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of-2~ 7] YA (Janus Kinase, JAK) 1= & HF-2-o) 7ol shi= A E 2] 52 &
2h-g-o] A|EZ] o] &4 2o glolA F CEA,
4F 2 EF5 JAK 75 743 o] A vk JAKI(OF 2 71 AL,
JAK-2(0FF 2= 7111 A4]-2), JAK3(OF 2= 7111 A4-3) 2 TYK2(WH W A E] 2 A 7)1} 4
2). JAK @A o] 27]3= 120 kDa W A] 140 kDa ¥ 9] o], 771 2] HE¥ JAK
AEA0H) =l 238, ol 5 stk Ve Sl 7l uhA] = dle] AL,
2= A A o2 24 7] %S dhar/ak 71y STAToN o 3+ % 7 (docking)
FHEA Vs 7 J= T A =l

JAK 1< vyc cytokines(IL-2, IL-4, IL-7, IL-9, IL-21), gp130 cytokine family(IL-6,
IL-11, LIF, OSM), IRF family, IL-10-like cytokines ‘5 2] cytokines®l] <] &f %3] ¥ =
ool AT A 2ol ¥hod &b T-cell, B-cell®] 7] 5&

ZAg] 53] 1). o] o] wtel, rheumatoid arthritis, inflammatory bowel
disease, atopic dermatitis, psoriasis 2] A X 2 E 93| 7| o Xt}

JAK29] 74 §-]| 3= Bc cytokine, gp130 cytokine family, EPO, IRF, IL-12, IL-23%5 2]
cytokineE©] #rofshi= Al Aol A ARg-F T}, 53] Y EPO, TPO, IL-3, IL-5
59 cytokine®] =& Aol A 3}3HH JAK2 kinase {+ homodimerazation-g- ©]
HEH 22 T cell proliferation ¥ 7+ o} 1 2} myeloid differentiation,
haematopoiesis©l] &= ¥+ $+t}, o] of] ul2), myeloproliferative neoplasm 3 22
H7e A A X528 98l A8 4 JAK2 A @Al 7} 7 E] L1 Q) oh(E] 55

JAK3+= T2 JAK kinase 2.t} ¥h&d o] A| $F4] o] 31 yc cytokines7} <=8 A o]
ZA3ehH JAK1H dimerizations &2l o] F A = T 4 Zof| vk ¥hof gkt o] o]
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H W e 2, £ 49 953 X & ALEsto] A3 A2 E B8 5ol &
A 5] A A 2ghe] PR Fol vz H 9o, FolFe] Foliz BE Fof
2 Fuke] A P o] 7| BTk 44 Aol
[95]
[96] A A] o
[97] JAK A Al 22 2] &3 &9l
[98] 719 el A 102 RdE = FEEES 24 AAIFE ol 9lolA, 8] 1
WA 63 22 3 E& A sklaL, 244 = o] JAK kinase ICs, 4k
SAsto] 31] el e Tt vt o] 9f -2 313Eo] -] 4 <l o Al =
o] A S A2 R el vl iokel Bael V&l ol g Y] AE ALY
ool o8l AHAE AlgtetE = o =7t o & W E] sll<e T
[99] [3E1]
Fo, RS F. R
MeHN ‘ N MeHN /‘ AN
NN NN
43a-f 44a-f
R ICse (nM)
JAK1 JAK2 JAK3 TYK2
tofacitinib - 1.26 9.63 0.99 124
filgotinib - 16.2 206.3 3218 71.5
43a H 35.33 - - -
43b 4-Cl 4842 - - -
43¢ 3-OMe 1649 203.34 3052 4932
43d 4-OMe 73.62
43e 3-CN 1497 180.7 1434 1070
431 4-CN 11.80 2559 316.1 411.9
44a H 11.99
44b 3-Clt 6.39 88.1 2496 593.1
44c 4-Ct 424 878 1155 458.5
44d 4-OMe 7.27 187.8 363.6 11249
44e 3-CN 3.15 649 2509 357.6
44f 4-CN 8.32 88.0 221.1 2392
[100] [3%2]
Fb -
O HN | /\é
MeHN /‘ A
45a-0
R ICse (llM)
JAK1 JAK2 JAK3 TYK2
45a H 105.05
45b 3-Ct 63.18
45¢ 4-Cl 4554 761.8 664.4 1069.5
45d 3-OMe 365.01
45e 4-OMe 117.59
45fF 3-CN 205.39
45¢g 4-CN 251.98
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[101] [3%E3]
Me
()-cis N ‘ =
O HN ’\’R
MeHN™ ™7\
Sn H
46a-d
R I1Cs0 (nM)
JAK1 JAK2 JAK3 TYK2
46a 2-F 12.97 18.7 12.0 38.7
46b 3-F 21.21 329 17.6 759
46¢ 4-F 344 8.97 10.8 8.42
46d 4-CF; 0.252 432 145 1234
[102] [3%E4]
Me Me
(t)-cis O ‘ SN (4)-cis O ‘ A
O HN /Q O HN nR
MeHN f ‘ A MeHN j ] ’\>
NN NN
47a4d 482
R ICso (nM)
JAK1 JAK2 JAK3 TYK2
47a 5-C1 0.734 7.39 3.63 40.3
47b 6-CN 3.75 226 227 16.6
47c 5-CN 6.722 24.5 11.6 49
47d 5-CF; 1.943 158 6.93 572
48a 6-Cl 3.31 131 9.11 316
48b 6-CN 1474 8.50 4.81 13.1
48¢c 6-CF3 3.649 271 40.5 749
[103] [3%5]
Me
(4)-cis N ‘ SN (€2} /éﬂ ‘ =
O HN N/)\CFg O HN ’\’R
MeHN™ 7 MeHN%
49 §0ac
R ICso (nM)
JAK1 JAK2 JAK3 TYK2
49 2-CF; 3.04 8.78 8.39 369
50a H 54.67
50b 3-Cl 17.07 99.6 166.8 3953
50c 4-C1 124.57
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[3£6]
RO SRS\ GASN
0 HN e el O HN" ™ "tge CFy 0 HN""gge "N CN
MeHN /‘ A MeHN /‘ A MeHN /‘ A
N WY NN
47a (£)-cis mixture 46d (3)-cis mixture 48b (+)-cis mixture
88a (S, S)-enantiomer §7a (8, S)-enantiomer 58a (S, S)-enantiomer
58b (R, R)-enantiomer 57b (R,R}-enantiomer 58b (R,R}-enantiomer
1Cso (I'IM)
JAK1 JAK2 JAK3 TYK2
56a 0.552 6.68 8.05 9.32
56b 181.38
57a 0.017 16.8 9.24 583
57b 112.4 865.5 957.4 788.6
58a 0.577
58b 56.1
[327]
Glso (UM)
JAK1 JAK2 JAK3 TYK2
tofacitinib 0.0440 1.382 0.462 0.302
56a 0.0288 0.575 1.80 0.0994
57a 0.00145 0.577 1.41 0.174
58a 0.0192 0.934 2.08 0.164

(* Ba/F3 Cell-based Assays of the Inhibitors)

&71 A dloll AN = B3 s ek 3o 1R B4 H = 2 E e
e, Fud AUk @A datod A o2 Y AE W=
¥ obeto] AlzE g k. s F Lok S VAR A =, o] 2 d AnbA g
el A, A AR A SHeEEE oIy A A e 3het= 5ol thEt

[Dubz] qk-22] 1]- Z=714) 23 2 29-32 $HAlof) T3 215 %] A a)
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[112] oo 5 cl
amines, CDI, -
HO™ S - . O T
& DME, r1.,2h pr
N s Ll M
M [H N H
2z 23
o HN HEI 0 HN HE
Y bl H N = | e HN = [
o R-M SN S
“y S a. MM o BOC  DIEEA NMP, 180°C.S5h H H
L ) 3
M ﬁ . 44 HCL inDivsane, DCM, 2h
a4 i1 trans - Amino-1 Boo-3-flsoro ppe ridive

E e
#: ce--Am wo-1-Boc-3-fa oropiperidi &

F
&: 1-A-Boc—h-am in-3 - diflo ro-ppre 2 e UH Ji\/h\l "
3 -1-Boc- i pe ridi
trans-1-Boc-4-fmino-2-methep pe ridire 0 HN HE o HN Heol
MEHN)KI\//)\/IC hleHM cd I
- S N
MR

N

I=

31 32
[113] A7) b2 B3] 1o A4 ®.Ql vupe} o], N-# & X] 3% 1-H-pyrrolo[2,3-b

Ipyridine carboxamides”} 4-chloro-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid ]
carbonylimidazole®l] 2] gt ofrfo]l = A ZH 0 2 A H o A}, & 29-32+
mpol AR gol B 231 stol] thFEk ofnl 25285 = 313 23] C4 A A9

(oF] /\/] =8l A ;qgl.a]-—__ L %J—_y, A7) olHl &

=

o HE QA EL43-495 AV A
AAlol] 2] 5] Boc-€ B 3 3} E sl F3HA] 29-325 AT

[114]
[115] [DHFZ] W& 21 2] S=71A) 40-42 34 o) 3 218 %] A =}
[116]

o

R

ﬁ el 3436 ﬁlﬁ WH, Az, MeOH /I/j(\®
o K;COy, DME, 80°C, ovemight o

R HaBH,CN,40°C,overnight  HaN 3

33 BH,C 8739 4042
R:H, 3-ClL4-Cl

[117] 2371 AubA wb-g- 220 A H Sl v} o], 2-dimethyl piperidine 2= 7FA| =

= R
/\] xl%ﬂ 32] K,CO, o 7] = /\}ggy N-

A=A A 3} 2 NH,0AcE AH&-3F 3k A
ol g} Hb-§-& F-3ho] ATt

[118]

[119] iR,

&2 3] HF WA S 43-50 FAol) THa 49 A}

o= p=1
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[120]

R
N MeHN A
-
N2BH(OAc),, TEA, AcOH N NN
w32 1,2-Dckloroethare, 60 °C, overnight 43af Ada-f
OHC._~, "
Re s ol OMe, F. CF3, CN & R 0 HN 2
MeHN MeHN N\
NN NN
45a-g 46a-d
Me Me
jope jene
O HN N2 O HN N R
MeHNJ\C/b MeHN B
47a-d 48a-c
Me
NN
O HN N/ACFQ
MeHN"™
Sy

DIPEA, NMP, 180 °C, overnight é /\O
40-42
g d MeHN A
\N \_
H o

50a-c
[121] A7) AubA wb-g-2] 30| A H.9l uhe} o HE A E 43-49=
Boc-2+ 2.5 3% {Wu%nﬂQ%QQWﬂﬂﬂQAQQ@ﬂﬂﬂ%%QE
FAAEAL. HE AL ES

& npol AR ol H 213l of vl F11A| 40-422F
ﬂﬂﬁﬂ%%%gi@ﬁM.

