51.81 (d,
Jor = 23.8 Hz), 44.84 (d, Jop = 26.3 Hz), 41.59, 26.80, 26.24; MS (ESI, m/z) calculated for CiigFN:O

[M+H] 292.16 found 292.10.
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4-((cis—3-Fluoropiperidin—4-yl)amino)-NMmethyl-1Fpyrrolol[2,3-blpyridine-5-carboxamide  hydrochloride
(30).
Jutel A} Aol wel Al HFES FASAT. S8 78.8% H MR (400 MHz, DMSO-ds) & 11.52 (s,

1H), 9.59 (d, J = 8.7 Hz, 1H), 8.31 (s, 1H), 8.23 (d, J =4.4 Hz, 1H), 7.16 (d, J = 3.5 Hz, 1H), 6.53
(d, J=3.6 Hz, 1H), 4.71 (d, J = 50.5 Hz, 1H), 4.34-4.14 (m, 1H), 3.12 (t, J = 11.4 Hz, 1H), 2.90 (d,
J=14.9 Hz, 1H), 2.84-2.76 (m, 1H), 2.74 (d, J = 4.4 Hz, 3H), 2.65 (t, J = 12.0 Hz, 1H), 1.86-1.75

(m, 1H), 1.67-1.51 (m, 2H); 13C NMR (100 MHz, DMSO-ds) & 170.02, 150.34, 148.53, 144.51, 122.04,

104.62, 103.13, 101.54, 88.88 (d, Jes = 173.6 Hz), 51.71 (d, Jor = 18.1 Hz), 48.23 (d, Jev = 20.5 Hz),

29.62, 28.05, 26.09; MS (ESI, m/z) calculated for Ci4Hi9FN5O [M+H]+ 292.16 found 292.10.

4-((3,3-Difluoropiperidin-4-yl)amino)-Nmethyl-1/#pyrrolo[2,3-blpyridine-5-carboxamide  hydrochloride
(31).

dulgel Azl Aol wel ¥Al SFES YT, F8:89.1% H NR (400 MHz, Chloroform-d) & 12.09
(s, 1H), 8.93 (s, 1H), 8.54 (d, J = 4.7 Hz, 1H), 7.38 (d, J = 3.6 Hz, 1H), 6.63 (d, J = 3.6 Hz, 1H),
3.92-3.82 (m, 1H), 3.59-3.51 (m, 1H), 3.49 (s, 3H), 3.31 (t, J = 11.0 Hz, 1H), 3.27-3.16 (m, 1H), 3.03

(d, J=4.8 Hz, 31, 2.20-2.10 (m, 1H), 1.78-1.69 (m, 1H), 1.46 (d, J = 6.5 Hz, 1H); C NMR (100 MHz,
Chloroform-d) & 167.37, 151.57, 149.10, 146.45, 125.61, 122.48(t, Jor = 244.4 Hz), 116.47, 114.41,

100.57, 55.10 (dd, Jer = 31.5, 26.4 Hz), 52.38 (t, Joy = 22.8 Hz), 51.17, 31.20, 26.33; MS (ESI, m/z)

calculated for CullsFaNsO [M+H]+ 310.15 found 310.15.

MMethyl-4-((cis—2-methylpiperidin-4-yl)amino)-1HKpyrrolol[2,3-blpyridine-5-carboxamide  hydrochloride
(32).

AukAol Ax} Aol we mAlC HFES FASATH. FE: 37.6%  H MR (400 Miz, Deuterium Oxide) &
8.10 (d, J = 0.9 Hz, 1), 7.19 (dd, J = 3.7, 0.8 Hz, 1H), 6.51 (dd, J = 3.8, 0.9 Hz, 1H), 4.43-4.37
(m, 1), 3.51-3.41 (m, 1H), 3.42-3.35 (m, 1H), 3.23-3.11 (m, 1H), 2.90 (d, J = 0.8 Hz, 3H), 2.15-2.00
(m, 2H), 1.99-1.88 (m, 1), 1.48-1.43 (m, 1), 1.35 (d, J = 6.5 Hz, 3H); C MR (100 MHz, Deuterium
Oxide) & 171.4, 148.6, 148.5, 143.5, 122.4, 104.9, 103.1, 101.7, 47.6, 44.2, 39.0, 34.6, 27.5, 26.7,

26.0; HRMS (ESI, m/z) calculated for CisHoNsO [M+H]+ 288.1819 found 288.1821.

dutd dx B

2,2-dimethylpiperidin-4-one (1.3 mmol) &<} (DMF (5 mL))°ll KyCO; (5.2 mmol)¥} o2 W@ H=EZulo]l= (2.6
mol)E H7Fetal whE EFES 80 CTollAl 12413+ o] Zoh. Wk ZES DCM (40 mL)ol A% F
0, brinel@ A=, MgSO0.2 HAZXFHAT. A7) EFEL silica gel flash chromatography (30% Ethyl
acetate in Hexane elution)o] o8] AAFH o)A FAel AWAHE 37-395 5313}, 37-39 S7HAS 71H 7]
obl X8-S afl, 37-39 (1 eq) &N (=L 10 mL)o] ammonium acetate (10 eq)®t 4A molecular sieve
A7Fstar 1A)7F BoF ki), WkS E3Eo) sodium cyanoborohydride (2 eq)S 73} Ao A 124]
ol F7} wwredt. AV EFELS DM (40 mL)ol 3AE FH H0, brinel @ A= aL, MgS0,0.2 AZY

_4

O
HFo X
a1

ﬁi i 1o

ATk, *L7] E3E2 silica gel flash chromatography (dichloromethane:methanol = 10:1 elution)el ]3] A
Aol A ofnl AAHE 40-425 F533AT
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1-Benzyl-2,2-dimethylpiperidin-4-one (37).
oJukH el Ax Bol wel wAC BB SASATE. 80 41.4% H NMR (400 Mz, Chloroform-d) & 7.39
(d, J=7.1Hz, 20), 7.33 (t, J=7.4Hz, 20), 7.25 (t, J=7.2 Hz, 1H), 3.63 (s, 2H), 2.76 (t, J =

6.3 Hz, 2H), 2.39 (s, 2H), 2.36-2.28 (m, 2H), 1.19 (s, 6H); 13C NMR (100 MHz, Chloroform-d) & 210.35,
140.46, 128.43, 128.40, 127.01, 57.79, 55.61, 52.92, 46.29, 41.62, 24.07; MS (ESI, m/z) calculated for

CulooNO [MHH]' 218.15 found 218.10.

1-(3-Chlorobenzyl)-2,2-dimethylpiperidin-4-one (38).
oukA el Az} Bol wa} mAlS TS FASATH. 8 45.6% H NR (400 MHiz, Chloroform-d) & 7.43-
7.40 (m, 1H), 7.27-7.21 (m, 3H), 3.61 (s, 2H), 2.75 (t, J = 6.3 Hz, 2H), 2.39 (s, 2H), 2.34 (dd, J =

6.4, 1.4 Hz, 2H), 1.18 (s, 6H); C NMR (100 MHz, Chloroform-d) & 210.02, 142.80, 134.45, 129.68,
128.32, 127.23, 126.47, 57.84, 55.55, 52.58, 46.51, 41.59, 24.09; MS (ESI, m/z) calculated for

CullCINO [M+H]™ 252.12 found 252.05.

1-(4-Chlorobenzyl)-2,2-dimethylpiperidin-4-one (39).

Jutel Azl ol wel ®Ale] FFES AT, & 54.5% H MR (400 MHz, Chloroform-d) & 7.35-
7.97 (m, 4H), 3.59 (s, 2H), 2.73 (t, J = 6.3 Hz, 2H), 2.38 (s, 2H). 2.36-2.29 (m, 2H), 1.18 (s, 6H);
“C NMR (100 MHz, Chloroform-d) & 210.03, 139.02, 132.63, 129.67, 128.57, 57.81, 55.56, 52.33, 46.34,

41.58, 24.08; MS (ESI, m/z) calculated for Cu;sCINO [M+H]+ 252.12 found 252.05.

1-Benzyl-2,2-dimethylpiperidin-4-amine (40).

dutdel Azt Bol| wel wAle] SIS AT, S8 85.8% H MR (400 MHz, Methanol-di) & 7.33-

7.22 (m, 4H), 7.19 (t, J = 7.1 Hz, 1H), 3.49 (dd, J = 435.5, 13.5 Hz, 2H), 2.88-2.77 (m, 1H), 2.61-
2.50 (m, 1H), 2.35-2.23 (m, 1H), 1.74-1.59 (m, 2H), 1.33 (t, J = 12.2 Hz, 1H), 1.27 (d, J = 3.6 Hz,

3H), 1.23-1.11 (m, 1), 1.06 (s, 3H); C NMR (100 MHz, Methanol-d,) & 141.75. 129.97, 129.13, 127.74,

55.37, 54.73, 50.65, 47.02, 46.60, 36.70, 31.21, 16.36; MS (ESI, m/z) calculated for CiHssN, [M+H]+

219.19 found 219.15.

1-(3-Chlorobenzyl)-2,2-dimethylpiperidin-4—-amine (41).

oukAel A} B wEl mAe TR FAAT. & 98.0% H MR (400 MHz, Methanol-d,) & 7.37

(s, 1H), 7.28-7.23 (m, 2H), 7.23-7.19 (m, 1H), 3.51 (dd, J = 422.1, 14.1 Hz, 2H), 2.90-2.81 (m, 1H),
2.58-2.49 (m, 1H), 2.40-2.30 (m, 1H), 1.78-1.71 (m, 1H), 1.71-1.65 (m, 1H), 1.35 (t, J = 12.2 Hz, 1H),

1.26 (d, J = 2.9 Hz, 3H), 1.23-1.16 (m, 1H), 1.07 (s, 3H): "C NMR (100 MHz, Methanol-d,) & 144.78,
135.13, 130.61, 129.45, 128.00, 127.75, 55.30, 54.17. 50.67, 47.23, 46.61, 36.81, 31.26, 16.44; MS
(ESI, m/z) calculated for CyHuCIN, [M+H]+ 253.15 found 253.10.
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1-(4-Chlorobenzyl)-2,2-dimethylpiperidin-4—-amine (42).