Iz

[122]
[123] [ 54 H5-5-2] 4]-4-amino-2-methylpiperidine = {3 54a-be] A1 814 Q1 A&
ol /A A T del Tk A A Axt
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? O
d()k ©§NH2N38H(0A% ? JQ/:{LOK PAOH), AcOH, ,@rﬁ"nk
4] 2 gu 2 HoN

AcOH, DCM, t, 2d MeOH, EtOH, 80°€C, 24

5a % 54a

o]
JO\DJ< :; NH?I&BH(OAD):. @ u)iok P&OH) 2, AcOH; @Jkok
o = &N =

AcOH, DCM, it, 2d MeOH, EtOH,80 *C, 2 d  Hal'

51b £ s
AF7] AHbA HEe- 2] go]| A H.Ql vlof o], 7k A&} o] A A A F1HA) 54a%)

54b+= 51a, 5be} A2/ o] A A 52a, 52bE o] g5fo] ME] A 0=

4-aminopiperidine®] 2, 4% 91 %] ¢] 7}olgha &

o]’ A A 53a2} 53bi= EehE £ ol SHAREES o] &3 dHl A 35 F5to

FZEA) 54a2154b 5 $Hd 83T

@) o = S
[LuFA] 8321 5] - A& o] A2 A4 21 56a, 56b, 57a, 57b, 58a 2 58b2] Aol
et A A At
NH OHC.
o] HCI o
o cl )y J< a. 2, DIPEA, NMP, >(\/Q X !
mmm% . N o 180°C, 5h g R
~ N S - —-' \N RSN \
NN HoN b. gg’:lg'é Dioxane, Aol NaBH(OAG);, TEA, ACOH,
, N E DGE, r.t., overnight
chirality of C2, C4 of chirality of C2, Cd of % CorN
4-amino-2-metylpiperidine 4-amino-2-metylpiperidine R: CFs, CI
23 54a:(S, S) §a: S, S o
34b: (R, R) 55h: ER', EE)

ﬂ l D ’CI\L i ! -
(5%}, No .= (545, (5Ks}, P
O HN Cl O HN CF3 O HN N~ "CN
N A N o ~N Sy
HoOfL HoL Ho[L

N N N

H

N

56a
N i = N N % =
SR N lmmy) RGN P
O HN i Cl O HN' CF3 O HN o "NT TCN
~ ~ ~
b e e
N
H

NT N NN N
56b 57b 58b

7] AubA qhg- Al 50 4 HQl upef o], 7]
71-54) o] A A A o} H1¢1 54a, 54bS U HEA WES-2] | L 59}
nlo] AZ o] H & o] &3 WA X shut-g I 314 ki
A A1 &2 56a,56b, 57a, 57b, 58a, L 58b= 314l 519 o}

4-Chloro-N-methyl-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (23) T 4.
4-chloro-1H-pyrrolo[2,3-b]pyridine-5-carboxylic acid (1leq) 2} CDI (1.05 eq) & 2 4
71 A 27 ol 420l 4] DMF 20 mLell % 7}t o), wh-3- 2328 1A} ot
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HE%] 1T}, Methylamine (5 eq)E &=l 3] A 7}8kaL,
2 2ol A 1A E ot aRkE AT} RES EHQ1S TLCE Y E o
S A T E A}ﬂo}ﬂ A A A} 83t E S
EE #H7tete] HAES At gla, ovtE AAE A =22
A 01 o] 7}k A WA A =S A ME}(?% 86 5%). '"H NMR (400 MHz,
DMSO-dy) 6 12.15 (s, 1H), 8.37 (q, J = 4.7 Hz, 1H), 8.24 (s, 1H), 7.65 (d, J = 3.5 Hz,
1H), 6.56 (d, J = 3.4 Hz, 1H), 2.80 (d, J = 4.6 Hz, 3H); *C NMR (100 MHz,
Chloroform-d) 8 168.85, 149.42, 143.10, 134.32, 128.48, 124.54, 120.69, 100.59,
26.93; MS (ESI, m/z) calculated for CoHoCIN;O [M+H]* 209.04, found 210.00.

éﬁoﬁrﬂ}l
E;‘%‘:’i
o o
- -
glﬂm
e
ﬁU
~Z
m

duta AxF A

Boc-E & ¥ o} %1 25-283} 54a-b (2 eq) 8- V| (NMP (2 mL))°l] DIEA (2 eq)<}
chloro-N-methyl-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (1.0 mmol)E % 7}3}aL,
3 Z =2 180 °Coll A whol A& flo] B ZAL slol] mwbE Qlvh. Aa T =2
g0 2 WAL, o | oAl H o] E R 5] A1 H § H,0, brine &= A X ¥ a1
MgS0, 8.2 A Z At A7] 2-Z3E-2 silica gel flash chromatography
(dichloromethane:MeOH = 10:1 elution)®l] & & A A = o], T A o] A =&
A AT} Dioxane (2 mL)% 2] 4 N HCIE- MeOHA 9] 313 = 25-287) 54a-b £ <1 o]
H7bstar, 7] €352 Boc $H.E 3} 517] 93], 241 {F -5 QF Aol A
akE ol fok A& F71HA Q1 A Al glo] vk WA ol AFE-E o] A

4-((trans-3-Fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2,3-b]pyridine-5-
carboxamide hydrochloride (29).

AEA 1 A ab Aol whe} F A 9] 3}gHES FA AT 81 26.1%; 'HNMR
(400 MHz, Methanol-d,) 6 8.46 (s, 1H), 7.40 (d, J = 3.7 Hz, 1H), 7.01 (d, J = 3.7 Hz,
1H), 5.17-5.06 (m, 1H), 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, 2H); *C NMR (100 MHz, Methanol-d,) 6 169.32, 154.26,
139.88, 135.89, 125.50, 108.37, 106.48, 105.19, 87.31 (d, Jcx=181.0 Hz), 51.81 (d, J¢
r=23.8Hz),44.84 (d, Jor=26.3 Hz), 41.59, 26.80, 26.24; MS (ESI, m/z) calculated
for C;HsFNsO [M+H]* 292.16 found 292.10.

4-((cis-3-Fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2,3-b]pyridine-5-ca
rboxamide hydrochloride (30).

AEA Q1 A ab Aol whe} F A 9] 3}gHES FA AT 81 78.8%; 'H NMR
(400 MHz, DMSO-d;) 6 11.52 (s, 1H), 9.59 (d, J = 8.7 Hz, 1H), 8.31 (s, 1H), 8.23 (d, J
=4.4Hz, 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, /= 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, /= 12.0 Hz, 1H), 1.86-1.75 (m, 1H),
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1.67-1.51 (m, 2H); *C NMR (100 MHz, DMSO-dg) ¢ 170.02, 150.34, 148.53, 144.51,
122.04, 104.62, 103.13, 101.54, 88.88 (d, Jor = 173.6 Hz), 51.71 (d, Jor = 18.1 Hz),
48.23 (d, Jo.r = 20.5 Hz), 29.62, 28.05, 26.09; MS (ESI, m/z) calculated for C,,H;sFN;
O [M+H]* 292.16 found 292.10.

4-((3,3-Difluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2,3-b]pyridine-5-ca
rboxamide hydrochloride (31).

AnkA el A} Aol whet A 9] 835 T el o 8:89.1%; 'H NMR
(400 MHz, Chloroform-d) ¢ 12.09 (s, 1H), 8.93 (s, 1H), 8.54 (d, /= 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, 3H),
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) 6 167.37, 151.57, 149.10, 146.45, 125.61, 122.48(t, Jor = 244.4 Hz),
116.47,114.41, 100.57, 55.10 (dd, Jor=31.5, 26.4 Hz), 52.38 (t, Jor = 22.8 Hz),
51.17, 31.20, 26.33; MS (ESI, m/z) calculated for C;4HsF>NsO [M+H]* 310.15 found
310.15.

N-Methyl-4-((cis-2-methylpiperidin-4-yl)amino)- 1H-pyrrolo[2,3-b]pyridine-5-ca
rboxamide hydrochloride (32).

AREA Q1 A} Aol uhe} A 9] 3}gHE-S Sl =8 37.6%; 'H NMR
(400 MHz, Deuterium Oxide) 6 8.10 (d, J=0.9 Hz, 1H), 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, 1H), 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,
1H), 1.48-1.43 (m, 1H), 1.35 (d, /= 6.5 Hz, 3H); *C NMR (100 MHz, Deuterium
Oxide) 6 171.4, 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 C,sH,,NsO [M+H]* 288.1819 found
288.1821.

A4 A} B

2,2-dimethylpiperidin-4-one (1.3 mmol) - (DMF (5 mL))°ll K,CO; (5.2 mmol)¥}
o]g] WA HZnlo]l= (2.6 mmol)E F7Febar Wh-E E 25 80 °Coll A 124 3¢
ol Mg A AT WS £35S DCM (40 mL)°l| &4 H F H,0, brine 2.
A2 = 51, MgS0, 8. = 712 ¥ T}, 7] &3& - silica gel flash chromatography
(30% Ethyl acetate in Hexane elution)®l] 2] 3} g A = o] A A 2] WA= 37-395
TS5t} 37-39 T HA o] hE D 7] 9] of Rl X $H-E 9] @, 37-39 (1 eq) &
(W€ 10 mL)°l] ammonium acetate (10 eq)$} 4A molecular sieveE 3 7} a1
1A ZE & QF agsk STl B £ 35 <] sodium cyanoborohydride (2 eq) &
A7vetaL 2ol A 12413F o] F7F alRks it A7) Z &2 DCM (40
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mL)°l 84 ¥ H H,0, brine 2.2 Al A ¥ 31, MgS0, 2.2 712 ¥ At} 7]
L 3}1&E - silica gel flash chromatography (dichloromethane:methanol = 10:1
elution)©l] 2] 8] A A =) o] A T A 9] o}wl WAL 40-425 531U

1-Benzyl-2,2-dimethylpiperidin-4-one (37).

A¥EA Q1 A} Bol whe} F A9 s}ehE-& A S TE 58 41.4%; 'H NMR
(400 MHz, Chloroform-d) 6 7.39 (d, J = 7.1 Hz, 2H), 7.33 (t, / = 7.4 Hz, 2H), 7.25 (t,
J=17.2Hz, 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); *C NMR (100 MHz, Chloroform-d) 6 210.35, 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 C;,;H,
NO [M+H]* 218.15 found 218.10.

1-(3-Chlorobenzyl)-2,2-dimethylpiperidin-4-one (38).

A¥EA Q1 A} Boll whe} F A9 s}ehE-& A8 TE 578 45.6%; 'H NMR
(400 MHz, Chloroform-d) 6 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) 6 210.02, 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 C;4H;sCINO
[M+H]* 252.12 found 252.05.

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

A¥EA Q1 A} Boll whe} F A9 s}ehE-& A8 TR 981 54.5%; 'H NMR
(400 MHz, Chloroform-d) 6 7.35-7.27 (m, 4H), 3.59 (s, 2H), 2.73 (t, / = 6.3 Hz, 2H),
2.38 (s, 2H), 2.36-2.29 (m, 2H), 1.18 (s, 6H); *C NMR (100 MHz, Chloroform-d) 6
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 C4,H;sCINO [M+H]*+ 252.12 found 252.05.

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

A¥EA Q1 A} Boll whe} F A9 s}ehE-& A8 TE 5781 85.8%; 'H NMR
(400 MHz, Methanol-d,) 6 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,
1H), 1.06 (s, 3H); *C NMR (100 MHz, Methanol-d,) 6 141.75, 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 C;;H»:N, [M+H]* 219.19 found 219.15.

1-(3-Chlorobenzyl)-2,2-dimethylpiperidin-4-amine (41).
AEA 1 M ap Boll ubeh A o] #Feh= & TSt Th 581 98.0%; 'H NMR
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(400 MHz, Methanol-d,) 8 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); 5C NMR (100 MHz, Methanol-d,) 8 144.78,
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 C;;H,,CIN, [M+H]* 253.15 found 253.10.

1-(4-Chlorobenzyl)-2,2-dimethylpiperidin-4-amine (42).

ARk Q1 A} Bol whe} F A9 stehE-& A8 TR 581 93.9%; 'H NMR
(400 MHz, Methanol-d,) 6 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, 1H), 1.76-1.61 (m, 2H), 1.36-1.27
(m, 1H), 1.24 (s, 3H), 1.21-1.10 (m, 1H), 1.05 (s, 3H); *C NMR (101 MHz, Methanol-
dy) 0 140.91, 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 Cy;H,,;CIN, [M+H]*+ 253.15 found 253.10.

drtH Azt C

Boc-2 H. 2 3}l = {hA) 29-32 B ¢ H[EFo] = & (DCM (5 mL))°l]
triethylamine (1 eq), acetic acid (1.5 eq), sodium triacetoxyborohydride (2 eq) =
Z7F8kaL 60 °Coll A 12413 o] % awkat vk, A 3 -2 9= 2 NaHCO;
FgN o A HEtaL, ol e ofAl e o] Eol 5] A gk 5], H,0, brine. 2. & Al| 2 ¥ a1,
MgSO, 8 2 HAZEH A 7] Z 3=+ silica gel flash chromatography
(dichloromethane:methanol = 10:1 elution)®l] 2] &l 4 A ¥ o #] F A 2] WA &
43-49, 56a, 56b, 57a, 57b, 58a, B 58b = 531310}

4-((trans-1-Benzyl-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2,3-b]py
ridine-5-carboxamide (43a).

AREA Q1 A} Cofl whe} F A9 stehE-& A8 TE 581 55.8%; 'H NMR
(400 MHz, Chloroform-d) 6 11.20 (s, 1H), 9.36 (d, J = 8.2 Hz, 1H), 8.25 (d, /= 3.8
Hz, 1H), 7.34 (s, 1H), 7.33 (s, 2H), 7.32-7.23 (m, 2H), 7.05 (d, J = 3.6 Hz, 1H), 6.59
(d, J=3.5Hz, 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,
1H), 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) 6 170.82, 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, Jor= 180.1 Hz), 62.42, 55.43 (d, Jcr
=23.6 Hz), 53.96 (d, Jor = 23.0 Hz), 50.46, 30.17, 26.66; HRMS (ESI, m/z) calculated
C,HosFNsO [M+H]* 382.2038 found 382.2041.

4-((trans-1-(4-Chlorobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrol
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0[2,3-b]pyridine-5-carboxamide (43b).

AREA Q1 Az} Coll upet TA 9] 3}t FAd A Th 81 65.6%; 'H NMR
(400 MHz, Chloroform-d) 6 11.37 (s, 1H), 9.38 (d, /= 8.2 Hz, 1H), 8.25(d, J=4.1
Hz, 1H), 7.34-7.21 (m, 4H), 7.04 (d, J = 3.1 Hz, 1H), 6.57 (d, J = 3.4 Hz, 1H), 6.30 (s,
1H), 4.74-4.55 (m, 1H), 4.32-4.19 (m, 1H), 3.55 (s, 2H), 3.02 (d, / = 14.5 Hz, 1H),
2.98 (d, J=4.7 Hz, 3H), 2.75-2.67 (m, 1H), 2.56-2.43 (m, 1H), 2.37 (t, / = 9.0 Hz,
1H), 2.33-2.21 (m, 1H), 1.81-1.67 (m, 1H); *C 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, Jor = 179.6 Hz), 61.59, 55.22 (d, Jor = 23.8 Hz), 53.61 (d, J¢
r=24.1Hz), 50.23, 29.95, 26.66; HRMS (ESI, m/z) calculated for C,,H,,CIFN;O,
[M+H]* 416.1648 found 416.1651.

4-((trans-1-(3-Methoxybenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrr
olo[2,3-b]pyridine-5-carboxamide (43c).

ARkl M} Cofl whet 1A 9] 3}HE-S FAd 8k th 8 61.3%; 'H NMR
(400 MHz, Chloroform-d) 6 11.40 (s, 1H), 9.36 (d, / =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, 2H), 6.81 (dd, J = 8.9,
1.8 Hz, 1H), 6.56 (d, J = 3.0 Hz, 1H), 6.30 (s, 1H), 4.77-4.55 (m, 1H), 4.34-4.15 (m,
1H), 3.81 (s, 3H), 3.57 (s, 2H), 3.10 (td, J = 15.5, 13.4, 6.8 Hz, 1H), 2.97 (d, J=4.7
Hz, 3H), 2.82-2.75 (m, 1H), 2.47 (q, /= 7.1 Hz, 1H), 2.35 (t, / = 9.5 Hz, 1H), 2.26 (d,
J=5.3 Hz, 1H), 1.85-1.68 (m, 1H); *C NMR (100 MHz, Chloroform-d) 6 170.79,
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, Jor = 180.1 Hz), 62.31, 55.50 (d, Jor = 24.1 Hz),
55.23,54.16 (d, Jo.r = 22.8 Hz), 50.53, 30.27, 26.65; HRMS (ESI, m/z) calculated for
Cx»H,,FN;O, [M+H]* 412.2143 found 412.2139.

4-((trans-1-(4-Methoxybenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrr
olo[2,3-b]pyridine-5-carboxamide (43d).

ARkl A} Cofl whe} 1A 9] 3}HE-S FAd 8kt 78 69.2%; 'H NMR
(400 MHz, Chloroform-d) 6 11.23 (s, 1H), 9.35 (d, J=8.2 Hz, 1H), 8.24 (d, J=4.1
Hz, 1H), 7.23 (d, J = 8.5 Hz, 2H), 7.06-6.97 (m, 1H), 6.87 (d, J = 8.6 Hz, 2H), 6.56 (d,
J=3.2Hz, 1H), 6.34 (s, 1H), 4.74-4.54 (m, 1H), 4.26-4.08 (m, 1H), 3.80 (s, 3H), 3.53
(s, 2H), 3.07 (d, J= 5.1 Hz, 1H), 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, / = 9.4 Hz, 1H), 2.29-2.19 (m, 1H), 1.79-1.66 (m, 1H); *C
NMR (100 MHz, Chloroform-d) 6 170.78, 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, Jor = 178.4 Hz), 61.59,
60.43, 55.22 (d, Jor=23.1 Hz), 53.61 (d, Jcr = 17.6 Hz), 50.23, 29.95, 26.66; HRMS
(ESI, m/z) calculated for C»,H»,FNsO [M+H]* 412.2143 found 412.2146.
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4-((trans-1-(3-Cyanobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrol
0[2,3-b]pyridine-5-carboxamide (43e).