Juldel Az} Boll wel ®Al SES AT, 48 93.9%; H MR (400 MHz, Methanol-dy) & 7.28
(q. J = 8.7 Hz, 4H), 3.47 (dd, J = 418.1, 13.9 Hz, 2H), 2.89-2.78 (m, 1H), 2.56-2.43 (m, 1H), 2.33-
2.24 (m, 1), 1.76-1.61 (m, 2I), 1.36-1.27 (m, 1), 1.24 (s, 3H), 1.21-1.10 (m, 1), 1.05 (s, 30); 'C
MR (101 MHz, Methanol-dy) & 140.91, 133.26, 131.22, 129.16, 55.29. 53.92, 50.62, 47.08, 46.59,

36.74, 31.25, 16.39; MS (ESI, m/z) calculated for Ci4HsCIN, [M+H]+ 253.15 found 253.10.

adutd "z} C

Boc-2H 33l F7HA] 29-32 2 &g slol= g (DCM (5 mL))ol triethylamine (1 eq), acetic acid (1.5
eq), sodium triacetoxyborohydride (2 eq)E H7}star 60 CollA 12417k o)At wwrslitt. A3 E3E&
NallCO; =g o 7 AZstar, od oA o]Ed 343 5, 0,0, brine® &=L, MgS0,02 HA=2EU.
A7) £3E2 silica gel flash chromatography (dichloromethane:methanol = 10:1 elution)ol] & &A= o]
A BAY AAE 43-49, 56a-bS F53FIT}.

4-((trans—1-Benzyl-3-f luoropiperidin-4-yl)amino)-Nmethyl-1#pyrrolol[2, 3-blpyridine-5-carboxamide
(43a).

Qubgel Az} Col wal EAle] HHEe AT, &0 55.8%; H MR (400 Miz, Chloroform-d) & 11.20
(s, 1), 9.36 (d, J = 8.2 Hz, 1H), 8.25 (d, J = 3.8 Hz, 1H), 7.34 (s, 1H), 7.33 (s, 2H), 7.32-7.23 (m,
9H), 7.05 (d, J = 3.6 Hz, 1), 6.59 (d, J = 3.5 Hz, 1H), 6.31-6.17 (m, 1H), 4.78-4.54 (m, 1H), 4.32-
4.17 (m, 1H), 3.60 (s, 2H), 3.11-3.04 (m, 1H), 2.98 (d, J = 4.7 Hz, 3H), 2.80-2.71 (m, 1H), 2.54-2.42
(m, 1), 2.37 (t, J = 9.5 Hz, 1H), 2.31-2.22 (m, 1H), 1.80-1.67 (m, 1H); C NMR (100 MHz, Chloroform-
d) & 170.82, 150.67, 150.25, 143.38, 137.82, 128.98, 128.36, 127.27, 121.42, 105.41, 103.95, 102.48,
90.63 (d, Jer = 180.1 Hz), 62.42, 55.43 (d, Jox = 23.6 Hz), 53.96 (d, Jex = 23.0 Hz), 50.46, 30.17,

26.66; HRMS (ESI, m/z) calculated CsHysFN:O [M+H]+ 382.2038 found 382.2041.

4-((trans—1-(4-Chlorobenzyl )-3-f luoropiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (43b).

QubAel Aa} col wal ®Ale] TS WA, &0 65.6%; H MR (400 Miz, Chloroform-d) & 11.37
(s, 1), 9.38 (d, J = 8.2 Hz, 1), 8.25 (d, J = 4.1 Hz, 1H), 7.34-7.21 (m, 4H), 7.04 (d, J = 3.1 Hz,
M), 6.57 (d, J = 3.4 Hz, 1), 6.30 (s, 1), 4.74-4.55 (m, 1H), 4.32-4.19 (m, 1H), 3.55 (s, 2H), 3.02
(d, J=14.5 Hz, 1), 2.98 (d, J = 4.7 Hz, 3H), 2.75-2.67 (m, 1), 2.56-2.43 (m, 1H), 2.37 (t, J = 9.0

Hz, 1H), 2.33-2.21 (m, 1H), 1.81-1.67 (m, 1H); 13C NMR (100 MHz, Chloroform-d) & 170.78, 150.23,
143.23, 143.16, 136.40, 132.97, 130.19, 128.52, 121.54, 105.43, 103.91, 102.37, 90.37 (d, Jey = 179.6

Hz), 61.59, 55.22 (d, Jer = 23.8 Hz), 53.61 (d, Jor = 24.1 Hz), 50.23, 29.95, 26.66; HRMS (ESI, m/z)

calculated for CyHosCIEN50, [M+H]+ 416.1648 found 416.1651.

4-((trans—1-(3-Methoxybenzyl )-3-f luoropiperidin-4-yl)amino)-Mmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (43c).
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ubAel Aa} col wel ®Ale] TS WA, &0 61.3% H MR (400 Miz, Chloroform-d) & 11.40
(s, ), 9.36 (d, J = 8.2 Hz, 1H), 8.24 (d, J = 5.6 Hz, 1H), 7.28-7.17 (m, 1H), 7.08-6.96 (m, 1H),
6.94-6.87 (m, 2), 6.81 (dd, J = 8.9, 1.8 Hz, 1), 6.56 (d, J = 3.0 Hz, 1), 6.30 (s, 1H), 4.77-4.55
(m, 1H), 4.34-4.15 (m, 1H), 3.81 (s, 3M), 3.57 (s, 2H), 3.10 (td, J = 15.5, 13.4, 6.8 Hz, 1H), 2.97
(d, J=4.7Hz, 30), 2.82-2.75 (n, 1H), 2.47 (q, J=7.1 Hz, 1), 2.35 (t, J = 9.5 Hz, 1), 2.26 (d, J
= 5.3 Hz, 1H), 1.85-1.68 (m, 1H); C NMR (100 MHz, Chloroform-d) & 170.79, 159.75, 150.30, 143.17,
143.02, 139.55, 129.31, 121.50, 121.23, 114.21, 112.85, 105.42, 103.94, 102.41, 90.68 (d, Jer = 180.1

Hz), 62.31, 55.50 (d, Jer = 24.1 Hz), 55.23, 54.16 (d, Jer = 22.8 Hz), 50.53, 30.27, 26.65; HRMS

(ESI, m/z) calculated for CyHoFNsO, [M+H]+ 412.2143 found 412.2139.

4-((trans—1-(4-Methoxybenzyl )-3-f luoropiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (43d).

AwrAel A} Col wheb wAl) S-S FASUTH &1 69.26 H MR (400 Mz, Chloroform-d) & 11.23
(s, 1), 9.35 (d, J = 8.2 Hz, 1), 8.24 (d, J = 4.1 Hz, 1H), 7.23 (d, J = 8.5 Hz, 2H), 7.06-6.97 (m,
M), 6.87 (d, J = 8.6 Hz, 2H), 6.56 (d, J = 3.2 Hz, 1H), 6.34 (s, 1H), 4.74-4.54 (m, 1H), 4.26-4.08
(m, 1H), 3.80 (s, 31), 3.53 (s, 2H), 3.07 (d, J=5.1Hz, 1), 2.97 (d, J = 4.7 Hz, 3H), 2.79-2.69 (m,
1H), 2.44 (d, J = 10.5 Hz, 1H), 2.33 (t, J = 9.4 Hz, 1H), 2.29-2.19 (m, 1H), 1.79-1.66 (m, 1H); C NMR
(100 Miz, Chloroform-d) & 170.78, 150.23, 143.23, 143.16, 136.40, 132.97, 130.19, 128.52, 121.54,
105.43, 103.91, 102.37, 90.37 (d, Joy = 178.4 Hz), 61.59, 60.43, 55.22 (d, Jor = 23.1 Hz), 53.61 (d,

Jor = 17.6 Hz), 50.23, 29.95, 26.66; HRMS (ESI, m/z) calculated for CollyFNsO [M+H]+ 412.2143 found

412.2146.

4-((trans—1-(3-Cyanobenzyl )-3-f luoropiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (43e).

ubAel Aa} col wel EAle] TS WA, F&: 59.1% H MR (400 Miz, Chloroform-d) & 11.19
(s, 1), 9.42 (d, J = 8.2 Hz, 1H), 8.27 (s, 1), 7.64 (s, 1), 7.62-7.52 (m, 2H), 7.44 (t, J = 7.7 Hz,
1), 7.09 (d, J = 3.6 Hz, 1H), 6.60 (d, J = 3.7 Hz, 1H), 6.28 (d, J = 4.7 Hz, 1H), 4.78-4.55 (m, 1H),
4.34-4.25 (m, 1), 3.61 (s, 20), 2.99 (d, J = 4.7 Hz, 3H), 3.03-2.90 (m, 1H), 2.71 (s, 1H), 2.61-2.50
(m, 1), 2.43 (t, J = 8.7 Hz, 1H), 2.36-2.25 (m, 1H), 1.84-1.73 (m, 1H); C NMR (100 MHz, Chloroform-
d & 170.91, 150.79, 150.25, 143.52, 139.82, 133.28, 132.32, 131.17, 129.34, 121.68, 119.00, 112.60,
105.55, 104.04, 102.48, 90.09 (d, Jer = 180.0 Hz), 60.53, 55.14 (d, Jer = 22.5 Hz), 53.19 (d, Jer =

18.6 Hz), 50.16, 29.81, 26.78; HRMS (ESI, m/z) calculated for CyHouFNgO [M+H]+ 407.1990 found 407.1995.

4-((trans—1-(4-Cyanobenzyl )-3-f luoropiperidin-4-y1)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (43f).

ubAel Az Col wel ¥Ae SRS FASATE. & 55.8% H MR (400 Miz, Chloroform-d) & 11.40
(s, 1), 9.43 (d, J = 8.2 Hz, 1), 8.27 (s, 1), 7.62 (d, J = 8.2 Hz, 2H), 7.45 (d, J = 8.1 Hz, 2H),
7.07 (d, J=3.51Hz, 1), 6.58 (d, J = 3.4 Hz, 1), 6.32 (s, 1), 4.79-4.54 (m, 1H), 4.28 (d, J = 4.8
Hz, 1), 3.63 (s, 2l), 3.10-2.91 (m, 1), 2.99 (d, J = 4.7 Hz, 3H), 2.70 (s, 1), 2.61-2.49 (m, 1H),
2.42 (t, J = 8.7 Wz, 1), 2.37-2.23 (m, 1), 1.84-1.70 (m, 1H); C NMR (100 MHz, Chloroform-d) &
170.88, 150.61, 150.28, 143.88, 143.33, 132.35, 129.37, 121.75, 119.02, 111.19, 105.56, 103.99,
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102.40, 90.12 (d, Jer = 179.6 Hz), 61.86, 55.19 (d, Jor = 23.6 Hz), 53.17 (d, Jer = 25.0 Hz), 50.24,

29.80, 26.77; HRMS (ESI, m/z) calculated for CollsFNsO [M+H]+ 407.1990 found 407.1996.