ARkl A} Cofl whe} 1A 9] 3}HE-S FAd 8kt 78 59.1%; 'H NMR
(400 MHz, Chloroform-d) 6 11.19 (s, 1H), 9.42 (d, J = 8.2 Hz, 1H), 8.27 (s, 1H), 7.64
(s, 1H), 7.62-7.52 (m, 2H), 7.44 (t, J = 7.7 Hz, 1H), 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, 1H), 3.61 (s,
2H), 2.99 (d, J = 4.7 Hz, 3H), 3.03-2.90 (m, 1H), 2.71 (s, 1H), 2.61-2.50 (m, 1H), 2.43
(t, J=8.7 Hz, 1H), 2.36-2.25 (m, 1H), 1.84-1.73 (m, 1H); 3C NMR (100 MHz,
Chloroform-d) 6 170.91, 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, Jor= 180.0 Hz),
60.53, 55.14 (d, Jcr=22.5 Hz), 53.19 (d, Jor = 18.6 Hz), 50.16, 29.81, 26.78; HRMS
(ESI, m/z) calculated for C,,H,FN:O [M+H]+ 407.1990 found 407.1995.

4-((trans-1-(4-Cyanobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrol
0[2,3-b]pyridine-5-carboxamide (43f).

AEA 1 A ap Cofl uheh A o] gheh= & TSt 581 55.8%; 'H NMR
(400 MHz, Chloroform-d) 6 11.40 (s, 1H), 9.43 (d, J = 8.2 Hz, 1H), 8.27 (s, 1H), 7.62
(d, J=8.2Hz,2H), 7.45 (d, J= 8.1 Hz, 2H), 7.07 (d, J= 3.5 Hz, 1H), 6.58 (d, /=34
Hz, 1H), 6.32 (s, 1H), 4.79-4.54 (m, 1H), 4.28 (d, /= 4.8 Hz, 1H), 3.63 (s, 2H),
3.10-2.91 (m, 1H), 2.99 (d, J = 4.7 Hz, 3H), 2.70 (s, 1H), 2.61-2.49 (m, 1H), 2.42 (t, J
= 8.7 Hz, 1H), 2.37-2.23 (m, 1H), 1.84-1.70 (m, 1H); *C NMR (100 MHz,
Chloroform-d) 6 170.88, 150.61, 150.28, 143.88, 143.33, 132.35, 129.37, 121.75,
119.02, 111.19, 105.56, 103.99, 102.40, 90.12 (d, Jcr = 179.6 Hz), 61.86, 55.19 (d, Jcr
=23.6 Hz), 53.17 (d, Jcr = 25.0 Hz), 50.24, 29.80, 26.77; HRMS (ESI, m/z) calculated
for C,,Ho,FNgO [M+H]* 407.1990 found 407.1996.

4-((cis-1-Benzyl-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2,3-b ]pyrid
ine-5-carboxamide (44a).

AREA Q1 A} Cofl whe} F A9 stehE-& A8 TE 5781 26.0%; 'H NMR
(400 MHz, Chloroform-d) 6 10.99 (s, 1H), 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, 1H), 6.44 (d, /= 3.7 Hz,
1H), 6.15 (d, J=4.6 Hz, 1H), 4.87 (d, J = 48.3 Hz, 1H), 4.33-4.05 (m, 1H), 3.63 (s,
2H), 3.20 (s, 1H), 2.99 (d, J = 4.8 Hz, 3H), 2.91 (d, J = 10.0 Hz, 1H), 2.54-2.37 (m,
1H), 2.32 (t, /= 10.6 Hz, 1H), 2.16-2.05 (m, 1H), 2.05-1.98 (m, 1H); *C NMR (100
MHz, Chloroform-d) 6 170.82, 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, Jcr
=22.2 Hz), 52.53 (d, Jcr= 19.8 Hz), 50.46, 30.17, 26.66; HRMS (ESI, m/z) calculated
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C21H25FN5O [M+H]+ 382.2038 found 382.2040.

4-((cis-1-(3-Chlorobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[
2,3-b]pyridine-5-carboxamide (44b).

ARkl M} Cofl whet 1A 9] 3}HE-S FAd 8k th 78 35.1%; 'H NMR
(400 MHz, DMSO-dy) 6 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, ] = 2.1 Hz, 1H), 7.30
(d, J=3.0Hz, 1H), 5.64 (d, /= 49.5 Hz, 1H), 5.10-4.88 (m, 1H), 4.37 (s, 2H), 3.86 (s,
1H), 3.58 (s, 1H), 3.54 (d, /= 4.3 Hz, 3H), 3.23 (d, /= 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-dy) 6 169.97, 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, Jor = 177.1 Hz), 60.36, 54.58 (d, Jor = 17.6 Hz), 51.33 (d, Jc
r=17.9 Hz), 50.14, 27.95, 26.09; HRMS (ESI, m/z) calculated for C,H,,CIFN;O
[M+H]* 416.1648 found 416.1648.

4-((cis-1-(4-Chlorobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[
2,3-b]pyridine-5-carboxamide (44c).

ARkl M} Cofl whet 1A 9] 3}HE-S FAd 8kt 8 35.1%; 'H NMR
(400 MHz, DMSO-d;) 6 11.52 (s, 1H), 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, /= 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, /=9.3 Hz, 1H),
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, / =9.1 Hz, 1H), 1.79 (q, J = 10.7 Hz, 1H); *C NMR (100 MHz,
DMSO-d;) 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, Jor= 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 C,H,,
CIFN;O [M+H]* 416.1648 found 416.1648.

4-((cis-1-(4-Methoxybenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrol
0[2,3-b]pyridine-5-carboxamide (44d).

ARkl M} Cofl whet 1A 9] 3}HE-S FAd 8kt 78 50.3%; 'H NMR
(400 MHz, DMSO-d;) 6 11.52 (s, 1H), 9.62 (d, J = 8.7 Hz, 1H), 8.31 (s, 1H), 8.27-8.19
(m, 1H), 7.23 (d, / =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, /= 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, /= 10.8 Hz, 1H), 1.89 (d, /=9.9 Hz, 1H), 1.76 (q, J = 10.9 Hz, 1H); *C
NMR (100 MHz, DMF-d¢) 6 169.97, 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, Jcr = 177.0 Hz), 60.73, 54.99, 54.53
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(d, Jorp=14.5Hz), 51.48 (d, Jor = 17.5 Hz), 50.05, 27.95, 26.0; HRMS (ESI, m/z)
calculated for C,,H»FNsO, [M+H]* 412.2143 found 412.2148.

4-((cis-1-(3-Cyanobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2
,3-b]pyridine-5-carboxamide (44e).

AREA Q1 Az} Coll upet TA 9] 3} T Th 81 49.1%; 'H NMR
(400 MHz, DMSO-d;) 6 11.52 (s, 1H), 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 = 7.7 Hz, 1H),
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, /= 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, /= 10.6 Hz, 1H), 1.90 (d, J =
9.7 Hz, 1H), 1.80 (g, J = 10.7 Hz, 1H); C NMR (101 MHz, DMSO-dg) 6 169.96,
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, 88.58 (d, Jcr = 176.9 Hz), 60.02, 54.50 (d, Jor= 18.4
Hz), 51.28 (d, Jcr = 17.9 Hz), 50.04, 27.91, 26.08; HRMS (ESI, m/z) calculated for C,,
H,,FNcO [M+H]* 407.1990 found 407.1991.

4-((cis-1-(4-Cyanobenzyl)-3-fluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2
,3-b]pyridine-5-carboxamide (44f).

AREA Q1 Az} Coll upet TA) 9] 3}t T th 81 31.9%; 'H NMR
(400 MHz, DMSO-d;) 6 11.52 (s, 1H), 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, /= 8.3 Hz, 2H), 7.17 (dd, /= 3.3, 2.4
Hz, 1H), 6.52-6.49 (m, 1H), 4.85 (d, / =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, /= 10.4 Hz, 1H), 1.90 (d, J = 9.8 Hz, 1H), 1.85-1.71 (m, 1H); *C NMR
(100 MHz, DMSO-dy) 6 169.96, 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, Jcr = 177.1 Hz), 60.50,
54.65 (d, Jer=19.7 Hz), 51.27 (d, Jcr = 18.0 Hz), 50.17, 27.92, 26.08; HRMS (ESI,
m/z) calculated for C,,H,.FN,O [M+H]* 407.1990 found 407.1991.

4-((1-Benzyl-3,3-difluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2,3-b]pyri
dine-5-carboxamide (45a).

AREA Q1 A} Cofl whe} F A9 stehE-& A8 TR 581 36.5%; 'H NMR
(400 MHz, Chloroform-d) 6 12.07 (s, 1H), 8.98 (s, 1H), 8.63 (d, /=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, /= 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) 6 167.24,
151.70, 149.17, 146.66, 139.73, 128.60, 128.08, 127.32, 125.47, 120.7(t, Jor = 247.02
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Hz), 116.52, 114.42, 100.67, 62.25, 56.42 (t, Jor =21.4 Hz) 55.01 (t, Jor = 29.4 Hz),
51.59, 30.95, 29.41, 26.29; HRMS (ESI, m/z) calculated for C,;H,,F;NsO [M+H]*
400.1943 found 400.1946.

4-((1-(3-Chlorobenzyl)-3,3-difluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[
2,3-b]pyridine-5-carboxamide (45b).

ArkaQl A ap Coll whet A 9] 3hghE S A AT 781 60.6%:; 'H NMR
(400 MHz, Chloroform-d) 6 12.30 (s, 1H), 8.96 (s, 1H), 8.66-8.51 (m, 1H), 7.41 (s,
1H), 7.38 (d, J = 3.0 Hz, 1H), 7.30-7.24 (m, 3H), 6.63 (d, /=3.3 Hz, 1H), 4.00 (d, J =
7.1 Hz, 2H), 3.93-3.82 (m, 1H), 3.59-3.44 (m, 2H), 3.22 (t, / = 10.0 Hz, 1H), 3.17-3.06
(m, 1H), 3.03 (d, / =4.8 Hz, 3H), 2.13 (dd, / =9.0, 4.5 Hz, 1H), 1.88-1.77 (m, 1H); 13
C NMR (100 MHz, Chloroform-d) 6 167.38, 151.80, 149.20, 146.61, 142.09, 134.54,
129.94, 128.24, 127.56, 126.25, 125.70, 120.74 (t, Jcr = 246.2 Hz), 116.56, 114.54,
100.69, 60.36, 56.73 (t, Jor =21.5 Hz), 55.25 (t, Jor = 29.0 Hz), 51.21, 31.07, 29.80,
26.42; HRMS (ESI, m/z) calculated for C,HiCIF.NsO [M+H]* 434.1554 found
434.1559.

4-((1-(4-Chlorobenzyl)-3,3-difluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[
2,3-b]pyridine-5-carboxamide (45c).

ARkl M} Cofl whe} 1A 9] 3}HE-& FAd 8kt 78 60.6%; 'H NMR
(400 MHz, Methanol-d,) 6 9.84 (s, 1H), 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, 1H), 3.47-3.34 (m, 1H); 3C
NMR (100 MHz, Methanol-d,) 6 171.48, 151.58, 150.61, 145.66, 140.08, 133.83,
130.96, 129.50, 125.90, 121.8 (t, Jor = 247.3 Hz), 117.01, 114.62, 101.72, 60.77, 58.0
(t, Jer=20.8 Hz), 56.2 (t, Jor =29.7 Hz),51.58, 50.14, 30.46, 26.85; HRMS (ESI,
m/z) calculated for C,;H,;CIF,NsO [M+H]* 434.1554 found 434.11557.

4-((1-(3-Methoxybenzyl)-3,3-difluoropiperidin-4-yl)amino)-N-methyl- 1H-pyrrol
0[2,3-b]pyridine-5-carboxamide (45d).

AREA Q1 A} Cofl whe} F A9 stehE-& A s TE 5781 60.6%; 'H NMR
(400 MHz, Chloroform-d) 6 11.72 (s, 1H), 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, 2H), 6.84 (d, /= 8.4 Hz, 1H), 6.65 (s, 1H),
3.99 (s, 2H), 3.95-3.87 (m, 1H), 3.84 (s, 3H), 3.51 (t, /= 14.6 Hz, 2H), 3.21 (t, J =
10.7 Hz, 1H), 3.14 (d, /= 5.7 Hz, 1H), 3.03 (d, /= 4.3 Hz, 3H), 2.12 (s, 1H), 1.95-1.79
(m, 1H); “C NMR (100 MHz, Chloroform-d) 6 167.20, 159.85, 151.63, 149.15,
146.77, 141.38, 129.61, 125.35, 120.63 (t, Jor = 246.2 Hz), 120.31, 116.58, 114.36,
113.67, 112.57, 100.75, 56.32 (t, Jcr = 21.5 Hz), 55.24, 55.03 (t, Jcr = 29.0 Hz),
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51.44, 50.39, 29.41, 26.29; HRMS (ESI, m/z) calculated for C,,H,,F-NsO [M+H]*
430.2049 found 430.2057.

4-((1-(4-Methoxybenzyl)-3,3-difluoropiperidin-4-yl)amino)-N-methyl- 1H-pyrrol
0[2,3-b]pyridine-5-carboxamide (45e).

ARkl M} Cofl whe} 1A 9] 3}HE-S FAd 8kt 78 62.3%; 'H NMR
(400 MHz, Chloroform-d) 6 11.83 (s, 1H), 8.98 (s, 1H), 8.61 (d, J=4.7 Hz, 1H), 7.38
(d, J=2.5Hz, 1H), 7.30 (d, J = 8.6 Hz, 2H), 6.95-6.87 (m, 2H), 6.64 (d, J = 3.4 Hz,
1H), 3.94 (s, 2H), 3.91-3.84 (m, 1H), 3.82 (s, 3H), 3.55-3.49 (m, 2H), 3.20 (t, / = 10.0
Hz, 1H), 3.16-3.06 (m, 1H), 3.02 (d, / =4.8 Hz, 3H), 2.11 (dd, /= 8.2, 4.2 Hz, 1H),
1.88-1.78 (m, 1H); *C NMR (100 MHz, Chloroform-d) 6 167.24, 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, Jor = 28.9 Hz), 51.02, 50.35,
29.46, 26.28; HRMS (ESI, m/z) calculated for Cy,H,sFoNsO [M+H]*+ 430.2049 found
430.2052.

4-((1-(3-Cyanobenzyl)-3,3-difluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[ 2
,3-b]pyridine-5-carboxamide (45f).

ARkl M} Cofl whet 1A 9] 3}HE-S FAd 8kt 78 30.3%; 'H NMR
(400 MHz, Chloroform-d) 6 9.33 (s, 1H), 8.96 (s, 1H), 8.45 (s, 1H), 8.17 (t, / = 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, /= 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, / = 4.0 Hz,
3H), 2.03 (d, /= 11.0 Hz, 1H), 1.36-1.26 (m, 2H); HRMS (ESI, m/z) calculated for C»,
H,;F.NO [M+H]+ 425.1896 found 425.1898.

4-((1-(4-Cyanobenzyl)-3,3-difluoropiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2
,3-b]pyridine-5-carboxamide (45g).

AREA Q1 Az} Coll upet TA 9] 3}eHES FAd e th 81 58.6%; 'H NMR
(400 MHz, Chloroform-d) ¢ 11.64 (s, 1H), 8.94 (s, 1H), 8.43 (d, /= 4.5 Hz, 1H),
7.68-7.65 (m, 2H), 7.53 (d, J = 8.4 Hz, 2H), 7.38 (d, J=3.2 Hz, 1H), 6.63 (d, /=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, /=104
Hz, 1H), 3.11-3.05 (m, 1H), 3.03 (d, / =4.8 Hz, 3H), 2.17-2.12 (m, 1H), 1.88-1.78 (m,
1H); HRMS (ESI, m/z) calculated for C»H»;F-NgO [M+H]* 425.1896 found 425.1897.

4-((cis-1-(2-Fluorobenzyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[
2,3-b]pyridine-5-carboxamide (46a).
ARkl A} Cofl whe} 1A 9] 3}HE-S FAd 8kt 78 46.7%; 'H NMR
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(400 MHz, Chloroform-d) ¢ 9.10 (d, J = 7.8 Hz, 1H), 8.22 (s, 1H), 7.47-7.39 (m, 1H),
7.26-7.20 (m, 1H), 7.15-7.10 (m, 1H), 7.07-7.00 (m, 2H), 6.50 (d, J = 3.7 Hz, 1H),
6.30 (s, 1H), 4.05 (d, /= 13.9 Hz, 1H), 4.01-3.87 (m, 1H), 3.38 (d, /= 13.8 Hz, 1H),
2.96 (d, J=4.7Hz, 3H), 2.93 (d, /= 3.2 Hz, 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 Hz, 3H); *C NMR (100 MHz, Chloroform-d)
0 170.70, 161.37 (d, Jor = 245.5 Hz), 150.05, 149.90, 143.24, 131.36 (d, Jcr = 4.6
Hz), 128.4 (d, Jor=8.2 Hz), 125.83 (d, Jcr = 14.6 Hz), 123.88 (d, Jor = 3.4 Hz),
115.18 (d, Jor = 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 C»,H»,FNsO [M+H]* 396.2194
found 369.2205.

4-((cis-1-(3-Fluorobenzyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[
2,3-b]pyridine-5-carboxamide (46b).

AREA Q1 A} Cofl whe} F A2 3HekE-& §A 8l TE 978 TH NMR (400
MHz, Chloroform-d) 6 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 (m, 1H), 6.48 (d, /= 3.4 Hz,
1H), 6.41 (s, 1H), 4.01-3.88 (m, 1H), 3.63 (dd, J = 383.8, 13.7 Hz, 2H), 2.96 (d, J =
4.5 Hz, 3H), 2.89 (d, J = 12.0 Hz, 1H), 2.55-2.39 (m, 1H), 2.15 (d, /= 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); *C NMR (100
MHz, Chloroform-d) 6 170.28, 162.97 (d, Jor = 245.5 Hz), 150.22, 148.35, 142.22 (d,
Jer=17.0Hz), 141.66, 129.60 (d, Jcr = 8.3 Hz), 124.28 (d, Jor = 2.5 Hz), 121.38,
115.52 (d, Jer=21.2 Hz), 113.72 (d, Jor = 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 C,,H
»7FN5O [M+H]* 396.2194 found 369.2206.

4-((cis-1-(4-Fluorobenzyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[
2,3-b]pyridine-5-carboxamide (46c¢).

AREA Q1 A} Cofl whe} F A9 stehE-& A8 TE 581 61.4%; 'H NMR
(400 MHz, Chloroform-d) 6 9.13 (d, J = 7.9 Hz, 1H), 8.22 (s, 1H), 7.36-7.23 (m, 2H),
7.04-6.97 (m, 3H), 6.48 (d, J = 3.7 Hz, 1H), 6.41 (s, 1H), 4.08 (d, /= 13.5 Hz, 1H),
3.98-3.82 (m, 1H), 3.12 (d, J = 13.5 Hz, 1H), 2.96 (d, J = 4.7 Hz, 3H), 2.90-2.80 (m,
1H), 2.46-2.35 (m, 1H), 2.15 (dd, J = 12.7, 2.4 Hz, 1H), 2.06 (t, / = 11.6 Hz, 2H),
1.63-1.44 (m, 2H), 1.25 (d, J = 5.0 Hz, 3H); *C NMR (100 MHz, Chloroform-d) 6
170.59, 161.89 (d, Jor = 244.5 Hz), 149.98, 149.42, 14291, 134.82 (d, Jcr = 3.1 Hz),
130.36 (d, Jor=7.8 Hz), 121.15, 115.00 (d, Jor=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 C;,Hy»FNsO [M+H]* 396.2194 found 369.2203.
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N-Methyl-4-((cis-2-methyl-1-(4-(trifluoromethyl)benzyl)piperidin-4-yl)amino)-1
H-pyrrolo[2,3-b]pyridine-5-carboxamide (46d).