4-((cis—1-Benzyl-3-fluoropiperidin-4-y1)amino)-Nmethyl-1Fpyrrolol2,3-blpyridine-5-carboxamide (44a).

ubAel Aa} col wel ®Ale] TS WA, F&: 26.06; H MR (400 Miz, Chloroform-d) & 10.99
(s, 1), 9.45 (d, J = 8.4 Hz, 1H), 8.25 (s, 1H), 7.37-7.31 (m, 4H), 7.29-7.26 (m, 1H), 7.07 (d, J =
3.6 Hz, M), 6.44 (d, J = 3.7 Hz, 1), 6.15 (d, J = 4.6 Hz, 1), 4.87 (d, J = 48.3 Hz, 1H), 4.33-4.05
(m, 1), 3.63 (s, 2H), 3.20 (s, 1H), 2.99 (d, J = 4.8 Hz, 30), 2.91 (d, J = 10.0 Hz, 1H), 2.54-2.37

(m, 1H), 2.32 (t, J = 10.6 Hz, 1H), 2.16-2.05 (m, 1H), 2.05-1.98 (m, 1H); 13C NMR (100 MHz, Chloroform-
d) & 170.82, 150.67, 150.25, 143.38, 137.82, 128.98, 128.36, 127.27, 121.42, 105.41, 103.95, 102.48,
88.25 (d, Jor = 180.1 Hz), 62.42, 55.13 (d, Jer = 22.2 Hz), 52.53 (d, Jer = 19.8 Hz), 50.46, 30.17,

26.66; HRMS (ESI, m/z) calculated CyHosFN5O [M+H]+ 382.2038 found 382.2040.

4-((cis—1-(3-Chlorobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H#pyrrolo[2,3-blpyridine-5-
carboxamide (44b).
Autel Az} Col wel mAle SFES FAAT. S8 35.1% H MR (400 Miz, DMSO-ds) & 12.32 (s,

1H), 10.42 (d, J = 8.6 Hz, 1H), 9.11 (s, 1H), 9.04 (d, J = 4.5 Hz, 1H), 8.22-8.14 (m, 2H), 8.14-8.04
(m, 2H), 7.96 (d, J = 2.1 Hz, 1H), 7.30 (d, J = 3.0 Hz, 1H), 5.64 (d, J = 49.5 Hz, 1H), 5.10-4.88 (m,
1), 4.37 (s, 2H), 3.86 (s, 1H), 3.58 (s, 1H), 3.54 (d, J = 4.3 Hz, 3H), 3.23 (d, J = 12.6 Hz, 1H),

3.12 (t, J =10.7 Hz, 1H), 2.60 (t. J = 10.7 Hz, 2H); "C NMR (100 MHz. DMSO-ds) & 169.97. 150.33,
148.69, 144.47. 140.85. 133.00, 130.12, 128.36, 127.36, 126.98, 122.14, 104.65, 103.23, 101.42, 88.59
(d, Jop = 177.1 Hz). 60.36, 54.58 (d, Joy = 17.6 Hz). 51.33 (d, Jop = 17.9 Hz), 50.14, 27.95, 26.09;

HRMS (ESI, m/z) calculated for CslsClFNsO [M+H]+ 416.1648 found 416.1648.

4-((cis—1-(4-Chlorobenzyl)-3-fluoropiperidin-4-yl)amino)-Nmethyl-1H#pyrrolo[2,3-blpyridine-5-
carboxamide (44c).
Jutel Az} Col wel mAl BFEL FASAT. S8 35.1% H MR (400 MHz, DMSO-ds) & 11.52 (s,

1), 9.63 (d, J = 8.7 Hz, 1H), 8.32 (s, 1H), 8.27-8.17 (m, 1H), 7.44-7.30 (m, 4H), 7.17 (dd, J = 3.4,
2.4 Hz, 1H), 6.51 (d, J = 2.1 Hz, 1H), 4.85 (d, J = 49.4 Hz, 1H), 4.29-4.14 (m, 1H), 3.55 (s, 2H),
3.05 (d, J=9.3Hz, 1), 2.81-2.77 (m, 1H), 2.75 (d, J = 4.4 Hz, 3H), 2.43 (d, J = 12.7 Hz, 1H), 2.31

(t, J=11.1 Hz, 1H), 1.90 (d, J = 9.1 Hz, 1H), 1.79 (q, J = 10.7 Hz, 1H); 13C NMR (100 MHz, DMSO-ds)
6 170.42, 150.78, 149.15, 144.92, 137.59, 131.97, 131.00, 128.64, 122.56, 105.08, 103.66, 101.86,
89.03 (d, Joy = 177.2 Hz), 60.77, 55.03 (d, Jor = 20.5 Hz), 51.82 (d, Jor = 17.6 Hz), 33.91, 28.37,

26.5; HRMS (ESI, m/z) calculated for CyHouCIFN5O [M+H]+ 416.1648 found 416.1648.

4-((cis—1-(4-Methoxybenzyl )-3—-fluoropiperidin-4-y1)amino)-N-methyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (44d).

1 /g]

1k, 4%t 50.3% H NMR (400 MHz, DMSO-dy) & 11.52 (s,

ol

ARkl A} Coll wet #Ale] Betes

o
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1), 9.62 (d, J = 8.7 Hz, 1H), 8.31 (s, 1H), 8.27-8.19 (m, 1H), 7.23 (d, J = 8.7 Hz, 2H), 7.16 (dd, J
= 3.3, 2.2 Hz, 1H), 6.95-6.83 (m, 2H), 6.49 (d, J = 2.5 Hz, 1H), 4.83 (d, J = 49.6 Hz, 1H), 4.26-4.09
(m, 1H), 3.74 (s, 3H), 3.48 (s, 2H), 3.04 (s, 1H), 2.82-2.77 (m, 1H), 2.74 (d, J = 4.4 Hz, 3H), 2.48-

2.31 (m, 1H), 2.26 (t, J = 10.8 Hz, 1H), 1.89 (d, J = 9.9 Hz, 1H), 1.76 (g, J = 10.9 Hz, 1H); 13C NMR
(100 MHz, DMF-d&;) & 169.97, 158.33, 150.32, 148.71, 144.47, 130.06, 129.74, 122.11, 113.59, 104.62,

103.19, 101.41, 88.62 (d, Jer = 177.0 Hz), 60.73, 54.99, 54.53 (d, Jey = 14.5 Hz), 51.48 (d, Jor =

17.5 Hz), 50.05, 27.95, 26.0; HRMS (ESI, m/z) calculated for CuHsFN5O, [M+H]+ 412.2143 found 412.2148.

4-((cis—1-(3-Cyanobenzyl)-3-f luoropiperidin-4-yl )amino)-Mmethyl-1Kpyrrolol2,3-blpyridine-5-
carboxamide (44e).
oukA el Azl Col wha} EAC SRS FASACH. S 49.1% H MR (400 MHz, DMSO-ds) & 11.52 (s.

1), 9.63 (d, J = 8.7 Hz, 1H), 8.32 (s, 1H), 8.24 (d, J = 4.5 Hz, 1H), 7.78-7.72 (m, 2H), 7.69 (d, J =
7.9 Hz, 1H), 7.57 (t, J=7.7Hz, 1), 7.17 (dd, J = 3.2, 2.2 Hz, 1H), 6.51 (d, J = 2.4 Hz, 1H), 4.86
(d, J=49.4 Hz, 1H), 4.30-4.14 (m, 1H), 3.63 (s, 2H), 3.06 (t, J = 9.3 Hz, 1H), 2.81-2.77 (m, 1H),
2.75 (d, J=4.4 Hz, 3H), 2.51 (dd, J = 35.7, 12.9 Hz, 1H), 2.34 (t, J = 10.6 Hz, 1H), 1.90 (d, J =

9.7 Hz, 1H), 1.80 (q. J = 10.7 Hz, 1H); C NMR (101 MHz. DMSO-d;) & 169.96, 150.32, 148.69, 144.46,
139.93, 133.64, 132.09, 130.90, 129.53, 122.13, 118.93, 111.24, 104.65, 103.24, 101.43, 83.58 (d. Jes
= 176.9 Hz). 60.02, 54.50 (d, Jer = 18.4 Hz), 51.28 (d, Jer = 17.9 Hz), 50.04, 27.91. 26.08; HRMS

(ESI, m/z) calculated for CoHxFNsO [M+H]+ 407.1990 found 407.1991.