ARkl M} Cofl whet 1A 9] 3}HE-S FAd 8kt 78 36.5%; 'H NMR
(400 MHz, Chloroform-d) 6 9.20 (d, J = 7.8 Hz, 1H), 8.23 (s, 1H), 7.58 (d, /= 8.1 Hz,
2H), 7.46 (d, J = 8.1 Hz, 2H), 7.00 (d, / = 3.3 Hz, 1H), 6.48 (d, /= 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
= 6.1 Hz, 3H); *C NMR (100 MHz, Chloroform-d) 6 170.41, 150.37, 148.43, 143.99,
141.65, 129.02, 128.70 (q, Jcr = 32.1 Hz), 124.73 (q, Jor = 3.5 Hz), 123.85 (q, Jer =
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 C,;H»,FsNs;O [M+H]* 446.2162 found
446.2160.

4-((cis-1-((5-Chloropyridin-2-yl)methyl)-2-methylpiperidin-4-yl)amino)-N-meth
yl-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (47a).

ARkAQl M} Cofl whet 32A| 9] 3}HE-S FAd 8kt 78 40.5%; 'H NMR
(400 MHz, Chloroform-d) 6 9.16 (d, J = 7.9 Hz, 1H), 8.49 (d, J =2.1 Hz, 1H), 8.23 (s,
1H), 7.65 (dd, J = 8.4, 2.5 Hz, 1H), 7.46 (d, J = 8.4 Hz, 1H), 7.02 (d, /= 3.6 Hz, 1H),
6.51 (s, 1H), 6.49 (d, /= 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) 6 170.60, 158.42, 149.99, 149.33, 147.74, 142.87, 136.24,
130.16, 123.77, 121.27, 105.20, 103.59, 102.71, 58.88, 56.20, 52.44, 51.19, 42.31,
33.58, 26.60, 21.19; HRMS (ESI, m/z) calculated for C,;HxCINsO [M+H]* 413.1851
found 413.1853.

4-((cis-1-((6-Cyanopyridin-2-yl)methyl)-2-methylpiperidin-4-yl)amino)-N-methy
1-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (47b).

ARkl M} Cofl whe} 1A 9] 3}HE-& FAd 8kt 78 55.0%; 'H NMR
(400 MHz, Chloroform-d) 6 9.21 (d, J = 7.9 Hz, 1H), 8.19 (s, 1H), 7.85-7.76 (m, 2H),
7.58 (dd, J=6.7,2.0 Hz, 1H), 7.05 (d, /= 3.6 Hz, 1H), 6.52 (d, / = 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) 6 170.68, 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 C,,HxN70 [M+H]*+ 404.2193
found 404.2200.
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4-((cis-1-((5-Cyanopyridin-2-yl)methyl)-2-methylpiperidin-4-yl)amino)-N-methy
1-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (47c¢).

ARkA Rl M} Cofl whe} 32A| 9] 3}HE-S FAd 8kt 78 74.0%; 'H NMR
(400 MHz, Chloroform-d) 6 9.19 (d, /= 7.9 Hz, 1H), 8.81 (d, J = 1.4 Hz, 1H), 8.22 (s,
1H), 7.94 (dd, J=8.2, 2.1 Hz, 1H), 7.70 (d, J/ = 8.2 Hz, 1H), 7.05 (d, /= 3.6 Hz, 1H),
6.52 (d, J=3.7 Hz, 1H), 6.29 (s, 1H), 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 (m, 1H), 2.61-2.50 (m, 1H), 2.42-2.31 (m,
1H), 2.24-2.11 (m, 2H), 1.71-1.60 (m, 1H), 1.52 (q, J=11.5 Hz, 1H), 1.16 (d, J=6.1
Hz, 3H); BC NMR (100 MHz, Chloroform-d) 6 170.7, 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 C»,H,,N70 [M+H]*+ 404.2193
found 404.2191.

N-Methyl-4-((cis-2-methyl-1-((5-(trifluoromethyl)pyridin-2-yl)methyl)piperidin-
4-yl)amino)-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (47d).

AnkAQl M} Coll whet 1A 9] 3}eHE& st Atk 8 32.5%; 'H NMR
(400 MHz, Chloroform-d) 6 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, /= 3.6 Hz, 1H), 6.53 (d, J
= 3.7 Hz, 1H), 6.23-6.12 (m, 1H), 4.24 (d, J = 15.2 Hz, 1H), 4.07-3.94 (m, 1H), 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, 1H),
2.41-2.27 (m, 1H), 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 = 6.1 Hz, 3H); *C NMR (100 MHz, Chloroform-d) 6 170.02, 164.86
(d, Jor = 1.24 Hz), 149.70, 148.76, 146.63 (q, Jcr = 3.9 Hz), 141.69, 133.66 (q, Jcr =
3.3 Hz), 125.03 (q, Jor =33 Hz), 123.83 (q, Jor =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 C,,H,cFsNsO [M+H]+ 447.2115 found 447.2113.

4-((cis-1-((6-Chloropyridin-3-yl)methyl)-2-methylpiperidin-4-yl)amino)-N-meth
yl-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (48a).

AREA Q1 A} Cofl whe} F A9 stehE-& A8 TE 581 62.1%; 'H NMR
(400 MHz, Chloroform-d) 6 9.16 (d, J = 7.7 Hz, 1H), 8.30 (d, J =2.0 Hz, 1H), 8.22 (s,
1H), 7.68 (dd, J = 8.2, 2.3 Hz, 1H), 7.30 (d, / =8.2 Hz, 1H), 7.03 (d, /= 3.5 Hz, 1H),
6.52 (s, 1H), 6.48 (d, /= 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, 1H), 2.44 (dd, /= 8.4, 6.0 Hz,
1H), 2.18-2.05 (m, 3H), 1.62-1.44 (m, 2H), 1.22 (d, J = 6.0 Hz, 3H); *C NMR (100
MHz, Chloroform-d) 6 170.59, 150.03, 149.96, 149.76, 149.32, 142.96, 139.39,
133.94, 124.07, 121.28, 105.18, 103.62, 102.68, 56.05, 54.02, 51.59, 51.10, 42.22,
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33.37,26.59, 21.19; HRMS (ESI, m/z) calculated for C,,H,;CIN;O [M+H]* 413.1851
found 413.1853.

4-((cis-1-((6-Cyanopyridin-3-yl)methyl)-2-methylpiperidin-4-yl)amino)-N-methy
1-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (48b).

AREA Q1 Az} Coll upet TA) 9] 3}t T Th 81 54.3%; 'H NMR
(400 MHz, Chloroform-d) 6 9.13 (d, J = 7.9 Hz, 1H), 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, 1H), 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); *C NMR (100
MHz, Chloroform-d) 6 170.85, 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 C,,H,xN70 [M+H]*
404.2193 found 404.2197.

N-Methyl-4-((cis-2-methyl-1-((6-(trifluoromethyl)pyridin-3-yl)methyl)piperidin-
4-yl)amino)-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (48c).

ArtAQl A ap Coll uhe} A 9] et & A s Th 781 48.4%; 'H NMR
(400 MHz, Chloroform-d) 6 9.21 (d, J = 7.8 Hz, 1H), 8.66 (s, 1H), 8.21 (s, 1H), 7.89
(d, J=8.0Hz, 1H), 7.66 (d, /= 8.0 Hz, 1H), 7.03 (d, J= 3.4 Hz, 1H), 6.48 (d, /= 3.6
Hz, 1H), 6.45 (s, 1H), 4.04-3.87 (m, 1H), 3.71 (dd, J = 364.9, 14.4 Hz, 2H), 2.96 (d, J
=4.6 Hz, 3H), 2.81 (d, J=11.7 Hz, 1H), 2.48 (dd, J = 8.4, 6.0 Hz, 1H), 2.14 (dd, J =
25.0, 12.5 Hz, 3H), 1.64-1.44 (m, 2H), 1.22 (d, /= 6.0 Hz, 3H); *C NMR (100 MHz,
Chloroform-d) 6 170.62, 150.27, 150.16, 149.31, 147.02 (q, Jcr = 34.6 Hz), 142.54,
138.87, 137.60, 121.79 (q, Jcr = 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 C,,H,cFsNsO [M+H]+ 447.2115 found 447.2114.

N-Methyl-4-((cis-2-methyl-1-((2-(trifluoromethyl)pyrimidin-5-yl)methyl) piperid
in-4-yl)amino)-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (49).

ARkl M} Cofl whe} 1A 9] 3}HE-S FAd 8kt 78 33.0%; 'H NMR
(400 MHz, Chloroform-d) 6 9.16 (d, J = 7.7 Hz, 1H), 8.87 (s, 2H), 8.21 (s, 1H), 7.07
(d, J=3.4Hz, 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, /= 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); *C NMR (100
MHz, Chloroform-d) 6 170.77, 158.06, 155.69 (q, Jcr = 36 Hz), 150.24, 149.99,
143.39, 135.63, 119.68 (q, Jcr = 276 Hz), 105.30, 103.78, 102.79, 56.37, 52.44, 52.20,
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51.09,42.27, 33.48, 26.75, 21.39; HRMS (ESI, m/z) calculated for C,H,sF;N-0
[M+H]+ 448.2067 found 448.2077.

dxtA A2} D

o}l F7+A) 40-42 (4 eq) £ (NMP (2 mL))°ll DIEA, 4-chloro-N-methyl-1H
-pyrrolo[2,3-b]pyridine-5-carboxamide (0.5 mmol)E # 7}sFal 180 °Coll A 1241 KF
ol wHkE A}, A v} EIHE-S Aol A WA 7| AL, ol & of A ] o] E
8413 5], H,0, brine & & A Z ¥ 31, MgS0, 0 & A ZH A} A7 =2

silica gel flash chromatography (Dichloromethane:methanol = 10:1 elution)®l] <] &j|

JAH oA FA) A E S0a-cE F5HA

4-((1-Benzyl-2,2-dimethylpiperidin-4-yl)amino)-N-methyl-1H-pyrrolo[2,3-b]pyri
dine-5-carboxamide (50a).