4-((cis—1-(4-Cyanobenzyl )-3-f luoropiper idin-4-yl )amino)-Mmethyl-1Fpyrrolol[2,3-b]lpyridine-5-
carboxamide (44f).
Jutel "} Col wel mAl BFES FASAT. S8 31.9% H MR (400 MHz, DMSO-ds) & 11.52 (s,

1), 9.62 (d, J = 8.7 Hz, 1H), 8.31 (s, 1H), 8.24 (d, J =4.6 Hz, 1H), 7.82 (d, J = 8.3 Hz, 2H), 7.54
(d, J = 8.3 Hz, 2H), 7.17 (dd, J = 3.3, 2.4 Hz, 1H), 6.52-6.49 (m, 1H), 4.85 (d, J = 49.5 Hz, 1H),
4.29-4.14 (m, 1H), 3.66 (s, 2H), 3.06 (t, J = 9.3 Hz, 1H), 2.82-2.76 (m, 1H), 2.74 (d, J = 4.4 Hz,

3H), 2.60-2.42 (m, 1H), 2.35 (t, J = 10.4 Hz, 1H), 1.90 (d, J = 9.8 Hz, 1H), 1.85-1.71 (m, 1H); 13C NMR
(100 MHz, DMSO-d;) & 169.96, 150.32, 148.68, 144.46, 144.34, 132.23, 129.48, 122.15, 118.95, 109.77,

104.64, 103.23, 101.41, 88.57 (d, Jey = 177.1 Hz), 60.50, 54.65 (d, Jor = 19.7 Hz), 51.27 (d, Jor =

18.0 Hz), 50.17, 27.92, 26.08; HRMS (ESI, m/z) calculated for CyHouFNgO [M+H]+ 407.1990 found 407.1991.

4-((1-Benzyl-3,3-difluoropiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-b]pyridine-5-carboxamide (45a).

olurAol Az} Co uwhel Al BFES TFAFACE. 2L 36.5% 1 NMR (400 MHz, Chloroform-d) & 12.07
(s, 1H), 8.98 (s, 1H), 8.63 (d, J = 4.5 Hz, 1H), 7.41-7.33 (m, 4H), 7.33-7.28 (m, 1H), 6.64 (d, J =
3.4 Hz, 1H), 4.01 (s, 2H), 3.94-3.84 (m, 1H), 3.58-3.45 (m, 2H), 3.24-3.08 (m, 2H), 3.02 (d, J = 4.8

Hz, 3H), 2.13 (dd, J = 8.5, 3.9 Hz, 1H), 1.88-1.76 (m, 1H); C NMR (100 MHz, Chloroform-d) & 167.24,
151.70, 149.17, 146.66, 139.73, 128.60, 128.08, 127.32, 125.47. 120.7(t. Jegy = 247.02 Hz). 116.52,

114.42, 100.67, 62.25, 56.42 (t, Jor = 21.4 Hz) 55.01 (t, Jory = 29.4 Hz), 51.59, 30.95, 29.41, 26.29;

HRMS (ESI, m/z) calculated for ColyuFaNsO [M+H]+ 400.1943 found 400.1946.
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4-((1-(3-Chlorobenzyl )-3,3-difluoropiperidin-4-yl )amino)-Nmethyl-1¥pyrrolo[2,3-blpyridine-5-
carboxamide (45b).

ubAel Aa} col wal EAle] TS WA, F&: 60.6% H MR (400 Miz, Chloroform-d) & 12.30
(s, 1), 8.96 (s, 1H), 8.66-8.51 (m, 1H), 7.41 (s, 1H), 7.38 (d, J = 3.0 Hz, 1), 7.30-7.24 (m, 3H),
6.63 (d, J=3.3 Hz, 1), 4.00 (d, J = 7.1 Hz, 2H), 3.93-3.82 (m, 1H), 3.59-3.44 (m, 2H), 3.22 (t, J =
10.0 Hz, 1H), 3.17-3.06 (m, 1H), 3.03 (d, J = 4.8 Hz, 3H), 2.13 (dd, J = 9.0, 4.5 Hz, 1H), 1.88-1.77

(m, 1H); 13C NMR (100 MHz, Chloroform-d) & 167.38, 151.80, 149.20, 146.61, 142.09, 134.54, 129.94,
128.24, 127.56, 126.25, 125.70, 120.74 (t, Jor = 246.2 Hz), 116.56, 114.54, 100.69, 60.36, 56.73 (t,

Jor = 21.5 Hz), 55.25 (t, Jer = 29.0 Hz), 51.21, 31.07, 29.80, 26.42; HRMS (ESI, m/z) calculated for

Cngggchng,O [M‘H‘I]+ 434 . 1554 fOLll’ld 434 . 1559 .

4-((1-(4-Chlorobenzyl)-3,3-difluoropiperidin-4-yl)amino)-N-methyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (45c).

adnkxel Axk Col whal FA 9 ﬂ%%%—%ﬁﬂﬁﬂ.?ﬁ:&u%;ﬁNW(«MMM,MaMmkm)5 9.84
(s, 1), 8.91 (dd, J = 23.9, 8.5 Hz, 4H), 8.86 (s, 1H), 8.23 (d, J = 3.7 Hz, 1H), 5.50 (s, 2H), 5.46-
5.35 (m, 2H), 5.25-5.15 (m, 1H), 5.11-4.98 (m, 1H), 4.69-4.57 (m, 1H), 4.50 (s, 3H), 3.72-3.63 (m,
), 3.47-3.34 (m, 1H): C NMR (100 MHz, Methanol-d,) & 171.48, 151.58, 150.61, 145.66, 140.08,
133.83, 130.96, 129.50, 125.90, 121.8 (t, Jop = 247.3 Hz), 117.01, 114.62, 101.72, 60.77, 58.0 (t, Jox
= 20.8 Hz), 56.2 (t, Jog = 29.7 Hz).51.58, 50.14, 30.46. 26.85; HRMS (ESI. m/z) calculated for

CollosCIFN:O [M+H]™ 434.1554 found 434.11557.

4-((1-(3-Methoxybenzyl)-3,3-difluoropiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (45d).

AukAQl Az} Col whel wAlQ) SES FASATE. FE1 60.6% H MR (400 Miz, Chloroform-d) & 11.72
(s, 1), 8.98 (s, 1H), 8.60 (s, 1H), 7.38 (s, 1H), 7.28 (d, J = 10.4 Hz, 1H), 6.97 (d, J = 6.7 Hz,
o), 6.84 (d, J = 8.4 Hz, 1), 6.65 (s, 1), 3.99 (s, 2H), 3.95-3.87 (m, 1), 3.84 (s, 3M), 3.51 (t, J
= 14.6 Hz, 21D, 3.21 (t, J = 10.7 lz, 1), 3.14 (d, J = 5.7 Hz, 1), 3.03 (d, J = 4.3 lz, 3H), 2.12
(s, 1), 1.95-1.79 (m, 1H); C NMR (100 MHz, Chloroform-d) & 167.20, 159.85, 151.63, 149.15, 146.77,
141.38, 129.61, 125.35, 120.63 (t, Joy = 246.2 Hz), 120.31, 116.58, 114.36, 113.67, 112.57, 100.75,

56.32 (t, Jor = 21.5 Hz), 55.24, 55.03 (t, Jor = 29.0 Hz), 51.44, 50.39, 29.41, 26.29; HRMS (ESI, m/z)

calculated for CopHagFsNsO [M+H]+ 430.2049 found 430.2057.

4-((1-(4-Methoxybenzyl)-3,3-difluoropiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (45e).

Qubgel Az} Col wal EAle] M2 @A, &0 62.3% H MR (400 Miz, Chloroform-d) & 11.83
(s, 1H), 8.98 (s, 1H), 8.61 (d, J = 4.7 Hz, 1H), 7.38 (d, J = 2.5 Hz, 1H), 7.30 (d, J = 8.6 Hz, 2H),
6.95-6.87 (m, 2H), 6.64 (d, J = 3.4 Hz, 1), 3.94 (s, 2H), 3.91-3.84 (m, 1H), 3.82 (s, 3H), 3.55-3.49
(m, 2H), 3.20 (t, J = 10.0 Hz, 1H), 3.16-3.06 (m, 1H), 3.02 (d, J = 4.8 Hz, 3H), 2.11 (dd, J = 8.2,
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4.2 Hz, 1H), 1.88-1.78 (m, 1H); 13C NMR (100 MHz, Chloroform-d) & 167.24, 158.90, 151.73, 149.19,
146.80, 131.81, 129.31, 125.38, 120.68(t, Jor = 247.0 Hz), 116.63, 114.41, 113.99, 100.75, 56.30 (t,

Jor = 21.5 Hz), 55.32, 55.04(t, Jer = 28.9 Hz), 51.02, 50.35, 29.46, 26.28; HRMS (ESI, m/z) calculated

for CZZH%FZN;,O [M"’H]+ 430.2049 found 430.2052.

4-((1-(3-Cyanobenzyl)-3,3-dif luoropiperidin-4-yl )amino)-Mmethyl-14pyrrolol2,3-blpyridine-5-
carboxamide (45f).

oubgel Az Col wel EAle] BB ST, S8 30.3% U NMR (400 Miz, Chloroform-d) & 9.33
(s, 1H), 8.96 (s, 1H), 8.45 (s, 1H), 8.17 (t, J = 1.4 Hz, 1H), 8.08-8.00 (m, 1H), 7.82-7.75 (m, 1H),
7.60 (d, J=7.9 Hz, 1H), 7.36 (dd, J = 3.6, 2.5 Hz, 1H), 6.75 (dd, J = 3.7, 2.0 Hz, 1H), 4.07 (d, J =
11.2 Hz, 1H), 3.88 (d, J = 10.1 Hz, 2H), 3.69-3.59 (m, 1H), 3.55-3.47 (m, 1H), 3.35-3.27 (m, 1H), 3.07
(d, J =4.0 Hz, 31), 2.03 (d, J = 11.0 Hz, 1H), 1.36-1.26 (m, 2H); HRMS (ESI, m/z) calculated for

CosllosFNO [MHH]' 425.1896 found 425.1898.

4-((1-(4-Cyanobenzyl)-3,3-dif luoropiperidin-4-yl )amino)-Mmethyl-14pyrrolol2,3-blpyridine-5-
carboxamide (45g).

Qubgel Az} Col wal EAle] e AT, &0 58.6%; H MR (400 Miz, Chloroform-d) & 11.64
(s, 1H), 8.94 (s, 1H), 8.43 (d, J = 4.5 Hz, 1H), 7.68-7.65 (m, 2H), 7.53 (d, J = 8.4 Hz, 2H), 7.38 (d,
J=3.2Hz, 1), 6.63 (d, J = 3.4 Hz, 1H), 4.18-4.05 (m, 2H), 3.94-3.84 (m, 1H), 3.55-3.47 (m, 2H),
3.25 (t, J=10.4 Hz, 1H), 3.11-3.05 (m, 1H), 3.03 (d, J = 4.8 Hz, 3H), 2.17-2.12 (m, 1H), 1.88-1.78

(m, 1H); HRMS (ESI, m/z) calculated for CopHasFsNgO [M+H]+ 425.1896 found 425.1897.

4-((cis—1-(2-Fluorobenzyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (46a).

AkAel A} Col wheh wAIY S AT FE: 46.7% H NWR (400 Miz, Chloroform-d) & 9.10
(d, J=7.8 Hlz, 1), 8.22 (s, 1), 7.47-7.39 (m, 1), 7.26-7.20 (m, 1H), 7.15-7.10 (m, 1H), 7.07-7.00
(m, 21D, 6.50 (d, J = 3.7 Hz, 1), 6.30 (s, 1H), 4.05 (d, J = 13.9 Hz, 1H), 4.01-3.87 (m, 1i), 3.38
(d, J=13.8 Hz, 1D, 2.96 (d, J = 4.7 Hz, 31), 2.93 (d, J = 3.2 llz, 1H), 2.52-2.41 (m, 1H), 2.21-2.06
(m, 3H), 1.66-1.44 (m, 2H), 1.26 (d, J = 6.1 iz, 31); C NMR (100 Miz, Chloroform-d) & 170.70, 161.37
(d, Jor = 245.5 Hz), 150.05, 149.90, 143.24, 131.36 (d, Jog = 4.6 Hz), 128.4 (d, Jor = 8.2 liz), 125.83

(d, Joer = 14.6 Hz), 123.88 (d, Jer = 3.4 Hz), 115.18 (d, Jer = 22.4 Hz), 105.15, 103.56, 102.75,

55.93, 51.48, 51.22, 49.88, 42.37, 33.47, 26.60, 21.17; HRMS (ESI, m/z) calculated for CoHyFN;0 [M+H]+

396.2194 found 369.2205.

4-((cis—1-(3-Fluorobenzyl )-2-methylpiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (46b).

ubAel Ax) ol weh Ao ES YT, & H MR (400 Miz, Chloroform-d) & 9.24 (d, J =
7.6 Hz, 1H), 8.18 (s, 1H), 7.31-7.24 (m, 1H), 7.09 (t, J = 8.3 Hz, 2H), 7.01 (d, J = 3.3 Hz, 1H),
6.97-6.90 (n, 1H), 6.48 (d, J = 3.4 Hz, 1H), 6.41 (s, 1H), 4.01-3.88 (m, 1H), 3.63 (dd, J = 383.8,
13.7 Hz, 2I), 2.96 (d, J = 4.5 Hz, 30, 2.89 (d, J = 12.0 Hz, 1), 2.55-2.39 (m, 1), 2.15 (d, J =
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15.7 Hz, 1H), 2.08 (d, J = 10.9 Hz, 1H), 1.70-1.45 (m, 2H), 1.23 (d, J = 6.0 Hz, 3H); 13C NMR (100 MHz,
Chloroform-d) & 170.28, 162.97 (d, Jer = 245.5 Hz), 150.22, 148.35, 142.22 (d, Jor = 7.0 Hz), 141.66,

129.60 (d, Jes = 8.3 Hz), 124.28 (d, Jor = 2.5 Hz), 121.38, 115.52 (d, Jey = 21.2 Hz), 113.72 (d, Jes
= 21.1 Hz), 105.29, 103.59, 102.82, 57.08, 55.94, 51.63, 51.31, 42.22, 33.38, 26.62, 21.18; HRMS (ESI,
m/z) calculated for CyHyFNsO [M+H]+ 396.2194 found 369.2206.

4-((cis—1-(4-Fluorobenzyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H#pyrrolo[2,3-blpyridine-5-
carboxamide (46¢).

duldgel Azl Col wet ®A SHFES YT, S8 61.4% H MR (400 Miz, Chloroform-d) & 9.13
(d, J=17.9Hz, 1), 8.22 (s, 1), 7.36-7.23 (m, 2H), 7.04-6.97 (m, 3H), 6.48 (d, J = 3.7 Hz, 1),
6.41 (s, 1), 4.08 (d, J = 13.5 Hz, 1), 3.98-3.82 (m, 1H), 3.12 (d, J = 13.5 Hz, 1), 2.96 (d, J =
4.7 Hz, 3H), 2.90-2.80 (m, 1H), 2.46-2.35 (m, 1), 2.15 (dd, J = 12.7, 2.4 Hz, 1), 2.06 (t, J = 11.6

Hz, 2H), 1.63-1.44 (m, 2H), 1.25 (d, J = 5.0 Hz, 3H); C NMR (100 MHz, Chloroform-d) & 170.59, 161.89
(d, Jop = 244.5 Hz). 149.98, 149.42, 142.91, 134.82 (d. Jor = 3.1 Hz). 130.36 (d. Jop = 7.8 Hz),

121.15, 115.00 (d, Jer = 21.2 Hz), 105.16, 103.58, 102.74, 58.36, 56.74, 55.93, 51.39, 42.30, 33.43,

26.60, 21.20; HRMS (ESI, m/z) calculated for CollyFNsO [M+H]+ 396.2194 found 369.2203.

MMethyl-4-((cis—2-methyl-1-(4-(trifluoromethyl )benzyl)piperidin-4-yl)amino)-1¥pyrrolol2,3-
blpyridine-5-carboxamide (46d).

Jutel At col whet wAle] BtES FAEITE. & 36.5% H NWR (400 MHz, Chloroform-d) & 9.20
(d, J=7.8 Hz, 1H), 8.23 (s, 1H), 7.58 (d, J = 8.1 Hz, 2H), 7.46 (d, J = 8.1 Hz, 2H), 7.00 (d, J =

3.3 Hz, 1H), 6.48 (d, J = 3.5 Hz, 1H), 4.00-3.87 (m, 1H), 3.68 (dd, J = 393.8, 14.0 Hz, 2H), 2.98 (d,
J=4.6 Hz, 3H), 2.90-2.82 (m, 1H), 2.52-2.39 (m, 1H), 2.19-2.04 (m, 3H), 1.66-1.48 (m, 2H), 1.22 (d,

J =6.1Hz, 3H); 13C NMR (100 MHz, Chloroform-d) & 170.41, 150.37, 148.43, 143.99, 141.65, 129.02,
128.70 (q, Jer = 32.1 Hz), 124.73 (q, Jor = 3.5 Hz), 123.85 (q, Jor = 273 Hz), 121.61, 105.46, 103.69,

102.89, 57.29, 56.23, 51.87, 51.41, 42.34, 33.50, 26.75, 21.35; HRMS (ESI, m/z) calculated for
CostlyrFN-0 [MHH]' 446.2162 found 446.2160.

4-((cis-1-((5-Chloropyridin—-2-yl )methyl)-2-methylpiperidin-4-yl)amino)-Nmethyl-1#pyrrolol[2,3-
blpyridine-5-carboxamide (47a).

Jutael Azt col whet Al BHES TG, FE: 40.5% H NWR (400 MHz, Chloroform-d) & 9.16
(d, J=7.9Hz, 1H), 8.49 (d, J=2.1Hz, 1H), 8.23 (s, 1H), 7.65 (dd, J = 8.4, 2.5 Hz, 1H), 7.46 (d,
J=8.4Hz, M), 7.02 (d, J= 3.6 Hz, 1H), 6.51 (s, 1H), 6.49 (d, J = 3.7 Hz, 1H), 4.01-3.89 (m, 1H),
3.77 (dd, J = 296.5, 14.7 Hz, 2H), 2.96 (d, J = 4.7 Hz, 3H), 2.91-2.84 (m, 1H), 2.55-2.43 (m, 1H),

2.32-2.23 (m, 1H), 2.21-2.06 (m, 2H), 1.70-1.44 (m, 2H), 1.19 (d, J = 6.1 Hz, 3H); C NMR (100 MHz,
Chloroform-d) & 170.60, 158.42, 149.99, 149.33, 147.74, 142.87, 136.24, 130.16, 123.77, 121.27,
105.20, 103.59, 102.71, 58.83, 56.20, 52.44, 51.19, 42.31, 33.58, 26.60, 21.19; HRMS (ESI, m/z)

calculated for CoHzsCINGO [M+H]+ 413.1851 found 413.1853.

4-((cis—1-((6-Cyanopyr idin—2-y1 )methyl)-2-methylpiperidin-4-yl)amino)-Mmethyl-1Fpyrrolo[2,3-
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blpyridine-5-carboxamide (47b).

Aubgel Az Col wel EAle] B TS, S8 55.0%; H NMR (400 Miz, Chloroform-d) & 9.21
d, J=7.9Hz, 1), 8.19 (s, 1), 7.85-7.76 (m, 21), 7.58 (dd, J = 6.7, 2.0 Hz, 1H), 7.05 (d, J = 3.6
Hz, 1), 6.52 (d, J = 3.7 Hz, 1H), 6.28 (s, 1H), 4.06-3.94 (m, 1H), 3.84 (dd, J = 276.3, 15.3 Hz, 2H),
2.98 (d, J = 4.7 Hz, 3H), 2.88-2.81 (m, 1H), 2.65-2.51 (m, 1H), 2.42-2.28 (m, 1H), 2.23-2.11 (m, 2H),
1.70-1.56 (m, 1H), 1.56-1.44 (m, 1H), 1.17 (d, J = 6.1 Hz, 3H); C NMR (100 MHz, Chloroform-d) &
170.68, 162.72, 149.95, 148.45, 142.70, 137.57, 132.62, 126.97, 126.65, 121.50, 117.26, 105.30,
103.62, 102.62, 58.88, 56.16, 52.55, 50.97, 42.15, 33.42, 26.33, 21.04; HRMS (ESI, m/z) calculated for

~

Ca2H26N70 [M+H]+ 404.2193 found 404.2200.