AREA Q1 A} Dof| uhe} FA| 9] 3}gHE-S sl 581 62.3%; 'H NMR
(400 MHz, Chloroform-d) 6 9.14 (d, J = 7.8 Hz, 1H), 8.25 (s, 1H), 7.37 (d, /= 7.1 Hz,
2H), 7.31 (t, J=7.4 Hz, 2H), 7.23 (t, J=7.2 Hz, 1H), 6.99 (d, /= 3.1 Hz, 1H), 6.56 (s,
1H), 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), 2.11-1.97 (m, 2H),
1.67 (t, /= 12.1 Hz, 1H), 1.61-1.49 (m, 1H), 1.27 (s, 3H), 1.18 (s, 3H); “C NMR (101
MHz, Chloroform-d) 6 170.47, 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 Cy;H3;NsO [M+H]+ 392.2445
found 392.2447.

4-((1-(3-Chlorobenzyl)-2,2-dimethylpiperidin-4-yl)amino)-N-methyl- 1H-pyrrolo
[2,3-b]pyridine-5-carboxamide (50b).

ARk el A} Dof| whet F A9 &= FA st 8 11.0%; 'H NMR
(400 MHz, Chloroform-d) 6 9.10 (d, J = 7.8 Hz, 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 =3.5 Hz, 1H), 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); *C NMR (101 MHz,
Chloroform-d) 6 170.63, 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 C,;H,CINsO [M+H]*
426.2055 found 426.2059.

4-((1-(4-Chlorobenzyl)-2,2-dimethylpiperidin-4-yl)amino)-N-methyl- 1H-pyrrolo
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[2,3-b]pyridine-5-carboxamide (50c).

AREA Q1 Az} Dol whe} 32 A9 343t=& stk 78 10.4%; 'H NMR
(400 MHz, Methanol-d,) 6 8.36 (s, 1H), 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, 3H), 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, 3H),1.73 (s,
3H); 3C NMR (100 MHz, Methanol-d,) 6 169.19, 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 C,;H,,CIN;O
[M+H]* 426.2055 found 426.2058.

Auts A7 E
&4 71574 ©1/d A A N-Boc-2-methyl-4-piperidone (51a,b; 2.35 mmol) ¥} ¢
£ 4 %<1 1-phenylethan-1-amine (4.7 mmol) &< (DCM (10 mL))°ll o}4] EAFa}
triacetoxyborohydride (4.7 mmol)& % 7}8} a1 420l 4] 124 7+ 0] 4 alwkal gl o,
At EES E3HE NaHCO, 8 9ol] ] 5 275 31, ol & o} 4 el o] E o
8] 413k 5], H,0, brine 2. 2 A 2] ¥ 31, MgS0, 0.2 A ZH It} Ao X f-715-2
silica gel flash chromatography(Hexane: Ethyl acetate = 4:1 elution)®l] 2] 3]
AAE o] A TA 2] AL 53a9) 53b2 F53H51 T}

tert-Butyl (2S5,4S)-2-methyl-4-(((S)-1-phenylethyl)amino)piperidine
-1-carboxylate (53a).

ArEA Q1 Az} Eoll ket A 9 31328 48ttt 78 88.2%; 'H NMR
(400 MHz, Chloroform-d) 6 7.34-7.25 (m, 4H), 7.25-7.19 (m, 1H), 4.03 (h, /= 6.6 Hz,
1H), 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); 3*C 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 C,oH;;N20, [M+H]*+ 319.24, found
319.15.

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

AREA Q1 A} Eof| whe} A4 9] 3132 skl =81 86.1%; 'H NMR
(400 MHz, Chloroform-d) 6 7.35-7.18 (m, SH), 4.03 (h, /= 6.6 Hz, 1H), 3.83 (q, J =
6.6 Hz, 1H), 3.64 (ddd, J = 13.5, 5.5, 3.0 Hz, 1H), 3.18 (ddd, /= 13.5, 11.9, 4.0 Hz,
1H), 2.73 (dt, J=9.4,4.7 Hz, 1H), 1.77 (ddd, J = 13.9, 6.3, 3.9 Hz, 1H), 1.68 (ddt, J =
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13.4,11.1, 5.4 Hz, 1H), 1.51-1.45 (m, 1H), 1.43 (s, 9H), 1.34 (d, /= 1.5 Hz, 3H), 1.32
(d, J=1.6 Hz, 3H), 1.31-1.26 (m, 1H); *C NMR (100 MHz, Chloroform-d) 6 155.0,
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;
MS (ESI, m/7) calculated for C,,H;;N20, [M+H]*+ 319.24, found 319.15.

duta Az} F
53a<} 53b (1 eq)©} 10% palladium hydroxide (20 wt. % on carbon) -8 <4
(methanol)ol] o} EAL (1 eq)E %3] H7tstal, £&EE 50 °)Coll A 241 (&<t
FAa7FEA S TS AFEEe] A vEG AT e 3 E-E celiteE
o] g&to] o] Fstar g = HojErt 313 o A= 3] A2 S E
ol g&&te] Gl 7F A A ¥ o WA o] a1 A BA = 5da-be 533

2

tert-Butyl (25,4S)-4-amino-2-methylpiperidine-1-carboxylate (54a).

AREA Q1 A} Foll whe} 1A 9] 3hetE& A8 th 81 92.9%; 'H NMR
(400 MHz, Methanol-d,) 6 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, /= 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, 3H); *C
NMR (100 MHz, Methanol-dy) 6 155.2, 80.0, 48.4, 45.3, 36.4, 33.3, 27.6, 27.3, 18.5;
MS (ESI, m/z) calculated for C;;H»N>O, [M+H]* 215.18, found 215.20; 7}o] #A =
(S)-mosher’s reagentE A-8-35Fo] €21¢H, 29a-ms; 'H NMR (400 MHz, Chloroform-d
)07.51(dd, J=6.4,2.6Hz, 2H), 7.41 (dt, J=4.6,2.8 Hz, 3H), 6.95 (d, /= 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, 1H), 1.61-1.54 (m,
1H), 1.45 (s, 9H), 1.15 (d, J = 7.0 Hz, 3H); *C NMR (101 MHz, Chloroform-d) o
165.6, 154.9, 132.4, 129.7, 128.8, 127.8 (d, Jor = 1.36 Hz), 123.9 (q, Jor = 290.0 Hz),
84.1(q, Jor = 26.3 Hz), 79.8, 55.1, 46.3, 43.6, 35.1, 34.4, 29.6, 28.6, 19.0; YF NMR
(377 MHz, Chloroform-d) 6 -68.8023; MS (ESI, m/z) calculated for C,H;,F;N,O,
[M+H]*431.22, found 431.15.

tert-Butyl (2R,4R)-4-amino-2-methylpiperidine-1-carboxylate (54b).

AnkAQl M} Foll whe} A 9] s}eHE-& sk lvh. 41 96.1%; 'H NMR
(400 MHz, Methanol-d,) 6 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); *C NMR (100 MHz,
Methanol-d,) 6 155.1, 80.0, 48.4, 45.4, 36.5, 33.2, 27.5, 27.3, 18.5; MS (ESI, m/z)
calculated for C;;H»;N>O, [M+H]* 215.18, found 215.15; 7}o] 24 & (S)-mosher’s
reagent= AF-2-3510] €213}, 29b-ms; 'H NMR (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, /= 7.1 Hz, 1H), 4.25-4.16
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(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,
3H); 3C NMR (100 MHz, Chloroform-d) 6 165.6, 154.8, 132.3, 129.6, 128.7, 127.7
(d, Jor=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; YF NMR (377 MHz, Chloroform-d) 6 -68.6802; MS
(ESI, m/z) calculated for C,;H;,FsN,O, [M+H]* 431.22, found 431.15.

N-Methyl-4-(((2S,4S)-2-methylpiperidin-4-yl)amino)-1H-pyrrolo[2,3-b]pyridine-
5-carboxamide hydrochloride (55a).

AnkA el M x} Aol whet A 9] 835 FA et o 8:25.9%; 'HNMR
(400 MHz, Deuterium Oxide) 6 8.19 (s, 1H), 7.33 (d, /= 3.7 Hz, 1H), 6.82 (d, /= 3.8
Hz, 1H), 4.53-4.42 (m, 1H), 3.65-3.46 (m, 3H), 3.27 (td, / = 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, 1H), 1.39 (d, J
= 6.5 Hz, 3H); *C NMR (100 MHz, Deuterium Oxide) 6 169.4, 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/z)
calculated for C;sH»NsO [M+H]*+ 288.18, found 288.15.

N-Methyl-4-(((2R,4R)-2-methylpiperidin-4-yl)amino)-1H-pyrrolo[2,3-b]pyridine
-5-carboxamide hydrochloride (55b).

AnkA el A} Aol whet A 9] 835 FA et o 8:61.5%; 'HNMR
(400 MHz, Deuterium Oxide) 6 8.11 (s, 1H), 7.29 (d, /= 3.6 Hz, 1H), 6.71 (d, J = 3.7
Hz, 1H), 4.39-4.25 (m, 1H), 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 (qd, J = 14.0, 4.2 Hz, 1H), 1.64 (q, J = 12.1 Hz, 1H), 1.41
(d, J=6.5 Hz, 3H); *C NMR (100 MHz, Deuterium Oxide) 6 169.0, 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 C;sH»NsO [M+H]* 288.18, found 288.15.