4-((cis—1-((5-Cyanopyr idin—-2-yl)methyl)-2-methylpiperidin-4-yl)amino)-Mmethyl-1Fpyrrolol[2,3-
blpyridine-5-carboxamide (47c).

ubAel Az col wel mAle] SFES TS, &0 74.0% H NIR (400 Miz, Chloroform-d) & 9.19
(d, J=7.9 Hz, ), 8.81 (d, J = 1.4 Hz, TH), 8.22 (s, 1H), 7.94 (dd, J = 8.2, 2.1 Hz, 1H), 7.70 (d,
J=8.2Hz, 1), 7.05 (d, J = 3.6 Hz, 1), 6.52 (d, J = 3.7 Hz, 1), 6.29 (s, 1), 4.07-3.92 (m, 1H),
3.86 (dd, J = 282.7, 15.7 Hz, 2H), 2.98 (d, J = 4.7 Hz, 3H), 2.91 - 2.83 (n, 1H), 2.61-2.50 (m, 1H),
9.42-2.31 (m, 1), 2.24-2.11 (m, 2H), 1.71-1.60 (m, 1H), 1.52 (q, J = 11.5 Hz, 1), 1.16 (d, J = 6.1
Hz, 3H); C NMR (100 MHz, Chloroform-d) & 170.7, 165.7, 151.9, 150.1, 149.7, 142.9, 139.6, 122.7,
121.4, 117.0, 108.1, 105.4, 103.7, 102.8, 59.7, 56.4, 53.0, 51.2, 42.4, 33.7, 26.7, 21.4; HRMS (ESI,

m/z) calculated for CsHyeN70 [M+H]+ 404.2193 found 404.2191.

MMethyl-4-((cis—2-methyl-1-((5-(trifluoromethyl )pyridin-2-y1)methyl)piperidin-4-y1)amino)-1H#
pyrrolol[2,3-blpyridine-5-carboxamide (47d).

kAol Ax} Col Wt mAle] SIES AT 80 32.5% H NWR (400 MHz, Chloroform-d) & 9.22
(d, J=7.8 Hz, 1H), 8.80 (s, 1H), 8.16 (s, 1H), 7.91 (dd, J = 8.3, 2.0 Hz, 1H), 7.67 (d, J = 8.2 Hz,
1H), 7.06 (d, J=23.6Hz, 1H), 6.53 (d, J=23.7 Hz, 1H), 6.23-6.12 (m, 1H), 4.24 (d, J = 15.2 Hz, 1H),
4.07-3.94 (m, 1), 3.52 (d, J = 15.2 Hz, 1H), 2.97 (d, J = 4.7 Hz, 3H), 2.92-2.81 (m, 1H), 2.62-2.50
(m, 1), 2.41-2.27 (m, 1), 2.16 (dd, J = 21.0, 13.9 Hz, 2H), 1.74-1.60 (m, 1H), 1.60-1.49 (m, 1H),
1.19 (d, J=6.1Hz, 31): C NMR (100 MHz, Chloroform-d) & 170.02, 164.86 (d, Jer = 1.24 Hz), 149.70,
148.76, 146.63 (q, Jog = 3.9 Hz), 141.69, 133.66 (q, Jor = 3.3 Hz), 125.03 (q, Jer = 33 Hz), 123.83

(q, Jer = 274 Hz), 121.99, 120.95, 104.88, 103.12, 102.37, 58.95, 55.82, 52.27, 50.76, 41.86, 33.13,

26.20, 20.80; HRMS (ESI, m/z) calculated for CoollsFsNsO [M+H]+ 447.2115 found 447.2113.

4-((cis—1-((6-Chloropyridin-3-yl)methyl)-2-methylpiperidin-4-yl)amino)-Nmethyl-1Fpyrrolol[2,3-
blpyridine-5-carboxamide (48a).

aukAel Az ol wel wAe) HFES FASAT. £ 62.1% 1 NIR (400 Mz, Chloroform-d) & 9.16
(d, J=7.7Hz, ), 8.30 (d, J = 2.0 Hz, 1H), 8.22 (s, 1), 7.68 (dd, J = 8.2, 2.3 Hz, 1H), 7.30 (d,
J=8.2Hz, ), 7.03 (d, J=3.5Hz, 1), 6.52 (s, 1), 6.48 (d, J = 3.7 Hz, 1H), 4.01-3.85 (m, 1H),
3.61 (dd, J = 365.0, 14.0 Hz, 2H), 2.96 (d, J = 4.7 Hz, 3H), 2.81 (dd, J = 8.8, 3.2 Hz, 1), 2.44 (dd,
J=8.4, 6.0 Hz, 1), 2.18-2.05 (m, 3H), 1.62-1.44 (m, 2H), 1.22 (d, J = 6.0 Hz, 3H); C NVR (100 Miz,
Chloroform-d) & 170.59, 150.03, 149.96, 149.76, 149.32, 142.96, 139.39, 133.94, 124.07, 121.28,
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105.18, 103.62, 102.68, 56.05, 54.02, 51.59, 51.10, 42.22, 33.37, 26.59, 21.19; HRMS (ESI, m/z)
calculated for CoHzsCINGO [M+H]+ 413.1851 found 413.1853.

4-((cis—1-((6-Cyanopyr idin—-3-y1 )methyl)-2-methylpiperidin-4-yl)amino)-Mmethyl-1Fpyrrolo[2,3-
blpyridine-5-carboxamide (48b).

aukAel Az ol wel wAe HFES FAFAT. £ 54.3% 1 NIR (400 Miz, Chloroform-d) & 9.13
d, J=7.9Hz, 1), 8.66 (d, J=1.6 Hz, 1H), 8.24 (s, 1H), 7.86 (dd, J = 8.0, 2.0 Hz, 1H), 7.71-7.62
(m, 1), 7.07 (d, J = 3.6 Hz, 1H), 6.51 (d, J = 3.7 Hz, 1H), 6.28-6.13 (m, 1H), 4.05-3.91 (m, 1H),
3.70 (dd, J = 365.2, 14.7 Hz, 2H), 2.98 (d, J = 4.8 Hz, 3H), 2.83-2.73 (m, 1H), 2.54-2.45 (m, 1H),

~~

2.24-2.16 (m, 2H), 2.16-2.07 (m, 1H), 1.64-1.44 (m, 2H), 1.19 (d, J = 6.1 Hz, 3H); 13C NMR (100 MHz,
Chloroform-d) & 170.85, 151.44, 150.44, 149.94, 143.60, 140.11, 137.03, 132.42, 128.33, 121.32,
117.51, 105.27, 103.71, 102.72, 56.37, 54.81, 52.24, 51.12, 42.39, 33.56, 26.74, 21.39; HRMS (ESI,

m/z) calculated for CsHyeN70 [M+H]+ 404.2193 found 404.2197.

MMethyl-4-((cis—2-methyl-1-((6-(trifluoromethyl )pyridin-3-y1)methyl)piperidin-4-y1)amino)-1H#
pyrrolol[2,3-blpyridine-5-carboxamide (48c).

Aol Aat col weh ®Ale SHES SSAT. 80 48.4% H NMR (400 MHz, Chloroform-d) & 9.21
d, J=7.8Hz, 1), 8.66 (s, 1), 8.21 (s, 1H), 7.89 (d, J = 8.0 Hz, 1), 7.66 (d, J = 8.0 Hz, 1),
7.03 (d, J = 3.4 Hz, 1), 6.48 (d, J = 3.6 Hz, 1), 6.45 (s, 1), 4.04-3.87 (m, 1), 3.71 (dd, J =
364.9, 14.4 Hz, 2H), 2.96 (d, J = 4.6 Hz, 31), 2.81 (d, J = 11.7 Hz, 1), 2.48 (dd, J = 8.4, 6.0 liz,
), 2.14 (dd, J = 25.0, 12.5 Hz, 3H), 1.64-1.44 (m, 2H), 1.22 (d, J = 6.0 Hz, 3H); C NVR (100 MHz,
Chloroform-d) & 170.62, 150.27, 150.16, 149.31, 147.02 (q, Jor = 34.6 Hz), 142.54, 138.87, 137.60,

~

121.79 (q, Jor = 273.8 Hz), 121.51, 120.32 (q, Jor = 2.6 Hz), 105.37, 103.68, 102.77, 56.27, 54.64,

51.99, 51.22, 42.32, 33.49, 26.73, 21.36; HRMS (ESI, m/z) calculated for CaolysFsNeO [M+H]+ 447 .2115
found 447.2114.

MMethyl-4-((cis—2-methyl-1-((2-(trifluoromethyl)pyrimidin-5-y1)methyl)piperidin-4~y1)amino)-1H#

pyrrolo[2,3-blpyridine-5-carboxamide (49).

ubAel Az col wel mAle] SFES TS, 80 33.0% H NIR (400 MHz, Chloroform-d) & 9.16
),

(d, J=7.7Hz, 1H), 8.87 (s, 2H), 8.21 (s, 1H), 7.07 (d, J = 3.4 Hz, 1H), 6.51 (d, J = 3.5 Hz, 1H),
6.15 (s, 1H), 4.06-3.94 (m, 1H), 3.74 (dd, J = 352.7, 14.8 Hz, 2H), 2.98 (d, J = 4.6 Hz, 3H), 2.82

(d, J=11.8 Hz, 1H), 2.52 (s, 1H), 2.27-2.09 (m, 3H), 1.67-1.48 (m, 2H), 1.23 (d, J = 6.0 Hz, 3H); 13C
NMR (100 MHz, Chloroform-d) & 170.77, 158.06, 155.69 (q, Jev = 36 Hz), 150.24, 149.99, 143.39,

135.63, 119.68 (q, Jer = 276 Hz), 105.30, 103.78, 102.79, 56.37, 52.44, 52.20, 51.09, 42.27, 33.48,

26.75, 21.39; HRMS (ESI, m/z) calculated for CyHasF3N;0 [M+H]+ 448 .2067 found 448.2077.

guks A3k D

obl FZFA] 40-42 (4 eq) & (NMP (2 mL))ol DIEA, 4-chloro-Nmethyl-1Hpyrrolo[2,3-
carboxamide (0.5 mmol)Z F7}slar 180 ColA 12417 o4 wwtalqith, A3 EFES A2
ofld olAlHlo|Ee] 3% FH, HO, brinel® AMHHI, MgSO, o= AxHATF. A7 &

blpyridine-5-
A WA 7]
2 silica gel
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flash chromatography (Dichloromethane:methanol = 10:1 elution)o] 2oJ8] AAHA FA WAHE 50a-cE

539,

4-((1-Benzyl-2,2-dimethylpiperidin-4-yl)amino)-Nmethyl-1H#pyrrolol2,3-b]pyridine-5-carboxamide (50a).

Qubgel Az Dol wel EAle] BB ST, S8 62.3% U NMR (400 Miz, Chloroform-d) & 9.14
(d, J=7.8Hz, 1H), 8.25 (s, 1H), 7.37 (d, J =7.1 Hz, 2H), 7.31 (t, J = 7.4 Hz, 2H), 7.23 (t, J =
7.2 Hz, 1), 6.99 (d, J=3.11Hz, 1), 6.56 (s, 1), 6.53 (d, J = 3.3 Hz, 1H), 4.19-4.09 (m, 1H), 3.56
(dd, J = 397.7, 14.1 Hz, 2H), 2.98 (d, J = 4.7 Hz, 3H), 2.72-2.61 (m, 1H), 2.47-2.34 (m, 1H), 2.11-

13
1.97 (m, 2H), 1.67 (t, J = 12.1 Hz, 1H), 1.61-1.49 (m, 1H), 1.27 (s, 3H), 1.18 (s, 3H); C NMR (101
MHz, Chloroform-d) & 170.47, 150.11, 142.83, 142.73, 141.05, 128.23, 128.18, 126.60, 121.03, 105.17,
103.68, 102.79, 54.17, 53.32, 48.40, 47.37, 45.53, 34.25, 30.44, 26.58, 16.51; HRMS (ESI, m/z)

calculated for CostlyN:O [M+H]' 392.2445 found 392.2447.

4-((1-(3-Chlorobenzyl )-2,2-dimethylpiperidin-4-yl )amino)-Nmethyl-1¥pyrrolo[2,3-blpyridine-5-
carboxamide (50b).

ubAel Az Dol wel mAle] B TS, 80 11.0% H NMR (400 MHz, Chloroform-d) & 9.10
(d, J=7.8Hz, 1H), 8.23 (s, 1H), 7.38 (s, 1H), 7.24-7.14 (m, 3H), 7.04 (d, J = 3.5 Hz, 1H), 6.57 (d,

J=13.5Hz, 1), 6.21 (s, 1H), 4.26-4.09 (m, 1H), 3.54 (dd, J = 384.1, 14.3 Hz, 2H), 2.98 (d, J = 4.7
Hz, 3H), 2.67-2.58 (m, 1H), 2.48-2.40 (m, 1H), 2.12-2.05 (m, 1H), 2.05-1.99 (m, 1H), 1.67 (t, J = 12.1

Hz, 1H), 1.63-1.50 (m, 1H), 1.25 (s, 3H), 1.18 (s, 3H); 13C NMR (101 MHz, Chloroform-d) & 170.63,
149.97, 143.44, 143.39, 143.35, 134.18, 129.41, 128.15, 126.77, 126.26, 120.93, 105.18, 103.70,
102.83, 54.22, 52.94, 48.28, 47.37, 45.75, 34.25, 30.37, 26.59, 16.63; HRMS (ESI, m/z) calculated for

CoallogCIN-O [MHH]" 426.2055 found 426.2059.

4-((1-(4-Chlorobenzyl)-2,2-dimethylpiperidin-4-yl)amino)-N-methyl-1H#pyrrolo[2,3-blpyridine-5-
carboxamide (50c).
Autel Az Dol whel ®Ale FFES AT FE: 10.4%; H NR (400 MHz, Methanol-dy) & 8.36

(s, 1), 7.63-7.50 (m, 4H), 7.40 (d, J = 3.5 Hz, 1H), 6.96 (d, J = 3.6 Hz, 1H), 4.68-4.58 (m, 1H),
4.40 (dd, J = 318.5, 13.2 Hz, 2H), 3.76-3.58 (m, 1H), 3.59-3.50 (m, 1H), 3.43 (d, J = 10.4 Hz, 1H),
2.88 (s, 30), 2.42 (d, J = 11.6 Hz, 1H), 2.09 (t, J = 13.0 Hz, 1H), 1.89-1.78 (m, 1H), 1.75 (s,

30),1.73 (s, 3H); 13C NMR (100 MHz, Methanol-d,) & 169.19, 139.72, 137.46, 135.85, 134.49, 134.35,
130.55, 129.57, 125.39, 106.45, 105.21, 104.15, 65.25, 54.36, 47.40, 47.36, 44.51, 31.19, 27.29,
26.74, 18.54; HRMS (ESI, m/z) calculated for CosllCINsO [M+H]+ 426.2055 found 426.2058.

Qury A% E

=4 AL o] EA MBoc-2-methyl-4-piperidone (5la,b; 2.35 mmol)3} YA 5422 1-phenylethan-1-
amine (4.7 mmol) &% (DCM (10 mL))oll o}AEALF} triacetoxyborohydride (4.7 mmol)S H7}star A&l A
12413 o) wtelgith, Ay £3HE-2 ¥ 38lE NaliCo, 8ol 9d] A7t=a, old ofAlHo|Ed 43k

0, brine2 AHE I, NgSO, 2.2 AXHAY. HojF {752 silica gel flash chromatography(Hexane:

Ethyl acetate = 4:1 elution)ol] &3] A=A FTA S WAHE 53a%} 53bS 53T}
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tert-Butyl (2S,4S)-2-methy1-4-(((S)-1-phenylethyl)amino)piperidine-1-carboxylate (53a).

ubAel Aa} Bol wel mAle] 3HHES AR, &0 88.2%; H MR (400 MHz, Chloroform-d) & 7.34-
7.25 (m, 4H), 7.25-7.19 (m, 1H), 4.03 (h, J = 6.6 Hz, 1), 3.83 (q, J = 6.6 Hz, 1H), 3.64 (ddd, J =
13.5, 5.5, 3.0 Hz, 1H), 3.18 (ddd, J = 13.5, 11.9, 4.0 Hz, 1H), 2.73 (dt, J = 9.3, 4.7 Hz, 1H), 1.77
(ddd, J = 13.9, 6.3, 3.9 Hz, 1H), 1.68 (ddt, J = 13.4, 11.0, 5.4 Hz, 1H), 1.53-1.45 (m, 1H), 1.43 (s,

9H), 1.34 (d, J = 1.4 Hz, 3H), 1.32 (d, J = 1.6 Hz, 3H), 1.30-1.25 (m, 1H); 13C NMR (100 MHz,
Chloroform-d) & 155.0, 146.1, 128.5, 126.8, 126.4, 79.0, 55.5, 48.4, 46.9, 35.1, 34.2, 31.4, 28.5,

24.9, 19.6; MS (ESI, m/z) calculated for CoH3N20, [M+H]+ 319.24, found 319.15.

tert-Butyl (2R,4R)-2-methyl-4-(((R)-1-phenylethyl)amino)piperidine-1-carboxylate (53b).

Autel Azl Rol| wel mAle] SIS FAAT. F&: 86.1% H MR (400 Miz, Chloroform-d) 8 7.35-
7.18 (m, 5H), 4.03 (h, J = 6.6 Hz, 1H), 3.83 (q, J = 6.6 Hz, 1), 3.64 (ddd, J = 13.5, 5.5, 3.0 Hz,
1), 3.18 (ddd, J = 13.5, 11.9, 4.0 Hz, 1H), 2.73 (dt, J = 9.4, 4.7 Hz, 1), 1.77 (ddd, J = 13.9, 6.3,
3.9 Hz, 1H), 1.68 (ddt, J = 13.4, 11.1, 5.4 Hz, 1H), 1.51-1.45 (m, 1H), 1.43 (s, 9H), 1.34 (d, J = 1.5

Hz, 3H), 1.32 (d. J = 1.6 Hz, 3H), 1.31-1.26 (m, 1H); C NMR (100 MHz. Chloroform-d) § 155.0, 146.1,
128.5, 126.8. 126.3. 79.0, 55.5, 48.4, 46.9, 35.1, 34.2, 31.3, 28.5, 24.9, 19.5; NS (ESI. m/2)

calculated for CyHyN20, [M+H]' 319.24, found 319.15.