4-(((25,4S)-1-(4-chlorobenzyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H-pyrr
olo[2,3-b]pyridine-5-carboxamide (56a).

ARkl M} Cofl whe} 1A 9] 3}eHE-& g8kl vh. °8:28.5%; 'H NMR
(400 MHz, Chloroform-d) 6 9.13 (d, /= 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, /= 3.6 Hz, 1H), 6.33 (s, 1H), 4.07 (d, J=13.6 Hz,
1H), 3.92 (dq, J=11.4,7.7,5.6 Hz, 1H), 3.12 (d, /= 13.6 Hz, 1H), 2.96 (d, / = 4.6 Hz,
3H), 2.90-2.77 (m, 1H), 2.42 (ddd, J=10.7, 6.0, 2.2 Hz, 1H), 2.15 (d, /= 12.2 Hz,
1H), 2.11 - 2.02 (m, 2H), 1.63-1.44 (m, 2H), 1.22 (d, J = 6.0 Hz, 3H); “C NMR (100
MHz, Chloroform-d) 6 170.7, 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)
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calculated for C22H27CINSO [M+H]* 412.1899, found 412.1902; enantiomeric purity:
99.9% ee.

4-(((2R,4R)-1-(4-chlorobenzyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H-pyr
rolo[2,3-b]pyridine-5-carboxamide (56b).

ARkl M} Cofl whet 1A 9] 3}eHE-& stk 78:25.9%; 'H NMR
(400 MHz, Chloroform-d) 6 10.50 (s, 1H), 9.08 (d, / =7.9 Hz, 1H), 8.21 (s, 1H),
7.33-7.24 (m, 4H), 7.05 (d, J = 3.6 Hz, 1H), 6.53 (d, J =3.7 Hz, 1H), 6.17-6.00 (m,
1H), 3.94 (dp, J=11.5, 3.8 Hz, 1H), 3.60 (dd, J =382.4, 13.6 Hz, 2H), 2.97 (d, /= 4.8
Hz, 3H), 2.90-2.78 (m, 1H), 2.43 (ddd, /= 11.0, 6.1, 2.5 Hz, 2H), 2.20-2.13 (m, 1H),
2.13-2.04 (m, 2H), 1.63-1.45 (m, 2H), 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
C22H27CINSO [M+H]* 412.1899, found 412.1904; enantiomeric purity: 99.6% ee.

4-(((2S,4S)-1-(4-trifluoromethyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H-p
yrrolo[2,3-b]pyridine-5-carboxamide (57a).

AREA Rl A2} Col whe} A 9] H3HE-S 8T 78:51%; 'H NMR (400
MHz, Chloroform-d) 6 9.15 (d, J = 7.9 Hz, 1H), 8.21 (s, 1H), 7.57 (d, J = 8.1 Hz, 2H),
7.46 (d, J = 8.0 Hz, 2H), 7.03 (d, J = 3.6 Hz, 1H), 6.50 (d, /= 3.7 Hz, 1H), 6.27 (s,
1H), 4.16 (d, /= 14.0 Hz, 1H), 3.94 (ddd, /= 11.4,7.6, 3.9 Hz, 1H), 3.19 (d, /= 14.0
Hz, 1H), 2.97 (d, J = 4.7 Hz, 3H), 2.90-2.76 (m, 1H), 2.46 (ddd, J = 10.9, 6.1, 2.4 Hz,
1H), 2.23-2.04 (m, 3H), 1.66-1.45 (m, 2H), 1.22 (d, J = 6.1 Hz, 3H); *C NMR (100
MHz, Chloroform-d) 6 170.74, 150.09, 149.85, 144.09, 143.21, 129.25 (q, Jcr = 32.2
Hz), 129.02, 125.29 (q, Jcr= 3.7 Hz), 124.44 (q, Jcr = 271.9 Hz), 121.24, 105.29,
103.72, 102.90, 57.32, 56.26, 51.96, 51.35, 42.48, 33.62, 26.74, 21.38; HRMS (ESI,
m/z) calculated for C»H,,F;NsO [M+H]* 446.2162, found 446.2166; enantiomeric
purity: 99.9% ee.

4-(((2R,4R)-1-(4-trifluoromethyl)-2-methylpiperidin-4-yl)amino)-N-methyl-1H-p
yrrolo[2,3-b]pyridine-5-carboxamide (57b).

AREA Q1 A} Cofl whe} FA 2 3HehE-& $A 8l TE. 978:34%; 'H NMR (400
MHz, Chloroform-d) 6 9.15 (d, J = 7.9 Hz, 1H), 8.21 (s, 1H), 7.57 (d, J = 8.1 Hz, 2H),
7.46 (d, J=8.0Hz, 2H), 7.03 (d, /= 3.6 Hz, 1H), 6.50 (d, /= 3.7 Hz, 1H), 6.27 (s,
1H), 4.16 (d, J = 14.0 Hz, 1H), 3.94 (ddd, J=11.4,7.6,3.9 Hz, 1H), 3.19 (d, /= 14.0
Hz, 1H), 2.97 (d, J = 4.7 Hz, 3H), 2.90-2.76 (m, 1H), 2.46 (ddd, J = 10.9, 6.1, 2.4 Hz,
1H), 2.23-2.04 (m, 3H), 1.66-1.45 (m, 2H), 1.22 (d, J = 6.1 Hz, 3H); *C NMR (100
MHz, Chloroform-d) é 170.75, 150.09, 149.84, 144.08, 143.21, 129.24 (q, Jor = 32.2
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Hz), 129.02, 125.29 (q, Jor= 3.7 Hz), 124.43 (q, Jcr =271.9 Hz), 121.28, 105.29,
103.69, 102.86, 57.18, 56.12, 51.82, 51.21, 42.34, 33.48, 26.60, 21.25; HRMS (ESI,
m/z) calculated for C»H,,F;NsO [M+H]* 446.2162, found 446.2165; enantiomeric

purity: absolute stereochemistry shown.

4-(((25,4S)-1-((6-Cyanopyridin-3-yl)methyl)-2-methylpiperidin-4-yl)amino)-N-m
ethyl-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (58a).

AREA Q1 A} Cofl whe} FA 2 3hehE-& FA skl TE. 978:76%; 'H NMR (400
MHz, Chloroform-d) 6 10.86 (s, 1H), 9.12 (d, / =7.9 Hz, 1H), 8.71-8.56 (m, 1H), 8.24
(s, 1H), 7.86 (dd, J = 8.0, 1.9 Hz, 1H), 7.67 (d, J = 7.9 Hz, 1H), 7.07 (d, J = 3.6 Hz,
1H), 6.52 (d, J = 3.7 Hz, 1H), 6.23-6.10 (m, 1H), 4.16 (d, /= 14.7 Hz, 1H), 4.04-3.90
(m, 1H), 3.25 (d, / = 14.7 Hz, 1H), 2.98 (d, J = 4.7 Hz, 3H), 2.83-2.74 (m, 1H),
2.54-2.44 (m, 1H), 2.23-2.15 (m, 2H), 2.12 (d, J = 12.5 Hz, 1H), 1.65-1.53 (m, 1H),
1.53-1.46 (m, 1H), 1.20 (d, J = 6.1 Hz, 3H); *C NMR (100 MHz, Chloroform-d) 6
170.75, 151.32, 150.44, 149.80, 143.54, 139.99, 136.89, 132.31, 128.21, 121.17,
117.39, 105.14, 103.58, 102.60, 56.25, 54.69, 52.13, 51.00, 42.28, 33.45, 26.62, 21.27;
; HRMS (ESI, m/z) calculated for C,,H,sN,O [M+H]* 404.2193 found 404.2194;

enantiomeric purity: 99.5% ee.

4-(((2R,4R)-1-((6-Cyanopyridin-3-yl)methyl)-2-methylpiperidin-4-yl)amino)-N-
methyl-1H-pyrrolo[2,3-b]pyridine-5-carboxamide (58b).

AREA Q1 A} Cofl whe} FA 2 3HehE-& $A sl TE 978:39%; 'H NMR (400
MHz, Chloroform-d) 6 9.23 (d, /= 7.8 Hz, 1H), 8.67 (d, / = 1.6 Hz, 1H), 8.13 (s, 1H),
7.86 (dd, J = 8.0, 2.0 Hz, 1H), 7.67 (d, /= 8.0 Hz, 1H), 7.05 (d, / = 3.6 Hz, 1H), 6.51
(d, J=3.7Hz, 1H), 6.04 (s, 1H), 4.17 (d, J = 14.7 Hz, 1H), 3.99 (dtd, J=11.5, 7.6, 4.0
Hz, 1H), 3.26 (d, J = 14.7 Hz, 1H), 2.98 (d, J = 4.8 Hz, 3H), 2.80 (dt, J = 11.8, 3.3 Hz,
1H), 2.51 (ddd, /= 10.9, 6.2, 2.5 Hz, 1H), 2.27-2.17 (m, 2H), 2.15-1.98 (m, 1H),
1.66-1.55 (m, 1H), 1.55-1.44 (m, 1H), 1.21 (d, J = 6.1 Hz, 3H); *C NMR (100 MHz,
Chloroform-d) 6 170.73, 151.32, 150.32, 149.82, 143.48, 139.99, 136.90, 132.30,
128.21, 121.20, 117.39, 105.15, 103.58, 102.60, 56.25, 54.69, 52.12, 51.00, 42.27,
33.44,26.62, 21.27; HRMS (ESI, m/z) calculated for C,,H,sN;O [M+H]+ 404.2193

found 404.2196; enantiomeric purity: absolute stereochemistry shown.
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