Qury A% F

53a¢} 53b (1 eq)}t 10% palladium hydroxide (20 wt. % on carbon) €9 (methanol)ol] o}A|EAL
s Hrbstar, E£3ES 50 TolA 2A1F < F47F £017t 53 FHE ARt 43t WA
S3ES celite® o] &3t oFsta WEER HolFr)h. 3e oA IJH FLIE o]t &uvt
AAE I WMol A MAE 54a-bS FEBFA T

tert-Butyl (2S,4S)-4-amino—2-methylpiperidine-1-carboxylate (54a).

dutdel Az} Fol wet %Al SFES AT, 8 92.9%; H MR (400 MHz, Methanol-d)) & 3.96 -

3.86 (m, 1H), 3.69 (ddd, J = 14.2, 6.6, 3.9 Hz, 1H), 3.39-3.32 (m, 2H), 2.16 (ddt, J = 19.6, 11.3,
4.4 Hz, 1H), 2.06 (dt, J = 13.3, 5.0 Hz, 1H), 1.66-1.58 (m, 1H), 1.58-1.48 (m, 1H), 1.46 (s, 9H), 1.27

(d, J=6.6 Hz, 30); 13C NMR (100 MHz, Methanol-dy) & 155.2, 80.0, 48.4, 45.3, 36.4, 33.3, 27.6, 27.3,
18.5; MS (ESI, m/z) calculated for CyiHzsNsO, [M+H]+ 215.18, found 215.20; 7}o]&HAIE (S)-mosher’ s

reagent S AFg&3sle] 2213t 29a-ms; H R (400 MHz, Chloroform-d) & 7.51 (dd, J = 6.4, 2.6 Hz, 2H),
7.41 (dt, J=4.6, 2.8 Hz, 3H), 6.95 (d, J=7.2 Hz, 1H), 4.23-4.09 (m, 2H), 3.84 (ddd, J = 14.1, 5.3,
3.2 Hz, 1H), 3.47-3.36 (m, 3H), 3.07 (ddd, J = 14.2, 11.9, 3.8 Hz, 1H), 2.00-1.85 (m, 2H), 1.73-1.65

(m, 1), 1.61-1.54 (n, 1), 1.45 (s, 9H), 1.15 (d, J = 7.0 Hz, 3H); C NMR (101 MHz, Chloroform-d) &
165.6, 154.9, 132.4, 129.7. 128.8, 127.8 (d. Joy = 1.36 Hz), 123.9 (q. Jex = 290.0 Hz), 84.1 (q. Jeg =

26.3 Hz), 79.8, 55.1, 46.3, 43.6, 35.1, 34.4, 29.6, 28.6, 19.0; “FNIR (377 MHz, Chloroform-d) &

-68.8023; MS (ESI, m/z) calculated for CaHsFsNo0,4 [M+H]+ 431.22, found 431.15.
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tert-Butyl (2R,4R)-4-amino—2-methylpiperidine-1-carboxylate (54b).

dutdel Azt Fol| wal mAle SIS TS S8 96.1% H MR (400 MHz, Methanol-di) & 3.96-
3.84 (m, 1H), 3.69 (ddd, J = 14.2, 6.6, 3.9 Hz, 1H), 3.39-3.32 (m, 2H), 2.17 (ddt, J = 13.9, 9.1, 6.9
Hz, 1H), 2.07 (dt, J = 13.2, 4.7 Hz, 1H), 1.69-1.52 (m, 2H), 1.46 (s, 9H), 1.28 (d, J = 6.6 Hz, 3H);
BC MR (100 Mz, Methanol-dy) & 155.1, 80.0, 48.4, 45.4. 36.5, 33.2. 27.5. 27.3. 18.5; MS (ESI. m/2)

calculated for CiiHagNoOs e 215.18, found 215.15; 7Z}e]ZAS  (S)-mosher’ s reagentS A}-g3}od]

g%k, 29b-ms:; I NIR (400 MHz, Chloroform-d) & 7.50 (dd, J = 6.4, 2.6 Hz, 2H), 7.41 (dt, J = 4.5,
2.8 Hz, 3H), 7.01 (d, J =7.1Hz, 1H), 4.25-4.16 (m, 1H), 4.13 (ddd, J = 10.7, 7.4, 5.3 Hz, 1H), 3.83
(ddd, J = 14.0, 5.5, 3.2 Hz, 1H), 3.41-3.35 (m, 3H), 3.04 (ddd, J = 14.2, 11.9, 3.8 Hz, 1H), 2.03-1.94
(m, 1H), 1.90 (ddd, J = 11.9, 8.3, 5.7 Hz, 1H), 1.69-1.63 (m, 2H), 1.46 (s, 9H), 1.22 (d, J = 7.0 Hz,

3M); C NMR (100 MHz, Chloroform-d) & 165.6, 154.8, 132.3, 129.6, 128.7, 127.7 (d, Jer = 1.39 Hz)
123.9 (q, Jor = 289.9 Hz), 84.0 (q, Jor = 26.4 Hz), 79.7, 55.0, 46.4, 43.5, 35.0, 34.4, 29.4, 28.5,

18.9; “F MR (377 MHz, Chloroform-d) & -68.6802; MS (ESI, m/z) calculated for CoHsoFsN:04 [M+H]+

431.22, found 431.15.

MMethyl1-4-(((2S,4S)-2-methylpiperidin—4-yl)amino)-1Hpyrrolol[2,3-blpyridine-5-carboxamide
hydrochloride (55a).

AukA ol A} Aol wel wAlY SAES FASATH. 48:25.9% H NIR (400 Miz, Deuterium Oxide) & 8.19
(s, 1), 7.33 (d, J = 3.7 lHz, 1), 6.82 (d, J = 3.8 Hz, 1), 4.53-4.42 (m, 1H), 3.65-3.46 (m, 3H),
3.27 (td, J = 13.4, 2.7 Hz, 1H), 2.90 (s, 3H), 2.53 - 2.35 (m, 2H), 1.82 (qd, J = 13.9, 4.3 Hz, 1H),
1.75-1.60 (m, 1), 1.39 (d, J = 6.5 Hz, 3H); C NMR (100 Mz, Deuterium Oxide) 8 169.4, 151.7, 138.8,
134.7, 124.5, 106.9, 106.7, 104.4, 52.3, 49.4, 43.2, 37.1, 29.0, 26.9, 18.9; MS (ESI, m/2) calculated

for CiHyN-0 [M+H]" 288.18, found 288.15.

MMethyl-4-(((2R,4R)-2-methylpiperidin—4-yl)amino)-1H-pyrrolol[2,3-blpyridine-5-carboxamide
hydrochloride (55b).

oubAel Az} Aol wel wAlY SHES FASATH. 48:161.5% H NMR (400 Miz, Deuterium Oxide) & 8.11
(s, ), 7.29 (d, J = 3.6 Hz, 1), 6.71 (d, J = 3.7 Hz, 1), 4.39-4.25 (m, 11), 3.65-3.48 (m, 2H),
3.27 (td, J = 13.3, 2.6 Hz, 1H), 2.90 (s, 3H), 2.48-2.32 (m, 2H), 1.78 (ad, J = 14.0, 4.2 Hz, 1H),
1.64 (q, J = 12.1 Hz, 1), 1.41 (d, J = 6.5 lz, 3M); C NMR (100 MHz, Deuterium Oxide) & 169.0,
150.6, 139.7, 135.5, 123.7, 106.0, 105.3, 103.4, 51.7, 48.6, 42.6, 36.7, 28.5, 26.2, 18.3; MS (ESI,

m/z) calculated for CislyNsO [M+H]+ 288.18, found 288.15.

4-(((2S,4S)-1-(4-chlorobenzyl )-2-methylpiperidin-4-yl)amino)-Mmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (56a).

Jurdel Az ol web wAlel FHFES FTASGHATE. F8:28.5% H MR (400 Miz, Chloroform-d) & 9.13
(d, J=7.8 Hz, 1H), 8.21 (s, 1H), 7.31-7.23 (m, 4H), 7.02 (d, J = 3.4 Hz, 1H), 6.48 (d, J = 3.6 Hz,
M), 6.33 (s, 1H), 4.07 (d, J = 13.6 Hz, 1), 3.92 (dq, J = 11.4, 7.7, 5.6 Hz, 1H), 3.12 (d, J = 13.6
Hz, 1), 2.96 (d, J = 4.6 Hz, 3H), 2.90-2.77 (m, 1), 2.42 (ddd, J = 10.7, 6.0, 2.2 Hz, 1), 2.15 (d,
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J=12.2 Hz, 1H), 2.11 - 2.02 (m, 2H), 1.63-1.44 (m, 2H), 1.22 (d, J = 6.0 Hz, 3H); 13C NMR (100 MHz,
Chloroform-d) & 170.7, 150.1, 149.7, 143.0, 138.0, 132.6, 130.3, 128.5, 121.3, 105.3, 103.7, 102.9,

57.0, 56.1, 51.7, 51.4, 42.4, 33.6, 26.7, 21.3; HRMS (ESI, m/z) calculated for C22H27CIN50 [M+HT
412.1899, found 412.1902; enantiomeric purity: 99.9% ee.

4-(((2R,4R)-1-(4-chlorobenzyl )-2-methylpiperidin-4-yl)amino)-Nmethyl-1#pyrrolo[2,3-blpyridine-5-
carboxamide (56b).

dulgel Azl Col wet BA SHFES YT, F8:25.9% H NWR (400 Miz, Chloroform-d) & 10.50
(s, 1), 9.08 (d, J=7.9 Hz, 1), 8.21 (s, 1H), 7.33-7.24 (m, 4I), 7.05 (d, J = 3.6 Hz, 11), 6.53 (d,
J = 3.7 Hz, 1), 6.17-6.00 (m, 1H), 3.94 (dp, J = 11.5, 3.8 Hz, 1), 3.60 (dd, J = 382.4, 13.6 Iz,
o), 2.97 (d, J = 4.8 Hz, 3H), 2.90-2.78 (m, 1), 2.43 (ddd, J = 11.0, 6.1, 2.5 Hz, 2H), 2.20-2.13 (m,
1), 2.13-2.04 (m, 2H), 1.63-1.45 (m, 20), 1.23 (d, J = 6.1 Hz, 3H); C NMR (100 MHz, Chloroform-d) &
170.9, 150.6, 150.0, 143.8, 138.1, 132.6, 130.3, 128.5, 121.1, 105.2, 103.0, 57.0, 56.1, 51.7, 51.4,

42.5, 33.6, 26.7, 21.4; HRMS (ESI, m/z) calculated for C22H27CIN50 [M+H]+ 412.1899, found 412.1904;

enantiomeric purity: 99.6% ee.
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